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Abstract: The term "sustainable urbanism" has been criticized over its inconsistent and imprecise definition,
leading to challenges in implementing actionable reforms and achieving urban sustainability goals. A clearer
approach may be to identify its opposite: specifically, forms of urbanism that cause an unacceptable buildup
of toxic or climate-altering emissions, deplete resources beyond sustainable levels, progressively destroy
critical ecologies, and cause other identifiable sources of potentially catastrophic harm to human and urban
welfare. Here we present a model of such an “unsustainable urbanism,” and we observe further that it is in
fact the dominant model of urban structure to this day. Its features include an over-reliance on low-occupancy
vehicular transport; inefficient envelope, size, orientation and adaptability of buildings; ecologically
destructive infrastructure systems for handling water, energy and other resources; and — under-appreciated
but fundamentally important, as we will explore — decline of a well-connected, walkable, functionally and
aesthetically appealing public realm. This model remains dominant in spite of the many goals, agenda and
declarations on sustainable urbanism at the highest policy level. We observe that the lack of progress is in large
part the result of system “lock-in” — economic and professional incentives and disincentives, standards, laws,
codes, and other forms of feedback that reinforce “business as usual,” and create barriers to reform. Therefore,
the agenda ahead must address the specific levers of change to overcome this systemic lock-in, drawing
insights from economics, technology and the social sciences to do so. We present the outlines of this agenda,
and make conclusions for needed steps ahead.

Keywords: sustainable urbanism; unsustainable urbanism; lock-in; new urban agenda

1. Introduction

The word “sustainability,” and its related term, “sustainable development,” have both surged
in usage since about 1980 [1]. This surge can be seen clearly in Google Books” Ngram viewer, which
charts the frequencies of terms found in printed sources published between 1500 and 2019 (Figure 1).
Since the two terms first came into prominence around 1980, many authors have sought to clarify the
terms and their application, and others have criticized their imprecision [2-5]. There have also been
criticisms of the terms’ abuse in what is known as “greenwashing” [6,7]. Perhaps the most common
accepted definition of sustainable development is that of the United Nations” World Commission on
Environment and Development, also known as the Brundtland Commission, whose 1987 report
defined sustainable development as “development that meets the needs of the present without
compromising the ability of future generations to meet their own needs” [8].

During the same period, there has been a surge in sustainability certifications programs in
energy, forestry, product manufacturing, building construction, consumer products, and many other
fields [9-11]. These programs typically have focused on reducing resource depletion to sustainable
levels, promoting renewable resources, and reducing impacts on critical ecosystems. A more recent
trend is to include social and economic factors in addition to impacts on natural resources — the so-
called “triple bottom line” [12].

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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Figure 1. Google Books’ Ngram Viewer of usage of the term “sustainability” (Google, 2024).

Meanwhile, criticisms of these programs have also proliferated, highlighting problems of
measurement, unmet challenges of implementation, inability to “sustain” under the inherent
limitations of a planet with finite resources, contradictions between the goals of “sustainability” and
“development,” and other criticisms [13-16].

Perhaps the most trenchant criticism is the evident lack of effective implementation. One of the
most prominent formulations of sustainable development goals was the United Nations 2030
Agenda for Sustainable Development, more commonly known as the Sustainable Development Goals,
or SDGs for short, published in 2015 [17]. This policy document was adopted by acclamation by all
193 countries of the United Nations. Yet in its 2024 Sustainable Development Goals report, the UN
called the SDGs “severely off track,” and noted that “among the assessable targets, only 17 percent
display progress sufficient for achievement by 2030” [18]. The report noted that some of the targets
could not even be assessed accurately. The report was made nine years after adoption, and only six
years from the target date — fully 60% of the goal period. This lack of progress can be seen clearly in
Figure 2.
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Figure 2. The UN’s 2024 Sustainable Development Goals Report shows many goals in
“stagnation” or “regression.” From https://unstats.un.org/sdgs/report/2024/The-Sustainable-
Development-Goals-Report-2024.pdf (public domain).
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2. Sustainability in Urbanism

The concept of “sustainable urbanism” has followed a similar path, also coming into view about
1990 and rising to prominence soon after 2000 (Figure 3). The related term of “sustainable community
development” also arose about the same time, with similar prominence [19]. Both terms reflect the
recognition that urban structures profoundly shape human movement, interaction, consumption,
emissions, depletion, and ecological impacts, and therefore, there can be no overall sustainability
without a sustainable urbanism at its core [20,21]. Here we will use the term “sustainable urbanism”
to cover these and related concepts.

As with sustainability and sustainable development, many different certifications programs
were developed to incentivize more sustainable urban development projects, including LEED-ND,
BREEAM Communities, Green Star Communities, STARS, and DGNB Urban Districts, among many
others [22,23].
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Figure 3. Google Books” Ngram Viewer of usage of the term “sustainable urbanism” (Google, 2024).

These certifications, too, have been criticized for their complexity and cost, difficulty of
implementation, over-emphasis on narrow quantitative factors, lack of incorporation of social factors,
and arbitrary points-based metric valuations [24-26]. In addition, a number of building-scale
certification systems — key components of sustainable urbanism ratings systems — have come in for
similarly harsh criticism for their failure to perform as advertised [27].

Lurking behind all these problems is a lack of clarity in the definition of sustainable urbanism.
To what degree is sustainable urbanism related to environmental impacts, and to what degree to
social and economic factors? How can the different components be ranked in relation to one another?
How can we assess interactive effects between factors? How can we actually make progress in
achieving a sustainable form of urbanism and urbanization?

3. Modeling the Negative

One methodology to articulate a sustainable urbanism would be to identify its opposite, that is,
UN-sustainable urbanism. After all, that which sustains is that which does not collapse, or move
toward collapse, and the factors of collapse are often relatively easy to identify from the historical
record. Such a model of un-sustainable urbanism would therefore include cities and societies that
failed to sustain themselves, and collapsed over time as a result of depleted resources, buildup of
pollutants, socioeconomic decline, and other unsustainable patterns. From those we can infer
corollaries to our own condition, note any contemporary differences and additional factors, and
formulate an agenda of needed alternative actions [28,29].

Such a comparison produces readily identifiable factors. For example, history has many
examples of depletion of critical resources like forests, soil and water beyond a threshold of
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sustainability, leading to collapse. Some societies suffered from the accumulation of pollutants, to the
point that human and/or ecological health were irrevocably damaged. Others saw impacts on natural
habitats and their species, which in turn had devastating knock-on impacts on human well-being
(e.g. depletion of fisheries, extinction of game animals, etc). Still others saw a decline of cultural
vitality arising from political conflict or social decay, leading to economic decline and collapse.

These, then, are the four dimensions of UN-sustainable urbanism: resource depletion, pollution
and contamination, habitat destruction, and socio-cultural disintegration. There is little doubt that all
these challenges are still with us, although they often take new forms. For example, greenhouse gases
are relatively new and unexpected forms of pollution, carrying an increasingly catastrophic impact
on climate, and on human well-being; but they are in that sense also forms of pollution. Impacts on
game animals and native flora have been replaced by threats to viable agriculture, including drought
conditions, decline of pollinator species, and displacement of arable land by development impacts.
To the depletion of resources like forests and fresh water, we can add depletion of oil, metals, and
rarer minerals. To the extinction of critical species, we can now add the long list of species that could
provide unknown benefit to humanity. More important, they may play key roles in critical
ecosystems integrity, affecting human welfare in possibly catastrophic ways.

In turn, we can formulate a list of the urban factors that impact these four dimensions, either
negatively, minimally (within sustainable limits) or even positively (as a form of regeneration). They
are as follows:

1. Rates of consumption of resources, including renewable and non-renewable ones.
Consumption of renewable resources is sustainable if they are regenerated at a higher rate than
their consumption (e.g. timber, fresh water), and if their consumption does not produce an
accumulation of other toxic effects (e.g. waste products, air pollution). Consumption of non-
renewable resources is sustainable if they are fully recycled, or if they can feasibly be replaced
by other resources later — and also, if their consumption does not produce an accumulation of
other toxic effects.

2. Rates of accumulation of pollutants, contaminants, and other disruptive elements. Among
these are chemicals that are toxic to the biosphere and/or to humans, substances that are
disruptive of ecologies and animal health (like plastics and per- and polyfluoroalkyl substances,
or PFAS), and invasive species. As noted, a relatively new class of pollutants includes
greenhouse gases, ozone-depleting chemicals, and other substances with accumulating and
possibly catastrophic impacts to human and planetary well-being.

3. Rates of degradation of habitats and ecologies, including critical ecosystems (e.g. ocean,
wetlands) and the species that depend on them.

4. Rate of decay versus regeneration of critical cultural and socioeconomic systems, including
socioeconomic systems that are essential to human development and cultural wealth, political
and institutional systems needed to manage catastrophic effects from technologies (e.g.
ecological catastrophes), wars (e.g. use of nuclear or biological weapons), natural threats (e.g.
pandemics), and other threats to urban and human sustainability.

These factors are certainly impacted by many human systems apart from urban settlements. Yet
they are affected disproportionately by urban settlements, since it is in cities, towns and suburbs that
most human interaction, daily movement, creation, and consumption of resources occurs. It is in the
variations of urban form — particularly sprawling versus compact — that a large percentage of per-
capita greenhouse gas emissions originates, as research has shown [30]. It is here that we can observe
UN-sustainable urbanism at its clearest.

The factors of this un-sustainable urbanism are, in turn, easy to identify in their contemporary
forms. Together, they offer us a model by which we can consider concrete steps toward mitigating
each of these factors. In the contemporary city, town or (especially) suburb, they are:

1. Over-reliance on low-occupancy, high-consumption vehicular transport. This category
includes passenger automobiles, which are much larger and heavier per passenger than other
forms of transport, require significantly higher rates of fuel consumption per capita, contain
greater embodied resources and energy, and in the case of internal combustion engines, produce
more toxic emissions in air and water. These vehicles are often operated only by single
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individuals, further raising per-capita and overall consumption and depletion rates. To a lesser
extent, this category also includes motorcycles, taxis, and transportation network companies,
whose performance is only marginally better than personal low-occupancy vehicles.

2. Inefficient envelope, size, orientation, and adaptability of buildings. Although progress has
been made in recent years, many buildings are still poorly insulated and over-exposed to sun
and wind, resulting in much higher consumption of resources for heating and cooling than
necessary. Many buildings are also inefficiently organized, and therefore larger and more
wasteful of energy and resources than necessary. Many buildings are also limited in their
adaptability to new uses and to user needs and desires, resulting in excessive remodeling or
even demolition. Finally, many buildings are inefficiently sited, resulting in greater land
consumption and ecological impacts.

3. Ecologically destructive systems for handling water and energy. Once again, progress has been
made in recent years, but there is still too much reliance on non-renewable and toxic energy
sources, in particular fossil fuels, and too much discharge of runoff water that is ecologically
degraded in both quality and quantity.

4. Decline of a well-ordered, walkable, functionally and visually appealing public realm. This
is an under-appreciated factor, yet as research is demonstrating, one with profound
consequences for the socioeconomic unsustainability of cities [31]. In many ways, this factor is a
consequence of the other three factors (e.g. dominance of low-occupancy vehicles; large,
inefficient and poorly connected buildings; and degraded resources in the public realm). In turn,
however, this factor exacerbates the other three, and multiplies their effects. The lack of a
walkable public realm creates a further incentive to utilize low-occupancy, high-consumption
vehicular transport; there is a lower incentive and need to site buildings together within
compact, mixed-use environments with closer proximity between daily destinations; there is a
lower incentive to keep the buildings themselves compact and efficiently organized; and the
resulting inefficient urban form and land use is itself more ecologically destructive.

The emerging research shows the fundamental importance of a city’s public realm as it affects
all these other systems of the city, and its long-term socioeconomic health. The Secretary-General of
Habitat III, Joan Clos, put it this way: “Everything in a city is related to the availability of public space:
communication, traffic circulation, space for laying out infrastructure, common services... The
principal question (is) the relationship in a city between public space and buildable space. This is the
art and science of building cities — and until we recover this basic knowledge, we will continue to
make huge mistakes” [32].

The research establishes that a city’s public realm, together with its complex interconnections
with private spaces, is an essential “connective matrix” of the city, playing a key role in the formation
of knowledge spillovers, economic value, social capital, ecological benefits, resilience, cultural
vitality, and human development [33-37]. Its decline is therefore also associated with cultural and
economic decline, as well as exacerbated impacts from vehicles, buildings, and resource systems
[38,39].

The public realm is also a powerful driver of resident behaviors of consumption and depletion,
through its neighborhood “choice architecture” —an observation from the relatively new field of
behavioral economics [40]. Low-occupancy vehicles and poorly-oriented, inward-turning buildings
also contribute to neighborhood choice architecture, and together these factors pre-define and
accelerate higher-consumption choices by residents, resulting in higher rates of depletion, pollution,
ecological disruptions, and sociocultural fragmentation. If it is easier to drive and inconvenient to
walk, and if buildings are scattered, residents are more likely to choose to drive. Once in their cars,
they are more likely to make choices of “drive through” and “drive-to” establishments with higher
impacts on consumption, depletion and emissions. This interactive “multiplier effect” helps to
explain the much greater impacts in many contemporary cities than the factors in isolation would
suggest, in comparison to more compact, walkable city forms with functional public realms.

An additional consideration is the aesthetic attractiveness of the public realm. It is increasingly
documented that a public realm that is regarded by users as unattractive is less likely to support
walking, exercise, social interaction, formation of social capital, and all the other benefits of a
functionally appealing public realm [41,42]. At the same time, new insights from environmental
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psychology, neuroaesthetics and other fields are deepening our understanding of the factors of
functionally appealing public spaces, and their many additional benefits [43-45].

It is readily observable that contemporary cities do promote economic and cultural vitality, and
they do raise some people out of poverty and promote human development. This is not a trivial
achievement. It must be recognized, however, that they do so by injecting large and unsustainable
magnitudes of resources into artificial connective systems, including roads and their low-occupancy
vehicles, large inward-oriented and high-consumption buildings, and electronic forms of
connectivity that tend to reinforce already-existing connections [46,47]. As discussed above, these
forms of artificial connectivity also accelerate resource depletion, toxic emissions, and ecological
impacts.

We note that many sustainability ratings systems include metrics for equitable economic
opportunity and equitable access to urban resources — what has sometimes been referred to as
socioeconomic justice, a “right to the city,” or more broadly, “cities for all.” It must be conceded that
socioeconomic justice is not itself a sustainability metric, since many cities lacking socioeconomic
justice sustained themselves for many centuries (sometimes up to the present day), while other cities
with greater socioeconomic justice also suffered collapse. However, we can readily see that
socioeconomic injustice restricts the full economic development of the city and its citizens, as
resources must be diverted to attend to greater crime, violence, and health impacts, and the city is a
less attractive trading partner to other cities and regions. Perhaps just as important, a city’s economic
networks benefit from higher numbers of participants — a phenomenon documented by Metcalfe’s
Law, first in digital networks and then broadened to model the behavior of social and economic
networks [48] — and the deprivation of one group also deprives others of full socioeconomic network
benefits [49].

In specific terms, this means that the public realm of a city must be accessible to all citizens, and
that they in turn are able to take advantage of its connective benefits in order to achieve maximum
benefit for all.

4. Summarizing the Model

We may then summarize these four categories of urban UN-sustainability factors more simply
as:

Inefficient vehicles (and their infrastructures);

Inefficient buildings (and their placements);

Inefficient resource systems (and their extended impacts); and
Degraded public realm.

Ll

As this discussion suggests, all of these factors operate together within an interactive and
expansive system, impacting many other aspects of resource consumption and depletion, pollution
and contamination, habitat destruction, and social and cultural instability and decay. The degraded
public realm plays an especially crucial role in interacting with and multiplying the effects of the
other factors.

All of these factors together also carry a profound impact on behavior, particularly consumer
behavior of consumption driving depletion and emissions.

This four-factor model is illustrated in Figure 4 (below). As discussed, inefficient vehicles,
inefficient buildings, and inefficient resource systems all interact with each other, and magnify each
other’s impacts. Furthermore, they are all nested within a larger public realm system, which creates
a multiplier effect as it further impacts (or mitigates) consumption behaviors, extraction and
depletion impacts, ecological impacts, emissions impacts, social conflicts, and at least in part,
sociocultural decay.
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Figure 4. A graphical representation of the four-factor model of unsustainable urbanism.

This four-factor model could be developed into a mathematical model, which in turn could
become the basis of a rating system (although development, refinement and verification would be
necessary, which is beyond the scope of this paper). However, we can already see that such a model
might be formulated as

s=(v+b+r1)p
where s = urban sustainability, v = the measurement of inefficient vehicles, b = the measurement of
inefficient buildings, and r = the measurement of inefficient resource systems. Each of the three
variables, v, b and r, may be scored positively or negatively according to its impacts within the
parameters of renewability or regeneration. The scores of these three variables would then be
aggregated and the result would be multiplied by p, the public realm score, to produce an
approximate predictive score of urban sustainability based on the model.

5. Lock-in of the Model

It can readily be observed in much new and existing urban pattern today that it is in fact overly
reliant on low-occupancy vehicular transport; features inefficient envelope, size, orientation and
adaptability of buildings; has ecologically destructive systems for handling water, energy and other
resources; and manifests a marked decline of a walkable, functionally appealing public realm. Where
counterexamples exist, they are too often fragmentary and expensive, and they thereby exclude the
vast majority of citizens from their use and benefit.

As noted, this comes in spite of a range of declarations, goals and agendas, including the United
Nations’ New Urban Agenda, adopted by acclamation in 2016 by all 193 countries of the United
Nations [50] and the Sustainable Development Goals” Goal 11 on cities, adopted in 2015 [51]. As the
UN'’s 2024 Sustainable Development Goals Report noted, progress on Goal 11 (its goal for sustainable
cities) has been woefully inadequate, with less than 30% of the indicators “on track or target met,”
and over 25% showing “stagnation” [18] (p. 4). The report also noted that “between 2000 and 2020,
cities sprawled up to 3.7 times faster than they densified, resulting in negative impacts on the natural
environment and land use,” while “only 40 per cent of city dwellers can easily reach open public
spaces” [18] (p. 30). At the same time, the use of low-occupancy vehicles has increased significantly,
with the global automobile fleet surpassing 1 billion vehicles for the first time in 2017. This growth is
especially significant in emerging markets such as China and India, which have seen substantial
increases in vehicle ownership and production [52]. Global energy use in buildings (including
embodied energy of construction) also grew by about 20% from 2000 to 2018, according to the
International Energy Agency (IEA) [53]. The consumption of resources in buildings, including
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embodied resources, has also grown significantly, in large part because of the rapid pace of
urbanization [54]. Lastly, impacts to ecosystems and biodiversity from urban infrastructure impacts
has also grown significantly since 2000 [55].

It therefore appears that our four-factor model of unsustainable urbanism accurately represents
the dominant model of urbanism today. In spite of all the charters, agendas, declarations,
certifications, grants and awards, the model persists, along with its unsustainable impacts.

This problem is a familiar one in economics and the social sciences, known as “lock-in”. The
phenomenon was first described by the economist W. Brian Arthur, who noted that technological
choices and network effects can lead to situations where one system becomes dominant and difficult
to displace, thereby creating lock-in effects [56]. In this case, the global systems of urban development
that are perpetuating these unsustainable factors are clearly “locked-in,” and it is therefore necessary
to examine the causes and potential remedies of their lock-in condition.

A key insight of the literature around lock-in is that systems become “path-dependent” over
time, as a result of a series of events or decisions that may seem insignificant at the time, but prove
later to have profound consequences [57]. An often-cited example is the QUERTY keyboard, which
was initially chosen to prevent jamming of early crude typewriters; when more reliable typewriters
came on the scene, the QUERTY keyboard proved very difficult to revise.

That is not to say, however, that lock-in cannot be overcome. What is required, however, is an
understanding of the where the levers of change might be, and how they might be operated.

In the case of unsustainable urbanism, there are many evident factors that perpetuate this lock-
in condition. Among the most evident ones are:

1. Depletion of resources (including building energy fuel, water, vehicle fuel, etc.) is financially
rewarding, and this powerful incentive is not offset by payments of true externality costs (the
costs to others or to the future).

2. Policies and practices by government institutions become path-dependent when they create
beneficiaries who oppose change, often because the beneficiaries are able to profit from the
policies and practices, and they can divert some of these profits to lobbying, political support,
and other forms of institutional reinforcement. These actions further reinforce the lock-in.

3. Costs for institutions that must reconfigure their processes, standards and technologies
(known as “switching costs”) are powerful disincentives to reform, and powerful incentives to
maintain a more easily predicted, lower-risk form of “business as usual.”

4. Perhaps least well recognized, and perhaps most promising, Cognitive and ideological models
of normative urbanism also powerfully favor business as usual. Often they do so in ways that
are obscured by rationalizations and hidden biases. This is a promising finding, because there is
good research on effective ways to overcome biases and rationalizations in decision-making
[58,59].

Among the strategies we might develop to overcome this lock-in:

1. Use mechanisms to monetize externality costs and benefits, including tax policies,
development charges, “feebates” (reduced or rebated regulatory fees for incentivized practices),
and related financial tools. The mechanisms to allocate these costs must also be developed as
reasonably accurate externality models, further requiring sophisticated Bayesian
methodologies.

2. Create political momentum to overcome entrenched policies of special interests, through
educational and political campaigning, and through professional pressure for reform of policies
and practices. In turn, this goal requires effective communication to the public to motivate them
to press for reforms.

3. Create institutional incentives for reform, which can include awards, certifications, grants, and
model programs and ordinances.

4.  Advance new counter-models of sustainable urbanism, with a focus on their appealing
qualities for citizens and policy-makers. These counter-models can create pathways for further
implementation, bypassing locked-in constraints. The counter-models need to include actual
built examples as well as persuasive evidence-based arguments.
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Items one through three are already well under way, although much more can be done in each
case. For example, there are ample opportunities for further land tax policy reforms [60] and for more
sophisticated accounting of true externality costs.

Perhaps more promising — and with arguably more work to be done - are the further
opportunities to develop the fourth category, the counter-models of a more sustainable urbanism.
They are suggested as the opposites of the current entrenched models, which include:

1. Transportation engineering models that prioritize mobility over access. These often take the
form of context-insensitive street designs that are disruptive of pedestrian movement and visual
quality, and moreover, can be deadly to pedestrians and bicyclists. The counter-model balances
access with mobility, and creates an environment of transportation choice, context-sensitive
design, and a pervasive low-impact mobility (including convenient walking, biking and public
transit).

2. Building models that sever their connections to the public realm, and to other buildings,
defaulting to a stand-alone aesthetic as objects to be regarded rather than contexts to be inhabited.
The alternative model is one of intimate connections between buildings, and between them and
their public realm, including cognitive and aesthetic connections.

3. Infrastructure and landscape models that destroy existing ecological systems, and replace
them with destructive surface paving, piping, vegetation and other damaging structures. The
alternative model embraces the existing ecology, and seeks to build in complementary patterns:
recharging clean water, protecting or adding native vegetation, neutralizing and not discharging
pollutants, and most especially, maintaining a compact footprint that minimizes regional land
impacts.

4. Public realm models that degrade the functionality and aesthetics of the public realm, and its
system of connections to efficiently-distributed private spaces. The alternative model is all
around us to see, in the compact, walkable, mixed-use communities of traditional city and town
cores throughout human history.

The lock-in of the degraded public realm model is amply illustrated in a 1948 illustration by
Adolf Bayer (Figure 5). This is a remarkably clear illustration of the cognitive model that now
dominates, in which the traditional city at right, with all its supposed disorder, decay and disease, is
replaced by the modern “orderly” city at left — but with a profoundly fragmented and degraded
public realm.

Figure 5. “Order and Disorder,” by Adolf Bayer, 1948. (Public domain.).

A related source of lock-in can be seen in Figure 6, an advertisement by Shell Oil Company in
1937, showing a model built by designer Norman Bel Geddes on the “Ville Radieuse” model of the
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highly influential architect le Corbusier [61] (pp. 39-49). As the image shows, this was indeed a
remarkably accurate blueprint for what was later actually built in cities like Dallas, Texas, shown to
the right. It was also a powerfully effective cognitive tool of persuasion, promising a sleek future of
mobility and modernity. Not present were the traffic jams, air and water pollution, social isolation,
and other profound externality costs of this model, including the impacts of its profoundly degraded
public realm.

What we see, then, is the entrenched lock-in of a cognitive and ideological model, the template
of the “modern” (business as usual) city, which was established as the result of an interaction of
historically contingent incentives, opportunities, theoretical rationales, and technological dynamics,
and further locked in by technical specifications, economic protocols, public policies, educational
standards, ideological doctrines, and other mutually reinforcing conditions.

The tools to overcome lock-in must therefore be deployed: not only single acts of persuasion or
presentations of research evidence, but systemic approaches, not only to technological, economic and
policy reforms, but equally to cognitive and ideological forms of persuasion, to counter (and in some
ways mirror) the forms of persuasion that were deployed in the eary and mid 20th century.

Above all, we need new demonstrations on the ground that offer tangible evidence of the
promise of more compact, walkable, mixed-use communities, drawing on the demonstrably
successful patterns of traditional city and town cores throughout human history. It is critical that
users and other stakeholders find these places to be promising and desirable alternatives — not only,
or perhaps even, professionals.

YOU'LL BREEZE RIGHT
OVER CROSS-TOWN
TRAFFIC BY 1960,"

prodicts Norman Bol Geddes

Figure 6. The power of cognitive and ideological lock-in, established through concerted campaigns of
marketing and persuasion: (a) Shell Oil Company advertisement in Life Magazine, 1937, and (b) a
contemporary example of the result from Dallas, Texas. (Public domain.).

Some examples of these new places are shown in Figure 7. All of these examples are much more
compact and mixed than comparable new projects; they feature greater walkability, bikability, and
access to public transit, and reduced inpacts of low-occupancy vehicles; their buildings are all well-
connected to the public realm, with edges that are functionally and aesthetically supportive of public
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life; they all feature ecological infrastructure and resource-conserving systems; and crucially, they all
place primary emphasis on the public realm, and its fundamental role in a more connective urbanism.

It is notable that these places also include affordable housing, employment opportunities,
gathering places, and other examples of public and private “social infrastructure.” They are also all
notably popular and successful in their markets, often in spite of significant economic, technical and
regulatory barriers, and often in spite of harsh attacks from pro-modernist authorities in academia,
journalism and the professions [62]. While they all may represent partial progress on the path to a
truly sustainable urbanism, their progress is measurable and significant.

(b) (c)

Figure 7. Three examples of new compact, walkable, mixed-use communities that draw on the

demonstrably successful functional and aesthetic patterns of traditional city and town cores
throughout human history: (a) Le Plessis-Robinson, France; (b) Poundbury, UK; and (c) Orenco
Station, Oregon USA.

5. Discussion

These and other pilot examples demonstrate the efficiacy and potential functionality of
rebuilding on this last model (sometimes known as “new urbanism”), and the many social,
environmental and economic benefits it can clearly deliver [63—-65]. However, a powerful cognitive
bias remains as another stubborn form of lock-in: what we will here call the “modernity bias.” It is
an explicit (if unfounded) theory within portions of academia, and a tacit assumption within much
of the general public, that “that was then and this is now, and we just can’t do that anymore.” Various
rationales are given, each of which can be swatted down with empirical evidence and counter-
examples — but meanwhile, another pops up, as in the child’s game, Whack-a-Mole. “It isn’t practical,”
“it’s too expensive;” “people won't like it;” “it doesn’t have artistic merit;” and so on.

A thoroughgoing new (or revived) urbanism, both functional and aesthetic, is indeed not
practical if we are locked into a drive-through automobile culture (therefore such lock-in must be
overcome). It will be comparatively too expensive if our economic returns on investment fail to
properly account for the externality costs of business as usual, or fail to reward for externality benefits
of reform (therfore we must reform our economic feedback systems). People will not like the reforms
if they aren’t tried out in fair comparisons that address practical considerations (although when that
is done, evidence shows that the response of consumers and the public is very positive indeed [66]).

One of the most powerful factors within this entrenched bias — if perhaps the least recognized —
is the idea that the buidling aesthetics must be aggressively novel in a neo-modernist character if the
project is to have any artistic merit. This idea is a reflection of a historically peculiar but remarkably
poorly-examined conception of the relationship between urban art (and architecture) and urban life.
It is in fact a dysfunctional approach to the place of art in the city, as the urban journalist Jane Jacobs
famously observed [67] (pp. 372-391). We need art in cities, Jacobs argued, to illuminate our lives and
enrich their meanings. But we must not allow art to substitute itself for urban life, and thereby to
damage the life of the city and its citizens. We must not turn the city into a kind of scuplture garden
of disconnected art-objects. The result, she said, is neither art nor life, but “taxidermy” [67] (p. 373).

A key consequence of this confusion between art and life, and this tendency to impose an
aggressive form of abstract art as a pattern for the aesthetics of buildings, is a widespread dislike by
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the public of new sustainable urban projects that are not built on preferred traditional aesthetic
patterns. This finding is documented by a large body of research [68-70]. At the same time, new
research is documenting that this difference between users and professionals may have more to do
with innate neuroaesthetic and cognitive needs than with the ideological or semiotic associations that
are typically the focus of designers [71,72]. This is a fascinating and promising area of research, and
although its full exploration is beyond the scope of this paper, it paints a damning picture of business
as usual in the contemporary environmental design world.

Suffice it to say, however, that this is the ultimate manifestation of lock-in: not a professionally
accountable assessment of users” actual architectural and urban needs, but a stubbornly persistent
cognitive bias, borne of the accidents of ideological and technological history. Recognizing this, we
can develop strategies to challenge and overcome this and the other forms of lock-in.

5. Conclusion

This paper has sought to clarify the definition of sustainable urbanism by articulating its
opposite, un-sustainable urbanism, and presenting a four-factor model of the latter. We then
examined the specific alternatives of this model and its factors, with special attention to the role of
public space systems. We examined the effects of “lock-in,” and strategies to overcome them. We
noted in particular the importance of new demonstrations on the ground that offer tangible evidence
of the promise of more sustainable urbanism, featuring more efficient vehicles, buildings and
resource systems, and especially, a better-quality public realm. Much work remains to develop more
on-the-ground projects, to document their benefits and lessons, and to use them to drive change at
all levels of policy, education and practice.
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