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A B S T R A C T

The concept of sustainable mobility has had a relatively short life, first being used about 30 years ago. In that
time, some progress has been made, but transport is still not contributing enough to the internationally set
reduction targets for carbon emissions. This paper provides a conceptual review that presents nine narratives
addressing elements of sustainable mobility, each of which has been derived from a review of the agents and
strategies taken over the last 30 years. From these narratives, we develop three Grand Narratives that bring
together the key elements identified from the wider set of narratives—low mobility societies, collective transport
2.0, and electromobility. We then assess each of the three Grand Narratives in terms of its feasibility, accept-
ability, centrality, and compatibility. We conclude that each of the Grand Narratives provides a necessary but
insufficient condition for achieving sustainable mobility. Thus, although each one has the potential to make
significant contribution to sustainable mobility, it is only through the strong and immediate application of all
three that the goal of sustainable mobility can be achieved.

1. Introduction

The Israeli historian Yuval Noah Harari [1] reminded us that the
most important things in the world exist only as ideas in our imagi-
nation, when he said, ‘The real difference between us and chimpanzees
is the mysterious glue that enables millions of humans to cooperate
effectively. This mysterious glue is made of stories, not genes’. Ideas are
immensely important, because they enable us to imagine things col-
lectively. When people collectively imagine such ideas, history changes.
The American economist Robert Heilbroner [2] claims that when ideas
enter our minds, they are a greater force for change than presidents,
armies, and laws. However, ideas need stories (or narratives1) about the
future that people find understandable, attractive, motivational, and
possible, so they can believe in them and subsequently support them
[3]. This paper presents narratives about one of the most important
ideas at our time—sustainable mobility.2

The aim of this paper is twofold. First, we present nine sustainable
mobility narratives. The narratives, each of which tells a distinct story

of how to achieve sustainable mobility, emerge from a literature review
of the main strategies and key agents [4]. The narratives are not merely
neutral and descriptive concepts, but each has the power to influence
how societies seek to achieve sustainable mobility. They are told by
their professional and political proponents. Second, we suggest three
Grand Narratives of sustainable mobility which cut across and synthe-
size the nine narratives and assess their credibility. The Grand Narra-
tives could make a real contribution in the transport sector towards the
achievement of sustainable development on a scale that has not been
evident in the past.

Sustainable mobility is not a new idea—it was first presented in the
1992 EC Green Paper on the Impact of Transport on the Environment
[5], which followed up on the seminal report Our Common Future and its
discussion of the global challenge of sustainable development [8]. The
Green Paper recognized that although transport had brought huge
benefits to the global economy and had opened up world trade and
travel, there were substantial costs, particularly in terms environmental
impacts (e.g. CO2), social costs (e.g. from accidents), and a complete
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dependence on non-renewable resources (i.e. oil). The Green Paper
concluded that the then-current state of the transport system was un-
sustainable (see Box 1).3

Box 1
An unsustainable transport system

Insufficient progress has been made towards achieving sustainable
mobility since the EU Green Paper. While transport and mobility
are widely acknowledged as important elements in economic
growth and accessibility, the negative social and environmental
impacts of increased motorized mobility—in particular, road and
air travel—have been broadly acknowledged.

• Transport is a major consumer of energy and material resources.
About 31.6% (2016) of the world's final energy consumption is
used for transport, mostly from non-renewable energy
resources [9].
• The production of motor vehicles requires large amounts of
materials (e.g. ferrous and non-ferrous metals). Currently
(2017) motor vehicle production consumes 7% and 3% of
ferrous metals in OECD and non-OECD countries, respectively
(the amounts are similar for non-ferrous metals). Demand for
metals in these regions is expected to grow by a factor of 2.2
and 3.5, respectively, between 2017 and 2060 [10].
• Transport is a major contributor to local, regional, and global
pollution of air, soil, and water. For example, transport is
currently (2016) the source of 24% of global CO2 emissions
[11].
• While transport networks and infrastructures cover only 3% of
built-up land in Europe [12], the associated impacts can
have dire consequences (e.g. land fragmentation, which
affects biodiversity).
• About 1.35 million people worldwide are killed in road traffic
crashes, with a cost of about 3% of Gross Domestic Product
in most countries [13].
• Access to mobility services has been uneven, resulting in more
unequal access to public and private services and instances
of social exclusion [15–17].

Transport systems and prevailing travel behaviour are still
unsustainable in most developed countries [14,18–22]. Moreover,
several developing countries are on an unsustainable-mobility
trajectory [23].

Thus, there is an urgent need to think differently about mobility in
the coming decades. The focus in this review paper is on the richer
countries and passenger travel because this is where leadership and
action are required most urgently. The equally important challenges of
achieving sustainable goods transport and achieving sustainable mo-
bility in developing countries, however, should not be forgotten. The
thinking behind the narratives presented here (as well as several of the
narratives themselves) should be relevant to the freight sector and
should also be applicable to developing countries.

There is no commonly agreed upon definition and operationaliza-
tion of either sustainable mobility as a concept or its mother concept of
sustainable development.4 Despite this, we argue that any attempt to
develop narratives of sustainable mobility must address the three im-
peratives of sustainable development: satisfying human needs, ensuring

social justice, and respecting environmental limits [24]. Subsequently,
these imperatives must be translated into criteria for assessing the
sustainability of the narratives. We argue that there are three such
criteria: providing accessibility to basic transport (needs), ensuring
equal access to transport services (justice), and ensuring that impacts of
transport activities do not threaten environmental sustainability
(limits) [25]. The narratives focus on sustainable mobility's environ-
mental imperative because this is the main challenge richer countries
face in their attempts to achieve sustainable mobility [18].

This is a conceptual review of sustainable mobility narratives.
Although we argue that narratives are important for steering policy
direction, they should nevertheless be translated to guide practical
policy. To do so, they must be translated to scale (e.g. national, re-
gional, or local) and then they must be translated, or operationalized,
into concrete policies and measures. This was beyond the scope of this
paper, but the narratives provide a starting point for location-specific
application. There could be a review and monitoring process, and
changes to the most appropriate combinations could be made when
necessary. Even without the translations, we are able to suggest several
concrete policies and measures relevant for the narratives throughout
the text.

The paper is organized as follows. Section 2 presents a typology of
sustainable mobility, building on three main strategies and three main
agents (an agent being one who has the potential to exert power). This
typology forms a matrix in which the nine sustainable mobility narra-
tives emerge. Section 3 presents the three Grand Narratives, which
combine elements of the nine narratives. These Grand Narratives pre-
sent more realistic futures and illustrate that the nine individual nar-
ratives are simplifications that are well-suited for analytical purposes
but are unlikely to appear in isolation in the real world. Section 4 as-
sesses the credibility of the Grand Narratives in terms of their feasi-
bility, acceptability, centrality, and compatibility, and Section 5 con-
cludes.

2. A typology for achieving sustainable mobility

To achieve sustainable mobility, three elements must be simulta-
neously addressed: what, who, and how.What focuses on the strategies,
whereas who focuses on the agents that should take the lead. By com-
bining these two elements, we can create a matrix populated by nar-
ratives of how sustainable mobility can be achieved. Combined, the
rows (what), columns (who), and cells (how) of Table 1 provide a ty-
pology for understanding sustainable mobility. The conceptual simpli-
city of Table 1, however, conceals substantial grey areas between ele-
ments. This means that, in practical policy terms, the strategies, agents,
and narratives are all likely to overlap. Nevertheless, each strategy,
agent, and narrative reflects a main area of contemporary interest.

2.1. The main strategies (What needs to be done?)

Logically, mobility can become sustainable if we travel more effi-
ciently, travel differently, and/or travel less. From this, the three main
strategies for sustainable mobility can be distinguished as efficiency,
alteration, and reduction [27–34]. These strategies (elaborated on
below) are well established within the literature, for example, the IPAT
[9,35]; the Kaya identity [10]; the ASIF equation [11]; the ASI model
[12]; the SMART model [29]; social, technical, and infrastructural
emission drivers [13]; and the STPM index [7].

The efficiency strategy suggests that environmental performance and
accessibility can be improved through more efficient novel technolo-
gies, where technology is used in a broad sense that includes the use of
both ‘hard technology’ (e.g. more efficient vehicle technology and fuel
shifts) and ‘soft technology’ (e.g. information, trip linking, apps, and
logistics). Efficiency technologies can be implemented in all parts of the
transport system, including motorized transport vehicles (e.g. electric
vehicles), transport infrastructure (e.g. charging stations), and the

3 Shortly after the 1992 Green Paper, sustainable mobility received greater
attention from many international institutions (e.g. the United Nations, the
Organisation for Economic Co-operation and Development, the World Business
Council of Sustainable Development, and the World Bank). Moreover, many
research projects on sustainable mobility were started [14].
4 Although the UN 2030 Agenda [26], with its sustainable development goals,

managed to re-establish sustainable development on the international agenda,
the apparent absence of transport and its impacts in this document is both
striking and alarming [14].
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energy system (e.g. renewable energy resources).
The alteration strategy attempts to change existing transport patterns

through a modal shift. Accordingly, the prevailing transport patterns
that are currently dominated by automobiles and airplanes need to shift
towards more collective forms of transport, namely an affordable and
well-functioning public transport system5 which would induce the
substitution of car and air travel with the increased use of buses, trains,
and trams—which, under present occupancy rates, are all more energy
efficient than cars and planes [30]. Moreover, an affordable and well-
functioning public transport system would increase accessibility for
low-mobility groups. This strategy also encompasses the idea of in-
creased shared mobility and substituting walking and cycling for in-
dividualized motorized travel.

Although the previous two strategies are necessary and would
provide some reductions in energy consumption and emissions, these
reductions are not large enough to achieve sustainable mobility.
Moreover, continuous transport growth may negate any reductions in
energy consumption and emissions achieved by implementing new
technology and altering transport patterns. Thus, the reduction strategy
encourages efforts to reduce motorized travel (except for those whose
basic transport needs are not yet met) by travelling less and making
shorter trips, for example, through compact land-use planning, tele-
commuting, and changing established travel preferences.

2.2. The main agents (Who should take the lead?)

A sound strategy for achieving sustainable mobility is imperative,
but someone must take the lead to enact the strategy (or strategies). A
single agent may not have either the responsibility or the ability to
implement a particular strategy. On the contrary, forming strategic
alliances and aligning interests between agents are vital [15]. Thus, all
agents at all levels must contribute, including national and local au-
thorities (politicians and bureaucrats), small and large companies, and
the public. Nevertheless, someone must take the lead, notably key agents
with the necessary powers (and resources) to take the first steps to drive
the necessary changes forward. Who are these agents and what are their
rationales?

In order to identify key agents, we draw on Dryzek's [16] framework
of environmental discourses. A discourse is a common way to see the
world, where it constructs meaning and contexts, defines common
sense, and determines legitimate knowledge. A discourse thus rests on a
set of assumptions about how we understand and solve a particular
problem.6 A discourse also embodies assumptions about who are the

key agents and a rationale to justify their particular role in problem
solving. Not unexpectedly, different discourses will respond differently
to questions about how to deal with, say, climate change. Some believe
that business is best suited to finding good solutions, whereas others
rely on command and control strategies provided by experts within
science and public administration. Others point to the power of the
people.

Dryzek [16] presents three dominant (and competing) dis-
courses—revealing different conceptions about how to organize en-
vironmental problem solving.7 Each discourse has a specific approach
to coordinating the solutions through bureaucracy, democracy, and
markets, respectively. The discourse that correspond to these three
coordination mechanisms are administrative rationalism (leave it to the
experts), democratic pragmatism (leave it to the people), and economic
rationalism (leave it to the market). Dryzek frames the key agents in
each discourse as homo bureaucratis, homo civitus, and homo economicus,
respectively. Our typology rests heavily on Dryzek's discourses, solu-
tions, and coordination mechanisms, but it specifies firms rather than
the market as the third main agent.8 Thus, our typology aligns with
other studies about the main agents that can activate (green) trans-
formation: public actors (politicians and bureaucrats), civic actors
(people), and private actors (firms) [15,36–38].

Leave it to the experts (homo bureaucratis): The first discourse puts
administrative rationalism at the forefront and politicians (creating
policies) and bureaucrats (implementing policies) as the key agents.
Scientists, professional administrators, and bureaucrats working colla-
boratively with a hierarchical structure form the foundation. The ex-
perts' solutions and the bureaucracy's implementation of the solutions
are more important than the solutions preferred by businesses and the
general public. This discourse draws on the experiences of established
institutions, instruments, and practices, such as professional pollution
control agencies, regulatory policy instruments, environmental impact
assessments, expert advisory commissions, policy analysis techniques,
and public R&D programs.

Leave it to the people (homo civitus): The second discourse puts de-
mocratic pragmatism at the forefront and people are the key agents.
Whereas the first discourse typically is a top-down approach, this dis-
course is a bottom-up approach. Administrative rationalism is based on

Table 1
Nine sustainable mobility narratives.

Agents (Who?)

Leave it to the experts
(homo bureaucratis)

Leave it to the people
(homo civitus)

Leave it to the firms
(homo economicus)

Strategy
(What?)

Efficiency
(improve)

1. The green government 2. The green purchaser 3. The clean vehicles

Alteration
(shift)

4. The public transport provider 5. The responsible traveller 6. The shared mobility schemes

Reduction
(avoid)

7. The compact city 8. The essential life 9. The travelling electrons

5 Although travel by plane is a collective form of transport, its high energy
consumption per passenger kilometre makes travel by plane comparable to
travel by car.
6 Mitigating climate change is a good example. If the dominant discourse on

climate change is one where human-induced greenhouse gas emissions are in-
significant as compared to natural emissions, there is no need to do anything
(except perhaps adapt to the changes). On the other hand, if the dominant

(footnote continued)
discourse is one where human-induced emissions do cause climate change,
there is every reason to act.
7 The three discourses acknowledge that environmental problems exist (not

all discourses do), but they believe that it is possible to solve them within the
prevailing political system in today's industrial society. Dryzek also mentions
some more radical and imaginary discourses that are not discussed here.
8 We do not consider the market to be an agent with the potential to exert

power. Rather, there are several agents in the marketplace: politicians/bu-
reaucrats who design it, firms who supply it, and people who demand from it.
The firms operate in the market, and the coordination mechanism for firms
operating in the marketplace is economic rationalism.
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central leadership and hierarchy, whilst democratic pragmatism is
based on dialogue between networks of local agents, for example, local
officials, non-governmental organizations, lobbyists, activists, journal-
ists, corporations, and international organizations. This discourse draws
on devices such as public consultation, alternative dispute resolution,
policy dialogue, lay citizen deliberation, public inquiries, and right-to-
know legislation. The power of social movements provides an im-
portant element of this discourse.

Leave it to the firms (homo economicus): The third discourse puts
market mechanisms at the forefront and firms as the key agents. It is the
market—based on voluntary transactions between competing
players—which offers the solutions to achieving sustainable mobility.
Administrative rationalism and democratic pragmatism are seen as
being more based on political or social priorities, and they can overlook
the good solutions that the market offers. However, the relationship to
administrative rationalism is two-fold. Hard-line economic rationalists
will minimize the role of the authorities, introduce private property
rights (including those related to natural resources and pollution), and
put transactions between market actors in the forefront. The more
moderate economic rationalists acknowledge that authorities must de-
sign (create even) markets by using financial instruments and thus make
the rules to which market transactions must comply. The authorities
have numerous instruments to design a market, such as negotiable
quotas, green taxes, fines, and incentives. Whereas democratic prag-
matism appeals to the citizen, economic rationalism addresses the
consumer, who can use his or her power to choose environmentally
friendly products and solutions, thus affecting the products and solu-
tions that firms offer. Naturally, the most environment-friendly firms
will prosper in such a market.

2.3. The narratives (How is it to be done?)

Achieving sustainable mobility can be characterized as a ‘wicked
problem’ [17]. A wicked problem is perceived as difficult or impossible
to solve because there are numerous agents involved and they often
have contradictory preferences. Obviously, finding appropriate solu-
tions to a wicked problem requires knowledge in terms of data and
information, but knowledge is more than just data and information. It is
information that is understood and contextualized within a specific
setting, thus giving meaning, motivation, and opportunities to the in-
formation, without which the audience may not pay attention. Boushey
[39] states that the less complex and more understandable and accep-
table an idea is for people, the more meaningful (emotionally im-
portant) the information becomes. Furthermore, we agree with Hák
et al. [3] that well-formulated narratives are needed to give meaning to
ideas and should be a priority for achieving sustainable mobility.

A narrative is a (short) well-written, trustworthy story of what we
need to do to achieve something or solve a problem. A narrative typi-
cally has five parts: setting, moral, plot, character, and resolution
[40,41]. In this case, the setting is passenger transport in developed
countries, the moral is sustainable development, the plot is to change
the present unsustainable transport system and behaviour, the char-
acter is the lead agent, and the resolution is the action needed to solve
the problems presented by the plot. Thus, a sustainable mobility nar-
rative uses these elements and the available evidence to provide a co-
herent set of actions to achieve sustainable mobility, in addition to the
roles played by the main strategies and key agents involved in its im-
plementation.

Based on the review of the main strategies and the main agents from
the previous sections, we derive nine sustainable mobility narratives
(Table 1). As described below, each narrative builds on one strategy and
one agent. The strategies, agents, or narratives are not ranked in the
table, which merely presents the dominant narratives found in the lit-
erature.

The green government (1): Governing bodies at the national, regional,
or local level take a top-down approach, imposing regulations,

standards, taxes and/or subsidies on existing modes of mobility. This is
perhaps the most common current approach. Whereas the majority of
contemporary actions have focused on emission control (e.g. the
European Emission Standards and the Motor Vehicle Air Pollution
Control Act [Clean Air Act]), this approach would also entail taxes on
emissions and providing or subsidizing more efficient technology. The
transition is often slow, but it can be effective and requires little al-
teration to contemporary infrastructure and habits. Thus, it is similar to
Bergman's ‘central narrative’ [42].

The green purchaser (2): An ‘enlightened’—but slightly hesitant—
population engage themselves in choosing greener and more efficient
technologies. However, the green purchaser's choices should not come at
the expense of their perceived travel habits. As such, the ‘green
purchaser’ does not seek travel alternatives, but ‘cleaner’ options. The
purchase of voluntary carbon offsets for air travel, and the proliferation
of EVs in affluent areas are some examples.

The clean vehicle (3): In this narrative, sustainable mobility is
achieved through companies taking the lead role. These companies will
cover a broad spectrum from opportunistic (i.e. bidding to appease
regulatory bodies and/or appeal to individual's green ambitions) to
altruistic. Clean vehicles do not entail transforming business models to
alternative modes of mobility, but rather, safe incremental or more
comprehensive improvements in existing technology. Current examples
are Ford Motor Company's [43] plan for reducing vehicle emissions.

The public transport provider (4): National, regional, and local gov-
ernments provide basic infrastructure for collective transport, such as
buses, trains, and trams. Governments can own and operate the trans-
port systems or they can buy services from private companies. There are
several means by which governments can increase the use of public
transport, including subsidizing fares, dedicating lanes for public
transport, and imposing a toll on private cars in specific areas, with the
aim of ensuring access to basic transport needs for people without cars
and to encourage car users to travel by public transport instead of using
their own cars.

The responsible traveller (5): An enlightened population consciously
chooses more sustainable alternatives for mobility, exchanging old
mobility habits for new routines (e.g. bicycling instead of driving). In
this approach, people are able to satisfy general needs and wants in-
volving mobility—albeit slightly modified—often with added benefits
(e.g. health). In some instances, these decisions are part of a grassroots
innovation where bottom-up solutions are developed by activists and
organizations responding to the interests and values of the community
(e.g. car pooling). Given the reality of climate change, low-carbon
lifestyles are an aspirational goal for responsible travellers.

The shared mobility schemes (6): Unlike the sustaining technologies
(incremental improvements) used in narrative 3, in this case, leading
companies are those who develop and introduce disruptive technolo-
gies (i.e. technologies that significantly alter prevailing travel beha-
viour based on private car ownership). These arise as intra- or inter-
modal disruptions, such as within an existing mode of transport or as
completely novel modes. Uber's take on car sharing and autonomous
road vehicles are examples of the former, and drone delivery vehicles
exemplify the latter.

The compact city (7): The compact city9 proposes a high-density
built-up environment and intensification of activities, efficient land-use
planning, and diverse and mixed land uses, with clear (non-sprawling)
boundaries. Transport systems are efficient and rely primarily on public
transport and active forms of transport (cycling, walking, scooters). The
compact city seeks to increase quality of life in its city quarters and to
repurpose road space to urban parks, cafés, and stores. Shorter trip

9 ‘The compact city’ is here used as an allegory for concentration and com-
pactness. The compact city is not necessarily a large monolithic city; it also
includes urban forms such as the polycentric city and decentralised con-
centration.
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lengths make active travel attractive and desirable. In essence, the
compact city is inspired by Jane Jacobs's influential book The Death and
Life of Great American Cities [44] and is an antithesis of Wright's
Broadacre City [45–48].

The essential life (8): To a much greater degree than the previous
homo civitus narratives, the essential life requires a transformation in
how we define and fulfil needs, and in consideration of the Sustainable
Development Goals and their perspectives on sociality, equity, work,
and environment. It requires extending the current ‘local’ trend to new
dimensions—both in breadth (e.g. entertainment and tourism) and
depth (e.g. the low carbon economy or the ‘tight’ circular economy).
Digital solutions will allow us to remain global citizens.

The travelling electrons (9): Information and communications tech-
nologies make it possible to let electrons travel instead of people.
Telecommuting, the use of video conferences, and exchanging all types
of information on the internet could reduce people's need for physical
travel. True, the necessary infrastructure and equipment needed to
make electrons travel have a large amount of embedded energy use and
emissions. Moreover, some studies show that increased use of in-
formation and communication technologies can increase the need (and
desire) for travel. Nevertheless, this narrative bears the potential to offer
great reductions in energy use and emissions.

These nine narratives all introduce key elements into the sustainable
mobility debate, emphasizing the different strategies and agents in-
volved. On their own, however, they are unlikely to make a real dif-
ference, and it is only when they are combined that the true potential
can be realized [34].

3. Three Grand Narratives

The transport sector needs to make a substantial contribution to the
achievement of sustainable development, and this means going beyond
the individual narratives outlined above (Table 1). It is only when the
individual narratives are combined that the scale of action needed can
be achieved over the next 10–20 years. Combining the narratives also
brings together the different actions and agents that will be needed to
meet the requirements for sustainable mobility. The underlying argu-
ment here is that the transport sector requires coordinated and sup-
portive actions from all agents on a scale and immediacy that has not
been evident in the past.

We propose the following three Grand Narratives for achieving
sustainable mobility: electromobility, collective transport 2.0, and low-
mobility societies. Each of the three Grand Narratives builds on the
three main strategies by combining the actions of key agents. This
means that complementary actions can be taken at all levels of decision
making and that solutions requiring intervention from experts, the full
support of citizens, and the market can operate effectively.

The Grand Narratives rest on two ideas. The first is to ‘think big’. As
David MacKay puts it: ‘Don't be distracted by the myth that “every little
[bit] helps.” If everyone does a little, we'll achieve only a little. We must do
a lot. What's required are big changes in demand and in supply’ ([49]: 3,
italics in original). Thus, the Grand Narratives must deliver big changes
in the present unsustainable system of transport and travel behaviour.
The second is to ‘think inside the box’. We already have much of the
technology and knowledge we need. The more that the Grand Narra-
tives can make use of existing systems, the greater chance of success.
Having said this, the Grand Narratives must not hesitate to challenge
the prevailing systems and travel behaviour when needed.

In our grouping, we bring together the key elements of each—so the
compact city, the ‘essential’ life, and the travelling electrons provide
input to the low-mobility society Grand Narrative; the public transport
provider, the responsible traveller, and the shared mobility schemes
provide input to the collective transport 2.0 Grand Narrative; and the
green government, the green purchaser, and the clean vehicles provide
input to the electromobility Grand Narrative.

3.1. Electromobility

Electromobility implies replacing existing fossil-fuel based vehicles
with electric vehicles (EVs). EVs come in many configurations, in-
cluding battery electric vehicles (BEV), plug-in hybrid electric vehicles
(PHEV), range-extended electric vehicles (REV), and fuel-cell electric
vehicles (FCEV). Thus, the electromobility narrative also includes hy-
drogen vehicles, but importantly, electromobility is not restricted to
replacing fossil-fuel based private cars. Ultimately, electromobility
implies replacing all existing fossil-fuel based vans, buses, heavy-duty
vehicles, rail, ships, and short distance planes with corresponding EV
drive-trains.

Though the emission profiles of the different configurations vary,
EVs are generally more energy efficient and easier to maintain than
fossil-fuel based vehicles. Moreover, EVs have the potential to sig-
nificantly reduce greenhouse gas (GHG) emissions, while simulta-
neously reducing local air pollution [50]. Importantly, electromobility
does not reduce pollution from tires, brakes, and road wear as com-
pared to fossil-fuel based vehicles. Also, electromobility introduces a set
of environmental issues regarding the use of rare metals in batteries.
Furthermore, electromobility still faces user challenges such as altered
driving habits, new safety issues, limited driving range, and time-con-
suming charging. Nevertheless, the implementation of EVs in many
countries such as Norway [50] and France [51] has shown success.

Importantly, replacing fossil-fuel based vehicles with EVs is both
about developing and deploying EVs. Someone must produce (and sell)
EVs and someone must use (and buy) them. Moreover, it would be hard
to sell EVs that are much more expensive than fossil-fuel based ve-
hicles.10 Actions taken by national and local bureaucracies (i.e. Dryzek's
experts) are therefore key to connect producers and users by providing
demand-stimulating support measures (e.g. Langhelle et al. [52]). Such
measures include tax reductions/exemptions, free access to bus/taxi
lanes, reduction or exemption from road tolls or parking fees, provision
of public recharging points, and support to R&D projects and field tests
[53].

However, electromobility is by no means restricted to developing
and deploying EVs [54]. First, an increased number of EVs must be
accompanied by the availability of charging points, generation capa-
city, and sufficient grid capacity. Second, EVs require a carbon-free
electricity (and hydrogen) production system to deliver the potential
emission reductions. Thus, for electromobility to be a successful part of
a decarbonization strategy, infrastructure systems and energy produc-
tion systems must also undergo necessary changes.

The need to simultaneously change several physical and political
systems underlines the vital role of national and local governments and
their scientific and administrative expertise. We do not see any other
agent that can take the lead here. Initially, the rationale for electro-
mobility rests on homo bureaucratis. Eventually, electromobility must be
further developed in the marketplace, which opens up for homo eco-
nomicus, where firms offer electromobility services to homo civitus de-
manding such services.

Electromobility is the preferred Grand Narrative for people who rely
on greener, sustainable, more efficient, improved, or simply ‘better’
technology to achieve sustainable mobility (the improve strategy).
Thus, technological optimists definitely feel comfortable in this narra-
tive because it does not challenge the way we travel or demand us to
travel less.

3.2. Collective transport 2.0

Sustainable mobility challenges contemporary individual travel

10 On average an EV currently costs at least 40% more than a comparable
conventional vehicle. For certain brands and models, this difference can exceed
100% [52].
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patterns and suggests increased forms of collective travel. Traditionally,
public collective transport (such as buses, trains, and trams owned by
national or local governments, herein referred to as public transport)
has been the answer to this challenge. This does not change—we still
need public transport. In fact, we need to dramatically increase the
number of trips by public transport, and even such increases are un-
likely to replace the present high level of individual car transport. We
therefore need to think about new forms of collective transport, and this
thinking implies a shift from ‘ownership’ to ‘usership’ [55], which has
also been defined as part of the concept of ‘mobility as a service’ [56].
We suggest a collective transport 2.0 narrative that increases load
factors and occupancy rates on both public transport and cars, referring
to the latter as shared mobility.

Although the numbers in studies vary wildly, shared mobility
schemes could significantly reduce trip frequencies, travel lengths, and
emission levels [57]. There can be no doubt that shared mobility re-
presents a sensible (though not necessarily acceptable) alternative to
private cars. According to the UN Habitat [58], private cars remain
parked about 95% of the time and when they are moving, their average
occupancy rate is well below two persons per car. Thus, the potential
for more efficient use of private automobiles and a reduced need for
parking space is massive.

Santos characterizes shared mobility (or mobility in the sharing
economy) by ‘the sharing of a vehicle instead of ownership, and the use
of technology to connect users and providers’ ([57]: 1). Based on a
literature review, she identifies four emerging models: peer-to-peer
provision of vehicles with a company as a broker; short-term rental of
vehicles managed and owned by a provider; companies that own no
cars themselves but sign-up ordinary car owners as drivers; and on-
demand private cars, vans or buses, and other vehicles, shared by
passengers going in the same direction. Machado et al. [55] suggest
these same four models but also include ‘bike-sharing’ as a fifth model
of shared mobility.

Although shared mobility services develop in the interface between
businesses and users, some sort of public incentive design is needed
initially. Incentives can be command-and-control (e.g. restrictions on
access for privately owned vehicles in certain areas), financial (e.g.
taxes and/or subsidies), or in-kind (e.g. access to bus lanes). At the very
least, incentives designed to tip the balance in favour of shared mobility
must tip generalized costs by changing the monetary out-of-pocket costs
and not increasing, or even decreasing, travel time [55]. At present,
however, no government anywhere has any incentives in place to in-
crease shared market penetration, except for small pilot projects.

Autonomous vehicles and autonomous driving have been claimed as
the next big disruptive transport innovation [59,60], and they are
highly relevant for this discussion of shared mobility because it is fair to
assume that people who are not interested in owning a car also are less
interesting in driving.

Though there is clearly a need for a regulatory framework and start-
up incentives, shared mobility belongs to the realm of businesses and
the public. Business must develop feasible schemes and, most im-
portantly, people must alter their current preference for private car
ownership and use. Thus, we must leave this Grand Narrative to homo
civitus and homo economicus and reserve a place in the back seat for
homo bureaucratis.

3.3. Low-mobility societies

Low-mobility societies must address the prevailing high and in-
creasing amount of travel by cars and planes, and this represents a new
challenge. Whereas electromobility, shared mobility, and autonomous
vehicles challenge the way we travel, low-mobility societies challenge
our way of life. Thus, suggesting or even thinking of, for example, car-
free societies seems bold. Nevertheless, it is hard to see how we can
achieve sustainable mobility without also thinking in terms of reducing
or eliminating cars. Although thinking in ‘car-free’ terms is the litmus

test in this narrative, we hasten to add that a low-mobility society also
rests on fewer and/or shorter trips by cars (and planes), preferably
electric ones.

Car-free cities should be a sensible first step for two reasons. First,
people in cities experience daily the negative consequences of car use,
such as congestion, noise, and pollution, and would benefit most from
getting rid of them. Second, due to higher population density and
generally shorter distances to private and public services, people in
cities have reasonable alternatives to cars, such as walking, cycling, and
well-functioning public transport systems.

Car-free cities means banning cars from significant areas, including
housing, shops, restaurants, and work places. Such a ban must apply to
residents, employees, and visitors in those areas (although a ban must
allow access for emergency vehicles, waste collection, and delivery
vehicles). Madrid is a frontrunner in this field. From November 2018,
all non-resident vehicles have been barred from a zone that covers the
entire city centre (approximately 1 km2). The only vehicles allowed in
this zone are cars that belong to residents who live there, zero-emis-
sions delivery vehicles, taxis, and public transit. Similar car-free areas
are being considered in some other European cities, including Oslo,
Brussels, Copenhagen, Stockholm, Nuremberg, Zurich, Gothenburg,
Freiburg, Groningen, Strasbourg, Utrecht, Gent, Dublin, Glasgow, and
Helsinki [61,62].

Although there is significant political interest in car-free cities,
academia has remained relatively silent on this issue. Khreis et al. [63]
found almost nothing in the academic literature on the creation of car-
free cities. Rather, the literature focuses on creating (small) car-free
zones within cities, including pedestrian areas. Khreis et al. [63] argue
that we need more knowledge to describe the rationale, prerequisites,
barriers, and potential strategies for creating car-free cities. Specifi-
cally, we need to know more about how to create public acceptance for
car-free areas, and we need to know how businesses will respond to car-
free cities.

Politics and policies are vital in this narrative. However, it is hard to
envision governments in democratic societies putting restrictions on car
ownership, travel distances, or modal choices in the foreseeable future.
Ultimately, it is the individual who chooses to buy (or not buy) a car,
and it is the individual who decides how and where to travel. Moreover,
it is the people as voters who legitimize governmental actions in favour
of actions such as car-free zones. Thus, we see the people as the main
agent in transition to a low-mobility society. In the end, realizing a low-
mobility society rests on actions by homo civitus justified by democratic
pragmatism.

4. The credibility of the Grand Narratives

Narratives should be something to strive for, but they must never-
theless have a credible basis. We argue that there are three crucial
criteria by which narratives must be assessed: their feasibility (are they
possible?), acceptability (do we approve of them?), and centrality (do
they deliver sustainability?). All three are needed because it is of little
help for a narrative to deliver sustainability but fail to be feasible or
acceptable. On the other hand, a narrative that is feasible and accep-
table but fails to deliver sustainability is useless. Here, we discuss their
credibility as well as compare their compatibility.

4.1. Electromobility

Feasibility: Electromobility is a challenging but highly feasible nar-
rative. All major car companies now deliver (or are planning to deliver)
a large selection of electric cars and will continue to do so. Experiences
from Norway show that, given the incentives, it is possible to penetrate
the market with a large proportion of electric cars in less than a decade
[50,64]. By the end of 2018, there were 200,000 registered battery
electric cars in Norway, and battery electric and plug-in hybrid vehicles
together held a 50% market share of new cars. Moreover, electric vans,
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trucks, buses, ferries, and even planes, are developing fast. Thus, we
regard electromobility as a highly feasible Grand Narrative.

Acceptability: Electromobility is also a broadly acceptable narrative.
Studies show that EVs initially bought as a second car, quickly were
upgraded to the preferred primary use vehicle [65]. Drivers report
driveability, comfort, and environmental performance to be superior to
their conventional fossil-fuel based car [66]. Studies show that a large
majority of EV and plug-in hybrid owners said they would ‘definitely’ or
‘probably’ buy electric if they ever bought another car [67]. In addition,
potential future car-owners seem well informed and receptive to elec-
tromobility [68].

Centrality: Electromobility is central to achieving environmental
sustainability. First, although the emission reductions of the different
configurations vary, EVs are generally more energy efficient than fossil-
fuel based vehicles. Second, EVs have the potential to significantly re-
duce global emissions [50]. For example, given the present electricity
mix in the EU, EVs reduce GHG emissions by 50–60% as compared to
internal combustion engines [69]. Increasing the renewable energy
portion of the electricity mix (which is likely to happen) will lead to
addition emission reductions. Third, EVs eliminate harmful pollutants
from vehicle exhaust, including nitrogen oxide, carbon monoxide, hy-
drocarbons, and particulate matter.

On the other hand, electromobility introduces a set of environ-
mental issues regarding the use of rare metals in batteries. Furthermore,
electromobility still faces user challenges such as changing driving
habits, new safety issues, limited driving range, and time-consuming
charging. Moreover, electromobility has no significant effect in terms of
satisfying accessibility to basic transport needs and ensuring equal ac-
cess to transport services. In the short term, electromobility could even
have negative effects on accessibility and equal access because of the
EVs’ limited driving range, lack of charging stations, and greater initial
cost.

4.2. Collective transport 2.0

Feasibility: Collective transport 2.0, which includes dramatically
increased conventional collective transport and various models for
shared mobility, is a more challenging narrative than electromobility,
but it still could be feasible. Although modest in scope, several shared
mobility models have proven successful, such as HiyaCar, Car2Go,
Uber, and Via [55,57]. Broadening the scope of shared mobility from
pilot projects to extensive use rests, however, on local and national
governments providing incentive packages and regulatory schemes,
which is highly achievable. Thus, collective transport 2.0 is a feasible
Grand Narrative.

Acceptability: Given the current dominance of the car, the accept-
ability of the collective transport 2.0 narrative represents a challenge.
How do you persuade users to substitute private car ownership and use
with shared mobility schemes, especially those that entail sharing a
vehicle with strangers and compromising on departure and arrival
times and travel duration? The aspiration to buy a car is still high for
many people, even though there are signs of a change in attitude among
younger people. For example, millennials (b. 1981–1996) show less
interest in obtaining a driver's licence and owning a private car, and
instead prefer conventional collective transport and various shared
mobility schemes. Notwithstanding the technical issues pertaining to
autonomous vehicles, the most challenging issue would probably be to
increase user acceptance for autonomous driving. Despite assumptions
about the potential benefits of self-driving cars, to date little is known
about the factors that will affect drivers’ acceptance or rejection of this
emerging technology [70,71].

Centrality: Collective transport 2.0 is important in achieving en-
vironmental sustainability, and studies have shown that an increased
modal shift from cars to collective transport could lead to a 20% re-
duction in CO2 emissions [72,73]. The impact of various shared mo-
bility models on CO2 emission is difficult to estimate, but studies for

Helsinki suggest a reduction between 2 and 62% [74,75]. The higher
number assumes a 100% replacement of all car and bus trips by new
shared modes and should only be used as a threshold for reference or as
‘a conversation starter’. The lower number, probably a more realistic
number for Helsinki, makes the assumption that 20% of car and taxi
trips were replaced with shared mobility.

Collective transport 2.0 is crucial to reach the goal of satisfying
accessibility to basic transport needs and ensuring equal access to
transport services. People who cannot afford (or for some reason ab-
stain from owning) a private car need affordable collective transport to
get to work, school, shops, and health care. Shared mobility schemes
could provide the flexibility in travel not offered by conventional col-
lective transport. Autonomous EVs will also be part of a shared mobility
scheme. Compared to conventional vehicles, autonomous vehicles are
predicted to reduce traffic accidents and associated fatalities and in-
juries [76]. In addition, vulnerable populations such as the elderly and
disabled may be able to realize greater independence and social inter-
action [77].

4.3. Low-mobility societies

Feasibility: Low-mobility societies and cities are feasible for several
reasons. Residents in European and (high-income) Asian cities travel
less than half the daily distance than their counterparts in U.S. cities
[78], and the initial experiences from car-free zones in cities all over the
world show that travel without a car is entirely possible. In addition,
the use of information technology has a large potential to reduce the
need for physical travel. The necessity of travel is, however, embedded
within the context of social practices. For example, there may be social
expectations about physical presence at the work place or for social
occasions [79]. Thus, care should be taken when comparing personal
travel among countries and cities.

Acceptability: Owning and using a car are deeply culturally em-
bedded into most modern societies, and the question is how to change
this culture to promote the acceptability of car-free areas. A recent
study in Berlin showed that, given the current infrastructure, about
60% of the respondents were willing to accept a car-free city centre
[80]. When the infrastructure for cyclists is improved, the willingness to
accept a car-free city centre strongly increases. Similarly, improving the
network of bus stops and train stations as well as dedicating the newly
car-free streets to recreational uses would contribute to a higher ac-
ceptance of a car-free city centre.

We also need to know how businesses will respond to car-free cities.
Local retailers depend on vehicles to deliver goods to their stores, and
their customers depend on cars to take their purchases home. It is en-
tirely possible that shoppers could move away from the city centre,
preferring instead to shop in some other areas, leading to shops and
businesses closing down. Thus, Khreis et al. [63] suggest that retailers
and the auto industry may be some of the biggest opponents of car-free
cities. It is therefore vital to find strategies that include the interests of
businesses.

Centrality: Low-mobility societies would, by definition, lead to re-
ductions in GHG emissions and local pollutants. The size of the re-
ductions depends on the feasibility and acceptability of the various
policies and the means by which low mobility is promoted. For ex-
ample, compact urban planning could reduce GHG emission by 5–40%,
whereas campaigns, marketing, information and tailored new-services
aimed at lowering mobility could reduce emissions by 10% [72]. Low-
mobility societies could, on the other hand, potentially threaten peo-
ple's accessibility to basic transport needs in modern societies. More-
over, low mobility could threaten equal access to transport for low-
income or other disadvantaged groups. Securing equal access to basic
transport needs for all is therefore a prerequisite in low-mobility so-
cieties.
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4.4. Compatibility

None of the Grand Narratives tell the complete story of how to
achieve sustainable mobility. Rather, the narratives must be told and
unfold simultaneously. Equally important, they must be compatible,
which means that we must assess the relationships between the Grand
Narratives. First, we argue that the Grand Narratives must be put in a
ranked order (i.e. be prioritized) as follows: (1) low-mobility societies,
(2) collective transport 2.0, and (3) electromobility [see also 28]. This
means that the first priority is to curb transport volume and promote
car-free cities. In circumstances where low mobility is inadequate (e.g.
to satisfy accessibility to basic transport), efforts should be made to
increase collective transport and various shared mobility schemes.
Finally, in circumstances in which low mobility and increased collective
transport is neither feasible nor acceptable (e.g. in sparsely populated
rural areas), electromobility should be prioritized.

A second relationship is about time and space. We argue that the
narratives must be told and unfold simultaneously. Thus, we cannot
postpone electromobility while we promote low mobility. Nevertheless,
there are two reasons to start locally: (1) low mobility (first priority)
ultimately requires the involvement of and acceptance by individuals,
and (2) low mobility and collective transport 2.0 are easier to imple-
ment in cities and local communities. Having said that, the collective
transport 2.0 narrative requires the use of electric trains, buses, and
shared cars (electromobility).

The third and fourth relationships are about complementarity (which
means that more of one narrative means more of another narrative) and
substitutability (which means more of one narrative means less of an-
other). These relationships are conditional. Moving in order of prior-
itization, low-mobility, car-free societies mean more need for collective
transport, which again means more electromobility (i.e. electric buses
and shared cars). Correspondingly, more low-mobility societies and
increased collective transport mean less private car ownership and use.

Moving in the reverse ranked order, however, the narratives could
easily complement or substitute each other negatively. More electro-
mobility in terms of electric private cars could well mean more private
car ownership and use, and subsequently lead to less collective trans-
port and counteract the promotion of car-free societies. Thus, pro-
moting generous incentive packages for EVs (e.g. as they do in Norway)
encourages people to buy and drive privately owned cars instead of
taking the bus or participating in shared mobility schemes [81].

Policies must address the conditions under which narratives com-
plement or substitute for each other positively or negatively. For ex-
ample, car-free zones should not be opened to EVs. Moreover, instead of
promoting incentive packages for EVs, conventional vehicles should be
taxed more heavily. Finally, policies should discourage deeply in-
grained habits of private car ownership and use wherever possible.

5. Conclusion

Three decades ago, the EC's Green Paper on the Impact of Transport
on the Environment identified ‘transport as a major contributor to en-
ergy and environmental problems since it is one of the main consumers
of fossil fuels and is responsible for considerable nuisance and damage
to the environment’ ([5]: 2). In essence, they described an unsustain-
able mobility system. The Green Paper did not mince words. Its authors
argued that we need ‘to go to the very root of the problem—human
behaviour’, and that doing so requires ‘fundamental changes in human
values towards the environment and in patterns of behaviour and
consumption’. Moreover, they argued for ‘promoting fast, safe, and
convenient urban and regional transport services and reducing urban car
traffic’ and were even bold enough to suggest ‘the need to encourage low
transport demand’ (p. 1, our italics). This is a far cry from the 2011 EU
White Paper, which stated that ‘curbing mobility is not an option’ [82].

Alas, the unsustainable mobility system still exists today.
Fortunately, we have the knowledge, technology, and policies we need

to change the mobility system into a sustainable one. Unfortunately, at
present, the will-power to do so is lacking. That inertia must change and
we now need sustainable mobility narratives that governments, people,
and firms find understandable, attractive, and motivational so they can
believe and subscribe to them [83,84].

This review paper has shown that there currently are nine dominant
sustainable mobility narratives. However, to make a substantial con-
tribution to the achievement of sustainable development, we need to go
beyond the individual narratives. It is only when the individual nar-
ratives are combined that the scale of action needed can be achieved
over the next 10–20 years.

We present three Grand Narratives: electromobility (of all modes),
collective transport 2.0 (resting on various forms of shared mobility),
and low-mobility societies (resting on car-free cities). Told simulta-
neously and in mutually supportive ways, these narratives tell a story
about how to achieve sustainable mobility. Each narrative builds on a
strategy, a set of agents, and a rationale that justify the needed actions.
In practical policy terms, the strategies, agents, and Grand Narratives
are likely to overlap. Nevertheless, there is a main strategy and a key
agent involved in each Grand Narrative.

The electromobility narrative rests on an efficiency strategy and the
use of experts and is justified by administrative rationalism. The col-
lective transport 2.0 narrative rests on a modal shift strategy and relies
on market mechanisms, and it is justified by economic rationalism. The
low-mobility societies narrative rests on a reduction strategy and de-
pends on the people, and it is justified by democratic pragmatism.
Indeed, some of the Grand Narratives are more easily told than others,
though this also depends on the question: who holds the power over the
narratives? The answer to this question is not self-evident. We have
seen industry leaders question the combustion engine and set in motion
the quest for a future that includes the electric automobile (Elon Musk).
We have seen politicians question our reliance on automobiles and
advocate for bicycles and public transport (Boris Johnson). And we
have seen unassuming teenagers insist on low-carbon societies, creating
worldwide movements in their wake (Greta Thunberg). These examples
show that all three Grand Narratives are socially possible, and that in
working together, they may achieve sustainable mobility.

There may be other Grand Narratives, but we argue that the ones
suggested here are robust and well-established in the literature on
sustainable mobility. Moreover, as we have demonstrated, they are
credible in terms of their feasibility, acceptability, and centrality.

The three Grand Narratives presented here are not a roadmap or a
blueprint to sustainable mobility. We have not presented a detailed list
of the necessary means or actions (although we have identified several).
Our aim was to present an idea (sustainable mobility) and feasible and
acceptable Grand Narratives that subsequently could achieve this idea.
The difficulty, however, does not lie in telling these narratives. The
difficulty lies in convincing all agents to believe in them. Researchers
can tell them, but they need help from writers, artists, dedicated in-
dividuals, and charismatic politicians and business leaders to make
everyone believe in them. Notwithstanding the importance of politi-
cians, bureaucrats, firms, and social structures, it is ultimately the
people that are key to creating the credibility and the acceptability of
the narratives. People decide where and when to travel. People decide
to travel by bike or bus. People decide which car to buy or not to buy.
People select politicians who subsequently design policies. Achieving
sustainable mobility is truly in our hands.
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