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The forms of the cities of the future will be dictated
by their past. Once streets and plot boundaries are laid
out, they are very difficult to change. They are difficult
to change because they demarcate and enshrine prop-
erty rights.

When we look at the three-dimensional forms of
cities we typically fail to see the underlying cadastral
maps that chart the boundaries of individual plots. These
invisible boundaries come to the fore only in times
of change.

After the Great London Fire of 1666, Sir Christopher
Wren quickly presented King Charles II a plan for rebuild-
ing the city with modern street grids, wide avenues with
open vistas, and public squares (see Figure 1).

But the King, fearful of an uprising, was reluctant to
assume the power to confiscate the lands needed to im-
plement the plans. The city was quickly rebuilt along the
old property lines.

Whether it is the 1666 fire that destroyed London or
the 2005 Hurricane Katrina that destroyed New Orleans,
even great natural disasters cannot erase the old prop-
erty boundaries that frustrate grand designs.

The property boundaries underlying our contempo-
rary cities provide great protection for many and great
barriers for many others. The future form of cities is en-

tangled with our rather limited ability to change prop-
erty boundaries.

Michael Heller’s path-breaking book, The Gridlock
Economy (2008), explores the consequences of allocat-
ing too many property rights to too many people. Too
many property rights make it difficult, if not impossible,
to change urban form.

Too many property rights make it difficult to widen
streets; too many property rights make it difficult to
straighten rail tracks so that trains can run faster; too
many property rights make it difficult to assemble land
for airport runways.

Most constitutions enshrine the right of government
to acquire private property for public use with the pay-
ment of just compensation through what has come to
be called ‘eminent domain’. But eminent domain has
proved to be quite cumbersome.

Surely, the application of eminent domain to the ac-
quisition of lands for roads, railways, or other forms of
public infrastructure such as ports, canals, or electrical
grids, makes complete sense. Such lands could not be as-
sembled otherwise.

Using eminent domain as a tool for changing urban
form by assembling lands from private property owners
and then giving it away to other private property owners
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Figure 1. Sir Christopher Wren’s plan, never realized, for rebuilding London after the Great Fire of 1666 (plan dated 1744).

is more problematic. In the U.S. it has led to a backlash
against eminent domain.

Governments have also applied their eminent do-
main powers unconscionably for slum clearance, typi-
cally in the name of hygiene or crime prevention and
most often to displace the poor by the not so poor. This
practice must stop.

The settlements of the poormust be upgraded in situ,
for the benefit of sitting residents, not to get rid of them.
Attempts by great visionaries, like Le Corbusier, to clear
the Left Bank in Paris and replace it by “towers in the
park” must be resisted.

Still, in countries like China, where land ownership
has been nationalized, acquiring land for infrastruc-
ture projects or clearing lands for large redevelopment
projects by private interests is much easier than in coun-
tries like the U.S. or India.

This gives China an enormous advantage over the
U.S. or India in executing large projects that require
the assembly of large numbers of small plots, especially
highways—and in the case of Chinese cities, ring roads—
and new rail lines.

This advantage is translated into an economic advan-
tage. Chinese cities, with twenty-first century infrastruc-
ture, can and will better compete in the global market-
place; Indian cities are falling behind and are unlikely to
ever catch up.

Some large private projects, like college campuses, in-
dustrial parks, stadiums, or shopping malls have merit,
but large projects, almost without exception are difficult
to integrate to the existing fabric of cities and often re-
main “white elephants”.

That said, the resistance of private property owners
and local communities to allow for projects thatmay ben-

efit largermetropolitan areas at their expense, nomatter
the compensation offered, limits future (and necessary)
changes in urban form.

The cities of the future must be gradually renovated,
or destroyed and rebuilt, as their economies and their
cultures change. Living cities must remain responsive to
the ever-changing needs, requirements, and preferences
of their inhabitants.

Recent concerns with quality of life or with climate
change have obscured the basic raison d’être of cities—
their productivity, an inclusive productivity that is, to an
important extent, a function of their size.

Other things being equal, larger metropolitan areas
are more productive than smaller ones. Their economies
are more resilient and more efficient but, most of
all, their advantages stem from their larger, integrated
metropolitan labor markets.

In large, integrated labor markets, all workers have
access to all jobs. Workers are able to find the best jobs
and workplaces are able to find the best workers. That
is why larger labor markets are more productive than
smaller ones.

Jobs in U.S. cities have already decentralized. Only
one-eighth of jobs are in Central Business districts and
only one-eighth of jobs are in employment sub-centers.
The rest are dispersed. Cities in other countries are likely
to follow suit.

Fixed rail public transit or fixed route bus lines are
not capable of serving commuters when both residences
and workplaces are dispersed throughout metropolitan
areas. We should not fixate on fixed route mass transit.

Commuters will need to continue to rely on door-
to-door transport. The cities of the future may benefit
from a new generation of driverless cars that use limited
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road space more efficiently and do not contribute to cli-
mate change.

Only one in twelve workers in U.S. metropolitan ar-
eas walks or bicycles to work. The rest take advantage of
the entire metropolitan job market and travel quite far,
but not too far, to their jobs (Figure 2). This pattern is not
likely to change.

For large cities to have efficient labor markets, com-
muters need to traverse the city easily in all directions.
Therefore, cities must have efficient networks of arterial
roads or arterial railway systems that span their entire
urban extents.

Think of the arterial road networks of cities, or more
generally, the arterial infrastructure of cities—the main
transport arteries, the main water, sewer and drainage
arteries—as the glue that binds them together.

The evolution of a metropolitan network of arterial
roads—wide roads that can carry public transport, and
possibly bus rapid transport, trams, or light rail as well—
requires powers that are usually out of reach of typical
municipal authorities.

The jurisdiction for a metropolitan transportation
network is typically fragmented among smaller munic-
ipalities, making it almost impossible to plan for it, let
alone overcome the resistance of property owners to im-
plementing it on the ground.

Metropolitan areas that can put in place transport
systems that make it possible for all workers to reach
all jobs within a tolerable time—say 30 to 60 minutes—
will have stronger, more productive and more inclu-
sive economies.

Those that fail to do that will have weaker, less pro-
ductive, and less inclusive economies. Those that favor
localism of one kind or another rather than “metropoli-
tanism” of one kind or another, will have to suffer
the consequences.

And the kind of metropolitanism required is one that
favors longer commutes to shorter ones, one that sees
the metropolitan area as a whole as a single economic
unit, not as a patchwork of utopian and unrealistic live-
work communities.

Small autarchic live-work communities are a thing
of the past. Localism must give way to metropolitanism,
and that can only happen when metropolitan power is
strengthened at the expense of local power.

Otherwise, flourishing and self-righteous Nimbyism
(Not In My Back Yard politics) of one kind or another will
be able to prevent urban economies from staying com-
petitive, productive, and inclusive by gradually evolving
their forms.

The cities of the future may now need a new gen-
eration of Haussmann and Robert Moses types that can
plan and implement large urban projects, carefully com-
promising local interests in the interest of metropoli-
tan ones.

A new generation of large urban projects must be
more sensitive and more reasonable, engaging in more
modern forms of urban surgery than those of old, and
respecting and giving voice, yet not surrendering, to lo-
cal interests.

We need to re-envision the public good and we need
to do it quickly. If the future power struggles to overcome
the local resistance of the few for the greater benefit of
the many are lost, again and again, we as a public will
suffer the consequences.

The bright new “smart cities” planned and built at
great expense from scratch at the edge of African cities,
for example, far from the maddening crowd, are only
expensive distractions. They reject existing cities, shying
away from repairing them.

Large parts of cities need to be recycled and
repaired—renovated or torn down and rebuilt anew—

Figure 2. Los Angeles (left) and Atlanta (right) are integratedmetropolitan labor markets: People live everywhere and work
everywhere. Source: Angel & Blei, 2016.
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for these cities to survive the coming economic, techno-
logical, social and cultural changes that are already be-
coming apparent.

The densification of cities, particularly the cities in
more developed countries, is a key component of the ur-
ban agenda to address climate change. It too will require
substantial recycling of urban neighborhoods.

Some parts of cities, their traditional neighborhoods
in particular, can be retrofitted and improved, little by lit-
tle, by upgrading their infrastructure and by sensitively
increasing their densities along historical property lines.

That said, conservation and preservation have their
limits too. Surely, the Chinese have gone too far in de-
stroying the last vestiges of their traditional urban neigh-
borhoods, let alone the ancient temples of their illustri-
ous past.

More of them should have been preserved. We need
old buildings to remind us of our past, to tie us down
to our past. But those can be few and far between. In
a large metropolitan area, they can number in the thou-
sands, but not more.

The rest need to be transformed again and again and
they do not need any special protection from their com-
ing destruction or renovation. The greatmajority of build-
ings can be torn down and rebuilt as they have been in
the past.

This process of recycling buildings, let alone entire
neighborhoods, is disruptive. Disruption is indeed the
essence of urban renewal, restoration, and revival. And
it needs to be done right, with proper respect to sit-
ting residents.

Its burden must be shared. Surely, it need not fa-
vor some at the expense of others. But disruption in
cities is always local and, being local, it will always
hurt specific places and particular people and leave oth-
ers untouched.

All urban interventions that are aimed at improving
the metropolitan area as a whole are local, so the few
will and must suffer for the benefit of the many. That is a
reality thatmust be confronted, again with theminimum
pain possible.

A dollar lost, we already know, has a greater value
than a dollar earned. There must be ways of compensat-
ing local residents correctly, but that said, a few property
owners should not be able to stop an entire public from
improving its lot.

In fact, communities and cities at large can benefit
from a rule that says that if a supermajority agrees to a
real estate deal, the rest must go along. Eminent domain
need not resort to such a rule, but private developments
should resort to it.

There should be a clear separation between pub-
lic projects that require eminent domain for their cor-
rect implementation—roadways are a typical example—
and private projects that can choose between differ-
ent locations.

Hospitals or college campuses, like residential devel-
opments or industrial estates, are private (or private-like)

projects that can choose between different locations.
Not so roads, rail lines, canals, or ports that must resort
to eminent domain.

Such private or private-like developments should ne-
gotiate directly with locals, arrive at a reasonable deal
with local representatives, and if such a deal is accept-
able to a supermajority of locals, the rest should be man-
dated to go along.

This rule is already operational in some places—
urban renewal projects in Israel are a good example—but
needs to be accepted inmany other places for cities to be
able to accelerate their recycling processes in the future.

Zoning rules that have been promulgated to protect
property values, not in the interest of health or safety,
but in the interest of social or economic exclusion, should
also be upended to accelerate the recycling of cities to
meet new needs.

That said, the need to recycle cities is unlikely to be
distributed evenly across world regions. It will need to be
more pronounced in cities in more developed countries
where urban population growth in future decadeswill be
at a standstill.

Between 2015 and 2050, the urban population in
more developed countries will only grow by 120 million.
For every new urban resident in more developed coun-
tries, there will be 19 new urban residents in less devel-
oped ones.

Urbanization in the coming decades, understood as
a growing share of the population residing in cities, will
be largely an issue limited to less developed countries.

Cities in less developed countries will, on average,
more than triple their land area between 2015 and 2050,
while the land area in more developed countries is un-
likely to double.

Cities that are going to triple or quadruple their land
areas can plan for their orderly expansion by ensuring
that lands converted to urban use contain arterial infras-
tructure grids and that future public open spaces are
duly protected.

They can also adopt rules that ensure that all lands
converted from rural to urban use reserve a third to forty
percent of the land for streets, arterial roads, and public
open spaces.

They can also adopt rules that minimize the size of
city blocks while increasing four-way intersections, as
well as rules that remove setbacks and allow buildings
to reach their front property lines to facilitate the forma-
tion of streetscapes.

The key to improving future form of cities, especially
cities that will need to house large numbers of poor peo-
ple in less developed countries, is laying out streets in
small blocks now, before development takes place.

Comás, a squatter invasion on the outskirts of Lima
was laid out in the 1960s by engineering student volun-
teers before it was occupied. It is now one of the most
desirable residential neighborhoods in Lima (Figure 3).

The forms of the cities of the future, especially those
in less developed countries, can be determined, in large
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Figure 3. The streets in the Comás squatter community in Lima, Peru, are 10-meters-wide and take up 25% of the area.
A 160m2 house there now costs $180,000. Source: Google Earth.

part, by acquiring the rights-of-way for arterial road grids
now, by laying out streets now, and by acquiring lands for
public open spaces now.

That said, the forms of the cities of the future will
not be determined by grand designs but by a few pub-
lic actions and a simple public regulatory regime that
“set boundaries and provide support while relinquish-
ing control”.

Most of the designs that will determine the future
forms of cities will be provided by market agents of one
kind or another—be they households, firms, or civic ac-
tors—but these agents by themselves do not cities make.

There is an important role for all of us citizens, act-
ing as a public, to lay out the infrastructure of cities—its
public works—in advance, before any market agent can
design, build, and thrive.

Evidence from the Atlas of Urban Expansion—2016
Edition (Angel, Lamson-Hall, Madrid, Blei, & Parent,
2016) confirms we are still failing to make this happen:
areas built after 1990 aremore chaotic, less planned, and
have less land for public works than before.

This will not do. For the cities of the future to be
more productive, more inclusive, more sustainable, and
more resilient, they need their public works, and they
need them in place before real estate markets can thrive
and flourish.

The form of the cities of the future, to the extent
that we can envision it, will be determined, first and fore-
most, by public actions, pragmatic actions that can orga-
nize property rights, and that can finance and layout pub-
lic works.

Neither the actions of the free market, nor utopian
grand designs, can make that happen. Only a pragmatic
approach to city building can, one that recognizes and
harnesses the forces that propel cities into existence and
let them thrive.

References

Angel, S., & Blei, A. M. (2016). The productivity of Ameri-
can cities: How densification, relocation, and greater
mobility sustain the productive advantage of larger
U.S. metropolitan labor markets. Cities, 51, 36–51.

Angel, S., Lamson-Hall, P., Madrid, M., Blei, A. M., & Par-
ent, J. (2016). Atlas of urban expansion—2016 edi-
tion, volume 2: Blocks and roads. New York, Nairobi,
Cambridge, MA: New York University, UN-Habitat,
Lincoln Institute of Land Policy.

Heller, M. (2008). The gridlock economy: How too much
ownership wrecks markets, stops innovation, and
costs lives. New York: Basic Books.

About the Author

Shlomo (Solly) Angel is a Professor of City Planning and Director of the NYU Urban Expansion Program
at theMarron Institute of UrbanManagement and the Stern School of Business at New York University.
Angel holds an architecture degree and a doctorate in City and Regional Planning from the University
of California at Berkeley. He is the author and co-author of numerous books and articles including
A Pattern Language (1977), Housing Policy Matters (2000), Planet of Cities (2012) and Atlas of Urban
Expansion—2016 Edition (2016).

Urban Planning, 2017, Volume 2, Issue 1, Pages 1–5 5



Urban Planning (ISSN: 2183–7635)
2017, Volume 2, Issue 1, Pages 6–18

DOI: 10.17645/up.v2i1.759

Article

‘Resources to Needs’: A Paradigm for Addressing the Potentiality of the
Urban Volume

Michael Robert Doyle

Laboratory of Environmental and Urban Economics, École Polytechnique Féderale de Lausanne, 1015 Lausanne,
Switzerland; E-Mail: michael.doyle@epfl.ch

Submitted: 9 September 2016 | Accepted: 13 February 2017 | Published: 7 March 2017

Abstract
Underground resources are often addressed only out of necessity, leading to conflicts between uses and missing oppor-
tunities for productive synergies. The Deep City project is exploring a paradigm of ‘resources to needs’, which considers
resource potentials prior to specific urban projects or plans. Mapping is central to the project and has been explored in sev-
eral cities around the world. The ‘resources to needs’ paradigm, however, has received little theoretical or philosophical
attention. To think resources before needs challenges common urban normative models and the process-oriented think-
ing of mechanical and ecological paradigms popular today. Where current methods for mapping the underground tend to
enroll elements in a particular performance or resource use, Deep City seeks to facilitate an intermediate stage in which
resource potentials can coexist without any pre-existing interaction or relationship. To think about the urban volume this
way, this article works with the informational motor proposed by French philosopher Michel Serres. The logics of substi-
tution and circulation of the map and its contents helps to think an alternative form of mapping in which the map itself
becomes a reservoir of potentiality for thinking the urban volume less in terms of predefined functions and processes than
a mass to be collectively cultivated.

Keywords
city models; contingency; information theory; mapping; Michel Serres; potentiality; underground resources; urban under-
ground

Issue
This article is part of the issue “Urban Forms and Future Cities”, edited by Luca D’Acci (Erasmus University Rotterdam, The
Netherlands), Tigran Haas (KTH Royal Institute of Technology, Sweden) and Ronita Bardhan (Indian Institute of Technology
Bombay, India)

© 2017 by the author; licensee Cogitatio (Lisbon, Portugal). This article is licensed under a Creative Commons Attribu-
tion 4.0 International License (CC BY).

1. Introduction: The Deep City Project

Urban planning and theory has historically treated the
mass of the underground as a support or infrastructural
system for life on the surface. In practice, the develop-
ment of the subsurface has responded to the pressing
needs of the urbanization of the surface. This approach
of exploiting resources out of necessity has led to prob-
lems like ground subsidence from uncoordinated aquifer
management and building construction in the cities of
Paris and Mexico City (Blunier, 2009; Ortiz-Zamora &
Ortega-Guerrero, 2010). The uses of the underground
are often managed separately by departments and dis-

ciplines that rarely develop common strategies address-
ing the multiple uses, opportunities and risks of the un-
derground. The Deep City project at the École Polytech-
nique Fédérale de Lausanne in Switzerland was founded
by an interdisciplinary team in 2005 to explore an alter-
native approach to underground resources, which is sus-
tainable and resilient in its ability to address themultiple
uses—excavation for underground space, geomaterials
for building materials, groundwater for drinking or irriga-
tion and geothermal energy (Parriaux, Tacher, & Joliquin,
2004). The team has called the paradigm ‘resources to
needs’ (ressources aux besoins), which promotes a long-
term reflection on the potential of the resources and
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the interactions between them prior to orienting their
use around a specific need or project (Parriaux, Blunier,
Maire, Dekkil, & Tacher, 2010).

The core objective of the Deep City project has been
to develop amappingmethod that evaluates the suitabil-
ity of the geology of an urban area using expert opinion
and empirical evidence. Themethod has been tested and
refined on a variety of case studies from Geneva (Blunier,
2009) to Suzhou (H. Li, Li, Parriaux, & Thalmann, 2013),
San Antonio, Texas, Hong Kong, China, and Dakar, Sene-
gal (Doyle, 2016b). While the methodology has moved
forward, the Deep City project has given no additional at-
tention to the ‘resources to needs’ paradigm it promotes.
The theoretical framework drew initially on systems the-
ory (notably that of Le Moigne, 1977), which has aided
in developingmethods for evaluating individual resource
suitability, but requires a return to needs when combin-
ing the resources in a single map. The case studies of
San Antonio (Doyle et al., 2016) andDakar (Doyle, 2016b)
test an alternative combination strategy that addresses
the resources not as predefined interacting elements but
as mixtures of potential whose uses have yet to be ori-
ented towards any particular need. However, the theo-
retical and philosophical reflection underlying this strat-
egy has yet to be explored in depth.

This article explores the resources to needs paradigm
of the Deep City project, looking at the map as the key
object around which a conversation on the potential of
the urban volume can revolve. Mapping of the under-
ground resources tends to be limited by the normative
city models it consciously or unconsciously adopts and
the processes it considers invariant. The normative mod-
els of the city of faith, city as a machine, and the eco-
logical city (Shane, 2005) continue to condition the way
in which the underground is addressed by urban plan-
ning and mapping. The mechanisms upon which these
models operate can be understood as motors, particu-
larly the vectorial motor of mechanical transport and the
transformational motor born from thermodynamics. In-
creasingly popular theories today, notably actor-network
(Latour, 2005) and assemblage theory (De Landa, 2006),
adhere to these two motors. French philosopher Michel
Serres proposes a third motor, the informational mo-
tor, founded notably on the work of physicist and in-
formation theorist Léon Brillouin (Brillouin, 1962/2013;
Serres, 1977).

The article will begin by discussing the first two mo-
tors according to Serres and their roles in urban norma-
tive models before turning in the second section to the
informational motor and its alternative logic of substitu-
tion and circulation. Then, the urban volume will be de-
fined as an economy of communication, founded upon
avoidance and encounter between not just people, but
also the urban form and its underlying geology. Finally,

the articlewill return to the resources to needs paradigm,
examining how it seeks to address mass prior to its differ-
entiation asmatter. Themap is described not as a passive
representation of underground potential, but as a com-
pass with directionality without direction—potentiality
without prescription.

2. Motors and Models: Transport and Transformation
in Urban Models

Normative models address a single or limited number
of dynamics. Michel Serres addresses these dynamics as
drivers ormotors, of which there are three (Serres, 1977).
The first is vectorial; the second is transformational. The
vectorial motor is a machine, a transfer of forces. It trans-
ports. Its central concern is movement, a movement in
a reversible time. From home to work, to the grocery,
back home—eternal return. It is epistemic, viewed from
a single point. The second motor was born with the ther-
modynamics of Carnot—from a difference in tempera-
ture comes a change in state. It is an apparatus, a sys-
tem. It is no longer about the movement of single ele-
ments, but the flow of the mass. From difference comes
transformation. It is diastemic, an irreversible change be-
tween states.

Each motor needs a reservoir, which precedes the cy-
cle and the circulation. It is an invariance. In the 1970s,
biologist Jacques Monod concluded by looking at cellu-
lar reproduction that this invariance precedes necessity.
The work to avoid the dissolution of a system or organ-
ism originates in a chance event. As the event repeats,
the structure of the system evolves and stabilizes around
a new state, with no other ‘goal’ than the fight against
a lasting, irreversible (thermodynamic) death. The repe-
tition of the event (of the invariance) requires a trans-
fer or preservation of information that can be constantly
read back. Monod observed that the transfer of this in-
formation was never perfect (leading either to the evo-
lution or collapse of the system) and concluded, looking
at the work of French physicist Léon Brillouin, that such
a perfect transfer was physically and statistically impos-
sible. The fact that a system (or organism) maintains its
structure—that is, to transfer information with only min-
imal loss—is so highly improbable that in fact all beings
should be regarded as the result of high improbability—
as ‘strange objects’.1 For Monod, the ultimate reservoir
is chance (Monod, 1972).

The reservoir is the beginning of the chain, the arche.
This sense is captured in the architectural notion of archi-
tectonics. However, where for architectural theory the
origin (or arche) can be identified2, this is not the case
forMonod nor for Brillouin, for whom the source and ori-
gin of invariance is forever out of reach. Serres borrows
from the architectonic model of Roman architect Vitru-

1 See Monod, 1972, Chapter 1, entitled “On Strange Objects”.
2 Daniel Payot (1982), for instance, understands the arche in architectonics as an immediate source of authority [“le commencement et l’autorité sans
distance” (p. 58)], where Serres addresses, from his reading of Monod and Brillouin, as a cipher, whose original meaning has been lost in the mecha-
nisms of reproduction. These latter can be understood as the tekton in architectonics, which for the roman architect Vitruvius is the site of articulation
of the arche [“la scène où joue l’archè” (p. 65)].
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vius, the concepts of the ichnographia, skenographia,
and orthographia, in exploring the dynamics of the three
motors in relation to the work of Monod, Brillouin and
information theory (Bühlmann, 2016a). The reservoir is
the ichnography, void of project like footprints in the
sand whose origin has been partially erased by time
and tides.3 The ichnography is informational entropy—a
mass of information with no meaning or value. The mo-
tors that draw from the ichnography generate scenogra-
phies, particular viewpoints (episteme).4 The scenogra-
phy can be understood as a message intuited from the
noise—the path detailed by Brillouin from information to
negentropy (or information to which meaning has been
ascribed) and back.

A tension exists between ichnography and scenogra-
phy that is synonymous to the one between the foot-
prints left in the sand (the material trace or graphein)
and the attempts to tell their story in language (logos).5

The orthography can be understood as that which en-
codes traces of the ‘original’ noise (the entropy or ichnog-
raphy) but which does not adhere to any single scenog-
raphy (negentropy). For Monod, this orthography would
be the genetic code, which carries the traces of past in-
variances. For Brillouin, it is the informational fringe that
accompanies any message and precludes the possibility
of a single interpretation. Serres devotes his Foundations
series (Rome, Statues and Les origines de la géométrie)
to the orthography in the recurring figure of Hestia, as
that which stands in (as a statue, gnomon or victim) for
a multiplicity of scenographies, and where the two faces
of information, knowledge (negentropy) and ignorance
(entropy), mingle.6

Urban theories of city form tend to reflect a model
or scenography. Drawing on a history of normative mod-
els and theories, from Sebastiano Serlio to Kevin Lynch
and Spiro Kostof, urbanist David Grahame Shane iden-
tifies three recurring models: the city of faith, the city
as a machine and the ecological city (Shane, 2005). The
city of faith organizes its form around a ceremonial cen-
ter. Its geometry draws on the divine as source of mean-
ing and direction on earth (its arche). Its motor mediates
and transports the values or norms of a society. The di-
vine constitutes a reservoir from which a cosmological
scenography is drawn by a unidirectional motor. Even if
the city of faith is still very present in evolving notions of
the divine,7 the city as a machine remains the dominant
normative model of our era. Where the city of faith is
centered on stability, the city as a machine is a system of

flows to be rationalized and programmed. Functions are
separated following a logic of optimization and linked by
communication networks separating different forms of
transport. The reservoirs of the vectorial motor are mul-
tiplied and linked by movement networks. Activities are
distributed in accordance with particular reservoirs, not
only in terms of distance for movement but also within
an overall balance between points of production, extrac-
tion and exchange.8

The ecological model addresses the city as an or-
ganism, where urban actors “struggle to maintain a
delicate, ‘organic’ balance” (Shane, 2005). Borrowing
from cybernetics and 19th century thermodynamics, the
city is viewed as an organism whose metabolism drives
towards “balanced flows of energy and materials be-
tween the human and natural subsystems of the mate-
rial realm” (Moffatt & Kohler, 2008, p. 249). Its reser-
voir’s driving force (puissance motrice) is the natural
world, perceived as a benevolent force balancing destruc-
tive and conservative forces (Cuddington, 2001). This bal-
ancing force has often been perceived as synonymous
with mathematical equilibrium, which addresses a sys-
tem’s puissance motrice as equations of inputs and out-
puts and resembles the flow and movement-oriented
approach of the city as machine. Challenging this ap-
proach, ‘the new ecology’ underlines the importance of
non-equilibrium in the balance of nature (Pickett, Cade-
nasso, & Grove, 2004). Rather than operate purely upon
flows of certain quantities of matter, this approach fo-
cuses on the processes and performances of natural and
human elements in an ecosystem. Everything, however,
has a role and plays a part. Relationships that are consid-
ered unnecessary are excluded from the system.

3. The Urban Underground in Normative Models and
Current Mapping Methods

The underground appears differently in each of these
models. The city of faith sees the underground as a place
of death or rebirth and purification. It is for the most
part excluded from the city (which is oriented towards
the heavens) or limited to ritual acts. As the main reser-
voir (the ultimate arche) is the ceremonial center, tied
to otherworldliness, the underground is addressed ac-
cording to local myth and practice (Shane, 2005). With
increasing industrialization, the earth’s subsurface was
subjected to a mechanical logic of reservoirs from which
resources were extracted for transport and transforma-

3 The word ichnography (ichnographia) is composed of the Greek for footprint (ichnos) and trace (graphein), see (Serres, 1982).
4 Scenographia: from the Greek skene for the stage, later taken up by Vitruvius to mean a viewpoint of a building.
5 In his reading of the roman poet Lucretius’s De Rerum Natura (On the Nature of Things), Serres argues that from the point of view of an atomist physics
the ichnography is the chaos cloud with no direction (in French, sens) or meaning (also sens in French, an important double meaning for Serres). This
is how scenography can be linked back to the material world and not limited to a logos of human origin.

6 See, for instance, Rome (1983/2015, Chapter 2, The City of Alba), Statues (1987/2015, Chapter 11, The Statue of Hestia) and Les origines de la géométrie
(1993, p. 138, Hestia et l’épistémè).

7 Shane (2005) associates thework of economists Von Thünen (ca. 1826),Weber (ca. 1929) and Alonso (ca. 1964) with the continuation by other symbolic
means of this dominant center as a reservoir of wealth through economic exchange of goods produced and sourced from the hinterland. The ‘central
business district’ is a recognizable symbol of the modern relationship to this ‘ceremonial’ center. For more information on Von Thünen, Weber and
Alonso, see also Portugali (2011).

8 Shane situates the Central Place Theory of economists Walter Christaller and Albert Lösch within the city as machine normative model.
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tion.9 This logic recalls the spatial relationships explored
by early location theory (e.g. Von Thünen and Alonso) of
extraction, transformation and distribution to the local
market.10 The earliest and most well-known reflection
on the underground in an urban context is the Rue future
of the Parisian engineer Eugène Hénard (Figure 1), which
is one of the best examples of both the city as machine
normative model and the tendency at the turn of the
20th century to see the city as a unified system (Shane,
2005; Williams, 1990/2008).

With extension of urbanization to the planetary scale
(Brenner & Schmid, 2015), the underground is but one
layer of all ‘altitudes of urbanization’ (Bélanger, 2016).
The emphasis by the ecological model on process and
performance means that the underground is included
where its role is evident—where it has already become
meaningful or organized information (negentropy) and
is perceived as necessary. It is sometimes labelled in
this context as an ecosystemic or infrastructural ‘service’
(Bobylev, 2009; Bobylev & Sterling, 2016). Alternatively,

Figure 1. Eugène Hénard’s Rue Future (future street) integrating the underground into amechanical rationalization of flows
of materials and people (Hénard, 1903/1982, p. 351).

9 The scientific exploration of the earth’s crust did not immediately eclipse the mythical dimension of the underground. With the birth of geological
investigations in the 19th century, the earth’s crust was equated with a deep time, or an archive of the earth’s history. Many people thought geology
would turn up the remains of the original sinners having died in the Biblical flood. The bodies that were found, however, did more to support Darwin’s
theory of evolution. The bodies of extinct species of animals inspired many of the fantastical adventure stories we recognize in the works of Jules Verne
(Williams, 1990/2008).

10 For illustrations and mathematical descriptions, see Portugali (2011).
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it is an antagonistic (or ‘sacred’) force to be avoided and
left alone—a source of uncertainty (entropic informa-
tion) in the construction and planning process. Projects
incorporating the underground tend to be oriented to-
wards a single or limited set of pre-defined processes.
By placing teleology and necessity at the fore (contra
Monod), the ecological model adopts an essentialist ap-
proach to the role of function in nature. In this light,
Bélanger’s illustration of the altitudes of urbanization
(Figure 2) could be misconstrued as a detailed account
of all possibilities for the urban volume. It is, in fact, only
one scenography of the ichnography.

Recent mapping techniques adopt different strate-
gies for providing meaningful information on the under-
ground. Of relevance is the way these strategies identify
evaluation criteria and combine them proportionally in
the map. The Helsinki and Hong Kong masterplans are
both mandated and funded by public entities (Vähäaho,
2009; Wallace, Roberts, & Lau, 2014). Underground po-
tential is understood as suitability for built space and
is based principally on the geological conditions of the
city. In both examples, the relationship between the cri-
teria, leading to the identification of zones of high po-
tential (which are further classified in Hong Kong’s mas-
terplan), are decided upon by the practitioners (geolo-
gists or geotechnical engineers) mandated by public en-
tities. The difficulty of rigorously combining multiple cri-
teria is addressed in the methods adopted in the Chi-
nese case studies of Changzhou, Qingdao and Suzhou
(H. Li et al., 2013; Peng, Wang, & Peng, 2014; Zhao, Peng,
Wang, Zhang, & Jiang, 2016) using the Analytic Hierar-
chy Process (AHP) (Saaty, 1980). The AHP’s use of pair-
wise comparisons situates the evaluation criteria on the
continuous scale, as opposed to themethods adopted by
Helsinki and Hong Kong where expert knowledge places
criteria on an ordinal scale.11

For these recent projects, the maps provide valuable
information on the territory-wide geological potential for
buildable space. Communicating the suitability for con-
struction is themainmessage and other information (not
included in the evaluation of potential) is removed for
legibility, notably the current distribution of urban form
or of activities. Other resources (geomaterials, ground-
water or geothermal energy) are absent or are included
as limiting factors for the space potential. Even Deep
City, in its evaluation of underground potential in Suzhou,
orients the calculation of potential towards a single re-
source (space), incorporating groundwater and geomate-
rials as limiting factors on space potential (see especially
X. Li et al., 2016). Although the information presented by
thesemaps is undoubtedly valuable for the planning pro-
cess, it remains oriented towards a pressing need for un-
derground space. In this context, themap remainsmono-
functional—viewed from a single point (scenographic)
and single need. The challenge for the resources to needs
paradigm promoted by Deep City is the map’s ability to

provide information that could have meaning, but has
not yet been given any value. To explore this further, and
to argue for the map as an orthography, the next section
will look at Serres’s third—informational—motor.

Figure 2. ‘Altitudes of Urbanization’ captures the many
uses observed today in the urban volume, but it would be
a mistake to presume that this is an exhaustive account
of what the volume could be (Bélanger, 2016, p. 6).

11 Lu, Wu, Zhuang, & Rabczuk (2016) demonstrate in a recent paper how the evaluation of geological suitability using the AHP can be further specified
by applying membership functions borrowed from fuzzy set theory to the continuous-scale data.
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4. The Informational Motor: Substitution and
Circulation

Serres’s informational motor addresses the dynamics
of information-processing established by Brillouin, from
noise (entropy) to message (negentropy) and back to
noise. If the first generation of motors transports and
the second transforms, the third codes (Serres, 1977). It
combines the flow of messages with the place-holding,
substitutive, roles of markers. Where systems thinking
and cybernetics establish fixed roles and relationships
between predefined elements, Serres seeks instead a
systematization of that which has no (or no recognized)
place in the system.12 He is attempting to account for
the noise that accompanies every message, to not sac-
rifice the residual entropy for the sake of a single form
of negentropy. Serres views the act of harnessing resid-
ual entropy as similar to the role of the parasite, which
in French is also the word used for noise on a channel.
The parasite is responsible for the bifurcations of mass
and meaning (in French, a change in meaning, sens, is
also a change in direction, sens) and the contingent intro-
duction of a new meaning to information (producing ne-
gentropy in the system) (Serres, 1980/1982). PerMonod,
this new information as negentropy has the potential to
lead to system collapse (‘death’) or evolution (‘rebirth’).

The probable state of a system is therefore not equi-
librium, as it would have been for 19th century physi-
cal and statistical thermodynamics (the transformational
motor), but rather its dissolution and thermodynamic
death (Brillouin, 1962/2013). This is the view of equilib-
rium that is found in non-equilibrium versions of ecology
where systems are open (Pickett et al., 2004). For this
latter, the open system imports energy or information
that it needs and ejects as waste that which it cannot
use. The system is evolving to avoid death rather than
simply returning to a stable state, in accordance with the
second law of thermodynamics. As Brillouin argues, how-
ever, this work comes with a cost. The first and second
motors try to balance the ledgers, thinking that infor-
mation can be acquired for free—that it only has value
and no cost. The acquisition of knowledge (e.g. measure-
ment) converts entropy into negentropy, but that conver-
sion process releases entropy, or noise.13 In exchange for
knowledge comes ignorance.14

The informational motor accounts for this ignorance
by addressing entities in the world (from the living to
the nonliving, the natural to the artificial) as black boxes.
Black boxes have no identifiable origin, meaning that
their arche remains out of reach. Like fading footprints

in the sand, only the material trace, the ichnography
is left. Rather than attempt to propose a single, me-
chanical or thermodynamic model (as the vectorial and
transformational motors), the informational motor rec-
ognizes that there is no model better than the ‘thing
itself’. The attempt to make sense of the ichnography
produces multiple models (points of view or scenogra-
phies) and the informational motor attempts to account
for the multiplicity of these by embracing the entropic,
the as-yet-meaningless or senseless information (Serres,
1977/2000). Scholarly investigation tries to make sense
of the city as a black box. From meaningless informa-
tion (undifferentiated masses), the crowd, community is
formed, insiders differentiated from outsiders. Mass is
articulated into buildings, streets, squares. Sometimes
these acts of articulation and differentiation occur by
chance and seem to share no common origin.15 Other
times, particularly when a single point of view (scenogra-
phy) is adopted, they are subjected to normativemodels,
imposing an observed or ideal order. Articulation comes
with a price—every act of deviation, bifurcation or dif-
ferentiation of the mass is paid for in the entropy gen-
erated by determination. Determination generates inde-
terminacy (as entropy or the loss of information).

5. Informational Motors of the Urban: Economies of
Communication

The city, as a black box, is constituted by many hidden
agencies. The inadequacy of normative models is their
tendency to adjudicate for a limited number of agen-
cies. In response to the weakness and relative inflexi-
bility of the normative models of the city of faith, the
city as machine and the ecological city, urban theory
departed from holistic models and sought to identify
the basic elements comprising the city. Referring to the
work of Lynch (1960), Rowe and Koetter (1978) and Paola
Viganò (1999), Shane (2005) identifies three main ele-
ments that have pervaded elementary thinking: the en-
clave, the armature and the heterotopia. These elements
can be understood as the main agencies of the city as
an oikonomia working on the mass of the urban vol-
ume. The logics of their combination establish a lawful-
ness (nomos). The enclave is an element of centralization
and concentration, like squares, places, bounded spaces.
Its perimeter is often controlled by rules, guardians or
walls. The armature is a sorting device, linking the en-
claves and organizing the relationships between them.
The classic examples are streets, arcades, interior cor-
ridors and skyscrapers (vertical armatures). The hetero-

12 “Le problème posé ne serait pas un problème logique, celui de la construction d’un système, mais d’un problème plus général: celui du systéma-
tisme d’un grand nombre de systèmes possibles. Peut-on passer de ces nouvelles scénographies à l’ichnographie?” [The problem is not a logical one
of the construction of a system, but a more general problem of the systematism of a large number of possible systems. Can we move from these new
scenographies to the ichnography?, author’s translation] (Serres, 1990, p. 16).

13 Even if that cost is a quantum of light, as he argues when working through the ability of Maxwell’s demon to “freely” move electrons from one heated
chamber to another, in contradiction to the second law of thermodynamics which postulates that systemsmove towards entropy or molecular disorder
(Brillouin, 1962/2013).

14 Literally, it is a “lack of information about the system” and a “disorder in the hidden degrees of freedom” (Brillouin, 1962/2013, Chapter 12).
15 In Rome, Serres (1983/2015) is fascinated by Roman historian Titus Livius’s account of the history of Rome and his tendency to recount not one, but
many foundational moments. Rome, less so than Athens or Jerusalem, is a city born of contingency and multiple, often hidden or mythical, origins.

Urban Planning, 2017, Volume 2, Issue 1, Pages 6–18 11



topia, borrowed from Michel Foucault, is “a place that
mixes the stasis of the enclave with the flow of an arma-
ture, and in which the balance between these two sys-
tems is constantly changing” (Shane, 2005, Chapter 3).
Heterotopias include Foucault’s best known examples
of the prison and the hospital, but also shopping malls,
amusement parks and cruise ships. They challenge the
dominant enclave-armature order.

With the armature, enclave and heterotopia, Shane
tries to move beyond the limits of morphology and
typology—the tendency to produce “detailed classifica-
tions of buildings and open spaces” (Moudon, 1994,
p. 289). Such libraries and taxonomies of solids and voids
offers “a speedy response and a standardized product”,
but they suffer from “inflexibility, lack of control by the
user, [and] the elimination of variety and choice” (Shane,
2011, p. 128). They tend to fix the identity of the el-
ements of a city, no matter how exhaustive and long
the list.16 There is a tendency to identify and repro-
duce types as necessary (rather than contingent) sta-
bilities. This results in a conflict between those typo-
morphological elements that are allowed or elevated
to artistic prominence and those that are considered
non-discursive (Hillier & Hanson, 1984) or developed
from a spontaneous consciousness (Cannigia & Maffei,
1987/2001). Adopting fixed types or forms as a language
(logos) by which to ‘read’ the black box (e.g. the city),
risks excluding contingently emergent forms that are
characteristic less of the negentropic than the entropic.
Shane hints at a return to the entropic information that
Serres speaks of, arguing that “types emerge from a flow
of energy and pressure, engineered by particular urban
actors as specific times to deal with particular situations”
(Shane, 2011, p. 133). He is aware of the contingency
of the typical and morphic. But the motor he constructs
with the three elements is a cybernetic (systemic) one—
certain places are armatures, some enclaves and oth-
ers heterotopias and they behave as such. It is a logic
of combinatorics, of mechanical movements and ‘pres-
sures’ that condition situations. It lacks the informational
motor’s operation of substitution.

Within an informational motor of the urban, the en-
clave, armature and the heterotopia are like complex-
ions, with the first two, markers and messages, as stocks
of negentropy. The heterotopia addresses entropy, that
which could threaten the stability of the system. It can
be as much about correction (e.g. prisons) as it can
be about emancipation (e.g. amusement parks). But as
complexions, these ‘elements’ would be “discrete con-
figurations of the quantized physical system.” (Brillouin,

1962/2013).17 The enclave expresses ‘centrality’, the ar-
mature ‘linearity’ and the heterotopia a heterotopiality.
In Platonic philosophy, these complexions concern the
status of universals, which may be abstract or concrete.
An abstract universal is one that is never instantiated
in reality or that remains external to a given selection
of entities (a set of houses is more or less similar to
the ideal House as an archetype) (Ellerman, 2014). Nor-
mative city models deal regularly in these ideals, read-
ing cities asmachines or ecosystems. Typomorphological
work extracts formal or typological stabilities from exist-
ing urban forms. Shane’s argument highlights the prob-
lem of the status of these stabilities once they are ap-
plied elsewhere (Shane, 2011). Concrete universals, on
the contrary, depend entirely on the context in which
they appear and are internal to the given selection of en-
tities (a set of houses establishes the concrete universal
of ‘House-ness’) (Ellerman, 2014).

Investigating the concrete universals of the city chal-
lengesmethods of scientific inquiry to dive into the shad-
ows of the black box. Because its origin (arche) is hid-
den (or ciphered), the attempt to decipher its laws or
language never eliminates the black box, but shifts it
or multiplies it. It is radically contingent (as ichnogra-
phy or trace). No single epistemology (no single scenog-
raphy or point of view) can address it in its entirety. It
is an economy whose laws (nomos) may be universal,
but whose governing order and relationship to a reser-
voir (oikos) are distributed among the black boxes nested
within each other.18 The city as a black box encodes
laws according to which the informational or entropic
mass is differentiated—separated or combined. Differen-
tiations of mass, whether populations of people or the
laying or carving of stone, always articulate a combina-
tion of encounter (combination) and avoidance (separa-
tion) (Koch, 2016). Deciphering the nomos of the black
boxes of the city considers the repetitive acts of differen-
tiation as part of a (partially chance-, partially necessity-
based) form of shared or common economy—an econ-
omy of communication.

The informational motor of the urban, like the other
two motors, can be harnessed. The deciphering of the
economy of communication seeks to identify the con-
crete universals of avoidance and encounter. The mass
of the urban form encodes these universals in the mate-
riality of the city. Spatial practices operate on this mass
and contingently recode and decipher the ichnography.
In the act of deciphering, given the fact that this congeal-
ing of mass has no single logic, lies the potential for mul-
tiple meanings, recoding, and algebraic substitutions.19

16 Christopher Alexander’s Pattern Language (1977) identifies 253 patterns.
17 Brillouin conceived of entropy as the integral of these complexions. It is therefore potentiality, the “entropy of the system” which is an “extremely
large, but finite” number (Bühlmann, 2016b).

18 The Greek, oikonomia, from which the word ‘economy’ stems, refers to “the worldly manifestation of a given order” (Düppe, 2011, Chapter 4). The
points of reference for this worldly manifestation were the seasons (oikoi), and ultimately the movements of the sun, around which the laws (nomos)
were ordered (Düppe, 2011).

19 This is one of the limits of seeing spatial configuration, or the differentiation of mass in human settlements as governed by a social logic. The economy
of movement as Hillier defines it in Space is the Machine (1996/2007) addresses this differentiation of mass as a reservoir for a motor of transport
governed by a single scenography and logos (socio-logy). In an economy of communication, the economy as a worldly order is prior to any logos that
presumes to speak its language.

Urban Planning, 2017, Volume 2, Issue 1, Pages 6–18 12



Speaking of urban infrastructure, Keller Easterling refers
to the ichnography as ‘disposition.’ It is what is “hidden
in the folds of infrastructure space” and is a “latent po-
tential or tendency that is present even in the absence
of event” (Easterling, 2014, Chapter 2). Disposition is
not a single potential, a single actualization, but rather
the bundle of all that could or could not be actualized.
Instead of being a limited number of possibilities, po-
tentiality is a spectrum, from which potentials can be
discretized and actualized. The significant difference be-
tween potential and potentiality lies in the dual potential
of being and non-being. Giorgio Agamben gives the ex-
ample of the shadow of non-being or impotential as that
which accompanies potential in potentiality (Agamben&
Heller-Roazen, 1999). In the informational motor, this is
similar to the dual of entropy and negentropy, where the
latter is always accompanied by the former. If encounter
is a potential, avoidance is also a potential and their “sat-
urated relation” (Koch, 2016, p. 76) would constitute the
potentiality of the economy of communication.

6. Mapping of Potentiality: Returning to the Mixture
and Delaying Necessity

The ‘resources to needs’ paradigm proposed by Deep
City seeks to delay the role of necessity in the planning

process by divorcing potential from needs, by avoiding
concrete universals and by addressing expert knowledge
as ciphered. This divorce is accomplished, in economic
terms, by removing demand from the equation and look-
ing at the urban volume purely as supply. It is a return
to the mass or—in Brillouin’s terms—of information that
has yet to be given value. The geothermal potential is
best described in this way as dependent upon the con-
ductive capacity or thermal gradient of the geology—
not in terms of the value it may have for the local mar-
ket or in relation to existing sources of energy. Further-
more, the interactions between the resources, which are
multiple and synergetic or conflictual, are not given or
determined. Where other techniques to calculate (and
map) underground potential limit other resources (e.g.
groundwater) to its interactionwith underground spaces,
Deep City calculates each separately and then evalu-
ates the degree of similarity of each part of the city to
combinations of potentials (Doyle, 2016a; Doyle et al.,
2016). The areas of higher combined potentials are areas
of interest because they constitute a larger quantity of
entropy or uncertainty by containing several potentials
whose overlap, or potentiality, increases the number of
possible future states for the site (Figure 3).

The urban form (or human articulation of the urban
volume) is addressed in the same way. As opposed to

Figure 3. Degree of similarity to different combinations of resource potentials in the city of Dakar (Sp = space; GM = geo-
materials; GW = groundwater; GT = geothermal) (Doyle, 2016b, pp. 198–199).
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othermappingmethods, the urban form is not indicative
of a passive demand, but an entropic supply. Its potential
is the cumulative opportunities for encounter or avoid-
ance around a chosen unit (building, parcel, street seg-
ment, etc.). Potential in this way is similar to what Lars
Marcus calls ‘spatial capital’ in that it creates “potentials
for variations of urbanity” (Marcus, 2010, p. 32), a reser-
voir or black box of potential. The potential of the urban
form is not read as a coherent language, but deciphered
as improbable and contingent—as concrete universals.
Despite attempts to prove that one or few distances for
centrality best account for spatial agency (Hillier, Turner,
Yang, & Park, 2010), centrality is distributed and perva-
sive (Hillier, 2009). Advocating for one metric is equiva-
lent to making normative claims about the economy of
avoidance and encounter (Dovey, 2010). In reality, multi-
plemetrics are needed to capture the diversity of ways in
which space is navigated and spatial relationships are ar-
ticulated. The Deep City project has recently addressed
the potential of the urban form using principal compo-
nent analysis, which identifies invariances in the perva-
sive centrality of urban form, without resorting to de-
scriptions of spatial configuration from other contexts
(Figure 4) (Doyle, 2016b).

Like the previously-mentioned mapping methods
tested in China, the Deep City project adopts the An-

alytic Hierarchy Process to quantify expert knowledge
and to situate evaluation criteria on a continuous, rather
than ordinal scale. Simply put, the AHP helps to establish
a relationship between elements being evaluated per a
set of criteria, chosen in response to a predefined goal
(Saaty, 1980; Saaty & Vargas, 2012). Each element is com-
pared per one criterion, producing amatrix of values that
can be normalized and solved to produce an eigenvec-
tor. Deep City produces matrices for each resource sep-
arately through the comparison, first, of families of geo-
types, and then other criteria that contribute to the po-
tential of each resource. However, to delay the role of
necessity in contexts in which the value of the under-
ground is not yet given, the overall goal and criteria se-
lected are kept relatively abstract.20 The AHP provides
a means to address expert knowledge as a black box,
as an orthography, to be deciphered. Although the ex-
pert (geologist or geotechnical engineer) may be able
to place the geological families or criteria on an ordinal
scale, the AHP distances the expert from his or own pre-
conceptions (scenography) and reveals the underlying or-
der of evaluation through pairwise comparisons and ma-
trix algebra.21

By treating the information on the urban volume in
this way, the resulting maps are no longer passive repre-
sentations of disciplinary knowledge (scenography), but
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Figure 4. The use of the principal component analysis on centrality analyses conducted atmultiple scales identify pervasive
centers. The color coding represents (in red) the areas that are the most pervasive to the areas that are least pervasive (in
blue) (Doyle, 2016b, p. 190).

20 Indeed, when a project is well-defined, a geotechnical engineer would be able to evaluate the bearing capacity of the ground in function of the struc-
ture proposed. However, when evaluating potential as a strategic level (on a territorial scale of mapping), many contextual factors are absent and only
a general appreciation of potential can be made. This appreciation does not replace, but only precedes, further investigation once a project has been
defined.

21 Rigor is by no means ensured purely by quantification, but by the various controls for inconsistency and sensitivity analysis that can evaluate the
responses of the experts and identify areas of dissensus (Saaty, 1990; Saaty & Vargas, 2013).
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an orthography generated by an informational motor.
In contrast, mapping using GIS has historically operated
within the vectorial motor in accordance with first cyber-
netics, which “equates it with an exchange and transport
of goods” (Poore & Chrisman, 2006, p. 509), or the trans-
formational motor in accordance with second cybernet-
ics, in which information is transformed through inter-
pretation by the receiver. In both cases, the “real world
becomes the source, the map becomes the signal, and
the map users are receivers of the message” (Poore &
Chrisman, 2006, p. 513). The map is but a medium, it is
not in itself productive of new information. The capac-
ity of mapping to be an information-producing (entropic)
agency, independently from quantitative geography’s in-
fluence from cybernetics, was explored and theorized
by the map overlay tradition initiated principally by Ian
McHarg (Kuitert, 2013; McHarg, 1969) and further the-
orized in the work of James Corner, for whom mapping
stages “the conditions for the emergence of new reali-
ties” (2002, p. 216). These conditions are generative of
entropy, of an ichnography to be addressed orthograph-
ically, rather than scenographically.

This emergence of new realities is, in the informa-
tional motor, the role of the parasite or of negentropy
in Brillouin’s sense of ‘free information’. In Rome, Serres
refers to free information as a ‘white arm’, which “has
an origin [but] has an undetermined end” (1983/2015,
Chapter 3). It is information transmitted with no defi-
nite receiver. It is ‘white’ because it has not yet been
interpreted or transformed into a message. It has the
possibility to reconfigure relationships as they currently
are. Explicitly referring to Serres, Hetherington and Lee
(2000) call these white elements ‘blank figures’. These
figures refuse “to adopt a singular position in [the] semi-
otic order” (2000, p. 177). Relational ontologies that
cannot account for “the kind of otherness that is ‘out-
side’ relations” (2000, p. 173) are unable to address free
information—the negentropic information that the first
and second motors exclude as undesirable noise. This
problem is faced by both actor-network (ANT) and as-
semblage theories. ANT, in its reliance on ‘following the
actors’ (Latour, 2005) requires the white arm to have
not just an origin but also a destination or end. Being in
relation is what permits the actor-network to emerge.
The immanence of these relations facilitates the iden-
tification of assemblages or “wholes whose proper-
ties emerge from the interactions between parts” (De
Landa, 2006, Introduction). For parts to interact, they
have to be part of an explicit process. That which is
outside the process, the interaction or the relation
is excluded.

In a paradigm of resources to needs, mapping seeks
to constitute a reservoir where entropy and negentropy
can mingle. Free information, without value or meaning,
can emerge from the combination of potentials, where
each potential captures a form of meaningful informa-
tion. The potential gleaned from the urban form cap-
tures the negentropic information contained within it.

Accessibility is currently actualized as such and is mea-
surable, quantifiable. Potentiality, as opposed to poten-
tial, deals with the virtual, because it is entropy or noise
out of which free information can be drawn. It is not yet
actualized—the white arm has yet no receiver. It is not
yet part of any particular process (which is why it cannot
be ‘assembled’). Rather, it is ‘pre-specific’ (Bühlmann,
2013, p. 147). Mapping the potential of the urban vol-
ume locates geographically the multiplicity of this poten-
tial in a single location, but it remains indifferent where
potentiality is of interest. It is a reservoir of potential—
a ‘space of potentiality’ (Wolf & Mahaffey, 2016)—from
which potentiality can be drawn as unheard melodies or
harmonies in the noise of possibility.

7. Conclusion: Co-producing Differentiations of the
Urban Mass

The paradigmof ‘resources to needs’ has been promoted
by the Deep City project at the EPFL in Switzerland since
2005. As opposed to a method of mapping underground
potential, which has evolved extensively through a va-
riety of case studies around the world, the theoretical
framework of the research program has engaged little
with urban theory and philosophy. This article began by
examining the resources to needs paradigm as a claim
for constituting underground potential prior to neces-
sity, referring to the work of biologist Jacques Monod
and physicist Léon Brillouin. Looking at the underground
as it has been addressed in city models and within the
vectorial, transformational and informational motors of
Michel Serres revealed that the underground is excluded
because it is considered outside of given or necessary re-
lationships. The first twomotors tend to characterize the
way in which the mechanical and ecological normative
models are founded upon functionalist concerns with
processes, relations and fixed identities of elements. The
informational motor, on the contrary, in its logic of sub-
stitution and mixture of elements without fixed identi-
ties or relations is better suited to constitute a reservoir
of potentiality that is an intermediate point between re-
sources and the needs of an urban agglomeration.

The operationalization ofmappingwithin a paradigm
of resources to needs is being worked out in more de-
tail elsewhere (Doyle, 2016b), but some directions can
be sketched out here. The map of underground poten-
tial as an orthography is not a message from geologists
or engineers to be received passively by urban planners.
Rather, it seeks to establish a closer collaboration across
disciplinary boundaries and circulates in order to desta-
bilize and stabilize a planning collective. This collective
is founded upon the urban volume and concerns geolo-
gists, engineers, architects and urban planners, and so
on—as a community of the urban volume. It is a commu-
nity that calls for co-production, as Wolf and Mahaffey
(2016) describe in a recent article, and not simply par-
ticipation (which implies taking on pre-defined or fixed
roles). As such, potential as it is mapped in abstraction
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and prior to needs is an economy of communication that,
downstream, undergoes the differentiating and articu-
lation process of society and politics. Questions can be
asked: What do we do with this potential? Preserve it
for the future? Harness it now? The mapping, as it is
proposed here, can only aid in working through these
questions—it does not provide the answer.

In developing the resources to needs paradigm, the
Deep City project pointed out the limits of the status
quo—identifying needs (projects, plans, problems) and
exploiting resources to execute or solve them. While
this article recognizes recent advances in mapping un-
derground potential (even on the Deep City project) as
increasingly embracing a wider conception of the urban
volume as comprised ofmultiple resources in interaction,
it nevertheless offers several words of caution. The in-
creasing availability of detailed data on the underground
may give a false sense of certainty about ground con-
ditions. Much aggregate information, from maps to 3D
models is based on interpolation algorithms. Such accu-
racy, as Brillouin demonstrates, must be paid for in un-
certainty, in that which chosen measures exclude or ob-
scure. The mapping methods described here combine
multiple sources of data either using expert opinion or
a multi-criteria method like the AHP, thereby enabling
the evaluation process to be specific about underground
space potential, but at the expense of other resources.
Experience has shown that neglecting potential interac-
tions with other resources can lead to undesirable con-
flicts and untapped synergies (Blunier, 2009; Parriaux
et al., 2010).

Finally, this article has focused on underground re-
sources and on urban form, because it was in this con-
text that the resources to needs paradigmwas proposed.
The larger philosophical questions posed however by the
work ofMichel Serres, JacquesMonod and Léon Brillouin
challenge urban planning and architecture to reflect on
the role of contingency and chance in a world dominated
by and oriented towards necessity.22 The fact that these
questions stem from observations made outside the so-
cial sciences (yet are highly relevant for them, as Ser-
res’s body of work can attest) only highlights the impor-
tance of accounting for thatwhich is outside language (lo-
gos)—in the ichnography, the entropic, themass and the
material. From the entropic, governed only by the law
of chance, the radically new and improbable emerges
(Monod, 1972; Serres, 1977/2000). As Monod claims,
the irrationality of the improbable can be captured by ra-
tional forms of reasoning (for instance, principal compo-
nent analysis in identifying concrete universals). Hetero-
topiality is a way the urban already tries to cope with the
desire and the threat of the irrational (Shane, 2005). Can
we preserve this noise? Make room for the improbable?
Can uncertainty be creatively harnessed by the planning
and design process? Or will we continue to condemn the
noise of the urban volume to silence?
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Abstract
The Sky View Factor (SVF) is a dimension-reduced representation of urban form and one of themajor variables in radiation
models that estimate outdoor thermal comfort. Commonways of retrieving SVFs in urban environments include capturing
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vegetation. To demonstrate the utility of our synthetic fisheye approach for heat stress applications, we automated a ra-
diation model to generate outdoor thermal comfort maps for Arizona State University’s Tempe campus for a hot summer
day using synthetic fisheye photos and on-site meteorological data. Model output was tested against mobile transect mea-
surements of the six-directional radiant flux density. Based on the thermal comfort maps, we implemented a pedestrian
routing algorithm that is optimized for distance and thermal comfort preferences. Our synthetic fisheye approach can help
planners assess urban design and tree planting strategies to maximize thermal comfort outcomes and can support heat
hazard mitigation in urban areas.

Keywords
climate-sensitive urban design; desert city; heat; MRT; outdoor thermal comfort; PET; sky view factor; thermal comfort
routing; urban form; walkability

Issue
This article is part of the issue “Urban Forms and Future Cities”, edited by Luca D’Acci (Erasmus University Rotterdam, The
Netherlands), Tigran Haas (KTH Royal Institute of Technology, Sweden) and Ronita Bardhan (Indian Institute of Technology
Bombay, India)

© 2017 by the authors; licensee Cogitatio (Lisbon, Portugal). This article is licensed under a Creative Commons Attribu-
tion 4.0 International License (CC BY).

1. Introduction

Heat is the leading cause of weather-related mortal-
ity in the U.S and poses a significant threat to pub-

lic health (National Oceanic and Atmospheric Adminis-
tration [NOAA], 2015). Exposure to extreme heat is ex-
pected to increase in the future, as rapid urbanization
continues and heat waves are projected to becomemore
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intense, more frequent, and longer lasting (Jones et al.,
2015). Past research has shown that daytime heat can
be reduced through microclimate-responsive urban de-
sign that acknowledges the cooling potential of urban
form and vegetation (Erell, Pearlmutter, & Williamson,
2012; Lenzholzer & Brown, 2016). Dense urban forms
can create local cool islands during the day and are par-
ticularly effective at mitigating heat in hot desert envi-
ronments where water is scarce (Middel, Häb, Brazel,
Martin, & Guhathakurta, 2014; Pearlmutter, Bitan, &
Berliner, 1999).

Heat is most commonly expressed as air temper-
ature, but temperature alone is not a comprehensive
indicator of outdoor thermal comfort or stress. Ther-
mal comfort is influenced by numerous environmental
factors, including temperature, radiation, humidity, and
wind speed; and personal factors, such as clothing and
activity level (Ng & Cheng, 2012; Nikolopoulou & Lyk-
oudis, 2006; Vanos, Warland, Gillespie, & Kenny, 2010).
In outdoor spaces, radiation is one of the most impor-
tant variables affecting thermal comfort; perceived ther-
mal comfort can vary several degrees in the shade and
sun (Mayer & Höppe, 1987; Middel, Selover, Hagen, &
Chhetri, 2016). Thermal conditions in urban areas vary
widely due to complex shading patterns from buildings
and trees that determine solar access at the pedestrian
level. Therefore, air temperature maps fail to accurately
represent the significant variation of thermal conditions
in built environments.

In urban climate research, the Sky View Factor (SVF)
has been widely used as approximation of the 3D urban
geometry to assess the urban heat island (UHI) and long-
wave radiative heat loss in cities at night (Brandsma &
Wolters, 2012; Gál, Lindberg, & Unger, 2009; Oke, 1981;
Unger, 2004). SVF is defined as the fraction of visible sky
on a hemisphere and ranges from zero to one, denoting
the ratio of the radiation received (emitted) by a planar
surface to the radiation emitted (received) by the entire
hemisphere (Johnson & Watson, 1984). SVF is relevant
to human thermal comfort, as it affects Mean Radiant
Temperature (MRT), a synthetic parameter that summa-
rizes the direct and reflected short and longwave radi-
ation fluxes a human body is exposed to. MRT is one
of the most important meteorological variables in the
assessment of thermal comfort and the basis for many
human thermal comfort indices (Johansson, Thorsson,
Emmanuel, & Krüger, 2014; Lee, Holst, & Mayer, 2013;
Thorsson, Lindberg, Eliasson, & Holmer, 2007).

Numerous models have been developed to calculate
SVF and MRT in urban settings at different spatial scales
and with varying data requirements. Matzarakis, Rutz
and Mayer (2007, 2010) developed RayMan to model
SVF and MRT from hemispherical photos and meteoro-
logical observations. The model has been shown to per-
form reasonably well in homogeneous urban environ-
ments (Lee & Mayer, 2016), yet it is limited to a single
point in space. The SkyHelios model (Matzarakis & Ma-
tuschek, 2011) simulates continuous SVFs for small ur-

ban areas, but requires a geometric obstacle file. More
recently, studies have presented continuous SVF calcu-
lations using 3D city models (Chen et al., 2012; Gál et
al., 2009; Unger, 2009; White, Hu, Langenheim, Ding, &
Burry, 2016), but these calculations usually do not in-
corporate vegetation. Tree canopy cover significantly re-
duces SVF at the pedestrian level and is an important
shade source that should be incorporated in view factor
analyses and outdoor thermal comfort assessments. The
SOLWEIG model has been successfully applied to calcu-
late SVF and MRT for urban areas using digital surface
models (DSMs) as representation of the urban morphol-
ogy (Chen, Yu, Yang, & Mayer, 2016; Lindberg & Grim-
mond, 2011; Lindberg, Holmer, & Thornsson, 2008). Al-
though trees have recently been added into SOLWEIG,
the use of DSMs does not allow to model complex urban
forms, such as building overhangs and shade structures.

We developed a methodology to calculate SVFs for
large urban areas at high spatial resolution using syn-
thetically generated fisheye images from Google Earth.
Our approach calculates SVFs for large urban areas incor-
porating the full 3D environment, including vegetation,
and is independent of available 3D building databases or
DSMs. As an example, we produced 5 m resolution SVF
maps for two neighborhoods in the Phoenix metropoli-
tan area overlaid over Google Earth terrain. To show the
utility of our approach for thermal comfort and walkabil-
ity assessments, we generated thermal comfort maps of
Arizona State University’s Tempe campus for a hot sum-
mer day in August 2016 using Google Earth hemispheri-
cal images and meteorological data from an on-site field
campaign.We thenutilized a routing algorithm for pedes-
trian navigation that is optimized for distance and individ-
ual outdoor thermal comfort preferences.

2. Methods

To assess intra-urban SVF variations in select neighbor-
hoods in the Phoenix metropolitan area, we retrieved
data from Google Earth on a 5 m resolution grid to gen-
erate synthetic 180° hemispherical views of the sky from
3D buildings, trees, and terrain. We removed the sky por-
tion of the fisheye photos and calculated the SVF for
each location on the grid through equiangular projection.
Subsequently, we calculatedMRT and a thermal comfort
index using the synthetic fisheyes as input for an auto-
mated radiation model to inform our case study.

2.1. Retrieving Data from Google Earth

Google Earth version 7 allows users to render a 3D mesh
of the ground that includes buildings, trees, shrubs, and
other obstacles. The 3D mesh is generated from oblique
imagery collected during Google overflight campaigns at
a 45° angle in each cardinal direction and down. The
aerial imagery is automatically converted into a 3D city
model using stereo-photogrammetry and serves as tex-
ture for the 3D mesh so that the scene can be rendered.
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As the current Google Earth Application Programming In-
terface (API) does not provide a function to export ren-
dered images, we used a NodeJS server to remotely con-
trol a browser that runs the Google Earth plugin and
takes screenshots of the browser window through the
operating system API. First, our algorithm requests map
tiles from the GoogleMaps service for an area of interest
defined by an array of map tile coordinates and a sam-
pling resolution, in our case 5 m, to determine sampling
locations. Buildings and water bodies are excluded from
the sampling. The algorithmgenerates a KeyholeMarkup
Language (KML) file with the coordinates of the locations
to steer the virtual camera in Google Earth. Then, the
camera takes a tour along the predefined route, and the
operating systemAPI takes a screenshot after the Google
Earth plugin finishes loading the 3D mesh at each cam-
era location. The camera view angle is set to 90° and the
height is set to 1.1 m above ground level. 1.1 m is the
recommended height for human thermal comfort appli-
cations, as it represents the center of gravity of the hu-
man body for standing subjects (ISO 7726, 1998). The al-
gorithm takes five screenshots at each location—one in
each cardinal direction and one upwards (Figure 1a).

2.2. Fisheye Projection

After data retrieval, we generate synthetic fisheye im-
ages using an angular fisheye projection of the surround-
ings on a 2D plane (Figure 1b). For the projection, we
treat the images as a cube map and perform ray casting
in WebGL. Specifically, we represent the fisheye image
as a unit square with center c = (0, 0) and calculate for
each point p = (u, v) with length r = ‖p‖ ≤ 0.5 the cor-
responding position on the unit hemisphere. Points with
r > 0.5 are not part of the fisheye and are therefore col-
oredwhite. For all other points, the position on the hemi-
sphere is given by

v =

⎛
⎜⎜⎜⎜⎜⎝
sin(θ)ur
sin(θ)vr
cos(θ)

⎞
⎟⎟⎟⎟⎟⎠

with latitude θ = rπ and normalized direction vector

(ur, vr) =

⎧⎪⎪⎨
⎪⎪⎩

p

r
if r > 0

(0, 0) otherwise

�

Subsequently, the vector v is used to sample the cube
map, yielding the final fisheye image. The hemispherical
view is then converted to black and white (white = sky;
black = obstacles) using a deterministic sky color gradi-
ent (Figure 1c).

2.3. Sky View Factor Calculation

Several methods are available to calculate the SVF based
on fisheye images: The SVF can be calculated using ana-
lytical methods that derive the horizon limitation from
geometric properties of the urban canyon (Johnson &

Watson, 1984); vector-based methods that calculate the
SVF from projected building envelopes on the sky using
a 3D building database (Chen et al., 2012; Gál et al. 2009;
Gál & Unger, 2014; Unger, 2009); raster-based methods
that use digital elevation models (DEMs) or DSMs to esti-
mate SVFs based on pixel heights or shadow casting (Gál
et al., 2009; Lindberg & Grimmond, 2011; Lindberg et al.,
2008; Ratti, Baker, & Steemers, 2005; Zakšek, Oštir, &
Kokalj, 2011), and photographic methods that use fish-
eye imagery of the upper hemisphere (Bradley, Thornes,
& Chapman, 2001; Chapman & Thornes, 2004; Grim-
mond, Potter, Zutter, & Souch, 2001; Holmer, Postgård,
& Eriksson, 2001). The hemispheric horizon limitation is
usually projected on a 2D plane to calculate the amount
of visible sky in the scene. The most widely used pro-
jection technique is the equiangular projection by Steyn
(1980), where the projected image is divided into concen-
tric annuli of equal width and then evaluated. We use
a modified version of the manual Steyn-method for dig-
itized fisheye photographs that was proposed by Chap-
man, Thornes and Bradley (2001). We partition the syn-
thetic fisheye picture into n annular rings (default n = 36)
and calculate the SVF by summing up the contribution of
each ring:

SVF = π
2n

n

􏾜
i=1
sin 􏿶

π(2i − 1)
2n 􏿹 􏿶

pi
ti
􏿹

where pi/ti is the ratio between the number of sky pixels
to the total number of pixels in ring i (Figure 1d).

2.4. Thermal Comfort Modeling

Physiologically Equivalent Temperature (PET) is a widely-
used thermal comfort index that is based on MRT, re-
ported in °C, and expresses how people experience
weather conditions, incorporating the radiative environ-
ment and personal characteristics, such as age, clothing,
andmetabolic rate (Höppe, 1999;Mayer&Höppe, 1987).
The 1DRayManmodel (Matzarakis et al., 2007, 2010) has
been extensively employed to estimate MRT, PET, and
other thermal comfort indices from fisheye photographs,
meteorological, and personal factors (Coutts,White, Tap-
per, Beringer, & Livesley, 2016; Herrmann & Matzarakis,
2012; Johansson & Emmanuel, 2006; Krüger, Minella, &
Rasia, 2011; Lin, 2009; Lin, Matzarakis, & Hwang, 2010;
Oliveira, Andrade, & Vaz, 2011; Thorsson, Lindqvist, &
Lindqvist, 2004), following equations outlined in the Ger-
man VDI engineering standards (Verein Deutscher Inge-
nieure, 1994). We automated the Windows GUI using a
script that simulates keystrokes to remotely execute the
RayMan tool and batch process thousands of georefer-
enced synthetic fisheyes for a given day and time. The
results are collected in a CSV file and can subsequently be
imported in ArcGIS using the fisheyes’ latitude-longitude
coordinates to generate high resolution MRT and PET
maps for further analysis.
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screenshots in 5 direc�ons hemispheric projec�on sky detec�on SVF calcula�on

Figure 1. Sky View Factor calculation pipeline. Starting with five images of 90° field of view (a), we apply an angular hemi-
spheric fisheye projection (b), detect sky regions (c), and calculate the Sky View Factor using 36 annular rings (d).

3. Sky View Factor Results

We evaluated the accuracy of our SVF approach in two
steps. First, we compared the synthetic hemispherical im-
ages created from Google Earth to fisheye photos gener-
ated from Google Street View panoramic images using
the SVF as accuracy metric. Second, we compared our
SVF results to outputs from other algorithms using the
same set of fisheye photos. After validation, we gener-
ated 5 m resolution SVF maps for two contrasting neigh-
borhoods in Phoenix.

3.1. Evaluation of Sky View Factors

To assess the accuracy of the Google Earth fisheye im-
ages compared to real world photos, we generated
18,367 fisheye images from Google Street View panora-
mas across the Phoenix metropolitan area (Figure 2) us-
ing the Google Street View API. The fisheye generation
process is similar to Google Earth, but requires a more
sophisticated sky detection algorithm due to varying sky
and cloud conditions. We used a modified Sobel filter al-
gorithm for edge detection and a procedure developed
by Laungrungthip, McKinnon, Churcher and Unsworth
(2008). We then generated Google Earth fisheye pho-
tos at the Google Street View locations, using a camera
height of 2.5 m to approximate the height of a Street
View car. A comparison of SVFs calculated from Google

Earth and Google Street View yielded an average differ-
ence in SVF of 0.022 with a standard deviation of 0.084.
The largest differences in SVF were caused by two rea-
sons. First, the Google Street View panoramas were ac-
quired more recently than the Google Earth 3D mesh for
Phoenix, which was generated several years ago. Thus,
some buildings exist in Street View, but not in Google
Earth, and vice versa. Second, Google Street View offers
panoramas of building interiors that cannot be rendered
in Google Earth. Filtering out 2,579 indoor panoramas
and extreme cases of time discrepancies yielded a 0.01
average difference in SVF with a 0.028 standard devia-
tion. This error is minimal and we conclude that the ren-
dered output of Google Earth yields adequate results.

We evaluated the accuracy of the SVF calculations
by computing the SVFs of 527 randomly selected Google
Earth fisheye images in the Phoenix metropolitan area
using our implementation of Chapman et al. (2001),
the RayMan Pro model v2.1 by Matzarakis et al. (2007,
2010), the SkyViewFactor-Calculator v1.1 by Holmer et
al. (2001), and the unweighted, naive approach of count-
ing pixels. Since the SkyViewFactor-Calculator uses the
well-established Steyn-method (Steyn, 1980), we chose
the Holmer et al. SVF implementation as reference. As
shown in Figure 3, our implementation of Chapman et al.
(2001) produces SVFs that are not significantly different
from thewell-established Steyn-method.We confirm the
findings of Hämmerle, Gál, Unger andMatzarakis (2011),

(1a) (1b) (2a) (2b)

SVF = 0.82 SVF = 0.82 SVF = 0.44 SVF = 0.38

Figure 2. Comparison of fisheyes and Sky View Factors generated from Google Street View images (1a, 2a) and Google
Earth 3D meshes (1b, 2b).

Urban Planning, 2017, Volume 2, Issue 1, Pages 19–30 22



Holmer (annulus)
Holmer (pixel-based)
Rayman 2.1
pixel count
our implementa�on

0.0
0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0.1 0.2 0.3 0.4 0.5

SVF Holmer (annulus)

SV
F 

of
 e

ac
h 

m
et

ho
d

0.6 0.7 0.8 0.9 1.0

Figure 3. Our Sky View Factor implementation compared to other algorithms.

showing that the RayMan model significantly underesti-
mates SVFs, especially in the midrange, when Lambert’s
law is not considered for the pixel weighting. Lastly, sim-
ply calculating the ratio between sky and non-sky pixels
yields inaccurate results, since this approach does not ac-
count for angular distortion.

3.2. High-Resolution Sky View Factor Maps in 3D

To illustrate the spatial variability of horizon limitations
in urban areas, we created SVF maps at 5 m resolu-
tion and 1.1 m height from synthetic Google Earth fish-
eye photos for two contrasting neighborhoods in the
Phoenix metropolitan area—a residential area in the
City of Phoenix (Ahwatukee, Lakewood community) and
Phoenix Downtown (Figure 4). The residential subdi-
vision is a neighborhood with detached single family
homes, approximately 2.4 km by 1.8 km, and can be
classified as an Open Lowrise Local Climate Zone (Stew-
art & Oke, 2012). The Downtown area is 2 km by 3 km
and classified Open to Compact Highrise. The SVF maps
were created in ArcGIS and exported as KML for display
in Google Earth, clamped to the ground, with 3D terrain
activated. While the core Downtown area exhibits low
SVFs (< 0.40) near office buildings, SVFs in the central
business district are generally high due to wide streets
(number of fisheyes: 168,266; mean SVF: 0.76; standard
deviation: 0.17). The Ahwatukee suburb is characterized
by even higher SVFs (number of fisheyes: 97,393; mean
SVF: 0.86; standard deviation: 0.14), except to the north-
west, where a 3-story apartment complex lowers SVFs to
0.50. The close-up views of the areas clearly highlight the
importance of trees for SVF calculations.

4. Case Study: Thermal Comfort Maps for Pedestrian
Routing

We demonstrate the utility of our synthetic fisheye ap-
proach through a case study that highlights how urban
form and vegetation impacts thermal comfort and walk-
ability. As a study area, we chose Arizona State Univer-
sity’s main campus, located in the City of Tempe, Ari-
zona. Tempe is an ideal urban area for heat stress stud-
ies, because it is located in the Sonoran Desert and has
a semi-arid climate with hot and dry summers. Aver-
age maximum air temperature peaks at 40.4°C between
June and August, and monthly precipitation is less than
1 mm in June (Western Regional Climate Center, 2016).
Most of Arizona State University’s Tempe campus is des-
ignated as a walk-only zone during weekdays from 8:00h
to 16:00h; no one may ride, drive, or park wheeled vehi-
cles. With over 50,000 students and faculty on campus,
increasing pedestrian thermal comfort through heat mit-
igation measures is especially important during the sum-
mer months. For this study, we selected a 3 × 3 Google
Maps tile area (ca. 750m× 750m) that encompasses the
north-west corner of the main campus and corresponds
to an open low- to midrise Local Climate Zone with a
mean SVF of 0.52 ± 0.18 (Figure 5).

We ran the automated version of RayMan for 19,600
synthetic fisheye photos in the study area at 1.1m height
on a 5 m grid for August 7, 2016, a week before classes
started. Weather conditions were hot and clear, with a
daily maximum temperature of 43°C, minimum temper-
ature of 30°C, average dew point of 14°C, and light wind
(< 1.5 ms−1). As meteorological model input, we used
observations from an hourly microclimate transect that

Urban Planning, 2017, Volume 2, Issue 1, Pages 19–30 23



SVF
0.00 0.25 0.5 1 km

0 0.25 0.5 1 km
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Figure 4. High-resolution Sky View Factor maps (1.1 m height) for Phoenix Downtown, Arizona, USA (top) and a residential
subdivision in Phoenix, Arizona, USA (bottom) superimposed on Google Earth 3D terrain; bird’s eye view and two tilted
close-up views.
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Figure 5. Aerial photo (a) and high-resolution Sky View Factor map at 1.1 m height (b) for the north-west corner of Arizona
State University’s Tempe campus.

was conducted on campus between 8:00h and 19:00h on
August 7, 2016. Air temperature, relative humidity, and
wind speed were logged at 1.5 m and 2 s intervals dur-
ing the transect, linearly time-detrended to the full hour,
and spatially averaged to yield representative mean val-
ues for the study area. For the thermal comfort routing
application, we focused on 9:00h in the morning and
17:00h in the late afternoon, shortly after peak air tem-

perature, and assumed a walking 35 years old male in a
t-shirt and shorts (Table 1).

4.1. Thermal Comfort Model Performance

The fine-scale modeling results for Arizona State Univer-
sity’s campus highlight direct radiation as an important
driver of MRT. Shade, i.e. the absence of direct incom-
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Table 1.Meteorological data for August 7, 2016, and personal characteristics used as input for thermal comfort modeling.

Air Relative Wind
Temperature Humidity Speed Weight Height Clothing Metabolic

[°C] [%] [ms−1] Age Gender [kg] [m] [clo] Rate [Wm−2]

09:00h 33.6 35.8 0.9
35 Male 75 1.75 0.5 110

17:00h 41.6 23.1 0.6

ing shortwave radiation, causes discontinuities in MRT, il-
lustrated by two separate color-schemes for shaded and
unshaded locations on the map (Figure 6). Shaded loca-
tions range from 49.0°C to 50.0°C MRT (49.4°C to 50.1°C
MRT) in the morning (afternoon), while sun-exposed ar-
eas are upwards of 58.6°C MRT (57.2°C MRT). The map
further suggests that MRT is slightly increased near verti-
cal urban features. Although an increase in emitted long-
wave radiation is expected from sun-facing walls that are
or have been exposed to direct radiation, and therefore
become a source of radiant heating, the same does not
necessarily apply to permanently shaded surfaces and
trees. This is a known limitation of the RayMan model;
it assumes the same thermal properties for all solid sur-
faces in the fisheye image and the lower hemisphere,
which can lead to an overestimation of longwave radia-
tion from surfaces.

To test model performance, we compared the Ray-
Man simulatedMRT results to six-directional radiant flux
density observations from an on-campus field measure-
ment campaign on August 7, 2016 (Figure 6). 3D radiant
flux densities were sampled at 20 locations across cam-

pus every hour from 8:00h to 19:00h using three Huk-
seflux 4 component net radiometers mounted on a mo-
bile instrument platform at 1.1 m height above ground.
The sampling sites were traversed within 45 minutes, in-
cluding a oneminute stop at each location to account for
sensor lag.MRTwas calculated from the observations fol-
lowing ISO 7726 (1998). The sites were selected to span
a wide variety of sun-exposure and surface cover com-
binations (Table 2). Exposure settings include open sites,
shade from trees, east-west canyons, and a building over-
hang; surface cover varies between concrete, grass, soil,
and gravel.

A comparison of modeled and observed MRT shows
considerable differences for most locations (Table 2). Al-
though RayMan explains 84.4% of the variance in MRT,
the model consistently overestimates shaded and under-
estimates sun-exposed sites (RMSE=7.33; MBE=3.69;
MAE=6.83; d=0.72). This indicates that the model accu-
rately captures the differences in MRT between shaded
and sun-exposed locations due to incoming shortwave
radiation, but has difficulties to resolve the heterogene-
ity of urban form. Our results are in agreement with

0 125 250 m

August 7, 2016, 17:00 hAugust 7, 2016, 09:00 h
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Figure 6. Simulatedmean radiant temperature (MRT)map of the study site for 09:00h (a) and 17:00h (b) on August 7, 2016,
with on-site mean radiant temperature observations.
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Thorsson et al. (2007) who found that RayMan under-
estimates sun-exposed sites under clear conditions in
Göteborg, Sweden, and with Lee and Mayer (2016) who
found that RayMan overestimates low and underesti-
mates high MRT observations in Freiburg, Germany. Yet,
RayMan performed better in our setting than during
a field experiment in Glasgow by Krüger, Minella and
Matzarakis (2014) who reported RMSE values upwards
of 10°C in a comparison of various methods to estimate
MRT. Despite the divergence between observed and
modeled MRT values, we conclude that RayMan yields
reasonable estimates to demonstrate the utility of our
thermal comfort routing application. ImprovingMRT sim-
ulations is beyond the scope of this paper, but imple-
menting a refined radiation scheme for our synthetic fish-
eye approach is part of ongoing work.

4.2. Pedestrian Routing

Based on the RayMan model output for PET, we sug-
gest walking routes across campus that are tailored to
thermal comfort preferences. We employed the Dijk-
stra (1959) algorithm to calculate the shortest path be-
tween two locations in the study area and incorporated
a weighting that accounts for PET preferences of an indi-
vidual. The “comfort over distance” parameter α controls
the importance of thermal comfort for navigation, i.e.
α = 0 yields the shortest path andα→∞ yields themost
comfortable path, minimizing average PET of a route. For
our case study, we selected a route starting at the Ira

A. Fulton Schools of Engineering Brickyard north-west of
the Tempe campus and ending at the Memorial Union in
the campus center. The Brickyard building complex is lo-
cated on Mill Avenue, a pedestrian-friendly street in the
heart of Tempe with many restaurants, cafes, bars, and
shops. The Memorial Union offers student support ser-
vices and is a major activity hub at the campus core. We
calculated the shortest path (α = 0), amore comfortable
path (α = 2), and the most comfortable path (α → ∞)
from the Brickyard to the Memorial Union for August 7,
2016, 9:00h and 17:00h (Figure 7). With increasing will-
ingness to walk further, optimal comfort routes divert
from the shortest path to navigate pedestrians through
shade from buildings and trees instead of exposing them
to the sun. Routes also vary by time of day, as the sun po-
sition changes shade patterns from buildings and trees.
At 9:00h, shade is generated to the west of urban fea-
tures and the most comfortable route leads through a
tree-lined north-south canyon between midrise build-
ings. At a walking speed of 1.4 ms−1, the route is 65 m
and 48 s longer than the shortest route (995 m, 11 min
and 48 s), lowers sun exposure by 7.5%, and increases av-
erage thermal comfort from 43.4 to 42.9°C PET (Table 3).
At 17:00h, when shade is generated to the east at a low
sun angle, the most comfortable path leads along the
east side of a group of high-rise buildings through an al-
most completely shaded north-south canyon. The route
is 97 m longer than the shortest path (997m, 11min and
54 s), adding 1 min and 6 s to the trip but reducing sun
exposure by 10%.

Table 2. Site description and comparison of simulated vs. observedmean radiant temperature for 20 locations in the study
area for August 7, 2016 at 9:00h and 17:00h.

09:00 h 17:00 h

Stop Surface MRTobs MRTcalc MRTcalc − MRTobs MRTcalc MRTcalc −
ID Exposure Location Cover [°C] [°C] MRTobs [°C] [°C] [°C] MRTobs [°C]

1 shade under tree concrete 44.3 49.6 −15.3 43.8 49.9 −16.1
2 sun E-W walkway concrete 68.2 59.6 1−8.6 68.2 57.5 −10.7
3 shade under tree soil 46.4 49.8 −13.4 38.7 49.4 −10.7
4 shade under tree grass 38.6 49.8 −11.3 41.2 49.6 −18.4
5 shade under tree grass 45.1 50.0 −14.9 42.1 49.9 −17.8
6 shade under tree gravel 40.5 49.4 −18.9 46.3 49.7 −13.4
7 sun intersection concrete 67.4 58.9 1−8.5 66.6 57.4 1−9.2
8 shade under tree concrete 40.9 49.6 −18.7 45.5 50.0 −14.5
9 shade under palm trees concrete 44.2 50.0 −15.8 48.3 50.0 −11.7
10 shade under tree soil 39.3 49.8 −10.5 43.9 49.9 −16.0
11 shade under overhang concrete 33.6 49.4 −15.8 36.0 49.9 −13.9
12 shade under tree concrete 57.0 49.2 1−7.8 46.1 49.7 −13.6
13 shade under tree concrete 43.0 49.4 −16.4 44.6 49.8 −15.2
14 shade under tree grass 40.0 49.3 −19.3 43.2 49.8 −16.6
15 shade under tree concrete 41.5 49.4 −17.9 41.7 49.9 −18.2
16 shade under tree concrete 41.6 49.5 −17.9 43.9 49.8 −15.9
17 shade under tree concrete 43.0 49.5 −16.6 47.3 49.8 −12.5
18 shade under tree concrete 48.3 49.3 −11.0 47.2 49.8 −12.6
19 sun E-W canyon concrete 64.9 59.5 1−5.4 67.2 57.7 1−9.5
20 shade under tree concrete 41.6 49.9 −18.3 39.3 49.9 −10.6
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Figure 7. Thermal comfort map (Physiologically Equivalent Temperature, PET, in °C) for Arizona State University’s Tempe
campus for August 7, 2016, 09:00h (a) and 17:00h (b); Shortest path (dotted line) from the Ira A. Fulton Schools of Engineer-
ing (Brickyard) to the Memorial Union, slightly longer, but more comfortable route (dashed line), and most comfortable
path (solid line).

Table 3. Route statistics on length, walking duration (at 1.4 ms−1), average thermal comfort (PET), and sun exposure for
three thermal comfort preferences (α = 0, 2, α → ∞) at two different times of day (9:00h and 17:00h) on August 7, 2016.

09:00h 17:00h

α = 0 α = 2 α → ∞ α = 0 α = 2 α → ∞
Length [m] 995 1020 1057 997 1016 1094
Duration [min] 11.8 12.1 12.6 11.9 12.1 13.0
Average PET [°C] 43.4 43.2 42.9 48.7 48.5 48.3
Sun Exposure [%] 50.5 45.0 43.0 37.1 33.3 27.4
Sun Exposure [min] 6.0 5.5 5.4 4.4 4.0 3.6

Considering the hot dry thermal conditions on Au-
gust 7, detours from the shortest path are short and rea-
sonable, and at the same time significantly reduce sun
exposure, especially in the late afternoon when sun an-
gles are low. Thermal comfort differences in the short-
est and most comfortable path are expected to be more
pronounced for longer distances and in more heteroge-
neous urban forms. Results will also differ in other cli-
matic conditions where humidity or wind speed might
play a more significant role in determining thermal com-
fort and during the winter when deciduous trees have
lost their leaves.

5. Discussion and Conclusions

We developed a methodology to generate synthetic fish-
eye images based on Google Earth 3D data for urban
areas at fine spatial resolution. The hemispherical im-

ages can be used to derive urban form and climate met-
rics such as SVF, duration of sun exposure, MRT, and
the thermal comfort index PET. Our approach is novel
in that it combines several advantages of existing ap-
proaches. First, urban form and climate metrics can be
calculated automatically for large urban areas indepen-
dent of available 3D building databases, DSMs, or DEMs.
Second, trees are included in the 3D urban geometry;
trees are important shade providers at the pedestrian
level that must be considered in fine-scale outdoor ther-
mal comfort applications. Our synthetic fisheye images
compared well to real world hemispherical photos re-
trieved from Google Street View, but are currently more
difficult to generate, because the most recent Google
Earth API does not support direct access.

The presented SVF approach integrates well with
existing thermal comfort models that use fisheye pho-
tographs tomodel radiation fluxes. However, refinement
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of the physical properties and sun-exposure of the solid
surfaces in those fisheye-based models is needed to re-
solve the heterogeneity in urban areas and estimate ther-
mal comfort more accurately.

In a heat mapping case study, we demonstrated the
utility of our synthesized fisheye images for pedestrian
thermal comfort routing on Arizona State University’s
Tempe campus. We introduced the “comfort over dis-
tance” parameter α that minimizes average PET expo-
sure for a route based on a pedestrian’s willingness to
walk further. Integrating personalized thermal comfort
preferences as a weighting factor, we estimated a pedes-
trian’s exposure time to direct sun given a route, walk-
ing speed, and overall thermal comfort. The current rout-
ing algorithm minimizes average PET with increasing α,
but the duration, frequency, and magnitude of personal
exposure to heat affects thermal comfort as well (Kuras
et al., in press). The time spent walking above a cer-
tain PET threshold presents an alternative metric simi-
lar to the Extreme Degree-Minute approach employed
by Karner, Hondula and Vanos (2015) that could be im-
plemented as weighting factor. Our algorithm can fur-
ther be extended to provide more individualized ther-
mal comfort routes incorporating multiple weighting fac-
tors, e.g., traffic-related air pollution and accessibility to
cooling facilities such aswater fountains, shops, and cool-
ing centers.

Our individualized thermal comfort maps demon-
strate how urban form, represented here by the SVF, im-
pacts walkability and pedestrian outdoor thermal com-
fort. As navigational aid, these maps have the poten-
tial to significantly reduce thermal stress on pedestrians.
They can help the public to better prepare for outdoor
activities by visualizing how thermal conditions “feel”
and how they vary within the urban area. Thermal com-
fort maps can also provide useful information for urban
planners. They can be employed to assess neighborhood
walkability, determine hotspots, and support heat haz-
ard mitigation efforts, e.g., inform targeted tree planting
in cities to maximize thermal comfort outcomes.

Thermal comfort outcomes are significantly influ-
enced by how we design cities, i.e. the layout and types
of buildings, streets, and vegetation. Thermal comfort
maps from synthetic fisheye photos provide important
insights that, integrated into urban planning processes,
can inform future city design to create more climate-
sensitive outdoor spaces.

Acknowledgments

This research was sponsored by University of Kaiser-
slautern, grant ”Microclimate Data Collection, Analysis,
and Visualization”.

Conflict of Interests

The authors declare no conflict of interests.

References

Bradley, A. V., Thornes, J. E., & Chapman, L. (2001). A
method to assess the variation of urban canyon ge-
ometry from sky view factor transects. Atmospheric
Science Letters, 2(1-4), 155–165.

Brandsma, Theo, & Wolters, Dirk. (2012). Measure-
ment and statistical modeling of the urban heat is-
land of the city of Utrecht (The Netherlands). Jour-
nal of Applied Meteorology and Climatology, 51(6),
1046–1060.

Chapman, L., & Thornes, J. E. (2004). Real-time sky-view
factor calculation and approximation. Journal of At-
mospheric and Oceanic Technology, 21(5), 730–741.

Chapman, L., Thornes, J. E., & Bradley, A. V. (2001). Rapid
determination of canyon geometry parameters for
use in surface radiation budgets. Theoretical and Ap-
plied Climatology, 69(1-2), 81–89.

Chen, L., Ng, E., An, X., Ren, C., Lee,M.,Wang, U., & He, Z.
(2012). Sky view factor analysis of street canyons and
its implications for daytime intra-urban air tempera-
ture differentials in high-rise, high-density urban ar-
eas of Hong Kong: A GIS-based simulation approach.
International Journal of Climatology, 32(1), 121–136.

Chen, L., Yu, B., Yang, F., & Mayer, H. (2016). Intra-urban
differences of mean radiant temperature in different
urban settings in Shanghai and implications for heat
stress under heat waves: A GIS-based approach. En-
ergy and Buildings, 130, 829–842.

Coutts, A. M., White, E. C., Tapper, N. J., Beringer, J., &
Livesley, S. J. (2016). Temperature and human ther-
mal comfort effects of street trees across three con-
trasting street canyon environments. Theoretical and
Applied Climatology, 124(1-2), 55–68.

Dijkstra, E. W. (1959). A note on two problems in con-
nexion with graphs. Numerische Mathematik, 1(1),
269–271.

Erell, E., Pearlmutter, D., & Williamson, T. (2012). Urban
microclimate: Designing the spaces between build-
ings. London: Earthscan.

Gál, T., Lindberg, F., & Unger, J. (2009). Computing con-
tinuous sky view factors using 3D urban raster and
vector databases: Comparison and application to ur-
ban climate. Theoretical and Applied Climatology,
95(1-2), 111–123.

Gál, T., & Unger, J. (2014). A new software tool for SVF
calculations using building and tree-crown databases.
Urban Climate, 10, 594–606.

Grimmond, C. S. B., Potter, S. K., Zutter, H. N., & Souch, C.
(2001). Rapid methods to estimate sky-view factors
applied to urban areas. International Journal of Cli-
matology, 21(7), 903–913.

Hämmerle, M., Gál, T., Unger, J., & Matzarakis, A. (2011).
Comparison of models calculating the sky view fac-
tor used for urban climate investigations. Theoretical
and Applied Climatology, 105(3-4), 521–527.

Herrmann, J., &Matzarakis, A. (2012).Mean radiant tem-
perature in idealised urban canyons—Examples from

Urban Planning, 2017, Volume 2, Issue 1, Pages 19–30 28



Freiburg, Germany. International Journal of Biomete-
orology, 56(1), 199–203.

Holmer, B., Postgård, U, & Eriksson, M. (2001). Sky view
factors in forest canopies calculated with IDRISI. The-
oretical and Applied Climatology, 68(1-2), 33–40.

Höppe, P. (1999). The physiological equivalent temperat-
ure—A universal index for the biometeorological as-
sessment of the thermal environment. International
Journal of Biometeorology, 43(2), 71–75.

ISO 7726. (1998). Ergonomics of the thermal environ-
ment—Instruments for measuring physical quanti-
ties. (International Standard, 2nd ed.). Geneva: Inter-
national Organization for Standardization (ISO).

Johansson, E., & Emmanuel, R. (2006). The influence of
urban design on outdoor thermal comfort in the hot,
humid city of Colombo, Sri Lanka. International Jour-
nal of Biometeorology, 51(2), 119–133.

Johansson, E., Thorsson, S., Emmanuel, R., & Krüger, E.
(2014). Instruments andmethods in outdoor thermal
comfort studies—The need for standardization. Ur-
ban Climate, 10, 346–366.

Johnson, G. T, & Watson, I. D. (1984). The determination
of view-factors in urban canyons. Journal of Climate
and Applied Meteorology, 23(2), 329–335.

Jones, B., O’Neill, B. C., McDaniel, L., McGinnis, S.,
Mearns, L. O., & Tebaldi, C. (2015). Future popula-
tion exposure to US heat extremes. Nature Climate
Change, 5(7), 652–655.

Karner, A., Hondula, D. M., & Vanos, J. K. (2015). Heat ex-
posure during non-motorized travel: Implications for
transportation policy under climate change. Journal
of Transport & Health, 2(4), 451–459.

Krüger, E. L., Minella, F. O., & Rasia, F. (2011). Impact of
urban geometry on outdoor thermal comfort and air
quality from field measurements in Curitiba, Brazil.
Building and Environment, 46(3), 621–634.

Krüger, E. L., Minella, F. O., & Matzarakis, A. (2014).
Comparison of different methods of estimating the
mean radiant temperature in outdoor thermal com-
fort studies. International Journal of Biometeorology,
58(8), 1727–1737.

Kuras, E. R., Bernhard, M. C., Calkins, M. M., Ebi, K.
L., Hess, J. J., Kintziger, K. W., . . . Hondula, D. M.
(in press). Opportunities and challenges for personal
heat exposure research. Environmental Health Per-
spectives.

Laungrungthip, N., McKinnon, A. E., Churcher, C. D., &
Unsworth, K. (2008). Edge-based detection of sky re-
gions in images for solar exposure prediction. Paper
presented at the 2008 23rd International Conference
Image and Vision Computing New Zealand.

Lee, H., Holst, J., & Mayer, H. (2013). Modification of
human-biometeorologically significant radiant flux
densities by shading as local method tomitigate heat
stress in summer within urban street canyons. Ad-
vances in Meteorology, 2013, 13.

Lee, H., & Mayer, H. (2016). Validation of the mean ra-
diant temperature simulated by the RayMan soft-

ware in urban environments. International Journal of
Biometeorology, 60(11), 1775–1785.

Lenzholzer, S, & Brown, R. D. (2016). Post-positivistmicro-
climatic urban design research: A review. Landscape
and Urban Planning, 153, 111–121.

Lin, T. P. (2009). Thermal perception, adaptation and at-
tendance in a public square in hot and humid regions.
Building and Environment, 44(10), 2017–2026.

Lin, T. P., Matzarakis, A., & Hwang, R. L. (2010). Shading
effect on long-term outdoor thermal comfort. Build-
ing and Environment, 45(1), 213–221.

Lindberg, F., & Grimmond, C. S. B. (2011). The influence
of vegetation and building morphology on shadow
patterns and mean radiant temperatures in urban ar-
eas: Model development and evaluation. Theoretical
and Applied Climatology, 105(3-4), 311–323.

Lindberg, F., Holmer, B., & Thorsson, S. (2008). SOLWEIG
1.0—Modelling spatial variations of 3D radiant fluxes
and mean radiant temperature in complex urban set-
tings. International Journal of Biometeorology, 52(7),
697–713.

Matzarakis, A., & Matuschek, O. (2011). Sky View Fac-
tor as a parameter in applied climatology—Rapid es-
timation by the SkyHelios Model. Meteorologische
Zeitschrift, 20(1), 39–45.

Matzarakis, A., Rutz, F., &Mayer, H. (2007). Modelling ra-
diation fluxes in simple and complex environments—
Application of the RayManmodel. International Jour-
nal of Biometeorology, 51(4), 323–334.

Matzarakis, A., Rutz, F., &Mayer, H. (2010). Modelling ra-
diation fluxes in simple and complex environments:
Basics of the RayManmodel. International Journal of
Biometeorology, 54(2), 131–139.

Mayer, H., & Höppe, P. (1987). Thermal comfort of man
in different urban environments. Theoretical and Ap-
plied Climatology, 38(1), 43–49.

Middel, A., Häb, K., Brazel, A. J., Martin, C., &
Guhathakurta, S. (2014). Impact of urban form
and design on microclimate in Phoenix, AZ. Land-
scape and Urban Planning, 122, 16–28.

Middel, A., Selover, N., Hagen, B., & Chhetri, N. (2016).
Impact of shade on outdoor thermal comfort—A sea-
sonal field study in Tempe, Arizona. International
Journal of Biometeorology, 60(12), 1849–1861.

Ng, E., & Cheng, V. (2012). Urban human thermal com-
fort in hot and humid Hong Kong. Energy and Build-
ings, 55, 51–65.

Nikolopoulou, M., & Lykoudis, S. (2006). Thermal com-
fort in outdoor urban spaces: Analysis across differ-
ent European countries. Building and Environment,
41(11), 1455–1470.

National Oceanic and Atmospheric Administration.
(2015, September 29). Natural hazard statistics.
Retrieved from http://www.nws.noaa.gov/om/haz
stats.shtml

Oke, T. R. (1981). Canyon geometry and the nocturnal ur-
ban heat island: Comparison of scale model and field
observations. Journal of Climatology, 1(3), 237–254.

Urban Planning, 2017, Volume 2, Issue 1, Pages 19–30 29



Oliveira, S., Andrade, H., & Vaz, T. (2011). The cooling ef-
fect of green spaces as a contribution to the mitiga-
tion of urban heat: A case study in Lisbon. Building
and Environment, 46(11), 2186–2194.

Pearlmutter, D., Bitan, A., & Berliner, P. (1999). Microcli-
matic analysis of “compact” urban canyons in an arid
zone. Atmospheric Environment, 33(24), 4143–4150.

Ratti, C., Baker, N., & Steemers, K. (2005). Energy con-
sumption and urban texture. Energy and Buildings,
37(7), 762–776.

Stewart, I. D., & Oke, T. R. (2012). Local climate zones for
urban temperature studies. Bulletin of the American
Meteorological Society, 93(12), 1879–1900.

Steyn, D. G. (1980). The calculation of view fac-
tors from fisheye-lens photographs: Research note.
Atmosphere-Ocean, 18(3), 254–258.

Thorsson, S., Lindqvist, M., & Lindqvist, S. (2004). Ther-
mal bioclimatic conditions and patterns of behaviour
in an urban park in Göteborg, Sweden. International
Journal of Biometeorology, 48(3), 149–156.

Thorsson, S., Lindberg, F., Eliasson, I., & Holmer, B.
(2007). Differentmethods for estimating themean ra-
diant temperature in an outdoor urban setting. Inter-
national Journal of Climatology, 27(14), 1983–1993.

Unger, J. (2004). Intra-urban relationship between sur-
face geometry and urban heat island: Review and
new approach. Climate Research, 27, 253–264.

Unger, J. (2009). Connection between urban heat island
and sky view factor approximated by a software tool
on a 3D urban database. International Journal of En-
vironment and Pollution, 36(1-3), 59–80.

Vanos, J., Warland, J. S., Gillespie, T. J., & Kenny, N. A.
(2010). Review of the physiology of human thermal
comfort while exercising in urban landscapes and im-
plications for bioclimatic design. International Jour-
nal of Biometeorology, 54(4), 319–334.

Verein Deutscher Ingenieure. (1994).VDI 3789 part 2: En-
vironmental meteorology, interactions between at-
mosphere and surfaces; calculation of the short-and
long wave radiation VDI guideline (Vol. 3789, pp. 52).
Berlin: Beuth.

Western Regional Climate Center. (2016). NCDC 1981–
2010 normals for Tempe ASU, Arizona (028499).
Retrieved from http://www.wrcc.dri.edu/cgi-bin/cli
MAIN.pl?az8499

White, M., Hu, Y., Langenheim, N., Ding, W., & Burry,
M. (2016). Cool city design: Integrating real-time ur-
ban canyon assessment into the design process for
Chinese and Australian cities. Urban Planning, 1(3),
25–37.

Zakšek, K., Oštir, K., & Kokalj, Ž. (2011). Sky-view factor as
a relief visualization technique. Remote Sensing, 3(2),
398–415.

About the Author

Ariane Middel (PhD, University of Kaiserslautern) is an Assistant Research Professor in the School of
Geographical Sciences and Urban Planning at Arizona State University. Her research interests are di-
rected toward understanding the dynamics of urban climate to develop climate adaptation and heat
mitigation strategies, specifically addressing the challenges of sustainable urban form and design un-
der climatic uncertainty in rapidly urbanizing regions. She was recently elected as a Board member of
the International Association for Urban Climate (IAUC).

Jonas Lukasczyk (M.Sc., Technische Universität Kaiserslautern) is a PhD student in the Visual Infor-
mation Analysis group at TU Kaiserslautern. His work focuses on topological visual analysis of spatio-
temporal data. For more information on his current work visit www.jluk.de.

Ross Maciejewski (PhD, Purdue University) is an Assistant Professor in the School of Computing, In-
formatics and Decision Systems Engineering at Arizona State University (ASU). His recent work has
explored the extraction and linking of disparate data sources analyzing combinations of structured
geographic data to unstructured social media data focusing on public health, dietary analysis, social
media, and criminal incident reports. He is a Fellow of the Global Security Initiative at ASU and the
recipient of an NSF CAREER Award. For more information visit vader.lab.asu.edu.

Urban Planning, 2017, Volume 2, Issue 1, Pages 19–30 30



Urban Planning (ISSN: 2183–7635)
2017, Volume 2, Issue 1, Pages 31–40

DOI: 10.17645/up.v2i1.834

Article

‘Our Changes’? Visions of the Future in Nairobi

Constance Smith

Institute for Global Prosperity, The Bartlett, University College London, London, W1T 7NF, UK;
E-Mail: constance.smith@ucl.ac.uk

Submitted: 6 December 2017 | Accepted: 3 March 2017 | Published: 28 March 2017

Abstract
In Kenya, the Vision 2030 masterplan is radically reimagining Nairobi as a ‘world class’ city of the future. This has gener-
ated dramatic digital imagery of satellite cities, skyscrapers and shopping malls. For tenants in rundown public housing,
these glossy yet speculative visions are enticing, but also provoke anxieties of exclusion. Yet so far, little has materially
manifested. This article explores the effects these future vistas produce in the present, in the gap between the urban plan
and its implementation. It argues that the spectacle of official planning has generated anticipatory actions, as Nairobians’
engage with the future promised by such schemes. These actions are characterised by dissonant temporal experiences, in
which local residents experience the future city as both near at hand and forever out of reach.

Keywords
Kenya; megaprojects; Nairobi; temporality; urban planning; visual culture

Issue
This article is part of the issue “Urban Forms and Future Cities”, edited by Luca D’Acci (Erasmus University Rotterdam, The
Netherlands), Tigran Haas (KTH Royal Institute of Technology, Sweden) and Ronita Bardhan (Indian Institute of Technology
Bombay, India)

© 2017 by the author; licensee Cogitatio (Lisbon, Portugal). This article is licensed under a Creative Commons Attribu-
tion 4.0 International License (CC BY).

1. Introduction

New urban fantasies have been flourishing across Africa
in recent years. Rwanda, Ghana, Angola, Tanzania, Nige-
ria, Democratic Republic of Congo and Kenya have all
seen their governments launch urban megaprojects that
promise to radically reshape African cities. Typified by
spectacular infrastructural projects and new satellite
cities, these schemes are also envisioned as gateways for
global capital, forming a new node in a network of hub
cities that include Singapore, Kuala Lumpur, Dubai and
Hyderabad. This article focuses on such visions of the fu-
ture in Nairobi, Kenya, and in particular the disconnect
between the government’s ‘Vision 2030’ initiative and
the lives of ordinary citizens. Fantasies of the city’s fu-
ture form are already visible in Nairobi, through adver-
tisements, billboards and computer-generated imagery
that circulate in the present. But the actual realisation of
such plans has been slow tomaterialise. Yet even though
little may havematerially manifested on the ground, nev-
ertheless the spectacle of official planning has set in mo-

tion many kinds of anticipatory actions, as Nairobians
engage with the future promised by such schemes. In
the temporal and spatial gap between the plan and its
manifestation, I argue, Nairobi residents experience the
future as simultaneously close at hand and impossibly
far off.

2. Vision 2030 and the ‘World Class’ City

‘Vision 2030’ is the Kenyan government’s development
blueprint for the country’s future (see Linehan, 2007;
Manji, 2015;Myers, 2014). Launched in 2007 by the then
President Mwai Kibaki, Kenya Vision 2030 mobilises the
now-familiar vocabularies of neoliberal development,
emphasising competition, management, performance
and accountability as it seeks to create an ‘issue-based,
people-centred, results-oriented and accountable demo-
cratic system’ (Kenya Vision2030, n.d.). Nested within
this larger vision is ‘Nairobi Metro 2030’, a strategy to
reinvent Nairobi as a ‘world class Africanmetropolis’ and
‘an iconic and globally attractive city’ oriented towards
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ICT services, global corporations and business invest-
ment (Government of Kenya, 2008). In 2008, the Kenyan
government launched a new ministry, the Ministry of
Nairobi Metropolitan Development, tasked with imple-
menting this vision for the city. The flagship projects of
Nairobi Metro 2030 are not located in the existing city,
but are two satellite cities planned for Nairobi’s periph-
ery: Tatu City and Konza Techno City—dubbed ‘Silicon Sa-
vannah’ by the Kenyan and international media. To be
financed by conglomerates of private capital and devel-
oped and managed through private partnerships, such
urban plans exemplify ‘the spread of neo-liberal ideology
that brings state and national governments into close col-
laboration with corporations’ (Moser, 2015, p. 31).

Vision 2030 presents a hyper-capitalist, technologi-
cally futuristic vision of Nairobi as a model ‘global city’
(Sassen, 1991). Far from developing an urban strategy
that would enhance the distinctive qualities of Nairobi,
Vision 2030 conforms to the spatial logics and aesthet-
ics of a certain brand of global city masterplanning. In a
process Bunnell and Das have described as ‘urban repli-
cation’, a small but seductive set of visions, policies and
templates have duplicated the same spectacular skylines,
neoliberal structuring and corporate management sys-
tems in multiple city plans across Asia and Africa (Bun-
nell & Das, 2010, p. 278). This process has had the ef-
fect of producing an aspirational uniformity; a placeless
urban morphology that is at once nowhere and every-
where (Moser, 2015, p. 32). Such imitative practices are
in part a consequence of the promise of spectacular tech-
nological and infrastructural transformation. In the eyes
of many regional leaders, the perceived success of early
adopters of the ‘world class’ approach made them wor-
thy models for emulation. The global reach of cities such
as Kuala Lumpur, Dubai and Singapore has validated a set
of urban planning approaches rooted in economic liber-
alisation, corporate-led urban development andmanage-
ment, and gleaming, high-rise architecture.

But urban replication is not just emulative from a dis-
tance; it is also rooted in specific corporate practice. No-
tably, a small network of experts and consultants have
been involved in the masterplanning of many of these
‘world class’ cities. Kenya’s Vision 2030 strategy was de-
veloped in conjunction with the international consul-
tancy firm McKinsey and Company, who over the last
few decades have been at the heart of this trend (Line-
han, 2007). Before arriving in Kenya, McKinsey previ-
ously worked in India on ‘Vision Mumbai’, also framed
as a ‘world-class city’ (McKinsey, 2003) and on ‘Andhra
Pradesh 2020’, which centred on the revisioning of Hy-
derabad through the construction of ‘Cyberabad’, a high-
tech, IT-dominated satellite city. Earlier, in the 1990s,
McKinsey had already set the standard for the new
‘world class’ city with the ‘Malaysia 2020’ strategy. Based
not only on spectacular infrastructure but strategic imag-
ing and brand management, this heralded the rise of the
‘Asian tiger’ economies and reinvention of Kuala Lumpur
as a node for global investment. A new IT city called

Cyberjaya was conceived, along with a ‘Multimedia Su-
per Corridor’ and the Petronas Twin Towers: the iconic
skyscraper of the new Asian order (Bunnell & Das, 2010,
p. 278).

In this way, the re-imagining of Nairobi as a gleam-
ing hub for global capital is another iteration of a limited
range of transnationally circulating urban policies and
architectural aesthetics which are restructuring cities in
ways that suit the interests of multinational corporations
and affluent, global elites (Murray, 2015, p. 92). The of-
ficial websites of Konza City and Tatu City present dra-
matic, glossy visions of skyscrapers, lakes, parkland and
shopping malls, with promises of ‘exclusive urban living’
that will ‘redefine the quality and scale of urban devel-
opment in Kenya’ with the ‘potential to become a bench-
mark for Africa’ (Konza City, n. d.; Tatu City, n.d.). Such
imaginings bear little relation to the congested, polluted,
densely populated city of Nairobi of today; instead they
present an idealised ‘capsular’ city, sealed off from a
much messier urban reality (De Cauter, 2004). Often ad-
vertised as a ‘city within a city’ or ‘self-contained’, this
enclaved existence is regarded as one of the attractions
of such a plan (Watson, 2013, p. 229). For those with
the economic and social capital to gain access, Konza and
Tatu promise insulation from the supposed disorder and
chaos of existing Nairobi life. Following a mode Roy has
described as ‘worlding’, this is a typology for a future
city that abandons the perceived failures and decay of
the extant city, seeking to begin afresh on vacant land,
creating new enclaves for a hyper-connected global elite
(Roy, 2011). Such ‘city doubles’ are often privately op-
erated: spaces where companies act as proxies for civic
administration, managing urban security, infrastructure,
waste management and other facilities for urban elites,
whilst ordinary, lower income citizens make do with an
increasingly decrepit urban landscape elsewhere (Mur-
ray, 2015, p. 99). In this regard, these urban megapro-
jects reproduce the spatial logics of colonial cities, per-
petuating segregated urbanscapes underwritten by the
languages of neoliberal capital that privilege ‘world class’
status over the spatial and economic justice of local in-
habitants (Moser, 2015; Myers, 2014; Watson, 2013).

3. Visions and Realities

Yet despite its sweeping vision, pervasive imagery and
presence in Kenyan public debate, very little of Vision
2030 has tangibly materialised in the ten years since it
was launched. Many Kenyans now jokingly refer to it ‘Vi-
sion 3020’ to reflect the rate at which implementation
has been proceeding. Konza City is little more than an
enormous fenced-off site in the Ukambani plains; the
same grass growing on the inside and the outside of the
fence. Both Tatu and Konza have been plaguedwith polit-
ical infighting, accusations of land grabbing and commu-
nity tensions (Kamau, 2016; Nzuma, 2014). As Manji has
noted, there are overlapping and sometimes contradic-
tory external and internal factors that shape how infras-
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tructural development proceeds in Kenya (Manji, 2015).
Some commentators question whether the political will
at the highest levels is even there: these were projects
launched by the last president, and current President
Uhuru Kenyatta seems to have little taste for them.

In addition to Konza and Tatu, Nairobi Metro 2030
also works as an umbrella for other fragmentary and
less high-profile infrastructural plans in the city. These
include a new mass transport strategy, the Nairobi Inte-
grated Urban Plan (NIUPLAN) and the Nairobi Metropoli-
tan Improvement Programme (NaMSIP). Far from being
streamlined, these projects are often in competitionwith
each other. Often launched under the aegis of different
political factions, there is considerable confusion over in-
stitutional responsibility. Analysing the mass transport
strategy, Klopp has outlined several factors behind its in-
adequate implementation that also speak to complica-
tions in realising Vision 2030 more broadly:

No single agency or institution deals with all trans-
port matters for the metropolitan region…The cur-
rent fragmentation and lack of a public focal point
works to allow the existing decision-making network
a great deal of leeway to operate. It also allows deci-
sions to be made in ways that favour interested par-
ties within networks of politicians and bureaucrats
linked to key ministries, while defusing responsibili-
ties. (Klopp, 2011, p. 11)

Indeed, the Kenyan Anti-Corruption Commission has re-
ported ‘rampant corruption in the road construction con-
tracts and collusion between contractors and govern-
ment’ (cited in Klopp, 2011, p. 11). In such a fragmented
andmurky climate—and in the wake of a global financial
downturn that has undermined the investment of corpo-
rate capital—it’s perhaps unsurprising there is little of Vi-
sion 2030 to be seen on the ground.

Nevertheless, despite its lack of implementation, de-
lays and issues of corruption, Vision 2030 has still had
a significant impact. The utopian vocabularies and visu-
alisations of Nairobi as a world class city that are cur-
rently in circulation are powerfully affective in their own
right. Several scholars have observed how these ‘tech-
nologies of seduction’ have been as crucial to developing
the global brand of cities such as Kuala Lumpur, Shanghai
and Hyderabad as any physically tangible infrastructure
projects (Bunnell &Das, 2010, p. 281; Brosius, 2010; Jans-
son & Lagerkvist, 2009). In Nairobi, glossy digital simula-
tions of brand new cities, billboards showing desirable
homes, elaborate websites promising a ‘competitive and
prosperous nation’ and ‘middle income status by 2030’
are aspirational and enchanting (Konza Techno City, no
date). They influence not only policies but also every-
day lives in the city, exerting a seductive hold over or-
dinary Nairobians and producing important material and
imaginative effects. In the following sections I argue that
rather than seeing the absence of infrastructural trans-
formation on the ground as indicative of Vision 2030’s

failure, its visual and linguistic culture is materially and
temporally significant in its own right. Attending to the
digital, virtual and visual realm of Vision 2030 can also
help to recalibrate scholarship on the efficacy of urban
masterplanning, away from notions of success or failure
based on the realisation or not of a specific plan, towards
a more speculative, open-ended approach which recog-
nises how digital simulations, consultancy reports, bill-
boards and images of the future city act in the world.
They are part of the ‘stuff’ out of which urban lives are
remade and futures are reoriented—technologies of se-
ductive power that become enmeshed in the fabric of
urban life (Bunnell & Das, 2010, p. 282).

4. Image, Word, Form

Nairobi is far from the only place to experience a breach
between urban dreams and their materialisation as phys-
ical realities. Discussing the reconstruction of central
Berlin after the end of the wall, Andreas Huyssen noted
the dazzling power exerted by visualisations of architec-
ture in a mediatised cultural economy. He observed that
the monumental effect of architecture can be just as
easily—possibly better—achieved through a ‘totalising
image of architecture. No need even to build the real
thing’ (Huyssen, 2003, p. 47). Instead of demonstrating
a future that is to be made actual, ‘the very image of the
city itself becomes central to its success in a globally com-
petitive market’ (Huyssen, 2003, p. 60). A similar process
can be seen in the restructuring of Shanghai, where spec-
tacular digital imagery, promotional videos, and graphics-
heavy websites have turned the city into a ‘visual sign’,
the production of which is increasingly a political project
(Jansson & Lagerkvist, 2009, p. 26). Branded, packaged
urban panoramas are not simply or even necessarily pre-
monitions of actual built space to come, but achieve
monumental seduction in themselves.

In Kinshasa, capital of the Democratic Republic of
Congo, the urban techno-fantasy Cité du Fleuve imag-
ines a vast new satellite city, to be built on artificial is-
lands in the middle of the Congo River. An improbably
huge leap from Kinshasa’s current chaotic reality, Cité du
Fleuve is more ‘spectral’ and ‘chimerical’ than convinc-
ing urban morphology (De Boeck, 2012). So vast is the
gap between disintegrating urban present and futuristic
megalopolis that the otherworldly skyline ‘escapes from
the real order of things’, and ‘it almost doesn’t seem to
matter whether the new city is physically built or not’
(De Boeck, 2012, p. 323). Whereas for Huyssen or Jans-
son and Lagerkvist, it is the seductive power of imagery
that constructs the future city without the need for ac-
tual materials, in Kinshasa, De Boeck argues, it is words:
‘the only place where the city is constantly being built is
in language, in the architecture of words’ (2012, p. 324).
Rather than expecting these fantasies to produce actual
built forms, De Boeck argues that we should focus in-
stead on ‘the sheer force of the word’ and accept that
it is words that offer ‘one of the most important building
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blocks with which to conquer, alter, and erect the city
over and over again’ (2012, p. 324).

In Nairobi, the words and images of Vision 2030 are
indeed erecting the city afresh, without seeming to ad-
vance towards tangible materiality. But this is not the
only form of urban envisioning at work. The fantasies
of Vision 2030 intersect in important ways with ordi-
nary residents’ own modes of imagining and construct-
ing the future. Far from remaining in the distant fu-
ture, the dazzle of these promised scenes, I argue, can
have very powerful imaginative and material effects in
the present. During fourteen months of ethnographic re-
search in Kaloleni, a low-income, public housing project
in the Eastlands area of Nairobi, I investigated how lo-
cal residents are engaging with the radical re-envisioning
of their city (see Smith, 2016). I found that, though they
may live far from the proposed sites of Konza and Tatu,
residents are nevertheless caught up in their swirling im-
age trail. These urban fantasies become entangled with
themundane actualities of ordinary life, in a process Jane
Bennett has described as ‘the marvellous erupting in the
everyday’ (2001, p. 8).

Kaloleni is one of several surviving colonial-era pub-
lic housing estates in Eastlands, a diverse quarter of
Nairobi to the northeast of the city centre. Kaloleni was
built in the 1940s as part of a colonial masterplanning
initiative to reinvent Nairobi as an orderly, segregated
‘city in the sun’ (Thornton White, Silberman, & Ander-
son, 1948). As well as designing dramatic boulevards and
monumental city architecture, this masterplan was in-
tended to improve housing conditions for Africans in the
city (Anderson, 2001). Following garden city principles of
urban planning that were popular across the empire at
the time, Kaloleni was designed as a model urban neigh-
bourhood that would inculcate colonially-sanctioned val-
ues and produce amenable urban subjects. There are
a number of continuities in rhetoric and practice be-
tween Nairobi’s colonial masterplanning and the current
discourses of Vision 2030, not least regarding the per-
ceived dangers of the pre-existing urban fabric and the
need to plan secure, self-contained neighbourhoods on
empty land (see Smith, 2015). Colonial concern about
public health and morality feared informal settlements
as unchecked breeding grounds not only for disease, but
also vice and degeneracy (White, 1990). Such fears find
their echo in current commentary about the rampant
growth of slums, overcrowding and urban crime (Moser,
2015, p. 33). More specifically, in an early case of urban
replication, the architect of Kaloleni was A. J. S. Hutton,
formerly senior colonial architect in the British colony of
Malaya (nowMalaysia). He was seconded to Nairobi Mu-
nicipal Council in 1942 to help reconceive the city’s form,
following his experience of designing new urban neigh-
bourhoods in Malaya—an intriguing historical reverbera-
tion of McKinsey’s role in the ‘world class’ re-visioning of
both Kuala Lumpur and Nairobi (Bunnell & Das, 2010).

Today, decades of mismanagement by city authori-
ties have left Kaloleni dilapidated and decayed. Houses

are rundown, water no longer runs in the pipes and in-
frastructure is at breaking point. Despite being public ten-
ants, residents no longer receive services from the coun-
cil. As in other public housing estates in Eastlands, such
as Jerusalem, Jericho and Shauri Moyo, the original hous-
ing of Kaloleni is now interspersed with informal settle-
ments, while stretches of public land have been grabbed
and illegally developed. After decades of neglect, Vi-
sion 2030 promises long-awaited urban renewal of the
Eastlands public housing. The project, titled the Nairobi
Metropolitan Services Improvement Project (NaMSIP), is
a less ostentatious constituent of Nairobi Metro 2030,
and is intended to combat ‘urban decay’ in the city. How-
ever, exactly what this strategy will mean in practice is
hard to tell: announcements and documentation are rid-
dled with contradictions, and exactly what will be demol-
ished, what will be built, and how residents might be
affected remains unclear (Smith, 2016, ch. 1; Waitatu,
2013). For example, some news coverage has suggested
that new housing will be for sale rather than rental, but
the government has also stated that residents will not be
displaced, despite the fact that very few would have the
capital needed to purchase property (see Wanga, 2014).
NaMSIP is partly facilitated by the World Bank in con-
junction with both the Nairobi city authorities and the
national Ministry of Nairobi Metropolitan Development.
These different units all have different agendas and are
also highly politicised, leading to considerable delays and
hiatuses with the scheme. Their various tiers of inter-
secting and sometimes competing authority do not shed
much clarity on the direction of the strategy (see My-
ers, 2014).

Unsurprisingly, such uncertainty has caused much
consternation in the affected communities. Local resi-
dents remain ambivalent aboutwhat regenerationmight
mean: on the one hand urban renewal might offer a
brighter future if it means increasing employment, rais-
ing living standards and reducing poverty, but many are
anxious that it will happen at their expense. One profes-
sional Nairobi architect predicted that the scheme will
be ‘the biggest gentrification [project] in Africa’, bringing
the displacement of thousands of poorer households in
favour of high net-worth renters and buyers’ (personal
communication). In Kaloleni, the uncertainty surround-
ing Nairobi Metro 2030 and its proposals have sparked
endless discussion and debate. In De Boeck’s terms, res-
idents’ words—in the form of verbal approvals, evalua-
tions or castigations—do indeed ‘erect the city over and
over again’, as Boniface, a Kaloleni resident, made clear:

There’s been stories. There’s a time [I heard] they’d
secured contractors to come down and build these
structures but it was only politics. It fades away, some
other stories come. So nobody knows. Nobody knows
for sure.

But these promised futures do far more than simply gen-
erate words and debate. The gap between the dream of
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the plan and its realisation is full of action: new ways
of being and doing, of grasping the future and trying to
make it real.

5. The Not-Yet

One of the counterintuitive aspects of Vision 2030 is
just how popular the imagined vistas are across all sec-
tors of Nairobi’s population. The ‘world class’ visions
of capsular, enclaved futures—though they would seem
intended to exclude Nairobi’s low-income residents—
are regarded as desirable, ‘beautiful’, ‘smart’. This is
something that scholars of fantastical masterplanning
have noted in other cities. In Baku, capital of Azerbai-
jan, Bruce Grant observed the popularity of exclusive im-
agery among poorer residents: ‘whether there is an ac-
tual place for them in these new structures or not, this
new spate of building has had a profoundly inclusive ef-
fect’ (Grant, 2014, p. 503). In Kinshasa, De Boeck noted
how even those struggling to get by ‘revel as much in
this dream of the modern city as the ruling elites’ (2012,
p. 323). In Georgia, Pelkmans has suggested that it is the
prospective nature of plans that makes them attractive;
the fact that these scenes remain unbuilt, unpeopled, is
significant. Their emptiness and potentiality affords the
possibility of a future of fulfilled aspirations, and the lack
of implementation in fact enables the maintenance of
that dream: ‘they belonged to the realm of the future
and therefore remained potentially accessible to every-
one’ (Pelkmans, 2006, p. 207).

Whilst this has certain resonances with the popu-
larity of Vision 2030 in Nairobi, I think a slightly differ-
ent form of engagement is at work. As I explore fur-
ther below, local residents are concerned about their
potential exclusion from the seductive vision, but they
nevertheless agree that the future it imagines is desir-
able. Even when the promises of Vision 2030 start to
appear fragile, their instability exposed by lack of imple-
mentation, political wrangling, corruption or abandoned
projects, the expectation and seductive weight of Vision
2030 still seems to hold fast. In a different context, Har-
vey and Knox have argued that it is not despite the dis-
orderly excesses of planning but because of them that
infrastructural schemes are able to maintain their capac-
ity to enchant: ‘It is through an articulation with the
lived, material encounters of stasis, rupture and block-
age that infrastructural promises become reinvigorated
and recast’ (Harvey & Knox, 2012, p. 534). This fragility
leaves space for residents to enact their own interpreta-
tions of promised futures, to reconfigure them andmake
them anew.

Temporally speaking, residents also hold on to the
forms of linear development that Vision 2030 proposes:
the unfolding of processual time that is inherent to gov-
ernmental planning (Abram & Weszkalnys, 2013). Even
where residents fear their capacity to reach it is being
thwarted, they still aspire to the destination of Vision
2030. The question of why peoplemight approve ofmod-

els that would appear to exclude them is a tricky one.
Of course, we should not assume that everything peo-
ple say need be fundamentally coherent; ideas and opin-
ions are worked out in the process of discussion and
encounter. Furthermore, across a whole neighbourhood
like Kaloleni—inevitably shot through with factions and
conflicts, like any community—many different perspec-
tives will be in circulation. Nevertheless, I suggest, res-
idents’ approval of the fantasy of Vision 2030, even as
they fear exclusion from it, is based on particular disjunc-
tive temporal experiences in which present and future
become entangled in important ways. As residents try to
anticipate and live towards the future, they inevitably do
so from the present—a present in which fantastical im-
ages of the future are in circulation. By embedding the
‘not yet’ into the ‘now’, these juxtapositions create dis-
concerting temporal simultaneity. The schemes of Vision
2030 are based on linear developments and project time-
lines that envisage a future-perfect city as a destination
that will be reached within a specific timeframe. But in
their anticipation of this destination, the imaging strate-
gies also give the impression of the future having arrived
already (see also Lagerkvist, 2007, p. 160).

Nevertheless, the gap between the plan and the fu-
ture it envisages is filled with discrepancies (Abram &
Weszkalnys, 2013, p. 21). Multiple temporalities are in
play: the idealised orders imagined in the plan are often
disrupted, not only by obstinate landscapes or political
reappraisals, but by the anticipations, speculations and
anxieties it invokes through its potentiality, its status as
‘not-yet’ (Elliott & Smith, 2015). Thus planning may com-
pel other types of action in the present, upsetting proces-
sual time with recursive eddies of social, material or po-
litical consequence, which in turnmay initiate new judge-
ments of the plan, as well as recalibrations of aspiration
and ambition (Abram&Weszkalnys, 2013, p. 22; see also
Kracauer, 1995). For residents in Nairobi, this has consid-
erable import for temporal experience. In one of these
eddies, the future appears to be receding ever further
into the distance, seemingly out of the reach of ordinary
citizens, whilst in another eddy, time is experienced as
compressed and the future already at hand.

6. ‘Our Changes’?

On 11 December 2013, a new advertisement appeared
on a huge billboard just outside Kaloleni, along the main
road running through Eastlands (Figure 1). The billboard
came with no warning, and was not accompanied by any
public meeting or distribution of information to explain
its meaning or presence. The image it presents is of a
digital rendering of high-rise apartment blocks arranged
around a large multi-lane highway. In the foreground,
in the centre of a landscaped roundabout, is a circular
grey sign that reads Karibu Kaloleni:Welcome to Kaloleni.
The text emblazoned across the billboard statesMabadi-
liko Yetu, Our Changes, as though this is the promise of
an inclusive future. The thirteen-floor high-rises are uni-
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Figure 1. The billboard showing the architects’ rendering of a ‘New Kaloleni’. Jogoo Road, Nairobi, December 2013. Photo
by the author.

formly coloured cream and rust-brown, and arranged in
orderly rows that recede into the distance. In the fore-
ground, tiny pedestrians—dwarfed by the scale of the
project—can be seen walking along yellow footpaths un-
der mature trees. Cars move unimpeded along a smooth
tarmacked highway, the speed of their movement indi-
cated by digitally rendered blurring. Later that Decem-
ber, the image from the billboard appeared online on
Jambonewspot, an informal news blog, along with other
images of the same project. These were even more fan-
tastical than the billboard. One was a radical reimagining
of the infrastructure along Jogoo Road, featuring futuris-
tic geometric glass and steel skyscrapers, palm trees, and
a large highway. A sign saying ‘New Kaloleni’ directs traf-
fic into the reimagined estate.

These digitally rendered visions are in stark contrast
to the present reality of Kaloleni: a neighbourhood of
decaying bungalows interspersed with corrugated iron
informal dwellings. Previously tarmacked roads have
turned to dust, broken streetlights lean precariously at
awkward angles, rubbish is no longer collected and lies
piled up around the estate. The contemporary experi-
ence of Jogoo Road is also drastically different from the

vista that appeared online. Jogoo Road is themain artery
of Eastlands, but it is usually clotted with a tight mass of
barely moving traffic, thick clouds of fumes choking the
atmosphere. The edges of the street are a mishmash of
dirt paths, broken streetlights, thickets of informal hawk-
ers, verges clogged with rubbish and more corrugated
iron. The disjunct between image and reality is vast. The
fanciful panoramas certainly do not seem oriented to-
wards the current life of the area, a place where unem-
ployment is high and those in work are concentrated in a
miscellany of jobs in the informal economy. The strategy
behind these images was never made clear—there were
no related public announcements—but it would seem
highly unlikely that they would be available or affordable
to current residents, even if subsidised.

And yet the images were generally regarded posi-
tively. The billboard and associated images generated
intense discussion both within the estate and on so-
cial media after photos were uploaded to Facebook. On-
line, many comments were favourable, from straightfor-
ward ‘Wow! Great project’ and ‘This is amazing!!!’ to
ones flavoured with the language of development and
progress, including ‘This is what I see in the first world’
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and—in an echo of colonial masterplanning—‘The real
city in the sun’. Such approval also characterised dis-
cussions with local residents. In comparison to the ex-
tant housing, with its rundown infrastructure and piles
of rubbish, the clean, orderly vision on the billboard
seemed attractive to many. The image was described as
‘smart’, ‘beautiful’ and in Kiswahili ‘poa sana’—very cool.
‘These places are very modern. Who wouldn’t want a
new kitchen?’ one man asked rhetorically.

7. The Future Now

The futures anticipated in Vision 2030’s plans have not
yet been realised, andmaywell nevermanifest at all. But
though they are digital imaginings, they are also of the
present. They circulate via billboards, advertising hoard-
ings, onwebsites and in newspapers, giving them a physi-
cal presence in the everyday city and thrusting them into
people’s lives. By capturing the imaginations of a whole
range of Nairobians, these images set in motion hopes,
anxieties and speculations, influencing lived experiences
of the city, as well as personal horizons for the future. As
such, the images work to reveal the potentiality of the
‘not-yet’ in the present: the productivity of its enchant-
ment, as well as its disenchantment.

In a discussion about the scene on the billboard
with a young man named Eric, the conversation quickly
turned towards his own domestic aspirations. Born and
brought up in a crumbling house in Kaloleni and earning
a meagre income working in a small café, Eric was nev-
ertheless ambitious: ‘I want to build my own house’, he
said, ‘Imagine coming home to a house that is yours’. He
frequently imagines the kind of place he will build, he
told me: a three-bedroom detached house on its own
plot. ‘There is nothing like the feeling of coming home
from work to a house that is yours, that you do not rent’,
he anticipates. In hismind he fills the roomswith new fur-
niture,making sure everything is organised and colourful.
In particular, he longs for a modern bathroom. In Eric’s
imagination, all the bedrooms are en suite, the running
water is reliable and he can shower any time. ‘Just in your
house, relaxing, taking a shower, feeling it’s yours…’ he
mused. Eric was quite clear that his dreams of the per-
fect house are in part shaped by the sleek images of ur-
ban panoramas he sees all around him. ‘You see all this
real estate up there [indicating the billboard]. You know
it’s expensive, but of course youwant’, he toldme simply.
His fantasies of a particularmaterial future are intimately
entangled with the visual culture of digital architectural
design that enters themarketingmachine of property de-
velopment and circulates throughout Nairobi.

The types of anticipatory actions provoked by Vision
2030 are not always so positive. Previous urban renewal
projects in Nairobi have been far from transparent, and
claims of land-grabbing, corporate intrigue, elite capture
and removal of sitting tenants have been rife (see Rigon,
2014). Given such precedents, residents fear Eastlands
renewal may mean exclusion and eviction, and are set-

ting in motion other forms of action. Hassan has lived in
Kaloleni all his life. He has raised his own sons, now in
their twenties, in the estate, but he now fears for their
future. He plans to pre-empt the renewal project bymov-
ing out of Kaloleni:

…So even our worries are there ‘cause when they
bring these houses down, they’ll build modern
houses…we won’t get and we cannot afford. This Vi-
sion what-what. So even our children are thinking ‘so,
we move. We move now or we wait and we cannot
afford’. You know, cost is rampant in this Nairobi. Up,
up, up. So we say better [to] plan now.

In Hassan’s plans to move his family from the estate, we
see howanuncertain future inserts itself into the present
and compels new types of actions. Vision 2030—even if
it remains immaterial—creates new ‘economies of antic-
ipation’ as local people recalibrate their aspirations and
try to predict what horizons will remain open to them
(Elliott, 2016, p. 512).

Hassan is far from alone in trying to live towards an
uncertain future. In May 2014 near the railway line that
runs through Eastlands, Imet twomen constructing a cor-
rugated iron lean-to; an extension to a small, timeworn
house. When I asked what the structure was for, one of
the men stopped hammering and looked up. ‘This is Vi-
sion 2030!’ he laughed. ‘We have waited so long for in-
vestment in this place, but still it is not coming’. He ex-
plained that his house is overcrowded—his children have
to sleep on the floor. ‘So now we can’t wait any longer,
that is why we are doing it’, he continued. ‘We are do-
ing our own urban renewal!’. Rather than seeking to pre-
empt Vision 2030, as Hassan intends, these residents are
trying to surmount the gap between the plan and its im-
plementation by taking it on for themselves. The future
as imagined in schemes like Vision 2030 is not thirteen
years away, but understood as available—up for grabs—
in the present.

8. There’s Nothing We Shall Get!

Though the spectacular imagery of Vision 2030 repre-
sents a desirable future, for many Kaloleni residents this
enthusiasm is tempered by their fears of exclusion from
such schemes. The gap between the material present
and the future envisaged in digital renderings can feel
impossible to overcome. Many interviewees caveated
their endorsement of the billboard with doubts about
the practicalities: how could such a project be built with-
out displacing sitting tenants? Would the apartments be
for rent or for sale? For how much? Wasn’t it likely that
current residents would never benefit?

In their discussions about the billboard, residents of-
ten simultaneously evoked fantasies about what the vi-
sionmight bring, and fears aboutwhat itmight take away.
Boniface said, ‘I for one would like to get a bigger house.
This billboard, yes, it can be good. I would like to get a
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house that gives me a big living room’. But he also added
‘Let me tell you for a fact, when things become practical,
a lot of guys who have money will be the ones benefit-
ting from this’. Monica was fairly typical when she said,
‘I’m on the side of change. If they can take us to a mod-
ern system it can be good’, and then qualified this with
doubts about the implementation:

…if those who are going to do it are genuine people, if
they are transparent, [if] they are trustworthy is when
it will be ok. In Kenya there’s a lot of corruption. You
can’t say it will be good. It might have some prob-
lemswithmaybe thosewho are going to build houses,
the tenders…those who are going to get tenders and
how the tenders will be, you know, will be given. You
never know.

Such ambivalence also tinted Maggie’s comments as she
summed up the shades of local opinion:

Some of us are happy because we might get these
modern houses and it will be good…some people say
we don’t know. Even if they are to be built, they have
to allocate [properly]…Some of us are even saying no
[to the billboard]. Maybe those houses when they’ll
be built, maybe it might go to the big people, and
we’ll be left with nothing. Peasants, there’s nothing
we shall get!

As Kaloleni residents described their fears of exclusion,
that the future would be ‘for the big people’ and not for
the likes of them, they expressed frustration at being left
behind, where they felt that time seemed to stand still,
or even to go backwards. This was apparent in the views
of Dolly, another local resident. Dolly’s council house is
very worn, the furniture tired and tatty, the walls en-
grained with dust and grubby finger marks. The old con-
crete floor is bare and no repairs have been undertaken
for many years. Dolly expressed her frustration about life
in Nairobi, of the failures of its governance and of waiting
for things that never come:

We are left behind. We used to have water, [today]
there’s no water. The roads—you see how they are.
We used to have footpaths, they are no longer there.
These houses are just like [a] museum anyway. But
people are still living in them!

In her assessment, a museum is not a positive compar-
ison: the implication is that the houses are static, stuck
in place and time, while the city moves on around them.
‘They say we are going to Vision 2030, but we are going
back’, she concluded.

How could residents feel so invested in the 2030 vi-
sionswhilst concurrently also deeply suspicious that they
will never benefit from its promises? In their work on
infrastructural projects in Peru, Harvey and Knox take
up the notion of enchantment to understand how such

schemes retain their lustre and promise ‘even in the
face of specific circumstances in which they are acknowl-
edged as having failed to deliver’ (2012, p. 523). Follow-
ing Bennett (2001), they take enchantment not as super-
stition or belief in the supernatural, but as a ‘visceral, af-
fective form of relating to that which is sidelined or cast
out of formalised, rationalised descriptions of material
and social phenomena’ (Harvey & Knox, 2012, p. 523).
The billboard image was enchanting because the future
it seemed to promise offered the possibility of transcend-
ing existing social and material arrangements. But it was
also precisely this promise that made it dubious in the
eyes ofmany residents. One interviewee, aman in his for-
ties named Duncan, expressed this clearly when he told
me, ‘No one can be for that image’, explaining that be-
cause it was so enticing, because the apartments looked
so expensive and exclusive, ‘definitely they will be out of
our league’. This is a future indefinitely out of reach. Even
as residents seek to anticipate the future, they simultane-
ously describe a sense of temporal inertia, of living in an
endless present.

9. Conclusion

The experiences of ordinary Nairobi residents do not
match up with the panoramas and new beginnings envis-
aged by Vision 2030 and its promises of ‘achieving mid-
dle income status’ (Government of Kenya, 2007, p. 3).
Residents’ anxieties about being excluded from such vi-
sions show how the material conditions of their living
and dwelling seem to make the fantasy of Vision 2030
both more alluring and more out of reach. Rather than
experiencing the steady progress of developmental time,
where one thing comes predictably after another, I have
suggested that many in Eastlands feel themselves to ex-
perience a dissonant coexistence of temporalities, where
multiple temporal experiences are felt concurrently. This
dissonance is deeply influenced by the seductive power
of Vision 2030’s visual culture: the image trail that circu-
lates in the city is not immaterial, rather it is part of the
‘stuff’ of the city, entangled in the reconfiguration of ur-
ban spaces and urban lives (Bunnell & Das, 2010, p. 282).

In the particular terrain of Eastlands inNairobi,where
Vision 2030 is reorienting temporalities and aspirations,
I have shown how fantasies of an enclaved ‘world city’,
though they might seem far removed from Nairobi’s cur-
rent disintegrating materialities, nevertheless have be-
come enmeshed in the everyday lives of ordinary citi-
zens. This has important implications for scholarly ap-
proaches to the current spate of spectacular master-
planning. Rather than dismissing spectacular simulations
or cookie-cutter urban replication, it enables instead a
more open-ended approach that attends to ways that
seductive imaging and utopian language can have tangi-
ble effects.

As critics of Vision 2030, Kaloleni residents cast them-
selves in the role of catchers-up on a road where the des-
tination seems to be slipping further and further away.
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Or, as Dolly tells it, ‘we are left behind’, living in a mu-
seum where time stands still. And yet, the enchanting
digital vistas give the impression that the future has ar-
rived already. Living among the dream images of Vision
2030 has set in motion new types of actions, as people
plan alternative futures or take up newconstruction prac-
tices, seeking to remake the city in ways that go beyond
De Boeck’s ‘architecture of words’. The spatial and tem-
poral gap between the dream of Vision 2030 and its im-
plementation has left room for anticipatory actions that
try to make the future more knowable. In so doing, resi-
dents in Eastlands seek to upset the exclusivity of a daz-
zling, capsular future Nairobi. But at the same time this
gap can feel vast, even insurmountable, as their own ex-
periences have bitterly revealed. Even as they work to
make it present, the seductions of Vision 2030 are en-
twined with exclusionary forces that keep them at arm’s
length. The future-perfect city remains an exclusive mi-
rage always just out of reach.
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1. Introduction to Planning in the Palestinian Context

How does planning work in cities and regions that are
contested and conditioned by harsh power asymmetries,
occupation (West Bank) or under siege (Gaza strip)? Our
reflection on a capacity building and planning project in
the Occupied Palestine Territories (West Bank and Gaza)
illustrates in a very straightforward way that planning is
a highly socio-political activity, strongly related and in-
terlinked with the socio-political environment in which
the planning system operates (Rokem & Allegra, 2016).
In the 1990s, Coon (1990, 1992) and Altrock (1998) pro-
vided a comprehensive standard reference on the West

Bank planning system, which Coon coins as ‘planning un-
der occupation’. The occupation has a significant impact
on the planning regime, which we will see later, but the
situation there is highly different than in Gaza, which is
still under siege. From that perspective, the oPt (occu-
pied Palestinian territories) might be a so-called extreme
case (Flyvbjerg, 2006), or extreme arena, for the relation
of power and space that is mediated by planning (Yif-
tachel, 2010). In such arenas, politics and the political
agenda, such as security or housing matters (Chiodelli,
2012; Hague, 2016; Shmueli, 2005) are translated into
plans, policies and institutional designs and communi-
cated. The relation between power and politics has been
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debated in the planning theory, examining planning as a
means of regulation, control and subjection ofminorities
or ethnic groups, which Flyvberg (1996) characterizes as
the ‘dark side’ of planning (e.g. Flyvbjerg, 1996; Flyvb-
jerg & Richardson, 2002; Forester, 1990; Hillier, 2002;
Huxley, 1994; Marcuse, 1976). Yiftachel (1998) describes
four main dimensions of power relations and control: (1)
spatial (territorial), (2) institutional dimension (power re-
lations in decision making and procedures), (3) the re-
sulting socio-economic dimension and (4) the cultural di-
mension. Planners are not decoupled from the field of
power. They are neither neutral nor exclusively techni-
cal experts (Rokem & Allegra, 2016), but are actors in
this arena practising coalition building, networking, lob-
bying and political steering (Wagenaar, 2004). The au-
thors also stress the ambiguity, complexity and discrep-
ancy of the institutional decisionmaking process (Hague,
2016; World Bank, 2008). While the official institutions
recognise the political dimension of planning and deci-
sion making (in terms of Israeli settlements), the reason-
ing for disapproval of outline plans for Palestinian com-
munities remain purely technocratic (Hague, 2016).

The past and present conflicts between Israelis and
Palestinians have created a situation in which the plan-
ning and the entire governance system itself is con-
tested (e.g. Coon, 1992; Yiftachel, 2010) and plays an
instrumental role in reinforcing the social division and
structural processes of discrimination in the popula-

tion based on the ethnic origin (e.g. Reuveny, 2003;
Salamanca, Qato, Rabie, & Samour, 2012; Yiftachel,
1998, 2010). These conflicts and constraints become
most evident in the fields of urban, spatial and trans-
portation planning, especially around housing and set-
tlement policies and practices (Altrock, 1998; Shalbak,
2013). Almost 75% of the Palestinian population lives
in the urban regions of Gaza and the West Bank (Gaza/
Hebron/Jerusalem/Ramallah/Bethlehem). High popula-
tion densities with an average of 778 persons/km2 in the
West Bank and 5,000 persons/km2 in Gaza City are the
outcome, peaking at 8,700 persons/km2, which is com-
parable to London (see Figure 1).

The urbanization gets amplified by rural-urban mi-
gration, better job opportunities (e.g. Nikisic, Nasser Ed-
din, & Cali, 2014) and a lesser impairment of daily prac-
tices due to mobility restrictions (e.g. El-Atrash, 2016).
Scarcity of building land, limited means for mobilising
building land complemented by presumed trends to-
wards real estate bubbles (Palestine Economic Policy Re-
search Institute—MAS, 2012) lead to a so-called hous-
ing crisis (Palestinian Central Bureau of Statistics [PCBS],
2007, 2015a, 2015b), stressing the little number of af-
fordable houses available. Razeq (2015) reports an av-
erage amount of 1,450$ per month necessary to afford
good quality housing for a family in Gaza. The number
can be contrasted with a 40% poverty rate, the highest
unemployment rate in the world and 70% of the work-

Figure 1. Khan Yunis in the south of the Gaza Strip. Destroyed or ruined buildings are a common impression in the dense
urban pattern.
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ing cohort in Gaza being employed in the private sector,
earning an average monthly wage of 174$ per person
(World Bank, 2015). The discussed responses to hous-
ing crises in Gaza include active land management poli-
cies, high density solutions, the support of self-organised
repair and building activities, land-saving building pat-
terns and price caps for building land as well as re-
organised apartment floor plans (e.g. Asfour, 2012). In
the West Bank, limited building land resulted in infor-
mality (e.g. Alfasi, 2014; Chiodelli, 2012) and construc-
tion of buildings without permits, as a result of which
they are constantly threatened by demolition and re-
moval (Office for the Coordination of Humanitarian Af-
fairs oPt [OCHA oPt], 2015a). Different studies are ex-
ploring the opportunity of polycentric development (Af-
founeh, 2014) and possible locations for new suburban
centres (AbuSada & Thawaba, 2011) in the metropolitan
region Ramallah-Jerusalem. Complementary debates are
revolving around micro-scale planning action and the
value of insurgent planning (e.g. Porter et al., 2013),
community based approaches (e.g. Ibrahim & Domgjoni,
2015; Jabareen & Carmon, 2010) andmicro socio-spatial
practices challenging the spatial logics laid down by the
official institutional framework (Gazit & Latham, 2014).
The commonality of those debates is rooted in the gen-
eral conditions and the planning systems of the two parts
of the territory—Gaza strip and the West Bank.

1.1. Aim and Method

The aim of this article is to examine and illustrate how
spatial and institutional dimensions of power (Yiftachel,
1998) occurred in the planning process of an interna-
tional designworkshop. The study is based on a research-
through- design approach (Frayling, 1993; Godin, 1993;
Stappers, 2007), building on the main assumption that
the act of designing has the potential to create insights,
skills and knowledge of wicked problems (Rittel, 1972;
Rittel &Webber, 1973). Invited by UN-Habitat and UNDP,
two teams of international planners (ISOCARP) were in-
vited to visioning workshops. The aim of those work-
shopswas to reflectwith local stakeholders and actors on
current challenges and practices and formulate visions
for the time of full Palestinian sovereignty including open
borders and freemovement. The workshops were set up
as a mix of different methods, featuring interviews, fo-
cus groups, field trips and group discussions with local
stakeholders (e.g. municipalities, planning departments,
Women’s Affair Technical Committee), planning profes-
sionals, NGOs (e.g. IPCC, Save Youth Future Society),
academia (e.g. An-Najah University, Bard College) and
public administration (e.g.Ministry of Local Government,
PNSP, Ministry of Transportation). The developed visions
are not considered to be future conformance-oriented
goals but a means to instigate further discussions and
reflections on possible action. The results of the work-
shops are available in three reports (ISOCARP, 2015a,
2015b, 2016).

The structure of the paper is as follows: In section 2
we introduce the current planning issues in the Gaza
Strip and theWest Bank that were addressed in thework-
shop and contextualise them. In section 3 we zoom in
on the topic of mobility and transportation and illustrate
signs of power dimensions that occurred in the design
process. In section 4 we conclude that planning is not be-
nign and that power dimensions are extending to plan-
ning practises.

2. Planning in the West Bank and Gaza Strip

The situation in the West Bank and in Gaza can be de-
scribed as a protracted crisis with a declining humanitar-
ian situation (European Commission, 2016), due to the
prolonged Israeli occupation, the blockage of the Gaza
strip for a decade and the recurring infringement of in-
ternational law by e.g. settlement activities in the West
Bank. In the West Bank vulnerabilities are rooting in oc-
cupation policies and military orders (e.g. Coon, 1992;
El-Atrash, 2016; OCHA oPt, 2015a), settler violence (e.g.
Eiran & Krause, 2016; Hanauer, 1995) and extension of
settlements (e.g. Salamanca et al., 2012), increased num-
ber of demolition and increased restrictions on move-
ment. In 2016 a 60% increase of demolitions and confis-
cations of Palestinian property and homes, compared to
2015 has been reported (European Commission, 2016).
Between 1988 and 2016, 16,087 demolition orders have
been issued: thereof 3,344 have been executed, 209 files
closed, 9,138 are still in process, 2,909 are on hold due
to legal processes and 487 are ready for execution at any
given moment (OCHA oPt, 2015b, 2016). Thus, 300,000
people in area C (West Bank total population 2.86 mil-
lions) can be considered in constant risk of displacement.

2.1. West Bank

Thedivision of theWest Bank into the areas A, B andCori-
gins in the 1995 InterimAgreement between the PLOand
the Israeli Government. Area A delineates the major pre-
existing Palestinian urban agglomerations (ca. 18% WB)
and is under full Palestinian jurisdiction and civil control
(see Figure 2). Area B are the peri-urban areas surround-
ing the urban cores of area A or small towns (21% WB).
Area B is under Palestinian civil- and Israeli security con-
trol. The ‘remaining’ 61% of the West Bank are Area C,
which is controlled and governed by the Israeli Civil Ad-
ministration (ICA)—including all civic matters, such as
health or education. This division is also mirrored in the
planning system: in areas A and B Palestinian adminis-
tration is responsible for planning and development is-
sues, while in Area C planning is controlled by ICA, which
still strongly focuses on military interests and territorial
expansion (see Coon, 1992; UN Habitat, 2015). This di-
vision has resulted in an artificial land scarcity because
Area C is virtually not available and disposable for the
Palestinian communities. Thus, 61% of the West Bank
are inhabited by only 6% of the 2,649,000 population
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Figure 2. Area A delineates the major pre-existing Palestinian urban agglomerations, such as Ramallah, and is under full
Palestinian jurisdiction and civil control.

(additional 628,000 Israeli settlers) since outline plans,
the provision with technical infrastructure (e.g. roads,
water), issuing of building permits (including refurbish-
ment or upgrading) are executed and controlled by the
Israeli administration. Different authors and various UN
agencies are reporting on the arbitrary, ambiguous deci-
sions in issuing such permits. OCHA (OCHA oPt, 2015a,
2015b) reports that between 2010 and 2014 only 1.5%
of submitted applications were approved. More recently
Hague (Hague, 2016) reported that although local zon-
ing and outline plans match the international technical
standards, only three of them were approved and the
rest denied based on the alleged technical deficiency. As
a result, informal building activities are taking place, ad-
ditionally enhanced by the artificial land scarcity and ar-
bitrary practices (see also Hague, Crookston, Wegener,
Platt, & Gladki, 2016).

2.2. Gaza Strip

In the Gaza Strip (356 km2), between Gaza City in the
North and Khan Yunis (see Figure 1) in the South, a
metropolitan area trends along theMediterranean Coast
(41 km). Entering the 10th year of the ‘Gaza blockage’,
communities are struggling to cope with the complex-
ities of a hostile environment under siege, causing de-
teriorating socio-economic conditions, confinement of
citizens to the Gaza strip (restricted access, movement

and exit of citizens and other civics, controlled by Israeli
administration), limited trade of goods such as building
material required for reconstruction and housing. The
lastmajor conflict in 2014 caused approximately 100,000
internally displaced people, 16,000 destroyed housing
units (see Figure 3) which are beyond repair (Norwe-
gian Refugee Council, 2015) as well as severe damage
to the water and sanitation infrastructure (United Na-
tions Information System on the Question of Palestine
[UNISPAL], 2014). The planning and housing situation
in the Gaza Strip is severely affected by the past and
on-going conflict between Israelis and Palestinians. Re-
ports confirm that whereas the supply of building ma-
terial became easier, the housing demands are still not
met (PCBS, 2015b). Thus, the density in themetropolitan
area along the coast is expected to increase further due
to population growth and the confinement to the area.
Hence, twomillion people (PCBS, 2015a) that are living in
the Gaza Strip are facing daily challenges concerning frag-
ile housing situation, reconstruction, job provision, envi-
ronmental degradation and the so-called ‘SUGI energy-
food-water-nexus’ (see also Asfour, 2012; Koek, Arafat, &
Clutterbuck, 2015). Still, most of the land remains unreg-
istered resulting in a clandestine land-market and infor-
mal transactions. Planning itself is embedded on munic-
ipal level, but comprehensive strategies such as legally
approved housing policies are still lacking (see also As-
four, 2017).
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Figure 3. Demolition of housing suburbs in the Gaza Strip.

2.3. Institutional Framework

Spatial and urban planning in Palestine stems back to
the early 19th century and is a unique assemblage of
planning approaches, laws and regulations from differ-
ent periods and administrations. A comprehensive anal-
ysis on the history and difficulties of the Palestinian plan-
ning systemand its implications on the Palestinian spatial
and territorial development are provided by e.g. Coon
(1992), Altrock (1998), Shalbak (2013) and El-Atrash
(2016). The legal framework governing planning, land
tenure and administration goes back to the Ottoman pe-
riod (1850–1917). During this time, first statuary road
and building regulations were implemented. Under the
British mandate (1917–1948), town planning was en-
forced in the British fashion but remained limited to ur-
ban areas, such as Jaffa, Haifa, Nablus or Gaza. A hi-
erarchical planning system (central and local level for
construction, building permits, roads, etc.) was imple-
mented and later complemented by regional and local
plans. After the end of the British mandate, when Jor-
dan annexed the West Bank and Gaza was placed un-
der Egyptian administration, the British planning system
and structural plans remained in force. In this time pe-
riod, land registration was introduced (see also Koek et
al., 2015). However, most of the land remained unregis-

tered since land owners tried to avoid registration costs
and land taxation (Koek et al., 2015) resulting in prob-
lems regarding land-tenure, land management and infor-
mal housing markets in Gaza, which is commented by an
interview partner: “The land ownership system that ex-
ists in Gaza is a rather complicated system and it affects
future planning” (N. A.). For the West Bank unregistered
land is under constant threat of Israeli confiscation, but
also attaining building permits is impossible without offi-
cial land-titles. Israeli occupation (1967) brought a great
number of military orders, carried out by the ICA, which
superimposed a military governance system over regu-
lar civil law (e.g. Coon, 1992; El-Atrash, 2016). However,
shortcomings and ill adaptions of the current planning
systems are reported:

The second element is related to the packages of laws
& byelaws related to urban issues like planning law,
building regulation & byelaws, stipulation of private
land and laws. This legal package inherited from long
ago is unsuitable to dealwith the actual problems that
our cities currently face.When these laws were elabo-
rated and adopted 50–60 years ago, the dimension of
socio-economic development was not taken into con-
sideration and it was related just to land use and trans-
portation network. (H. A.)
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3. Power Dimensions Occurring in the Workshops and
Discussions

One important matter that was addressed in both work-
shops was the issue of mobility, the future development
of urban centres and their connection. In the West Bank
workshop, the debates illustrated the impediments and
disruptions of daily practices due to the separation wall
(see Figure 4), security measures, checkpoints and road-
blocks. Additionally, the infrastructure networks are seg-
regated systems: Palestinians are restricted to certain
roads and have restricted access to roads in Area C (see
Figure 5). One example is theHighway 443 connecting Tel
Aviv with Jerusalem, cutting into the West Bank: Pales-
tinians without permits to work or travel inside Israel
are not allowed, several Palestinian communities need
to take excessive detours to reach Ramallah because of
the blocked highway.

The second main design narrative was to conceptu-
alise Ramallah, Jerusalem and Bethlehem as ametropoli-
tan region with complementary qualities and functions.
These two topics are strongly interlinked: private trans-
port is cluttering and congesting the cities, dominating
the public space and streets. The connections between
the cities are organised by a mix of buses, minibuses
and shared taxis that have to cross Area C and are thus
exposed to mobility restrictions. The importance of de-
veloping more sustainable mobility solutions on the re-

gional and urban scale was addressed by different work-
shop participants:

For sure, I mean the road system is the system that
is forming now the backbone and will still form the
backbone of the transport system to my better under-
standing. Of course, more should go towards the tran-
sit system, for example, the bus rapid transit system,
other kinds of mass transit because this will make ef-
ficient use. This should be accompanied with policies
to restrict the ownership of the vehicles, the automo-
biles, so on and so forth. This is one of the major de-
velopments that we should take into account to de-
velop the roads not specifically only the physical struc-
ture of the road but also the kind or the type or the
mode of the transportation. We should invest more
in the rapid transit or the mass transit or the public
transportation. Now beside this, I think theremust be
also the development of the rail but in a wise man-
ner. I mean rail is very expensive; topography is not
verymuch suitable. You have two kinds of rail—rail for
the close communities—urban centres where there is
very high demand, then you have the light rail, metro
or any other kind of urban rail system. (S. E.)

The proposals developed during the workshop focused
on two scales: (a) regional scale, connecting the cities
of the metropolitan region in a North-South direction,

Figure 4. Separation wall cutting through the Palestinian landscape.
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Figure 5. The segregated road-network exacerbates the daily life and practices of the Palestinian population (illustration
by authors, based on data from visualisingpalestine.com and ISOCARP, 2015a).

and subsequently considering the future train stations
as possible development nuclei on urban scale (b). On
the regional scale, a light rail system connecting the ma-
jor urban centres Ramallah, Jerusalem and Bethlehem
was proposed. At the train stations, the local mobility sys-
tems are interlinked. Thosemain routes were outlined as
possible areas to increase densities to accommodate the
housing demand and connect the different communities
and neighbourhoods, which are now rather isolated due
to the hilly landscape (see Figure 6).

Another strong debate revolved around the impor-
tance of an airport in the West Bank, which was strongly
advocated by local planning professionals, representa-
tives of administration and academics:

(...) other modes are needed like the sea, air for con-
necting Palestine with rest of the world, connecting
Gaza Strip with theWest Bank in addition to the corri-
dor that is being suggested. We also need to connect
people by air between West Bank and Gaza. (S. E.)

Also, something to connect the future state of Pales-
tine with international and regional dimension as to
enlarge and redevelop the area of Gaza Airport and
to have another regional airport in theWest Bank. The
latter to be as commercial airport (...) (H. A.)

Yasser Arafat airport, located close to Rafah at the Egyp-
tian border, was built based on the agreements set in the
Oslo Accords. It was bombed in 2001 during the al-Aqsa
Intifada, and the runway was destroyed in 2002 (see Fig-

ure 7). From a strictly technical perspective, the claim for
two airports would likely seem elusive, with Tel Aviv and
Amman in reach and the design context of free move-
ment and open borders. However, the strong opinions
on the importance of airports in the Gaza Strip andWest
Bank and connecting ‘the people by air between West
Bank andGaza’ are owed to the limited freedomofmove-
ment within the Palestine territories and the general dif-
ficulties and chicaneries for Palestinian at Tel Aviv Airport
to leave and return to the country, given they even reach
the airport due to frequent road closures. Thosemobility
impediments make the means of regulation and control
evident and can be interpreted as a reaction to the per-
ceived and de-facto non-sovereignty of a community and
individuals tomakemeaningful decisions about theirmo-
bility and spatial practices (Flyvbjerg & Richardson, 2002;
Yiftachel, 1998).

Also at the Gaza workshop, mobility and mobility
impediment were among the core topics. In the Gaza
strip, the urban areas are stringed along the coastal zone
with two major centres Gaza (North) and Khan Yunis
and Rafah in the South. The current mobility patterns
are characterised by individual car traffic and a not well-
functioning minibus system that is connecting different
localities along the coast. The Gaza blockage and limited
amount of resources also instigated a strong discussion
on future options of mobility and mobility practices. In
the case of Gaza, a link to Jerusalem and further to Cairo
via an expressway and railway along the eastern border
was developed. The location was chosen because it was
either still undeveloped or was cleared by the Israeli as
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Figure 6.Vision for themetropolitan region Ramallah, JerusalemandBethlehem integrating sustainablemobility and urban
development (Goethals, 2016).

a consequence of the disengagement in 2005. The his-
toric train path, connecting Gaza with Cairo, still exists,
but it is rather underdeveloped and therefore unsuitable
for hosting the train track of the strong integration in the
built-up area. The stations in Khan Yunis and Gaza are
considered as mobility hubs interlinking with the public
transport system and to the two seaports. The port in
Gaza is seen as logistic centre towards Israel and the one
in South as a fishing port. The mobility system is com-
plemented by a biking network located on the former
train path. Advocating a resource saving mobility alter-
native and providing space was considered adequate for
the Gaza Strip due to its flat landform (other than in the
West Bank).

For the West Bank, particularly strong debates occur
on the topic of locating a train line around Jerusalem,
especially considering the spatial-political discussions on
the Israeli E1 (East1) zone. E1 is a synonym for an Israeli
development plan including 15,000 residential homes
(12 km2) located within the Palestinian territories in the
East of Jerusalem. The plan is contested because there
is the threat of increasingly bisecting the West Bank and
exacerbating the linkages between East Jerusalem from

the rest of the West Bank (see also Hakala, 2012). Even
though a very schematic and general vision was devel-
oped, several variations and adaptions were necessary
to achieve a somewhat politically agreeable version:

Gaza, for example, I look at the proposed railway
direction—it is a logical location, but it feels wrong—
because it’s near to the border with Israel. But I also
know, in the end, it’s 6 km—it’s going to be either
in the east or in the middle, as it was in the past.
Or Jerusalem, I do not totally agree with the pro-
posed path of the railway, I prefer a ring road for now,
but I think it can be implemented in about ten years.
Maybe I do not believe in all the proposed concepts,
it’s mainly a different perspective. (T. B.)

The discussions demonstrate that spatial debates trig-
ger political debates and reveal power structures. Dis-
cussing the track of a railway line or an expressway is less
a technical debate. It is rather a debate on the meaning
of this line for political negotiation processes and an ex-
pression of powerlessness of the Palestinian community
to improve their livelihoods via planning. Limited hous-
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Figure 7. Destroyed Yasser Arafat International Airport at the southern border in the Gaza Strip.

ing opportunities, restrictedmobility options, separation
walls, containment into a certain area, road blocks, in-
formal housing, demolition of houses and the destruc-
tion of spatial structures all indicate the spatial dimen-
sion of power and control in the West Bank and in the
Gaza Strip (Yiftachel, 1998). As for the institutional di-
mension of power, we can see that with the lack of land-
titles, the institutional framework for Area C is inhibit-
ing Palestinian authorities from implementing plans and
policies and creating a statutory relationship between
the authorities and citizens (Forester, 1993). The lack of
planning authority in Area C restricts all spatial initiatives
and development plans and also exacerbates the mobil-
ity developments that are actually envisaged. Further, it
prevents spatial practices of individuals, by rejecting in-
dividual applications for building permits. An interview
partner commented on this power dimension:

You know what is really bothering me—when you are
at a conference and you sit down with the planners—
they consider our case most as ‘post-conflict’. I ask
then, what does that mean post-conflict? We are not
in ‘post-conflict’—we are under occupation. It’s a dif-
ference of thinking in planning—if you want to plan
it’s not the same. (T. D.)

In the self-governed Areas A and B but also in Gaza, re-
ported institutional ill-adaptations are witnesses of cur-
rent and historic institutional power struggles, rooting
in the various design implements by foreign administra-
tions and occupants.

4. Concluding Remarks

As for the relation between power, politics and planning,
the West Bank and Gaza are showing similarities. How-
ever, we argue that reflecting on such different extreme
cases can shed some light on how planning practices and
experiences are related with power struggles. The cur-
rent planning practices are deeply rooted in the long-
standing separation of the Gaza Strip and theWest Bank.
Policies, plans and the planning debate are pervaded by
political meaning and subtext, expressing the struggles
for recognition and sovereignty to develop plans and im-
plement them. We learned that the power dimensions
(Yiftachel, 1998) are extending into the design process
itself, so that even plain actions like drawing a line on
a conceptual sketch turn into a signifier of power rela-
tions and political meaning. We indeed experienced the
effects of the “dark side of planning”, how planning exer-
cises power in an institutional and spatial environment
and create realities on the ground that are impacting and
in this case significantly restricting everyday life and so-
cial and cultural practices. The example shows that ur-
ban, regional and mobility planning practises can be pro-
gressive, pluralistic or oppressive and it appears there is
a certain naivety and blindness towards the latter, mis-
takenly believing that planning is per se a positive agent
of change. We argue that a critical attitude on actual
institutional practises and the structural role that plan-
ners play in planning regimes is crucial for working in
such contexts. “Should planner speak up?” was the un-
comfortable question Cliff Hague (Hague, 2016) asked

Urban Planning, 2017, Volume 2, Issue 1, Pages 41–52 49



Figure 8. Separation Wall in the West Bank.

the academic community and different planning associa-
tions, reflecting on repressive institutional planning prac-
tises in theWest Bank. ‘The philosophers have only inter-
preted the world in various ways. The point is, however,
that planning changes it’—Marx would perhaps answer.
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1. Introduction: Metacity Theory

Over the last four decades, the digitalization of global fi-
nance and the deregulation of world trade preceded the
recent exponential development of a dense and volatile
cloud of social media, communication and information.

While 19th century industrialization produced the spa-
tial logic of the modern metropolis and American post-
war hegemony produced the late 20th century oil-based
megalopolis, the digitally networked 21st century will
produce a new form of meta-urbanism. Metacity the-
ory follows the distribution logic of metacommunity and
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metapopulation theories in ecology (Pickett, 2015), and
is difficult to disentangle from pre-digital urban forms
and inherited urban images. The metacity is both virtual
and actual, concentrated in the hyper centers of global
capital, but also widely distributed in new hybrid mix-
tures in the urbanizing countryside. While information
and prosperity has been broadly dispersed through this
new decentralization, it has also resulted in the hyper-
concentration of inside knowledge and wealth among
the “1%” (Picketty, 2014). The metacity appears within
the shells of the fragmented 20th century metropolis, as
well as in new21st century conurbations sprawling across
formerly rural and wild territories. This essay employs
the theoretical framework of the metacity, a term re-
cently introduced in urban design and ecology discourse
(McGrath & Pickett, 2011; McGrath & Shane, 2012), in
order to develop methods to decipher the architectural
form, social equity as well as ecological performance of
Chiang Mai, Thailand. The metacity framework serves as
a basis for a call for an urban practive of ecologically and
socially activist design, linking a new digitally enhanced
urban imaginary with the actual reality of contemporary
urban life.

1.1. Contradictory Urban Theories

The urban century has arrived at the very moment that
the definitions and meanings of the terms city, metropo-
lis and territory have been exhausted. The architecture
of the city (Rossi, 1982) and collage city (Rowe & Koetter,
1978) recognized the slow evolution of the traditional
European city as a singular artifact with localized typo-
logical and morphological structures. Furthermore, they
imagined a new role for architects, not merely the as de-
signers of buildings in the city, but as specialists in the
form of the city. The European metropolis evolved to
a collision of fragments between the traditional city ac-
commodated the new scales and technologiesmasked in
grand architectural imagery (Shane 2008).More recently,
the figure of the metropolitan architect was revived as a
retroactive manifesto, exploiting the technologies of the
industrial age to empower the architect to artificially sim-
ulate nature as urbanism is subsumed within the big ar-
chitecture of New York’s skyscrapers, theme parks such
as Coney Island and corporate complexes such as Rocke-
feller Center (Koolhaas, 1978).

The structure of the American road based city has
also been theorized, starting with Venturi, Scott Brown
and Isenour’s Learning from Las Vegas (1967) and Ban-
ham’s four ecologies of Los Angeles (1972), continued
with the work of Gandalsonas (1999) and Pope (1996). In
the post-war car-based city, the architect was relegated
to the corporate campus, museum or elite residence,
while landscape and advertisement branders were the
design firms more in tune with this new urban form.
Banham uses the word ecology metaphorically to desig-
nate the various geographies and social groupings of the
sprawling American city. Ecology is also often used as a

metaphor in urban sociology, where the megacity and
slum theory became a new focus in urban studies (Rao,
2006). Here architects are often seen as in the way of
the desires of residents. Chance, informality and event
is celebrated in Tschumi’s analysis of Manhattan (1983)
and Atelier BowWow’s Tokyo (Tukamoto, Kuroda, & Kaiz-
ima, 2001), updating the architect’s role as cultural inter-
preter of the city.

All these authors describe radically different yet sin-
gular theories of urbanism, much like the story of the
blind men and the elephant. They all describe only one
idea of urbanism, one kind of city, and one prescribed
method and role for the architect. Metacity theory does
not place itself in opposition to this sample of urban the-
ories, but instead is introduced as a theory of theories
(McGrath, 2012). Metacity theory promotes a radically
inclusive assemblage of ideas about the traditional city,
the fragmented metropolis, the sprawling megalopolis
and the imploding megacity through new communica-
tion, information and automation technologies and a
new role for the architect/urban designer as the medi-
ator, translator and negotiator between various urban
actors. The metacity practitioner confronts disruptive ur-
ban change emerging directly from the demands of fi-
nancial volatility, social uncertainty and unevenness, spa-
tial disjunctions and cultural fragmentation played out in
lived landscapes.

The historical city evolved through a slow process of
aggregation, adaptation; the metropolis employed archi-
tecture as a cultural façade for a massive civil engineer-
ing project; and the megalopolis prioritized highway con-
struction to seed a self-organizing logic of speculative
development equipped with graphic designed wayfind-
ing within a green veil of landscape design (McGrath &
Shane, 2012). The metacity instead inverts the unifor-
mity of the traditional city, the power logic of the mod-
ernmetropolis and the social isolation of themegalopolis
recognizing that urban creativity, invention and change is
best when self-determined and socially produced.

Metacity theory was born from an exhaustion of sin-
gular urban models of urban form, recognizing the rise
of activism in civil rights and environmentalism, and the
emergence of new sensing, communication and imag-
ing technologies. “Meta” implies that which exists above
and beyond the traditionally defined city and territory,
but also above and beyond current professional prac-
tice. If the metropolis was the result of a colonial world
system, the megalopolis and megacity were created in
the Cold War order following its collapse. The metacity
emerges in the multipolar world of late global capital
aided by new information and communication technol-
ogy, which allow for new forms of both concentration
and dispersal across a planet that has reached is capacity
to accommodate human activities. Meta urbanization is
unbounded, at once urban and rural, center and periph-
ery. Contemporary theories of disturbance ecology give
us an understanding of the environment neither in bal-
ance nor equilibrium, but in a constant state of flux. The
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ecology of the metacity should be understood within a
complex adaptive system in disequilibrium, and the so-
cial actors of the city are seen as integral actors shaping
nature (Pickett, 2015).

An archaeology of the metacity follows a trajectory
of the shifts in urban design practice in relation to new
forms of subjectivity, representation and social activism
(McGrath & Pickett, 2015). In New York City and Lon-
don in the 1980s, the metacity first appeared through
‘damage control’ by local activist designers, often blind
to larger logic and global impact that the introduction of
electronic trading on Wall Street and the City, and the
Thatcher/Reagan policies of deregulation of markets and
trade. In August 1991, the worldwide web was launched,
opening up the use of the internet beyond military, gov-
ernment and academic users. The introduction by NTT
DoCoMo in Tokyo of the first smart phones to achieve
mass adoption in a country, in 1999, Ima Hima (are you
free now?) enabled customers to locate themselves and
others within the vast chaos of the megacity, and to text
simultaneously with a group of friends. Civil engineering
andmetropolitan architects produced the form of Hauss-
mann’s Paris, but the social space of contemporary Tokyo
produced text messaging.

1.2. The 21st Century

The 21st century began with an attack on New York’s
World Trade Center, physical symbols of global finan-
cial speculation and trade. Globalization became thought
of as a threat as well as an opportunity, resulting in
the widespread deployment of a web enhanced secu-
rity and surveillance network. Facebook was founded in
2004 and the iPhone was introduced in 2007, just before
the enormous shock of the worse financial crisis in the
U.S.A. since the Great Depression. This current decade
began with Occupy Wall Street, one of many protests or-
ganized via widely dispersed on-line social activism. This
decade is ending in a period of revanchist political re-
treat from the open progressive promise of digital and
financial globalization. The project of the metacity seeks
to uncover the urban spatial practice under capitalism in
Picketty’s 21st century. Flash mobs, occupation protests,
scandal, fake news, and self-promotion are spatial prac-
tices both actual and virtual, and call for architects and
designers to take a political position.

Three end-of-the-20th century prophets of the
metacity are Henri Lefebvre (1991) Terrance McGee
(1996) and Paul Krugman (1996). Lefebvre’s triad of so-
cial practice, representations of space and representa-
tional space is increasingly converging in the metacity
where the mobile phone, GPS, satellites, the Internet
and the cloud intertwine. Hand held digital communica-
tion and information technology stored and distributed
through the cloud hasmademore a volatile landscape of
occupations, adaptations and appropriations. The possi-
bilities of new forms of computer generated represen-
tations of space have proliferated and come to domi-

nate the architecture profession since the 1990s have
often not been met by actual new forms of represen-
tational space. Hyperreal renderings are commonplace,
but new ways of seeing are more elusive (McGrath,
2008). In Lefebvre’s terms, mediated representation has
made more volatile the disjunction between social prac-
tice, the spaces of representation and the representation
of space.

Evidence has been recently revealed about the un-
evenness of recent urbanization, yet hundreds of mil-
lions in Asia have left poor subsistence peasant liveli-
hoods and have entered middle class through the glob-
alized urban economy in the last four decades (Figure 1).
If the two-stroke motorcycle was the key technology in
what McGee has called the rural/urban mix of Desakota,
mobile communication and information technology has
produced a much more heterogeneous, volatile diffuse
rural/urban mix, not as a transitional state of an expand-
ing metacity, but as a new urban form. The motorcycle
and the cell phone are powerful tools that give access
to job markets and economies ending the isolation of ru-
ral villages, nowoften juxtaposed next to newperi-urban
real estate developments. Arguably, much of the urban-
ization of the 21st century has already proliferated and
will continue to spread within the wet rice cultivation ar-
eas of South, East and Southeast Asia.

The neoliberal city itself was recognized as self-organ-
izing in space and time at various hierarchically nested
scales. Self-organized, atomistic interactions among in-
dividual agents can spontaneously generate largescale
order. Small differences in initial conditions can have
large effects on long-run outcomes through discontin-
uous change where small quantitative changes in the
underlying factors that drive location will sometimes
produce large, qualitative changes in behavior (Krug-
man, 1996).Morphological fragments based on amarket-
based typology of urban real estate products constitutes
the production of the speculative city, sprawling along
with the universal recipe of development: road and high-
way construction.

The technological shifts that have produced our new
urbanized global society have just begun to unfold. The
next decades will see further applications of artificial in-
telligence, autonomous vehicles, giant data cloud farms,
and ubiquitous drones and robotics replacing millions
of jobs. A metacity practice would begin with the inte-
gration of Lefebvre’ production of space, McGee’s De-
sakota and Krugman’s self-organization in space. New
media and communications systems, both close-up and
remote, provide tools for the architecture of the metac-
ity to be engaged by a wider range of actors than the
current client based system of the metropolitan archi-
tect or the corporate landscape of the megalopolis. Rep-
resentation takes on a new role of persuasion by alter-
ing cognitive images of the city, rather than in articulat-
ing specialized units of construction (McGrath & Shane,
2007). Digital representations have brought analytical
tools to any smart phone as well as provided a bridge for
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Figure 1. Comparison of nighttime satellite imagery, 1992–2013 indicates the extent of urbanization in South, Southeast
and East Asia over two decades. Data courtesy: Marc Imhoff of NASA GSFC and Christopher Elvidge of NOAA NGDC.

transdisciplinary research between architecture, social
science and ecology. Drones and sensors provide farm-
ers smart technologies tomonitor irrigation, crop growth
and pests.

1.3. The Ecology of the Metacity

The very metabolism of urbanization needs to be funda-
mentally transformed to insure to the survival of life on
this planet and equitable access to its limited resources.
The distribution logic of metacommunity and metapolu-
lation theories in ecology provide a way forward for a
metacity design project and practice (Pickett, Cadenasso,
& McGrath, 2013). Pickett has called the metacity a spa-
tially extensive, system of cities, suburbs and exurbs,
structured as dynamicmosaics of patches, inwhich flows,
distant connections, historical contingencies, and the dis-

turbances act in spatially explicit ways (2012). Themetac-
ity is a patch dynamic system where differentiation is
produced at various spatial and time scales. “Meta” in
ecology refers to a system of systems, nested and dy-
namic, and the metacity requires a multi-scalar under-
standing. Local internal dynamics leads to larger system
flux as flows between patches vary across boundaries
and scales. The metacity approach is inclusive of the de-
signed as well as the vacant and abandoned including
conserved or derelict agriculture and wilderness. It dis-
rupts the myth of escape from responsibility for the con-
sequences of metabolic decisions such as off-site periph-
ery from which to gather natural resources and dispose
of waste (Pickett, 2012, p. 480).

For Pickett, a nested mosaic understanding begins
with a recognition of urban patches as bounded volumes
or spaces whose characteristics differ from adjacent ar-
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eas. Mosaics can be understood as simultaneously parts
of larger patches and are made up of smaller patches.
Patch mosaics are preeminently about spatial hetero-
geneity, adaptation, change and connection. Dynamism
results from the flows of materials, energy, organisms,
and information, but is also socially driven. The physi-
cal history of any city reflects adaptive social ecological
process over time and an understanding of history is cru-
cial to understanding the architecture of the metacity. A
dynamic patch approach promotes adaptation resulting
from both feedbacks and from larger contextual factors,
such as climate, human and biotic migrations, and shift-
ing economic investments can promote inclusion by de-
sign. Adaptation is multiscalar, consisting of nested mo-
saics that extend from households to regions. Patches
are key to understanding social and ecological hetero-
geneity, but places these patches, at whatever scale, in
some larger, spatial mosaic context. Patch mosaics in-
voke an ethos of inclusivity, recognizing the joint natural
and cultural features of urban systems within spatially
extensive dynamic systems in which flows, distant con-
nections, historical contingencies and the disturbances
of innovation and crisis act in spatially explicit ways (Pick-
ett, 2012).

The Urban Design Working Group as part of the Bal-
timore Ecosystem Study has experimented with an in-
terdisciplinary metacity design practice by creating de-
sign scenarios for neighborhoods across a regional wa-
tershed (McGrath & Pickett, 2011). Solutions to regional
ecological problems are based on the degree of cooper-
ation or independence neighbors seek. Some scenarios
provide ideas for individuals to alter their own property,
while others demand taxes or bonds to transform pub-
lic right of ways. Most interesting are solutions that pro-
vide neighbor to neighbor cooperation—around shared
backyards, adjacent driveways, or common water, agri-
cultural or forest resources. Private, public or shared so-
lutions can be enacted differently across political juris-
dictions in order to address larger issues such as export-
ing nitrogen downstream, but also flood or drought risk
scenarios. The metacity design approach links neighbor-
hood choices with bio-regional issues.

The next section of this paper elaborates on the ar-
chitecture of the metacity through a multi-scalar spatial
and temporal analysis of one in-depth case study. Chi-
ang Mai, Thailand, a previously remote, inland mid-size
city with a deep and rich history, which has experienced
rapid growth coinciding with the four-decade time frame
of the emergence of the metacity. A modern leisure,
tourist, retirement, agricultural, craft and design econ-
omy comprises a dynamic landscape of diverse patches.
The specifics of a case study will aid in conceptualizing a
future metacity practice based on a layering and recom-
bination of all theories of urban form in order to estab-
lish a methodological description of a system of systems.
Old false dichotomies between rural and urban, center
and periphery will be dropped. Borrowed from Western
industrial development paradigms, urbanization now of-

ten arrives through intensive road, energy and water in-
frastructure. A metacity practice would trigger adaptive
strategies employing tomorrow’s rather than yesterday’s
infrastructures based on self-reliance, environmental re-
sponsibility and social cooperation.

2. Chiang Mai Case Study

2.1. Geology, Climate and Early Settlement

When the India plate collided with the Eurasian conti-
nent 90 million years, its subduction produced the Hi-
malayaMountains and Tibetan Plateau. The collision cre-
ated the headwaters of Asia’s great Yellow, Yangtze, Red,
Mekong, Irrawaddy andGanges/Brahmaputra rivers, and
the sustenance for Asia’s wet rice cultivating civilizations
(Figure 2; Marshall, 2016). The impact of this enormous
continental collision elongates Southeast Asia southeast-
ward and induces a counter-clockwise rotation (Rhodes,
Pereza, Lamjuanb, & Kosuwanb, 2003). The Irrawaddy
and Red River faults bracket a large territory of moun-
tains and valleys of upland Southeast Asia, providing the
homeland of the Tai linguistic groups within this rugged
terrain forming the frontier between northern Burma,
Laos, Southwest China and Thailand. The Ping andUttara-
dit Faults funnel a tributary river system comprised of the
Ping, Wang, Yom and Nan and their tributaries, the head-
waters for the Chao Phraya, Thailand’s “River of Kings”.

Northern Thailand’s highlands and fertile river valleys
comprises a distinct human ecology: the hideaway for
the anarchic upland tribal groups who practiced what
James Scott (2009) has called “the art of not being gov-
erned”, and the Lanna people who settled the fertile
basin areas of fan terraces and lowland alluvial plains
of the Ping, Wang, Yom and Nan River Valleys. Ancient
records indicate that a communal irrigation system for
rice cultivation called muang (canal) fai (weir) has been
operating for more than 1,000 years (Surarerks, 2006).
In the muang fai system, villagers work collectively to
build enormous weirs across the main rivers at the start
of the rainy season, diverting water to major irrigation
canals several kilometers long, which, in turn feed village
based tributaries. The tops of the bamboo andmudweirs
wash away once the paddies fill. Themuang fai system re-
lies on organized village labor collectives to construct the
green infrastructure to capture monsoon rainwater and
use the natural gravitational flow of the river to fill their
individual rice paddies. The territory still bears clearly vis-
ible traces consisting the small landholdings, village net-
works along with this complex weir, canal and paddy sys-
tem (Cohen & Pearson, 1998).

India’s cultural influence gave rise to a mandala trib-
utary political system across Southeast Asia that allowed
for both large-scale irrigation, road infrastructure and
royal city building, while allowing local autonomy in vil-
lage and inter-village water management. The Dharma
Raja was a god of the water, forest and soil; a spiri-
tual leader mediating between heaven and earth. Un-
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Figure 2. Overlay of tectonic activity created by the subduction of the India under the Eurasian plate in red with areas of
rice cultivation in black. Asia Rice map: Andrew Nelson, Murali Krishna Gumma. A map of lowland rice extent in the major
rice growing countries of Asia. 2015, 37p. IRRI, Los Banos, Philippines. Inset map of northern Thailand showing the model
of Polachan et al. (1991). Shading marks the location of the major basins of northern Thailand within the funnel created
by the Ping and Uttaradit Faults.

like the Chinese imperial system, the mandala network
produced remarkable differentiation between kingdoms
(Coedes, 1966). Phya Mangrai, Lord of the Lanna King-
dom of Northern Thailand, founded his new capital of
Chiang Mai in 1296 as a node within this network. Lanna
means one million (lan) rice fields (na), and Mangrai lo-
cated his capital in the foothills of Doi Suthep to the
west for its capacity to guarantee large quantities of
water for wet rice cultivation in the lower basin flood
plain as well as avoiding flooding (Figure 3). His new
royal and religious capital maintained an identity as a
distinct sovereign kingdom by providing tribute to the
kings in Siam and Burma while commanding lesser king-
doms across the Lanna region (Winichakul, 1994). Man-
grai formalized the existing village basedmuang fai terri-
torial network through issuing the irrigation law known
as “Mangrai Sart” or “Winitchai Mangrai”. Mangrai’s dy-
nasty continued through 1558, when the Kingdom was
defeated by Burma. In 1775 Chiang Mai came under con-
trol of the King of Siam (Surarerks, 2006).

The Mandala urban form of royal city centers and
lesser peripheral centers constituted a tributary ecology
as well as a political system for the Lanna region. The sys-
tem was challenged by colonial demands for metropoli-
tan political systemwith national borders and legal rights

for foreign traders (Winichakul, 1994). Facing the British
in Burma and Malaysia and the French in Laos, Cambo-
dia and Vietnam, the Siamese and later Thai state trans-
formed from tributary to a semi-colonial control over
the Lanna Kingdom at the turn of the 20th century. To
counteract British influence, Siam’s King Rama V con-
nected Chiang Mai to Bangkok with a rail line in 1923,
a huge financial investment. Most economic develop-
ment in Siam/Thailand was focused on the primate city
of Bangkok with its rice producing and industrial periph-
ery, leaving the Chiang Mai relatively unchanged until
the last decades of the turn of the 21st century.

2.2. State Modernization and Ethnographic Studies

Thailand benefitted economically from its Cold War al-
liance with the U.S. during the American War in South-
east Asia, and since the 1970s it became the site of off-
shoring of Japan’s automobile and electronics industries.
From the mid 1980s to the mid 1990s, Thailand was
the world’s fastest growing economy, before the Asian
economic crisis of 1997 and China’s subsequent dom-
ination of global export manufacturing (Pongpaichit &
Baker, 1998). By the 1980s, national policy began to be-
gin some development to the secondary cities of the
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Figure 3. Three scales of the Chiang Mai-Lamphun Valley, a stomach-shaped valley with the royal moated city of Chiang
Mai situated at a slightly higher table at the foothills of Mount Suteph, overlooking a lower flood plain southeast of the
city. The water supply from the mountain to the old city is redrawn from the research of Surapon Dumrikul. Also shown
are the major rivers and community managed weirs documented by P. T. Cohen and R. E. Pearson.

kingdom. Due to the Asian economic crisis of 1997, how-
ever, Thailand’s GDP shrank from 182 to 112 billion dol-
lars. The economy recovered in 2000 with a 5% growth
through 2007. But deep division about the nature of that
recovery has led to continual political unrest, military
coups in 2006 and 2014, and current growth most re-
cently under 2%.

Some of the most valuable information regarding
the recent urban transition of the Chiang Mai region is
found in village anthropological studies conducted since
the 1950s. Ethnographies reveal both the ancientmuang
fai communal farming labor exchange system, and since
the 1980s, the impact of modern irrigation and farm-
ing technologies, access to labor markets and urban-
ization. Long term comparison of ethnographic studies
present not just the traditional social ecological methods
of settlement, but also the transformation of the land-
scape during contactwith colonialism and capitalism. His-
torical records and important longitudinal comparisons
of ethnographies include Peter Cohen’s field work from
1967 to 1969 and follow-up research in 1978 and Shige-
haru Tanabe’s field work in 1974 through 1975 in Mae
Rim, 15 km north and upstream of the city (Tanabe,
1994). Konrad Kingshill (1991) studied a village south and
downstream near Saraphi first in 1957 followed by Jack
and Sulamith Heins Potter field work in the same village
downstream from 1971 to 1972 (Potter J., 1976; Potter
S. H., 1980). Tanabe’s study of a village in Mae Rim docu-
ments village networks as social system employing “prac-
tical ecology”. Both Tanabe and Jack Potter provide re-

markable drawings, diagrams and tables documenting vil-
lage based, comparative, and multi-village irrigation net-
works that provide a baseline to evaluate current house-
hold and farm structure and management (Figure 4).

Anan Ganjanapan in his field work from 1980 to 1981
first recorded the transformation of the village society
due to contacts with modern state Royal Irrigation De-
partment projects (Ganjanapan, 1984). Historian Vanpen
Surarerks (2006) provides both the archival evidence of
the long history of the communal irrigation system, as
well as the introduction of the People’s Irrigation Act
of 1939, when the ancient muang fai system is recog-
nized by the Royal Irrigation Department. Mark Andrew
Ritchie’s field work in the same village as Tanabe from
1990 to 1991 at the beginning of intensive urbanization
and modernizations by the state and a new real estate
market. Local adaptations play out as villagers’ response
to contact with Chiang Mai’s developing labor and land
markets (Ritchie, 1996).

The Ministry of Interior began the first formal plan-
ning regulation according to the Town and Country Plan-
ning Act in Thailand in 1952 in response to rapid eco-
nomic growth and the need for urban development con-
trol in Bangkok. The modern era of land use planning
started following an agreement for technical assistance
from the American government that provided scholar-
ships for Thai planners to study and train in the U.S. and
they applied knowledge in American land use planning
system (Roachanakanan, 2014). American land use plan-
ning is based on dividing and classifying blocks and plots
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Figure 4. Muang (canal) fai (weir) on the Kuang River inside Chiang Mai’s outer ring road. The weir in the center of the
image creates a retention pond at a higher level that supplies the canal on the left of the frame, which in turn gravity-feeds
the rice paddies in the upper left of the frame. The cultivated rice paddies on the left are on the east side of the Kuang River
within the agricultural protection zone, however the ring road is just out of the frame to the left. The unmaintained paddy
on the right is within the low-density housing zone west of the river. Drone imagery Santipab Sonboom, October 2016.

of land into different category according to their differ-
ent functions was not formalized in a land use map in
Chiang Mai until 1984.

Sanay Yarnasarn (1985) attended Columbia Univer-
sity on a government scholarship in the 1980s, where
he was introduced to three theoretical city models from
North American urban geography: concentric zoning, ra-
diating sectors, and multiple nuclei satellites, through
which he attempted to analyze the existing land-use pat-
tern as a basis to project the future urban growth of Chi-
ang Mai city following standard practice in North Amer-
ica. Despite theWestern conceptions embedded in these
models, tools and plans, Chiang Mai’s urban-agricultural
hybrid mix resisted all these rigid and abstract classifica-
tions. The introduction of Western planning strategies,
technology and methods fed by central government in-
vestments in modernization, led to the inevitable adap-
tation of Chiang Mai to Western ideas and patterns (Fig-
ure 5; McGrath, Barcelloni Corte, & Sangawongse, 2012).

2.3. Mapping Rapid Urbanization

The Ministry of Transportation and the Department of
Rural Roads are two Bangkok-based bureaucracies set to
determine ChiangMai’s urban future. A flurry of highway
building projects followed Thailand’s economic boom,
and has accelerated the extended urbanization of Chiang
Mai. The financial crisis of 1997 divides this road infras-

tructure development into two periods in Chiang Mai,
with the construction of superhighway and radial road
widening before crash producing some rural property de-
velopment including exclusive golf course communities
as well as more modest extensions of villages and towns.
The post-crash 21st century city has seen the develop-
ment of a ring road system and the proliferation of mass
market gated communities and new commercial centers.
The uneven development of Chiang Mai can be seen as
the result of a boomandbust cycle in Thailand,which has
lifted the majority out of poverty but has further concen-
trated wealth.

A team from the Faculty of Social Science at Chiang
Mai University and the Chiang Mai Royal Irrigation Of-
fice (Region 6) acquired Landsat Thematic Mapper (TM)
data and Enhanced Thematic Mapper (ETM Plus) data at
30m resolution for 1989, 2000, 2006 and 2009 in order
to come to grips with documenting Chiang Mai’s rapid
urbanization. Data was organized by the supervised clas-
sification (Jensen & Im, 2007) into seven land use types
as shown in Table 1. Land use data was one input into
a computer model covering the area within the compre-
hensive boundary to capture the urban growth pattern
and to predict future land use change through 2030. Ev-
idence revealed a significant increase of urban area dur-
ing the study period (from 10.6% in 1989 to 18.27% in
2009). Five different types of growth were modeled: dif-
fusion, breed (city center expansion), spread (expension
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Figure 5. Eleven land use zones in the 3rd revision of the Chiang Mai Comprehensive Plan. The outer ring road passes
through wedges of agricultural conservation zones, yet is triggering uncontrolled development. Six older town centers
are planned for higher density development along radial roads, but most high density residential and commercial spaces
are emerging at the intersections of the superhighway and ring roads and the radial roads producing unplanned centers.
Adapted from Department of Public Works and Town & Country Planning (2010).

from center and sub-centers), slope, and road based. The
model predicted a significant increase in proportion of
urban area primarily from city center breed and road
based development, within the comprehensive planning
boundary in five year intervals from2010 to 2030with an
increase in urban land from 38% to 80% (Figure 6; Sanga-
wongse, Sengers, & Raven, 2012).

But actual urbanization has exhibited all growth
types in the SLEUTHmodel, as evidence of dispersed and
sub-center growth is evident from both on the ground
and drone surveys, as well as from remote sensing anal-
ysis. The valley has seen a great reduction in rice paddy

land use over the twenty-year period from 1989 to 2009,
first as orchard cultivation replaced rice farming in the
1980s, and after the 1980s, an acceleration of urban-
ization. The current balance in the comprehensive plan-
ning area between forest, orchard, paddy and urban land
uses suggests the possibility of seeding amore dispersed
and mixed urban/rural development in the future, as op-
posed to the current road and expanding center models
(Table 1 and Figure 7).

Further work on land use change analysis in the
Comprehensive Plan boundary was conducted by San-
gawongse and Vittaya (2015). This analysis updated the
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Figure 6. SLEUTH growthmodel was developed from cellular automaton (CA)model, which can be used for mapping urban
growth and land use dynamics. Left, 2010 urbanized area, middle 2020 projection and right 2030. Without any policy shift,
the model predicts 80% urbanized comprehensive planning area by 2030 (Sangawongse, Kowsuvon, & Sasom, 2011).

Table 1. Land Use Change in Chiang Mai Comprehensive Plan boundary. From a paddy dominated region to one in which
patches of forests, orchards, rice paddies and urban land use interact (Sangawongse et al., 2011).

Area 1989 Area 2000 Area 2009

Land Use Type Km2 % Km2 % Km2 %

Urban 173.24 10.60 183.49 12.09 126.32 18.27
Paddy Field 283.46 41.01 201.58 29.19 131.32 18.99
Orchard 123.04 17.80 172.15 24.93 169.62 24.53
Forest 124.91 18.07 155.67 22.54 171.92 24.86
Water Body 114.12 10.60 112.69 10.39 128.21 14.08
Other 173.36 10.61 174.31 10.76 162.88 19.09
Bare Land 119.09 11.32 110.71 10.10 111.24 10.18

number of new buildings within the Comprehensive Plan
boundary up to 2013 using the ortho-aerial photographs
of Chiang Mai acquired from the Royal Thai Survey De-
partment in 2013. Changes between 2000 (base year)
and 2013 were classified according to eleven land uses
in the Comprehensive Plan boundary. Results showed
that built-up areas of urban land use categories have
increased mostly in low density residential class with
33% increase in number of buildings and 37.5% in total
area (Table 2). Most significantly, this research revealed
that 20% of growth since 2000 has crossed the land use
boundaries within the plan with many subdivisions built
within the agricultural zone. Development has also leap-
frogged over the comprehensive boundary itself. Mean-
while large areas zoned for residential use remain active
farming areas. The entire plain is subject today to an ex-
tremely complex condition of urban dispersal, which is
strongly changing the ecological and economicmix of the
region. As a result of the construction of new roads and
urban facilities, a new diffuse and mixed city (McGrath,
2012) is being created.

While the comprehensive plan aims to preserve
wedges of agricultural land between the main radial
streets, gated housing enclaves are being constructed
along both radial and ring roads. The logic of the compre-
hensive land use plan does not sync with the infrastruc-
tural capacities of the irrigation and road systems. A ma-
jor branch of the Mae Kuang system is used as a border
between urban and agricultural land uses, ignoring the
fact that it is best suited for agricultural land. The outer
ring road crosses large swaths of agricultural preserva-
tion zones, while it disrupts the gravity fed irrigation sys-
tem and promotes development of gated communities.
Land use boundaries are not enforced, but bureaucratic
boundaries between ministries and between scalar juris-
dictions prevent synthetic urban/rural planning and de-
sign integration and cooperation.

Clearly the controlled planning strategy promoted
by the Ministry of the Interior does not match the re-
ality on the ground in Chiang Mai. A metacity project
needs to provide the basis for a new conception of the
city and more innovative planning strategies based less
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Figure 7. ChiangMai/LamphunValley showing themajor land cover types. The graph indicates Sangawongse’s land use doc-
umentation of the comprehensive planning boundary. A rice paddy and forested dominated region has recently evolved to
one where there is a balance between urban area, orchard, paddy and forest patches. Agricultural map underlay adapted
from M. Ekasingh, Chiang Mai University Multiple Cropping Center.

Table 2. Land Use Changes in the Comprehensive Plan Boundary by Zones between 2000–2015. Data reveals that 20% of
recent building construction within the comprehensive boundary area has been in agricultural preservation zone. (Sanga-
wongse & Vittaya, 2015).

Buildings Buildings Change in no. Total Area
(2000) (2015) of buildings change

Number Area Number Area Number Percent Area Percent
(Thousands (sq. (Thousands (sq. (Thousands (sq.

Land Use Code/Classes of Units) km.) of Units) km.) of Units) km.)

1. Conservation residential use 2.00 0.39 2.20 0.60 0.20 1.66 0.21 1.08

2. Low density residential zone 4.76 6.99 8.71 14.23 3.95 33.01 7.24 37.51

3. Medium density residential zone 2.52 4.66 3.46 6.70 0.94 7.85 2.04 10.55

4. High density residential zone 12.39 0.31 15 4.09 2.17 18.10 3.78 19.57

5. Specific Industrial zone 1.63 0.44 2 0.61 0.34 2.84 0.18 0.91

6. Rural & Agricultural zone 3.60 3.68 5.2 7.53 1.64 13.67 3.85 19.94

7. Open space for recreation & 4.88 0.08 5.5 1.07 0.65 5.46 0.99 5.11
maintaining environmental quality

8. Educational land use 1.90 0.85 2.4 1.18 0.47 3.91 0.33 1.72

9. Preservation of cultural identity 9.13 1.66 10 2.05 1.18 9.81 0.39 2.02

10. Religious institutions 2.37 0.47 2.6 0.61 0.28 2.31 0.14 0.75

11. Government Institutions and 2.89 0.78 3.1 0.94 0.17 1.39 0.16 0.84
public utilities

Total 48.07 20.31 60.05 39.61 11.98 100.00 19.30 100.00

Urban Planning, 2017, Volume 2, Issue 1, Pages 53–71 63



on hypothetical models, and with more analysis under-
standing of the discrepancy between the comprehensive
land use plan which designates agricultural preservation
wedges, and ring road construction through those sup-
posed preservation zones. With the rise of Edge Cities in
the U.S. in the 1980s, economics developed spatial mod-
els for the self-organization in space along lines (strips
or ribbon developments) and rings, punctuated in time
by waves of development (Krugman, 1996). These mod-
els perfectly describe the two phases of the last four
decades of development in Chiang Mai, which coincide
with the development of a radial and ring road system.
The geographic data looking at land use change from
1989 to 2009 shows the current balance between for-
est, orchards, rice paddies and urban land use, while the
second data set demonstrates the effect of radial and
ring sprawl.

3. Conclusion: Study Areas for a Metacity Project

3.1. Current Urban Reality on the Ground

Two extensive surveys of study areas in close detail have
been conducted, first in the orchard dominated area
south of the city, studied in 2012 (Barcelloni Corte, 2014),
and current field work by McGrath east of the city cen-
ter. The area around Saraphi, downstream of the old city
center of Chiang Mai, is the best irrigated land in the re-
gion, and farmers have profited from switching to longan
and other fruit orchards in the early 1980s with govern-
ment support (Figure 7). Barcelloni describes the tradi-
tional settlement area as consisting of diverse patches,
often separate from each other physically, functionally,
economically and in terms of age, but imbued with great
flexibility, easily modifiable, adaptable to the changing
needs of the different subjects they come under. Along-
side the minute mixture of functions in small urban cen-
ters sit market streets, where homes and shops, mechan-
ics, and small factories cohabit side-by-side, within a cul-
tivated area that has come to be dominated by commer-
cial orchard farming.

Large plots of longan trees stretch in between vil-
lages, tucked in areas removed from recent highway con-
struction and their attended gated communities. Agricul-
tural, industrial and residential uses are not separate but
work, trade, services and leisure coexist within a complex
urban/rural matrix. Spaces of everyday living appear like
complex tesserae within a great territorial mosaic of ex-
tended villages, religious buildings and spaces, factories
and industrial warehouses, as well as small and medium
centers, inside a common territorial frame. The research
offered an analysis of the site as an example of “hori-
zontal urbanism” that integrates the rich mixture of flex-
ible housing patterns, combined residential/work envi-
ronments, with emerging forms of commercial concen-
tration and public life (Barcelloni, 2014).

San Phu Loei, a town in Doi Saket District 15 km. east
of Chiang Mai, is within the Chiang Mai Comprehensive

Plan boundary. Here the new outer ring road intertwines
with the Mae Kuang River, feeding a landscape domi-
nated by wet rice paddy cultivation. Bisecting this inter-
twining river and highway is the narrow, old San Kam-
phaeng Road, the “handicraft highway” developed for
bus coach tourism in the 1980s (Cohen, 1995). Erik Co-
hen identifies two types of craft-ribbons: the simple lo-
calized ribbon, emerging along roads in and adjoining a
craft producing community, and the complex ramified
ribbon which emerges between such a community and
a major urban tourist center. Ban Tawai wood carving vil-
lage south of the city center and the Bo Sang bamboo
and mulberry paper umbrella making to the east are ex-
amples of the former, while Hang Dong to the south and
San Kaphaeng Road to the east are examples of the lat-
ter (Figure 8).

These older radial roads not only fostered new craft
industries to serve bus coach tourism, but also facilitated
the development of a first phase of housing subdivisions
before the financial crisis of 1997, when much specula-
tive real estate development fell into bankruptcy. As a re-
sult, radial roads from the city center connect tomultiple
incomplete and partially vacant subdivisions located be-
tween villages, rice paddies and new gated communities.
Large tracks of rice paddy and vacant land are preserved
within the super blocks created when the new ring roads
crossed the older radials at the end of the 20th century.
The urban low density yellow zone of the comprehensive
plan contains many productive rice fields and orchards,
while patches of new property developments proliferate
within the agricultural preservation zone. Illogically, the
Kuang River forms the border between yellow residential
and green agricultural zones, when it is the main conduit
for paddy irrigation and the life line of a rich agricultural
zone within the outer ring road. (Figure 9). Both study ar-
eas share common opportunities and challenges to the
current urban plan: creating a newvillage compound, fos-
tering new craft economies, and finally designing a new
public realm.

3.2. The New Village Compound

In both sites, village compound houses are structured
to accommodate intergenerational matrilocal extended
families (Potter, J. 1976; Potter, S.H. 1980) confront a
new landscape of gated subdivisions filled with identi-
cal detached houses on small plots built for an imag-
ined nuclear family consumer. Ethnographic studies con-
ducted over several decades reveal how the compound
house accommodated an open relation between inte-
rior and exterior spaces and evolves through simple addi-
tions of extended family dwellings, work spaces and out-
door living areas and kitchens. These compounds create
tree shadedmicroclimates, and now increasingly include
small business enterprises and small dormitories. The ex-
panded compound now often provides the only afford-
able housing for migrant laborers and spaces for small
cottage industries serving the urban economy.
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Figure 8. Figure/Ground drawing of Chiang Mai overlaid on the comprehensive plan area showing the highway induced
sprawl overlaying with the existing village/water/paddy structure of the land. Both growing villages and new gated en-
claves proliferate within the agricultural preservation zone (green on this map). The inset area outlined in red is the study
area illustrated in Figure 9.

In contrast with ring road gated developments, these
small-scale initiatives exploit existing resources to pro-
duce a pattern that densified and adapted the village
with simple modifications. Slight road extensions at vil-
lages create new house zones separate from the large
gated subdivisions along the new ring and widened ar-
terial highways. The pattern of change in the residential
grain of the villages spread across the valley can be de-
tected easily in the time series of Google Maps since
1984. Before the economic crisis of 1997, a first phase
of interventions associated with local actors consisted
of compound and village densification and extensions
through street building and land plotting. A second, post-
crisis phase, features more homogeneous interventions,
completed built out with limited house types of con-
sistent design developed by large Bangkok-based firms

equipped with mortgage plans catering mostly to a non-
resident market (Figure 10).

The new real estate enclaves are highly inflexible and
ill-suited to the climate, familial needs or even cooking
habits of locals. The social value of flexibility confronts
the real estate worth of ensuring a safe investment. The
new gated enclaves feature a limited pallet of material
and layout choices, highly manicured open spaces raised
on land fill and fenced behind large concrete walls above
surrounding farms. Gated and protected, they guarantee
safety and privacy, but at the same time are isolated from
the existing natural resources and social infrastructure.
The selling point for the house is the view of surround-
ing rice fields and mountains, but there is little support
for the farmers or the communal irrigation infrastructure
which maintains that landscape.

Urban Planning, 2017, Volume 2, Issue 1, Pages 53–71 65



Figure 9. Study area showing the Mae Kuang River and adjacent rice paddies on the left in green and the outer ring road
and new gated subdivisions in yellow on the right, overlain on the comprehensive plan zones: yellow is low density hous-
ing, green is agricultural preservation and the purple manufacturing ribbon is along San Kaphaeng Road, the “handicraft
highway”. Collage from Google Earth imagery, December 2016.

3.3. New Craft Economies

The handicraft highways serving tourists as well as the
food processing industry which accompanied longan cul-
tivation and other market based farming have trans-
formed subsistence farming life to diverse forms of com-
modified labor. Ethnographers have described the sea-
sonal cycle of rice farming and how villagers in addi-
tion to setting up craft production also turn to construc-
tion, transportation, tourism and small scale retail to sup-
plement farming income. Single or small groups of in-
dustrial sheds are scattered between villages and farm
fields. These productive fragments at first sight seem at
oddswith the agricultural landscape, but amore detailed
analysis reveals that villages, farms and small industries
are complementary.

Tourism-related craft-producing and marketing es-
tablishments took the form of ribbon development for

bus coach tourism (Cohen, 1995). However, handicraft
was traditionally dispersed within the village and farm
compound setting, and many new art, design, food and
craft entrepreneurs are seeking out these “rural” loca-
tions off the tourist ribbons. ChiangMai’s branch of Thai-
land Creative and Design Center in bringing new atten-
tion to the future of a craft economy tied to global inter-
est in well-designed hand made goods. The co-presence
and the mixture of functions between productive, resi-
dential and agricultural activities sharing the same ser-
vices and infrastructure highlights the possible integra-
tion of rural and urban types, not as a passing phase as
McGee describes in Desakota (1996), but aided by so-
cial media and GPS navigation as a new form of meta-
urbanism. A point cloud of new developments form
micro-nodes of a new local production system that has
a potential to connect to the search for cultural authen-
ticity and sustainable tourism (Figure 11).
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Figure 10. A high wall separates rice paddies and fish ponds from new gated community under construction within the
agricultural preservation zone east of the Kuang River. Industrial food processing sheds can be seen in the background.
Drone imagery: Santipab Sonboom, October 2016.

Figure 11.Wet rice paddies and secondary irrigation canals just north of the weir in Figure 12, all within the low density res-
idential zone of the comprehensive plan. Wat Tha Thum is to the right. Drone imagery: Santipab Sonboom, October 2016.

3.4. A New Public Realm

While the widening of radial roads triggered linear strip
commercial development before the economic crisis of

1997, the completion of three ring roads by end of the
20th century produced a new gated community residen-
tial market, as well as multiple new commercial and
high density residential zones. Malls and mid-rise con-
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dominium projects are built across the street from each
other, but no pedestrian connection has yet emerged.
A proliferation of bicycle advocacy groups and weekend
walking streets has created a new interest for a modern
public realm and in a public transit system. However, the
majority of the area of the valley is an agricultural ter-
ritory that is only designed for the car between histori-
cal city with its temples, wall and moat, and the amenity-
filled forested mountains.

Between and surrounding the new highway sprawl
an intricate network of streams, weirs, canals and roads
forms an undervalued public infrastructure that could
provide public access and participation in agricultural life
rather than forming a scenic backdrop for the market-
ing of new homes. This narrow and winding network in-
duces slow movement of bicycles and pedestrians, but
also motorcycles, tractors and the informal public transit
of pick-up trucks with two benches and small vans. The
small weirs and canals are still collectively maintained by
villagers, cleaned and flushed according to the seasonal
variations of water levels, and marked by spirit houses
and seasonal rituals in sync with the monsoon cycle (Fig-
ure 12). These artifacts are nodes in the most important
public realmof the Lanna territory, and they hold the pos-
sibility of not only connecting the villages, but providing
access between new dense nodes and incorporating the
recently constructed gated enclaves.

These two public investments, one, the state’s large
infrastructural systems, and the other, the gradual im-

provement of the existing pathways and waterways, con-
stitute the overlay of high and slow speed territories.
Since these territories do not have a dominant center,
a dispersed condition establishes non-hierarchical rela-
tionships between their different patterns and speeds.
A metacity system whose complementarity and integra-
tion, beyond the center-periphery center-center opposi-
tion, renders an integrated area where open and agri-
cultural land weaves complex and often complemen-
tary patterns and relationships with new developments.
The metacity is a layered space evolving towards an
increasingly connected mesh where the dispersion of
figures creates a dense network of elements providing
choice and difference but not leading to the forming of
rigid hierarchies.

3.5. Metacity Practice

The last four decades of development in Thailand have
occurred within the volatile time frame of economic
booms and busts, extreme political shifts between pop-
ulist and royalist sentiments, and extreme flood and
draught cycles. Yet, Chiang Mai remains a high amenity
area of ecological and cultural importance with great
scenic beauty and increasing tourist, leisure, retirement
and second home demand. Comprehensive planning fa-
vors the system of the main urban center and the routes
crossing the territory connecting to mountain’s leisure
and recreation amenities. Contemporary design practice

Figure 12. Royal irrigation department people’s irrigation project on site of formermuang fai looking northwith Doi Suthep
mountain to thewest (left of frame). Theweir creates a fish hatchery pond upstream and feeds an irrigation canal following
the curving road to the left. The large rice field in the background, fed by the upstream pond. The rice field is within the
low-density housing zone as it is east of the Kuang River. The land to the west is zoned for agricultural preservation. Drone
imagery: Santipab Sonboom, October 2016.

Urban Planning, 2017, Volume 2, Issue 1, Pages 53–71 68



has focused on the design and packaging of new ar-
chitectural products and the successful conservation of
the historical center and the forested hinterland, while
the agricultural zone of the flood plain in between has
been neglected.

The detailed case study of Chiang Mai can be seen
as representing the extensive urbanization practice of
national infrastructural and real estate products in ru-
ral territories across Asia (Figure 1). Rapid and dense
road and real estate development has ignored the di-
verse cultural, spatial and ecological legacies in the ex-
tended, densely inhabited traditional networks of wet
rice cultivating societies (Figure 2). 20th century urban
building types and design practices progressively stiffen
the territorial ecosystem, making it increasingly less flex-
ible and resilient. The micro-communal irrigation net-
works and cooperative village settlements in Chiang Mai
are important elements of the development and self-
determination of the regional economy and have not
been successfully engaged by governments, architects
and urban planners (Ganjanapan & Lebel, 2014). Cur-
rent urbanization brutalizes the fragile village/rice cul-
tivation/communal irrigation system through modern
dam and canal building and highway construction, urban
strategies of a top-downmetropolitan panning system of
the past.

A metacity practice assists the adaptation of the his-
torical territory to the new demands and desires of a
modernizing society, but always begins with a careful
analysis of the lived reality on the ground. A metacity
projectmodels the calculus of themultitude of individual
decisions relative to the best mode of dwelling, working,
recreating and living by a territory’s residents. A metac-
ity practice reflects the lifestyles of inhabitants who, with
time, have learned to make good use of the consider-
able potential of the natural resources of the valley by
utilizing the power of labor exchange and social coop-
eration (Potter J., 1976) and advocates incremental self-
determination (Tan-Kim-Yong, 1995).
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1. Introduction

Both Aotearoa New Zealand and Canada are settler
states and have common asymmetrical structural pol-
icy features that have sought to dominate Indigenous

peoples1 (Hibbard, Lane, & Rasmussen, 2008; Maaka
& Fleras, 2005). These structures are largely the result
of British colonial planning and settlement that was fa-
cilitated through the negotiation of foundational docu-
ments between the British Crown and Indigenous peo-

1 The collective term ‘Indigenous’ is used throughout this article when speaking to both settler states in order to allow for an international comparison
of key regional land use policy statements from two settler states, and to be consistent with the international context in recognizing First Peoples and
communities who have unique legal and political relationships stemming from original occupancy and inherent connections to specific lands prior to
settler contact. When referring specifically to the Aotearoa New Zealand context, the term ‘Maōri’ is used to refer to Indigenous peoples. When re-
ferring to the Ontario, Canada context, the term ‘First Nations’ is used. ‘Aboriginal peoples’, which refers to First Nations, Métis, and Inuit peoples of
Canada collectively as identified in Section 35 of the Constitution Act, 1982 is not used as prevalently because this article emphasises the perspectives
of First Nations partners who are involved in this research. The term ‘Aboriginal’ is only used in certain instances in the article when referring to the
Canadian context, themanifest content of the Provincial Policy Statement, and Aboriginal and Treaty rights as recognized and affirmed under Section 35
of the Constitution Act, 1982.
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ples grounded in co-existence—Aotearoa New Zealand’s
1840 Treaty of Waitangi and Canada’s Royal Proclama-
tion of 1763. In Canada, the spirit and intent of the
Royal Proclamation of 1763 and the subsequent Treaty
of Niagara of 1764, especially regarding Indigenous per-
spectives and interpretations, has not been lost entirely
from the public conscience.2 The struggle, however, re-
mains to insist on the continued relevance and signifi-
cance of these treaties and reports, rather than disre-
gard, in a process of reconciliation (Borrows, 1997; Royal
Commission on Aboriginal Peoples [RCAP], 1996; Truth
and Reconciliation Commission of Canada [TRC], 2015).
In Aotearoa New Zealand, following the formal reinstate-
ment of the Treaty of Waitangi and the establishment of
the Treaty of Waitangi Tribunal in 1975, there has been
an increased shift towards the formal recognition of its
principles and the foundational idea of two nations and
their founding partnership (Ericksen, Berke, Crawford, &
Dixon, 2004). While both the Royal Proclamation of 1763
and the Treaty ofWaitangi (1840) play significant roles in
determining the rights of Indigenous peoples in Canada
and Aotearoa respectively, regional policies and plans
also deserve close scrutiny regarding the extent to which
the settler states formally recognize the rights of Indige-
nous peoples to lands and resources.

This article proposes that a comparison of the 2014
Provincial Policy Statement (PPS) of Ontario, Canada
(Ministry ofMunicipal Affairs andHousing [MAH], 2014a)
and the 1999 Auckland Council Regional Policy State-
ment (ACRPS) of Aotearoa New Zealand (Auckland Coun-
cil, 1999), using manifest and latent content analysis of
the texts, is warranted in order to evaluate the relative
capacity of each policy to recognize the rights of their re-
spective Indigenous peoples, namely, First Nations and
Maōri peoples. An international comparison of key re-
gional land use policy statements from two settler states
enables a more practical understanding of the strengths
and limitations of both policies on the rights of First
Peoples. As a research partnership of First Nations in
Southern Ontario and academic researchers of non-First
Nations cultural backgrounds, the co-authors’ work has
emerged out of an ongoing interest and need to improve
the relationships that exist between First Nation commu-
nities and state-based planners as well as to influence
state-based planning policies that have historically sit-
uated the issues facing Indigenous peoples, especially
those who live on reserves in close proximity to cities,
as marginal. Following this introduction, a rationale and
background to a comparison of the policies is provided,
followed by the research methods along with the con-
struction of the theoretical framework used to conduct
the manifest and latent content analysis of the policies.
The results are then summarized in relation to each pol-
icy statement respectively beginning first with findings
into the 2014 Provincial Policy Statement and then the

1999 Auckland Council Regional Policy Statement. The
subsequent discussion highlights key lessons from the
analysis of Ontario’s policy andwhat can be learned from
the ACRPS planning context. The article concludes by dis-
cussing the implications of this comparative study for
planning policy and practice.

1.1. Rationale

Our interest in the PPS as a research partnership stems
from our ongoing collective efforts to amend the PPS to
better support meaningful municipal-First Nations rela-
tionships during its 5-year review and our broader collec-
tive interests inmaking inroads and influencing howplan-
ning in Southern Ontario unfolds through systematic and
strategic policy changes at the provincial-scale (McLeod,
Viswanathan, King, Macbeth, & Whitelaw, 2014). With
on-the-ground land use planning and decision-making
in Southern Ontario largely directed and guided by The
Province through the Planning Act (Government of On-
tario, 1990) and PPS, the integration of specific policies
concerning Aboriginal peoples in the most recent iter-
ation of the PPS (2014) was recognized as both signif-
icant and long overdue (Dorries, 2014; McLeod et al.
2014). Based on the findings of McLeod et al. (2015),
the PPS was also recognized as a relatively significant
provincial land use and resource management text in its
relative capacity at recognizing and supporting First Na-
tions, Aboriginal and treaty rights, and embodying past
Crown-First Nations relationships, when assessed along
with 336 other provincial land use planning and resource
management texts. However, to fully comprehend the
strengths and limitations of recent changes to the PPS,
we identified an immediate need to move beyond rel-
ative assessments of Ontario land use planning and re-
sourcemanagement texts, and to carry out a comparison
with a similar guiding planning policy statement from an-
other settler state.

Aotearoa New Zealand was chosen to support this
endeavour at understanding if recent changes to the
PPS where truly significant because it is well recognized
that this settler state, in comparison to Canada, is far
more advanced in its relationships with Maori peoples
at the local government scale (Awatere, Harmsworth,
Rolleston, & Pauling, 2013; Participant Three, personal
communication, June 13, 2014). Without provinces in
Aotearoa New Zealand and following the implementa-
tion of the Resource Management Act (RMA) (Ministry
for the Environment, 1991), planning authority was pri-
marily devolved to regional and local governments. The
ACRPS (1999) was the ideal comparative text with the
PPS (2014) as it situates in a similar position within its
respective planning hierarchy. As part of a comprehen-
sive study of the effectiveness of AotearoaNewZealand’s
new planning regime under the RMA by Ericksen et al.

2 Indeed, Call to Action #45 of the Truth and Reconciliation Commission’s Final Report calls for a (new) Royal Proclamation of Reconciliation that builds
on both the Royal Proclamation of 1763 and the Treaty of Niagara 1764 as well as “reaffirm[ing] a nation-to-nation relationship between Aboriginal
peoples and the Crown.” (TRC, 2015, p. 252)
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(2004), the ACRPS ranked third overall out of 16 regional
policy statements for Māori interests. During the exe-
cution of this comparative analysis between March and
September 2014, the subsequent iteration of the ACRPS
found in a consolidated draft regional policy statement
chapter of the Proposed Auckland Unitary Plan (PAUP)
had been released for review (Auckland Council, 2013).
However, with uncertainty regarding its final contents,
approval, and timeframes for when it would be opera-
tional, it was determined that the ACRPS would be the
ideal policy statement to assess relative to the PPS.

The rationale for executing a comparison between
the PPS (2014) and the ACRPS (1999) was also further
strengthened by the nature of the geographical regions,
the Auckland Region and Southern Ontario, where the
two policy statements largely influence everyday plan-
ning decisions of local governments. First, as major re-
gions, both the Auckland Region and Southern Ontario
comprise of a large proportion of their respective na-
tional populations; the Auckland Region comprising 30%
of Aotearoa New Zealand’s population and Southern On-
tario comprising over 30% of Canada’s population (MAH,
2014b; Memon, Davies, & Fookes, 2007). Each region
is growing fast and provides core economic functions
nationally. Each region is also characterized in many
places by similar patterns of low-density sprawl (Gordon
& Janzen, 2013; Memon et al., 2007). In terms of gover-
nance, both regions during the 1990s faced a series of
reforms and amalgamations that resulted in significant
reductions of the number of local governments (Memon
et al., 2007; Sancton, 2011). Finally, Southern Ontario
and the Auckland Region both exist on ancestral lands of
Indigenous peoples and planning texts in these regions
until recently undervalued Indigenous peoples. Increas-
ingly, Indigenous peoples in each region, parallel to ef-
forts in other regions within settler states, are using land
use planning as a form of resurgence, and to their bene-
fit, in order to gain recognition of their rights and inher-
ent connection to the land and their traditional territo-
ries (Lane & Hibbard, 2005; Porter & Barry, 2013).

2. Background

First Nation reserves in Ontario, Canada, many located
along borders of urban local governments3, have and
continue to be controlled under federal jurisdiction and
the restrictive confines of the Indian Act (MAH, 2009;
RCAP, 1996). Whereas, the provincial government exer-
cises jurisdiction over off-reserve lands, including tradi-
tional territories and lands under specific treaties. The in-
tegration of provincial land use policies concerning First
Nations peoples in Ontario is both significant and long
overdue. The Ontario PPS plays a critical role in planning

in the Province of Ontario, Canada and also influences
the content of other plans within the province. Yet, if
there is a conflict between provincial plans and the PPS,
provincial plans take precedent unless otherwise stated
(MAH, 2014a). The remaining tiers of Ontario’s planning
hierarchy consist of regional official plans by upper-tier
local governments and official plans by lower or single-
tier local governments, and local implementation tools,
such as land use bylaws. In theory, strategic direction
from the province tiers down to local authorities, but in
certain areas of Southern Ontario, lower-tier local gov-
ernmentsmust account for the PPS, four provincial plans,
and higher-tier plans in their day-to-day planning deci-
sions. There have been four versions of the PPS, including
the 1994 Comprehensive Set of Policy Statements, the
1996 PPS, the 2005 PPS and the 2014 PPS. The current
PPS came into effect in April 2014 and is significantly dif-
ferent than its predecessors with respect to recognition
and support of First Nations (Dorries, 2014). It is posited
that in order to fully comprehend the strengths and limi-
tations of the PPS in relation to the rights of First Nations,
there is a benefit to moving beyond relative assessment
of federal policies across nations and to carrying out an
international comparison with a regional plan from an-
other settler state.

Since the early 1990s, Aotearoa New Zealand’s plan-
ning context has been characterized by an approach, in
which regional and territorial authorities under the guid-
ance of the Resource Management Act have had a great
degree of discretion in developing policies and plans. Un-
der the RMA, each regional council is required to prepare
a regional policy statement, which reflects the regional
context and identifies significant resource issues and poli-
cies to address their management. Consequently, the
Auckland Regional Council Policy Statement came into ef-
fect in August 1999 to promote the sustainable manage-
ment of natural and physical resources in the Auckland
Region following a period of major decentralization and
reform of planning and governance (Auckland Council,
1999).While the RMA is regarded as the highest strategic
tier across all regions in Aotearoa New Zealand, the cen-
tral government4 is also required to provide additional
guidance through national policy statements and New
Zealand Coastal Policy Statements. Specific to the Auck-
land Region’s planning context, the ACRPS is situated just
below the tier of the RMA and has a significant influ-
ence on the content of regional plans, regional coastal
plans, and district plans, as lower levels of plans and poli-
cies cannot be inconsistentwith this regional policy state-
ment (Ericksen et al., 2004). Without a parallel gover-
nance hierarchy to accompany the policy hierarchy, local
and regional governments are required to act in partner-
ship to ensure that the goals of the statute are beingmet.

3 The term ‘local government’ is intentionally used throughout this article to allow for a comparison between the PPS (2014) and ACRPS (1999). While
‘municipal government’ is often cited in the Canadian context as a form of local government and referenced throughout the overall land use planning
framework in Ontario; the term ‘municipal’ is not used in Aotearoa New Zealand and is not transferable. Accordingly, we have intentionally avoided us-
ing the term ‘municipal’ and refer to municipalities and municipal governments in the Ontario context as local governments to support this comparison
with the Auckland Region.

4 The equivalent of the central government in Aotearoa New Zealand is the Federal government in Canada.
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3. Methods and Framework for Analysis

To assess the 2014 and previous versions of the Ontario
PPS and the ACRPS (1999), a literature review, policy doc-
ument analysis, and four interviews for validation pur-
poses (three with First Nations community representa-
tives and one planning expert in Southern Ontario) were
conducted in this research from March to September
2014 to ensure triangulation, internal validity of initial
findings and external validity of the analytic framework.
The interviews are therefore integrated into several sec-
tions of the paper rather than as standalone findings.
This research examines bothmanifest and latent content
of policy statements and their associated higher-tier leg-
islation with respect to Indigenous peoples and not their
effects or implementation. In turn, the primary method
for further inquiry was document analysis (Cope, 2010).
The justifications for the use of document analysis draws
heavily from Barry and Porter (2011) and Porter and
Barry (2013) as the critical examination of planning law
and governance in British Columbia, Canada and Victo-
ria, Australia, evident in both articles, highlights the need
to analyze statutory planning texts, including legislation,
policies, guidelines and regulations to better understand
planning’s conflicting relationship with Indigenous peo-
ples. It became clear that for this research it was just as
important to understand the content of strategic-level
policy statements that shape the everyday as it was to un-
derstand daily practices and processes that can advance
Indigenous peoples’ rights, concerns, and knowledge as
well as create uneven power relations and starting points
for communities.

Yet, analytical frameworks that assist in evaluating
and making inferences about provincial and regional pol-
icy with respect to Indigenous peoples are relatively
limited; this required our research partnership to con-
struct an analytical framework by drawing out specific el-
ements from the literature. To elaborate, the few frame-
works that do exist relating to the New Zealand planning
context, primarily Berke, Ericksen, Crawford and Dixon
(2002) and Ericksen et al. (2004), tend to “simplify Indige-
nous recognition to a matter of accommodating greater
numbers of Indigenous peoples in mainstream decision-
making forums” (Barry & Porter, 2011, p. 172). While
these authors focused on New Zealand’s environmental
planning regime under RMA, including analyzing a num-
ber of plans and policy statements in great detail along
with their successes and failures, the actual questions
and criteria that guided their analysis were too RMA-
focused, making it difficult to transfer to a comparative
study. As a result, with limited studies regarding the con-
tent analysis of Crown and local government planning
policies in relation to Indigenous peoples and no clear
comparative framework for planning policy statements
to replicate, the research partnership had to engage in

theory development (Yin, 2009). Informed by the ideas
of our research partnership and relevant academic liter-
ature5, a four-tiered framework to assess the manifest
and latent content of each policy statement document
was developed as a part of an iterative process to ad-
dress this void in the literature. It was further validated
through expert interviews.

4. Four-Tiered Framework

The framework implemented in the document analysis
of the manifest and latent content of the policy state-
ments consists of four elements: clarity, recognition, will-
ingness and active reconciliation. Each element is guided
by questions and indicators that informed the policy anal-
ysis of relevant sections of each of the planning texts un-
der scrutiny. Authors that broadly informed the founda-
tions of corresponding elements of the framework are
also identified with the corresponding elements of the
framework. Grounding the analytical framework in ex-
isting literature was done to ensure the implications of
this research would link to larger discussions of planning
theory and practice. This analytical framework is by no
means complete and should be treated as a living docu-
ment to learn from and build upon.

4.1. Clarity

Starting with clarity, as noted in Table 1, the first ele-
ment of framework is intended to chart the position of
individual policy statements within their respective plan-
ning frameworks and evaluate whether they vertically
connect to higher-tier legislation and lower-tier plans,
such as official plans in Southern Ontario and district
plans in theAucklandRegion. Drawing fromEricksen et al.
(2004) and Berke et al. (2002), who used multiple meth-
ods to evaluate how well regional and district plans as
well as certain regional policy statements in Aotearoa
New Zealand accounted for themandate of the RMA and
key provisions relating to Māori interests and the Treaty,
the first question and set of primary indicators (Table 1)
were established to analyzewhat guidance is provided by
higher-tier legislation for each policy statement. The sec-
ond question and set of indicators (Table 1) draws from
the concepts of strategic planning and tiering (Healey,
2006; Noble, 2009) and are intended to identify if lower-
tier planning authorities have to conform to policy state-
ments through reviewing the terminology in key provi-
sions of the Planning Act (1990) and the RMA (1991).

4.2. Recognition

Recognition, the second element of the framework, is
meant to focus the policy analysis on how state-based
planning, as mediated through texts, extends horizon-

5 It is important to note that ideas and concepts of authors listed within individual elements of the framework collectively influenced the development
of that element of the framework. For instance, Noble (2009) influenced the research partnership in focusing on tiering and understanding how over-
arching legislation at the strategic level tiers down to individual policy statements.
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Table 1. Key aspects to Clarity in reference to the Ontario Provincial Policy Statement and the Auckland Council Regional
Policy Statement.

Primary Indicators

PPS (Ontario, Canada)
ACRPS (Auckland Region,

Question Aotearoa New Zealand)

Do higher-tier
legislation provide a
clear mandate on
Indigenous issues and
rights for the policy
statement?

Within the manifest content of the Planning
Act (1990) is there reference to:

1. Indigenous peoples (First Nations;
1. Aboriginal peoples; Indian Band; First
1. Nation Council)

2. Aboriginal & treaty rights (section 35 of
2. the Constitution Act, 1982; specific
2. treaties)

3. The Royal Proclamation of 1763

Within the manifest content of the RMA is
there reference to:

1. Indigenous peoples (Māori; Indigenous
1. Peoples; Tangata Whenua; Mana Whenua)

2. Treaty of Waitangi

Do lower-tier planning
authorities have to
conform to the policy
statement when making
informed land use
planning decisions?

Assessment of terminology in section 3 of
the Planning Act (1990)

Assessment of terminology in section 59–62
of the RMA

tally outwards to the edges of planning to draw in Indige-
nous peoples’ rights, concerns, claims and knowledge
that have historically been overlooked. The first question
and set of indicators (Table 2) centre on identifying the
highly circumscribed sites of recognition within each pol-
icy statement where Indigenous peoples, treaties, rights
and traditional territories are brought forward (Barry &
Porter, 2011; Porter & Barry, 2013). The second ques-
tion and set of indicators (Table 2) then examine the la-
tent content of flagged sites of recognition to evaluate
whether Indigenous peoples are framed by the discourse
of policy statements as just another stakeholder (Healey,
1997) or as equal and active partners with equal foot-
ing in the planning process (RCAP, 1996; Borrows, 1997;
Maaka & Fleras, 2005; Porter, 2006). Understanding
what forms that recognition takes in policy statements
gives further insight into how lower-tier planning author-
ities recognize and engage with Indigenous peoples and
more generally, the continued existence of asymmetrical
relations between dominant planning frameworks and
Indigenous peoples (Hibbard et al., 2008).

4.3. Willingness

Willingness is the third element of the framework, as
noted in Table 3. Questions that inform this element and
set of indicators (Table 3) are grounded in the work of
McLeod et al. (2015), and are intended to identify the
degree of willingness of the Crown set out in each pol-
icy statement to honour past relations. Still, historically,
Indigenous peoples do not enter planning systems on
equal terms, and consultation and accommodation poli-
cies may not fundamentally change a community’s un-
even starting point in the planning process (Hibbard et

al., 2008). Thus, in certain instances different degrees of
willingness within texts may not change the status quo
significantly and improve Indigenous peoples’ ability to
shape local decision-making (Dorries, 2014; Participant
Four, personal communication, July 23, 2014).

4.4. Active Reconciliation

Active reconciliation, the final element of the framework
is best understood theoretically as multifaceted and em-
bodies a set of temporal connections to the past and fu-
ture, which together have the potential to enable plan-
ning as a system of representation to become unsettled
and transformed by acknowledging what has happened
in the past, figuring out what is going to be done about it
and then following through with action. According to the
Truth and Reconciliation Commission of Canada (2015,
p. 6), reconciliation means “establishing and maintain-
ing a mutually respectful relationship between Aborig-
inal and non-Aboriginal peoples in [Canada]. In order
for that to happen, there has to be awareness of the
past, acknowledgement of the harm that has been in-
flicted, atonement for the causes, and actions to change
behaviour.” In Aotearoa, similarly, active reconciliation
with respect to the framework is not a passive act that
is a means to an end as has been the case in Canada
through formal apologies (Fairweather, 2006). Reconcili-
ation has no end state as it is an active and genuine pro-
cess to change and transform uneven planning relations
through first acknowledging planning’s past and current
role in injustices towards Indigenous peoples. Further-
more, reconciliation acknowledges the limits of planning
frameworks that continue to be defined by dominant so-
ciety, that Indigenous peoples have an inherent right to
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Table 2. Key aspects to Recognition in reference to the Ontario Provincial Policy Statement and the Auckland Council Re-
gional Policy Statement.

Primary Indicators

PPS (Ontario, Canada)
ACRPS (Auckland Region,

Question Aotearoa New Zealand)

What form does
recognition of
Indigenous peoples,
treaties, rights and
traditional territories
take within the policy
statement?

Within the manifest content of policy
statement is there reference to:

1. Indigenous peoples (First Nations;
1. Aboriginal Peoples; Indian Band; First
1. Nation Council);

2. Aboriginal & treaty rights (section 35 of
2. the Constitution Act, 1982; specific
2. treaties; Royal Proclamation of 1763)

3. Traditional territories (traditional
3. territories; sites of cultural significance to
3. individual nations)

4. Indigenous language, expressions, and
4. worldviews

Within the manifest content of policy
statement is there reference to:

1. Indigenous peoples (Māori; Indigenous
1. peoples; Tangata Whenua; Mana Whenua)

2. Treaties & rights (Treaty of Waitangi)

3. Traditional territories (ancestral lands;
3. ancestral taonga)

4. Indigenous language, expressions, and
4. worldviews

How are Indigenous
peoples framed within
planning processes
based on the textual
evidence of the policy
statement?

Within the latent content of the policy
statement is there reference to:

1. Indigenous peoples as stakeholders in
1. planning processes; or

2. Indigenous peoples as equal and active
2. partners with equal footing in planning
2. processes.

Within the latent content of the policy
statement is there reference to:

1. Indigenous peoples as stakeholders in
1. planning processes; or

2. Indigenous peoples as equal and active
2. partners with equal footing in planning
2. processes.

Table 3. Key aspects to Willingness in reference to the Ontario Provincial Policy Statement and the Auckland Council Re-
gional Policy Statement.

Primary Indicators

PPS (Ontario, Canada)
ACRPS (Auckland Region,

Question Aotearoa New Zealand)

What is the degree of
willingness of the Crown
set out in each
individual policy
statement to honour
past relations and
acknowledge and
engage with Indigenous
peoples, perspectives
and concerns?

Within the manifest and latent content of
the policy statement is there reference to:

1. Reference to consultation with respect to
1. Indigenous peoples

2. Reference to accommodation with respect
2. to Indigenous peoples

3. Reference to consent with respect to
3. Indigenous peoples

Within the manifest and latent content of
the policy statement is there reference to:

1. Reference to consultation with respect to
1. Indigenous peoples

2. Reference to accommodation with respect
2. to Indigenous peoples

3. Reference to consent with respect to
3. Indigenous peoples

self-determination and that there is an imminent need
for effective and sustained equitable relationship build-
ing to restore shared territories. While reconciliation is
the responsibility of all of society to address denial and
make fundamental changes and restitution (Corntassel &
Holder, 2008), state-based planning also has a significant
role to play in its advancement.

The overarching question and four primary indica-
tors (Table 4) that inform this element of the analyti-

cal framework were chosen because they act as points
of reference into how prepared governing officials and
planning policymakers are in actively challenging and re-
structuring the status quo of Indigenous peoples-state
relations based on the content of planning texts. The
four indicators provide insight into what may be miss-
ing from current planning policy and collectively draw
on Barry and Porter (2011), Borrows (1997), Corntassel
and Holder (2008), Hibbard et al. (2008), Maaka and
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Table 4. Key aspects to Active Reconciliation in Reference to the Ontario Provincial Policy Statement and the Auckland
Council Regional Policy Statement.

Primary Indicators

PPS (Ontario, Canada)
ACRPS (Auckland Region,

Question Aotearoa New Zealand)

How does the policy
statement reconcile
both the limitations of
state-based planning
efforts with respect to
Indigenous peoples and
the opportunities to
support and sustain
relationships and
mutual understanding
amongst Indigenous and
non-Indigenous
peoples?

Within the manifest and latent content of
the policy statement is there reference to:

1. Acknowledgement of planning’s
1. involvement in historical and ongoing
1. injustices towards Indigenous peoples,
1. rights and traditional territories

2. Acknowledgement of the current
2. limitations of planning in understanding
2. Indigenous peoples’ rights, concerns,
2. claims and knowledge and the need for
2. Indigenous voices and partnerships to
2. actively transform planning

3. Acknowledgement of Indigenous peoples’
3. inherent right to self-determination

4. Acknowledgement of the need for
4. building effective and sustained equitable
4. relationships between the Crown,
4. Indigenous peoples and non-Indigenous
4. communities on common ground and
4. actively following through

Within the manifest and latent content of
the policy statement is there reference to:

1. Acknowledgement of planning’s
1. involvement in historical and ongoing
1. injustices towards Indigenous peoples,
1. rights and traditional territories

2. Acknowledgement of the current
2. limitations of planning in understanding
2. Indigenous peoples’ rights, concerns,
2. claims and knowledge and the need for
2. Indigenous voices and partnerships to
2. actively transform planning

3. Acknowledgement of Indigenous peoples’
3. inherent right to self-determination

4. Acknowledgement of the need for
4. building effective and sustained equitable
4. relationships between the Crown,
4. Indigenous peoples and non-Indigenous
4. communities on common ground and
4. actively following through

Fleras (2005), Porter (2006), Porter (2010), the RCAP
(1996), Regan (2010), Sandercock (2004), Turner (2006)
and the UN Declaration on the Rights of Indigenous Peo-
ples (United Nations, 2007). Active reconciliation along
with the previous three elements, serve to advance dis-
cussions about how we can move from the conceptual
to actual changes in order to plan differently through
mutual understanding and learning between Indigenous
and non-Indigenous peoples on common ground.

5. Results

Results are presented in twomajor parts—the currentOn-
tario PPS (2014) and the ACRPS (1999). Keeping with the
context of Indigenous peoples-state relations in Southern
Ontario and the Auckland Region, findings from the an-
alytical framework relating to the PPS refer to First Na-
tions, while findings relating to the ACRPS refer to Māori
people, iwi, Mana Whenua or Tangata Whenua. Certain
terms will be used interchangeably. Prior to the current
PPS (2014), the three earlier versions of the Ontario PPS
(the 1994 Comprehensive Set of Policy Statements, the
1996 PPS and the 2005 PPS) differed significantly in terms
of content and policies, and came into effect under three
different provincial governments. Yet, they share one ma-
jor commonality: there was no clear acknowledgment of
First Nations or Aboriginal peoples in general in any of the

three planning texts. These earlier iterations and their in-
ability to recognize and support First Nations is significant
to document because it provides a baseline of where the
PPS has come from, heightening the importance of recent
changes to this policy statement.

5.1. The Ontario Provincial Policy Statement

5.1.1. Clarity

The Planning Act (1990) in its most recent amended form
does not provide a clear mandate on First Nations issues
and rights as distinct communities continue to be framed
as ‘public bodies’. There is also no mention of section 35
of the Constitution Act, 1982, which protects Aboriginal
and treaty rights or a clear connection to the principles of
Royal Proclamation of 1763 in this guiding legislation. In
terms of conformity, according to subsection 3(5) of the
Planning Act (1990), planning authorities, including local
governments, a local board, a planning board and provin-
cial ministers ‘shall be consistent with’ the current PPS
when exercising their authority over a planning matter.
This subsection requires that all official plans at the local
government-scale be in line with the current PPS. How-
ever, the PPS is read in conjunction with provincial plans,
and if there is a conflict, provincial plans take precedent
unless otherwise stated (MAH, 2014a). For example, cer-
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tain legislation, such as the Green Energy Act (Govern-
ment of Ontario, 2009), can also override the current
PPS as well as provincial and official plans. Thus, confor-
mity to the PPS through official plans in certain regions of
Southern Ontario may not be as straightforward due to
overarching and conflicting provincial plans and legisla-
tion. This reality highlights the importance of developing
new provisions based on First Nations-led amendments
in other policies relating to the Southern Ontario context
that may overwrite the PPS.

5.1.2. Recognition

In contrast to the void of recognition of the three previ-
ous PPS, the current PPS (2014) addresses this element
to a certain extent. First, there is direct recognition of
First Nations through use of the broad term Aboriginal,
which under the Constitution Act, 1982 refers to First Na-
tions, Métis and Inuit collectively. The use of the term
Aboriginal in conjunction with peoples and communities
occurs in six instances, primarily around discussions and
definitions around conserving cultural heritage and ar-
chaeological resources. There is also recognition of ex-
isting Aboriginal and treaty rights in section 4.0 of the
PPS regarding implementation and interpretation as it
outlines that the policy statement “shall be implemented
in a manner that is consistent with the recognition and
affirmation of existing Aboriginal and treaty rights in
section 35 of the Constitution Act, 1982” (MAH, 2014a,
p. 33). By recognizing existing rights protected under sec-
tion 35, the policy statement avoids previous uncertain-
ties attached with placing the onus on practitioners to
read the PPS in conjunction with overarching federal and
provincial policies. This acknowledgement of section 35
in the PPS visibly brings Aboriginal and treaty rights to
the forefront of Ontario’s planning framework.

The content analysis also highlighted several gaps in
recognition. For instance, specific treaties and individ-
ual agreements to Ontario between the Crown and First
Nations as well as the principles of the Royal Proclama-
tion of 1763 are not recognized. Most noticeably, there
is no recognition of the land and traditional territories
in the most recent policy statement. It would behoove
the Province to recognize traditional territories and bring
them to the forefront of planning policies in Ontario be-
cause these lands are often at the centre of ongoing
First Nations grievances and disputes over continued de-
velopment on contested territories (Ipperwash Inquiry,
2007; DeVries, 2012; Participant Four, personal commu-
nication, July 23, 2014). Dorries (2012) has noted how
planners in Canada remain ignorant, if not uninformed,
to recognize Aboriginal treaty rights on lands held by the
Crown, including reserves, treaty lands, and traditional
territories upon which cities are located. Furthermore,
without recognition in the policy statement, it cannot be
assumed that all non-Indigenous practitioners and local
government councils would factor traditional territories
into daily decision-making. In particular, there remains

a prevalent assumption amongst non-First Nations com-
munities that provincial lands have been honourably set-
tled and that First Nations do not have a continued inter-
est or right to the land, especially in already developed ar-
eas (Participant Two, personal communication, June 12,
2014). These types of assumptions, often reproduced in
planning policy, counter meaningful opportunities to ed-
ucate practitioners and the public at large into the sig-
nificance of differing and equally valid Indigenous per-
spectives. Lastly, based on the content of the PPS, First
Nations continue to be framed as stakeholders in plan-
ning processes; this is an enormous problem. By framing
First Nations as stakeholders rather than as owners and
keepers of the land, the Crown and the government per-
petuate the denial of First Nations to their inherent and
treaty rights (Turner, 2006). As noted by Porter (2006, p.
389) the term ‘stakeholder’ when applied to Indigenous
people, “fails to appreciate their unique status as origi-
nal owners of country that was wrested from them by
the modern, colonial state” and when reinforced within
a framework of inclusion, could simply reinforce pater-
nalistic relationships between the Crown and Indigenous
peoples rather than an emancipatory relationship that
could support if not uphold Indigenous sovereignty.

5.1.3. Willingness

The importance of consulting First Nations “on planning
matters that may affect their rights and interests” as out-
lined in Part IV’s vision statement signals a degree of will-
ingness that was absent from previous policy statements
(MAH, 2014a, p. 4). There are also new sections that em-
phasize consultation through stating that planning au-
thorities ‘shall consider’ Aboriginal interests in conserv-
ing cultural heritage and archaeological resources (sec-
tion 2.6.5) and ‘are encouraged’ to coordinate planning
matters with Aboriginal communities (section 1.2.2). De-
spite the use of less firm language in the latter, the inte-
gration of these new section represents a step forward
for land use planning policy in Ontario. While the word
‘accommodate’ is not cited in the latest PPS, the direct
integration of section 35 of the Constitution Act, 1982 in
section 4.3 could be interpreted as a form of accommo-
dation with respect to First Nations. In order to ensure
that the implementation of the PPS’ policies do not in-
fringe on existing Aboriginal and treaty rights, consulta-
tion and in certain instances accommodation would be
required. Reference to consent with respect to First Na-
tions remains non-existent in the entire PPS. Neverthe-
less, consent may already be part of the on-the-ground
processes and relations between certain local govern-
ments and neighbouring First Nations even if it is ab-
sent in the province’sminimum standards of the PPS. The
duty to consult and accommodate First Nations should
be expected of the Province and thereby also anticipated
within the PPS. The duty to consult is legally upheld by
the Crown, as represented by the Government of Canada
and the provinces, as well as by local governments (or
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municipalities) by virtue of being a third party to the
Crown (Fraser & Viswanathan, 2013).

5.1.4. Active Reconciliation

The four indicators for active reconciliation were either
absent orminimally visible in the reviewof the latent con-
tent of the latest PPS. There was no connectionmade be-
tween land use planning policies and historical and ongo-
ing injustices towards First Nations, Aboriginal and treaty
rights and traditional territories. A simple reference to
the findings of the Ipperwash Inquiry (2007) or the
Royal Commission on Aboriginal Peoples (1996) would
address this inherent gap in understanding. In terms of
an acknowledgement of the limitations of planning, Sec-
tion 1.2.2 under very liberal interpretations could be con-
strued as recognition of this limit and the need to coor-
dinate with First Nations, but it still gives authority and
agency to planning authorities to decide if it should co-
ordinate. There was also no recognition in the PPS of
First Nations’ inherent right to self-determination. Lastly,
the policies relating to First Nations collectively, particu-
larly those focused enhancing dialogue and communica-
tion between First Nations and local governments, could
be viewed as a necessary step towards more tangible
policies regarding building effective and sustained equi-
table relationships.

5.2. The 1999 Auckland Council Regional Policy Statement

5.2.1. Clarity

The RMA did provide a clear mandate on Māori issues
and rights for Auckland Council in preparation of a re-
gional policy statement. First, subsection 6(e), outlines
that “the relationship of Māori and their culture and
traditions with their ancestral lands, water, sites, waahi
tapu and taonga” is a matter of national significance and
shall be recognized and provided for by all persons exer-
cising functions and authority under the Act (1991, p. 69).
Second, in subsection 7(a), there is recognition of kaitiak-
itanga and accordingly, plans and policies must ‘have re-
gard to’ the exercise of guardianship by local Māori peo-
ple. Third, section 8 identifies that principles of the Treaty
‘shall be taken into account’.

In addition to these broad provisions that apply to
all decisions and plans under the RMA, there are also
policies specific to regional policy statements. Subsec-
tion 61(2A) (a) outlines that when a regional council is
preparing or altering a regional policy statement they
‘must take into account’ any relevant iwi planning doc-
ument if it is brought forward by a recognized iwi author-
ity. Subsection 62(1) (b) then identifies that any regional
policy statement ‘must state’ resource management is-
sues of regional iwi authorities. In terms of conformity,
according to subsection 67(3) (c) and 75(3) (c), lower-tier
regional plans and district plans ‘must give effect’ to their
respective regional policy statement.

5.2.2. Recognition

There is significant and meaningful recognition of Māori
people, the Treaty, rights and ancestral lands in the
ACRPS. To begin, the first page of the policy statement
starts with Māori proverb in both Māori and English. In
section 2.2 regarding the current context of the Auckland
Region, there is acknowledgement that the Māori were
first occupants of the region and New Zealand. Subsec-
tions 2.4.8 and 2.4.9, outlines that in accordancewith the
RMA that the relationship of Māori with their ancestral
lands and resources are matters of national significance
and that Tangata Whenua are under significant pressure
to protect and manage their ancestral sites and lands.
There is also an admission that the Treaty of Waitangi
has been undervalued historically in the management of
resources in the region within subsection 2.4.9.

The highest frequency of recognition occurs in Chap-
ter 3 as it is entirely dedicated to regional resource issues
significant to local Māori people. It lists Māori groups
thatwere consulted for theACRPS and summarizes key is-
sues, objectives, policies, methods and justifications. Re-
garding the recognition of the Treaty of Waitangi, Ap-
pendix E of the Treaty provides the three accepted ver-
sions of the Treaty (English text, Māori text, translation
of Māori text) while the principles of the Treaty are ref-
erenced in several instances throughout the text. The ac-
tual principles are never defined in greater detail beyond
these references. With respect to traditional territories,
there are clear instances of recognition of ancestral lands
and taonga, but they are typically referenced with sec-
tion 6(e) of the RMA and directly paraphrased from the
RMA (1991), which does not account for the context of
the Auckland Region. Through referencing both English
and Māori terms for Māori people, recognizing (with
limitation) the customary authority of Tangata Whenua
over resource management, and emphasizing the need
to take into account iwi planning documents, the policies
found in this planning text move away, to a certain de-
gree, from the traditional stakeholder model to embody
a partnership approach. However, there are external lim-
itations to these forms of text-based recognition as plan-
ning is still largely dominated by non-Indigenous perspec-
tives and local non-Indigenous councillors who oversee
planning may not be “ready to genuinely share power
with iwi” (Ericksen et al., 2004, p. 131).

5.2.3. Willingness

The ACRPS emphasizes a relatively strong willingness to
honour past relations through integrating consultation
and accommodation with respect to Māori people in dif-
ferent policies, methods, reasons and anticipated results.
The most apparent examples of a willingness to consult
occur in specific policies and methods in Chapter 3. For
instance, policy 3.4.7 identifies that the involvement of
Tangata Whenua in the development, implementation
or review of the ACRPS as well as regional and district
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plans “shall be undertaken in ways which…(iv) provide
for early and effective consultation” (Auckland Council,
1999, Chapter 3, p. 3). To give effect to this policy, several
methods are provided, including the requirement that
theAuckland Council through consultationwith local Tan-
gataWhenua develop up-to-date consultation guidelines
and checklists and ensure a directory of Māori organiza-
tions and representatives are available to assist govern-
ment and third parties with consultations. The Auckland
Council and territorial authorities are also required to
encourage applicants to consult affected Māori groups
prior to submitting resource consents. To ensure the
recognition and protection of sacred places, sites and
resources, where agreed upon by Tangata Whenua (pol-
icy 3.4.2), planning authorities are required to consult in
order to identify sites in plans and provide appropriate
levels of protection.

Under the framework of the ACRPS, regional and dis-
trict plans ‘will make’ provisions to protect “sites and ar-
eas of special significance to Tangata Whenua” where
such sites are recognized to exist based on Indigenous
knowledge, but not identified in conventional planning
maps or diagrams (Auckland Council, 1999, Chapter 3,
p. 3). This form of accommodation gives agency to
Māori people to shape the dominant state-based plan-
ning framework without having to conform to it to ensure
their claims and knowledge are valid. Policy 3.4.10 further
highlights a degree of accommodation by stating that the
management of resources ‘shall take into account’ rele-
vant Treaty claims and customary rights of Māori people.
Lastly, in keepingwith Policy 3.4.13 to promote the ‘practi-
cal expression’ of kaitiakitanga, the ethic of guardianship,
the Auckland Council and territorial authoritiesmust iden-
tify opportunities to include iwi authorities in themanage-
ment of ancestral sites and resources, including the poten-
tial to transfer authority and functions. These features of
the policy statement together express a willingness to rec-
ognize and engage with Indigenous peoples, perspective
and concerns. However, in approximately 168 instances
of the use of word ‘consent’ there was no documentation
of the term in relation toMāori people. This lack of textual
evidence of consent with respect to Māori demonstrates
a clear limitation of the policy statement and planning in
general in theAucklandRegion. It focuses on increasing In-
digenous participation without a significant willingness to
give Māori people greater authority or autonomy, which
limits any opportunity to address the larger uneven struc-
tures of planning frameworks.

5.2.4. Active Reconciliation

In contrast to the current PPS (2014) and its predeces-
sors, the ACRPS does engage with certain aspects of ac-
tive reconciliation. To begin, section 3.2.3 of the ACRPS
acknowledges to a certain extent planning’s involvement
in historical and ongoing injustices towards Māori peo-
ple and highlights the following factors (Auckland Council,
1999, Chapter 3, p. 3) regarding the impact of the Crown’s

breach of the Treaty in Auckland, including: “the alien-
ation of land and other resources whichwere guaranteed
to Tangata Whenua; loss of the use and enjoyment of re-
sources as a result of pollutive discharges to ancestral wa-
ters; [and] the over-riding of the customary rights and re-
sponsibilities over ancestral taonga”. Section 3.2.3 of the
ACRPS also recognizes how the Crown has “individualised
title and granted use rights in respect of taonga (eg., min-
erals, water, and land) to individuals and organisations”
such that, “[t]he Crown receives income as a result of
those actions” (Auckland Council, 1999, Chapter 3, p. 3).

There is also acknowledgement of the limitation of
planning and the need for Indigenous involvement in
planning processes and decision-making the ACRPS. Sec-
tion 3.2.2 lists five general factors identified by Māori
communities that have inhibited the realization of statu-
tory provisions and their full participation in planning
processes, including among others a general misunder-
standing of Māori values and limited techniques to en-
sure early and effective engagement in planning pro-
cesses (Auckland Council, 1999, Chapter 3, p. 3). Over-
all, the policy statement fared relatively well with re-
spect to these two indicators. However, the ACRPS’ ap-
proach to active reconciliation becomes progressively
vague and limited when the two final indicators are crit-
ically taken into consideration. First, recognition of self-
determination is not clear or explicit within the latent
content of the policy statement. Although there is refer-
ence of rangatiratanga, which has become synonymous
with the Indigenous right to self-determination, it is de-
fined with the policy statement as “full tribal authority”,
which can be understood as local Indigenous organiza-
tions that have been given certain authorities over the
management of resources and delivery of services by
the state following New Zealand’s major period of decen-
tralization (Auckland Council, 1999, Appendix D, p. 12).
This narrow interpretation juxtaposes others that exist
(see Maaka & Fleras, 2005). The fourth indicator, an ac-
knowledgement of the need for building effective and
sustained equitable relationships, is partially recognized
in the latent content of the policy statement through an
apparent emphasis on strengthen ties withMāori people
and authority in different sections. In particular, policies
regarding the potential transfer of authority to Māori
organization or iwi authorities could be interpreted as
recognition of this need, but this transfer still occurs on
planning’s own terms and in the face of pressures from
dominant non-Indigenous interests. These last two as-
pects of active reconciliation further illustrate the limits
of this policy statement in its own ability to support a fun-
damental shift towards finding common ground.

6. Discussion

Based on the analysis, the Government of Ontario has
made significant advances with respect to recognition
and support of First Nations in the most recent PPS. The
content of 2014 PPS signals a long-awaited change in ap-
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proach towards recognition and support of First Nations’
rights and interests in provincial land use planning policy.
One of the most significant changes to the PPS has been
the integration of First Nations within policies and def-
initions of conserving cultural heritage and archaeologi-
cal resources. In particular, the use of ‘shall’ and stronger
language in section 2.6.5 demonstrates that the Province
is willing to engage with a critical issue in Southern On-
tario for First Nations and ensure that community con-
cerns are part of the planning process. Recognition of
section 35 of the Constitution Act, 1982 was also signifi-
cant because it not only recognizes and reaffirms existing
Aboriginal and treaty rights, but it brings them to fore-
front of local government planning and decision-making,
and into the conscience of practitioners (Participant One,
personal communication, June 12, 2014).

Developments since the 2014 PPS offer some hope
to the way in which government leaders are seek-
ing ways to enhance Ontario’s relations with First Na-
tions. In August 2015, the Chiefs of Ontario signed a
Political Accord between First Nations and the Gov-
ernment of Ontario (2015) (see http://www.chiefs-of-
ontario.org/node/1168, paragraph 5) in order to:

• Promote…bi-lateral relationships between First
Nations andOntario by strengthening and support-
ing existing processes;

• Establish a process to identify joint priorities;
• Establish mechanisms such as an alternative dis-

pute resolution process to resolve high-level areas
of jurisdiction;

• Uphold First Nations inherent right to self-
government; and

• Implement and explore First Nations jurisdiction
through a piloted initiative.

Furthermore, the federal government announced their
interest in resolving disputes between the Province and
the First Nations over the lands associated with the 20-
year Ipperwash conflict, seeking to return the lands to
the Chippewas of Kettle and Stony Point First Nation
along with $95 million in reparations (Simpson, 2015).

Yet, in spite of these developments Ontario’s current
approach is limited and limiting. Taking into account the
manifest and latent content of the 2014 PPS and the Plan-
ning Act (1990), it is clear that provincial officials are still
wrestlingwith how to recognize and engagewith First Na-
tions in planning policy, rather than focusing on actively
addressing larger structural issues of clarity in higher-tier
legislation and exploring how to integrate forms of active
reconciliation in provincial planning policy. The Planning
Act (1990), the PPS’s overarching legislation, whether in-
tentional or not, continues to advance the notion that
First Nations are just another stakeholder and fails to
provide a clear mandate on First Nations, Aboriginal and
treaty rights and traditional territories (Participant Three,
personal communication, June 13, 2014). Read in con-
junction with section 3(9)7 of the Ontario Regulation

200/96, which outlines the requirement to give notice of
a hearing for a minor variance to the Chief of every First
Nation council, if the community’s reserve is within one
kilometre of the subject land, one could argue that the
Planning Act (1990) also advances the assumption that
First Nations’ lands, interests and rights end at the bound-
aries of a reserve. Sustained and equitable relations may
be a distant and ambitious aim when most local govern-
ments, based on the planning mandate provided by the
Province, may assume that First Nations’ interests exist
within the confines of reserve boundaries. For instance,
local governments may not be fully aware of the overlap
between traditional territories and local government ar-
eas. Adding to this, there is still a need to integrate more
explicit forms of active reconciliation in Ontario’s PPS.

Recommending fundamental changes to the Plan-
ning Act (1990) and the Province’s planning framework
in relation to First Nations are not novel ideas in On-
tario. As outlined by the Commission on Planning and
Development Reform in Ontario (1993, p. 58), “the Plan-
ning Act and other legislation should provide opportu-
nities for municipalities to work together with Aborig-
inal communities in addressing planning and develop-
ment questions.” Similar concerns over the Province’s
planning framework were then echoed in the 2007 Re-
port of the Ipperwash Inquiry, as Justice Linden iden-
tified that certain conflicts resulting from conventional
land use planning and policy could be avoided if “First
Nations are actively and meaningfully involved in the
planning or development process” (Ipperwash Inquiry,
2007, p. 136). Changes since both of these reports and
their recommendations have gradually occurred to a cer-
tain extent. For example, the recent changes to the PPS,
the reparations to First Nations resulting from the Ipper-
wash Inquiry, and the Ontario Premier’s agreement with
the Chiefs of Ontario should all be applauded. Despite
these developments, the Province’s existing top-down
policy-led approach still largely mirrors that of the early
1990s and remains firmly defined by non-Indigenous
individuals, interests, and institutions. Relative to the
Aotearoa New Zealand planning context, there are fur-
ther changes required to Ontario’s policies, perspectives
and approaches.

6.1. What Can Be Learned from the ACRPS and the
Aotearoa New Zealand Planning Context?

While the ACRPS represents only one regional policy
statement under the RMA and it has inherent limitations
regarding implementation similar to other New Zealand
regional policy statements (Ericksen et al., 2004), rela-
tive to the PPS it is considerably more progressive with
respect to recognizing and supporting Indigenous peo-
ples in the planning process. Through addressing clar-
ity, recognition, willingness and to a certain degree ac-
tive reconciliation, the ACRPS points to several impor-
tant lessons. A major reason for its relative strength as
a policy statements stems from clarity and the impres-
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sive mandate on Māori people and rights provided by
its higher-tier, the RMA through sections 6(e), 7(a) and
8 (Awatere et al., 2013). In Aotearoa New Zealand, this
recognition ofMāori in planning legislation can be traced
back to major revisions in 1977 to the Town and Coun-
try Planning Act (TCPA) with recognition of the relation-
ship between Māori people and culture and their an-
cestral lands and resources as matter of national signif-
icance (Awatere et al., 2013). This shift can be attributed
in part to the creation of the Waitangi Tribunal in 1975,
a formal mechanism to address historical grievances of
Māori people (Awatere et al., 2013). Prior to the 1977,
there was no mention of Māori people in the first TCPA
of 1926 and slight recognition in the TCPA of 1953, but in
“a very detrimental manner [as] it prevented building on
land that remained in Māori title” (Kennedy, 2008, p. 7).
This slight recognition in 1953 led to the alienation of
land andmajor migrations ofMāori into cities, impacting
Māori culture negatively (Kennedy, 2008). Thus, relative
to Ontario, the Aotearoa New Zealand planning context
in general has had a longer evolving and advanced his-
tory with respect to the integration of Māori rights and
knowledge (Awatere et al., 2013).

Another major lesson from the ACRPS relates to the
multiple forms recognition of Indigenous peoples in the
policy statement. Not only is there recognition of Māori
people through the interchangeable use of English and
Māori terms, but there is recognition of rights, the Treaty
and ancestral lands. The use of Māori terms, although of-
ten a source of contention as complex terms can be sim-
plified or misappropriated through English translation
(Awatere et al., 2013), is highly noteworthy because it
is a clear instance in policy of Indigenous peoples draw-
ing on their own traditions, cultures and words to define
their communities and central government supporting
these differing forms of recognition. Likewise recognition
of principles of the Treaty in the policy statement that
comprise of “partnership; reciprocity; mutual benefit; ac-
tive protection; and redress” is critical because it forces
local authorities to build an awareness of their implica-
tions at the local-scale and to act honourably and in good
faith with Māori communities and authorities (Kennedy,
2008, p. 8). Direct recognition assists in the development
of a greater awareness amongst the public at large of di-
verging histories and the importance of these differences
to fostering and sustaining mutually beneficial treaty re-
lations. While planning tends to be forward-thinking in
the management of land and resources, it is vital to un-
derstand its colonial past in order to situate the practice
in its cultural context (Porter, 2006).

The Auckland Council and its regional policy state-
ment are not perfect, but they are flexible and progres-
sive relative to the PPS. While Māori rights and knowl-
edge have been recognized in planning legislation since
the late 1970s in AotearoaNewZealand,Ontario has only
recently begun to directly integrate recognized and af-
firmed rights under section 35 of the Constitution Act,
1982. The Province has a great responsibility to be inno-

vative in addressing the status quo embedded in its plan-
ning policy framework, restoring relationships, and build-
ing an equitable planning system that is reflective of all
treaty partners.

6.2. Opportunities for Policy Reform in Ontario

Ontario needs to actively reconfigure its planning pol-
icy framework in partnership with First Nations to sup-
port more just and effective planning practices. Do-
ing so, could enhance awareness of a majority of
non-Indigenous planning practitioners who may remain
largely unaware of the place-based Indigenous founda-
tions of the land and continued relevance of treaty rela-
tions and obligations to the success of the Province. Fur-
ther changes could also create newopportunities for non-
Indigenous communities to learn fromandwork together
with Indigenous treaty partners. The remote approach of
the federal government in Aboriginal affairs in Ontario,
as seen with the recent announcement of reparations
resulting from the 2007 Ipperwash Inquiry coupled with
the reality that Ontario is home to the largest Indige-
nous population in the country places, and the recent
recommendations of the Truth and Reconciliation Com-
mission of Canada (2015) offer additional significance on
this need to act promptly (Ipperwash Inquiry, 2007; Par-
ticipant Two, personal communication, June 12, 2014).

6.3. Policy Recommendations for Planning in Ontario

Based on the findings of this comparative, the following
nine (9) recommendations have been proposed to fur-
ther enhance the current PPS (2014) and planning in On-
tario and to assist the Province in getting to common
ground; these are by no means a comprehensive set of
recommendations and address the elements of clarity,
recognition, willingness, and active reconciliation:

6.3.1. Clarity

Recommendation 1: The Province should actively seek
out First Nations’ involvement to amend the Planning
Act (1990) to address the lack of a clear and meaningful
mandate on First Nations issues and rights, and promote
context-specific accords between First Nations and plan-
ning authorities where municipalities and traditional ter-
ritories overlap.

Recommendation 2: The Province should prioritize rela-
tionship building by providing joint operational capacity
funding to sustain long-term partnerships between First
Nations and adjacent municipalities to strengthen mu-
tual understanding and learning.

6.3.2. Recognition

Recommendation 3: The Province in partnership with
First Nations should expand recognition in the PPS to
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include policies that acknowledge traditional territories
and First Nations continued vested interest in lands out-
side of reserve boundaries.

Recommendation 4: The Province should alter the PPS
and other aspects of its larger planning policy hierarchy
to recognize First Nations as foundational partners, not
just another stakeholder. This can be done by actively
exploring in partnership with First Nations, the opportu-
nities to include Indigenous terms, language and knowl-
edge into the PPS to ensure that it reflects the shared
foundations of the Province.

Recommendation 5: The Province in partnership with
First Nations should provide for and support the protec-
tion of cultural heritage and archaeological resources in
the PPS that are known to exist, but may be too sensitive
to identify and make public through conventional plan-
ning means.

6.3.3. Willingness

Recommendation 6: The Province in partnership with
First Nations and municipalities should develop specific
guidance material for the PPS relating to the need for ef-
fective communication and equitable relationship build-
ing to address issues of capacities and understanding be-
tween municipalities and First Nations. This would be in
line with the content and directive provided on guidance
material in the PPS.

Recommendation 7: Taking into consideration the find-
ings of the recent Tsilhqot’in Nation v. British Columbia
(2014) Supreme Court of Canada ruling, the provincial
government should be prepared to recognize Aborigi-
nal title and amend the PPS or release additional guid-
ance material to provide clarity on how this may affect
planning with respect to consent in certain areas of the
province subject to land claims and unceded territories.

6.3.4. Active Reconciliation

Recommendation 8: The Province should actively incor-
porate all findings of the Ipperwash Inquiry (2007), the
RCAP (1996) and ongoing land claims into the PPS in or-
der to directly acknowledge planning’s complicity and in-
herent limitations.

Recommendation 9: The Province in partnership with
First Nations should actively educate all Ontarians on
past and current injustices, the significance of treaty rela-
tions, the shared nature and history of the territory, and
the inherent place-based Indigenous foundations of the
land thatmakeup themunicipalities thatOntarianswork,
reside and derive benefit from. This would greatly assist
in addressing misunderstandings and fractured relations,
and enhance the overall impact and reach of newpolicies
in the PPS relating to municipal-First Nations relations.

It is important to reiterate that the PPS has evolved—but
Ontario can learn much from the context of Aotearoa
New Zealand. As planning practitioners learn from the
Calls to Action of the Truth and Reconciliation Commis-
sion of Canada (2015), the hope and possibility exist for
policy and plans to better reflect a commitment to get-
ting to common ground. This requires non-Indigenous
practitioners to realize they are implicated in educating
themselves about Indigenous histories of the land and
on the land. In turn active reconciliation and planning is
not an Indigenous issue, it is everyone’s issue and plan-
ners need to actively find common ground with First Na-
tions to build more equitable planning futures in Ontario
and Canada.

7. Conclusion

The analytical framework and ideas put forth in this ar-
ticle are presented as learning tools for planning practi-
tioners at the local government-scale, who may not be
fully aware of the uneven nature of planning frameworks
and how ways of knowing are highly-circumscribed with
respect to Indigenous peoples. The Government of On-
tario has made significant advances relative to previous
versions of the PPS with regards to recognizing and sup-
porting First Nations, but relative to the Auckland Re-
gion and Aotearoa New Zealand planning context these
changes are modest and remain distant from creating
spaces of common ground.

With jurisdictional issues and general confusions at-
tributed to the division of Crown responsibilities be-
tween the federal and Ontario provincial government, it
is easy for some to argue that getting to common ground,
similar to reconciliation, is not the responsibility of lo-
cal governments or local practitioners, as they are not
the Crown. However, this narrow and often default le-
gal position ignores the responsibility of all treaty peo-
ple to acknowledge the inherent Indigenous foundations
of the land that make up the communities in which they
work, reside and derive benefit. It also overlooks the fun-
damental fact that getting to common ground requires
cultural changes, including a willingness on the part of
non-Indigenous people to break with embedded cultural
assumptions, understandings, relationships and ways of
doing. In turn, this can garner greater public understand-
ing and recognition of Indigenous peoples’ continued in-
terest in the land and ensure Indigenous peoples can
actively define, on their own terms, a shared planning
approach through mutual understanding and mutual
learning—not as simply stakeholders, but as partners.

Changing public perspectives will be critical to this
process, and planning policies, including the PPS, can
serve as a vital and transformative role in building dia-
logue and ensuring more equitable planning futures in
the province. If the Tsilhqot’in Nation v. British Columbia
(2014) ruling on Aboriginal title is any indication, mod-
est changes to the status quo embodied in the PPS and
other land use and resourcemanagement policies are no
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longer acceptable. The TRC Calls to Action (2015) and
resolutions by planners to own reconciliation as both a
personal principle and professional principle of practice
will only emerge if individuals choose to ‘unsettle’ the
knowledge and practices that they take for granted and
struggle to get to common ground with time, resources,
accountability and humility.
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In light of the rapid population growth forecast for the coming years and the powerful transformations already occurring
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1. Introduction: Diffused Urbanization, Risks and
Opportunities

…during the past decades, there were attempts to
spell out what seemed new in European territories. It
was not the periphery—a phenomenon which had al-
ready become evident during the twentieth century—
nor was it the peri-urban or the process of suburban-
ization, which occurred during the first two thirds of
the twentieth century. It was not something that was
born in the city and, from the city, radiated outward
into the territory. The novelty was the ‘diffuse city’—
something that had its roots in the territory, its in-
habitants, and their history. (Secchi, 2010, original
in French)

In the last sixty years, urbanization has evolved dra-
matically, blurring the city/countryside divide and bring-
ing about vast and complex territorial settlements of
previously inconceivable size and population (Brenner,
2014; Burdett, 2008). Accordingly, many neologisms
have emerged, clearly reflecting changing boundaries,
morphologies and scales of human settlement patterns.
Vast portions of the territory located outside historic cen-
ters, often in areas previously classified as “rural,” have
experienced rapid urbanization processes (Buijs, Tan, &
Tunas, 2010), which has led certain scholars to think in
terms of “planetary urbanization” (Brenner, 2014), tak-
ing up in a new guise Henry Lefebvre’s hypothesis (Lefeb-
vre, 1970). These processes have been, and still are, gen-
erating unprecedented “urbanized landscapes” (Secchi,
2011) characterized by a completely new ratio between
built and open space (Brenner, 2009; Indovina, Fregolent,
& Savino, 2005), as well as between permeable and im-
permeable surfaces (McGee, 2009; Viganò, 2013) inside
what we now consider a “city.” In Switzerland, for exam-
ple, “open spaces” represent 85.5% of the surface of the
territories classified as “agglomerations,” against 71.6%
of similar spaces located in “urban centers”. The increas-
ingly strong influence gained by open spaces within the
urban ambit is crucial to the point of acquiring the abil-
ity to reshape the very concept of city (Bélanger, 2009;
Berger, 2006, 2009).

The relatively recent assumption that some forms of
urban dispersion, while entailing certain evident risks for
the territory, can also represent a valid substrate for the
construction of an innovative project for the city (Allen,
2003; McGee, 1991; Smets, 1986; Viganò, 2013), consti-
tutes the area of research within which this article is de-
veloped and the hypothesis thanks to which it will at-
tempt to formulate an ambitious conclusion.

In recent decades, with open space and landscape
replacing architecture as the structuring elements of
contemporary urbanism (Bélanger, 2009; Berger; 2009;
Waldheim, 2006, 2016), the phenomena of urban dis-
persion have become important occasions to construct
a broader vision of the city, capable of going beyond the
metropolitan scale and overcoming old binary contrapo-

sitions such as center/periphery or town/country. With
this shift, a twofold need arose: first, to recognize the lim-
its of architecture’s ability to order the city and second,
to learn from the complex self-regulating orders already
present in the urban fabric (Allen, 1999; Berger, 2009; Ca-
denasso, Pickett, McGrath, &Marshall, 2013; Pickett, Ca-
denasso, &McGrath, 2013). This led to the careful obser-
vation of often forgotten, hidden or barely perceptible,
but ever more influential dynamics, making it possible
for elements that had been neglected or overlooked up
to now to emerge from the territorial matrix (Tjallingii,
1995; Viganò, 2008). Up until the early 1990s, the de-
scriptive as well as interpretative reading of these ter-
ritories was ruled by a predominantly urban-centric ap-
proach. The urban was seen as “occupying spaces” and
provided the benchmark concepts for the critical reflec-
tion on guidelines for “valid” design hypotheses. In this
picture, the rural dimensionwas seen as completely swal-
lowed up and displaced by the urban sphere, in a sort of
dualistic dialectical imaginary according which “mixed”
dispersion tended to be replaced by the polarization be-
tween the “dense” urban and the “empty” rural. Despite
the fact that numerous and in-depth analyses were be-
ing conducted, the prevailing approach remained one of
refusal, inurement and inertia as far as the dispersed city
was concerned.

Indeed, with the inversion of this trend and the recog-
nition of open space as a structuring element for the city
and the territory (Secchi, 1986; Viganò, 1999), the first
half of the 1990s witnessed the beginning of a profound
reconsideration of the role that “territories of dispersion”
(Boeri, Metropolitani, Lanzani, & Marini, 1993; Munarin
& Tosi, 2001; Viganò, 2001, 2004) might play, set against
the myth of the “compact city”—along with the attempt
to posit these territories as the basis for constructing a
new urban principle. Several neologisms such as città dif-
fusa (Indovina, 1990), Desakota (McGee, 1991) or Zwis-
chenstadt (Sieverts, 1997) began to emerge and develop
as evidence of a new intent to understand these new terri-
torial forms in greater depth, to the point where the term
“dispersed urbanization” ceased being a mere oxymoron
(Grosjean, 2010). More recent interpretations even go as
far as considering these territories of dispersion as forms
of spatial, social and natural capital (Viganò, Secchi, &
Fabian, 2016).Within a frameof thinking inwhich the role
of open space becomes so crucial as to become structur-
ing, it is not only possible but actually essential to deeply
rethink and re-conceptualize “urban form.”

However, within the great contemporary thrust to-
wards urbanization, considering urban dispersion as an
asset and not just as amere threat for the construction of
a sustainable city does not, by any means, imply that we
can neglect the risks pointed out time and again by nu-
merous scholars. The trends towards uncontrolled seal-
ing of soil surfaces, towards the specialization and frag-
mentation of an originally “rural” or natural area into
separate functions, and towards the widespread social
marginalization often associatedwith such a process con-
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tinue to feature deeply in thematrix of the dispersed city.
The degree of the changes underway and their po-

tential point towards the need for an ambitious project
for the city—a project capable, above all, of strategically
using, as a deposit of “embodied energy” (Viganò et al.,
2013), resources and tensions already harboured in the
urban fabric (Berger, 2009). Our hypothesis is that an het-
erogeneous and polycentric city, structured upon open
spaces and capable of integrating multiple functions, is
already under construction. To try and understand it in
order to convey its already ongoing development seems
paramount. It is to this end thatwewould like to advance
the notion of “Horizontal Metropolis.”

1.1. The “Horizontal Metropolis”: A Research Hypothesis

The “Horizontal Metropolis” is an oxymoron. Two con-
trasting terms are juxtaposed in order to conjugate the
traditional idea of metropolis—the center of a vast terri-
tory, hierarchically organized, dense, vertical, produced
by polarization—with the idea of horizontality—a more
diffuse, isotropic urban condition, where the borders
between center and periphery blur. Beyond the theme
of the “peri-urban” or of the “sub-urban,” the idea of
“Horizontal Metropolis” refers to closely interlinked, co-
penetrating rural/urban realms, forming a decentralized
and multi-polar, but cohesive and self-organizing system
of communication, transport and economic activity. It is
a layered territorial construction where agriculture and
non-agricultural economic activities create an original
mix (Viganò, Cavalieri, & Barcelloni Corte, 2016; Viganò,
Secchi, & Fabian, 2016).

The Ville-territoire connecting Geneva to St. Gallen
(Corboz, 1990), the Città diffusa of Northern Italy (Indov-
ina, 1990), theDesakota in China, Japan, Thailand or Viet-
nam (McGee, 1991), the Radiant Periphery of the fine-
grained dispersed settlement pattern in Flanders (Smets,
1986) the Zwischenstadt in Germany (Sieverts, 1997):
these are only a few of the many examples that can be
mobilized to clearly describe the emergence of a com-
pletely newurban condition that finds also in Switzerland
its specific configuration, “a Großstadt in formation,” as
André Corboz writes in 1990 in Vers la ville territoire.

Mainstream trends view figures of urban dispersion
mainly as a phenomenon to be highlighted or a prob-
lem to be solved. By contrast, the Horizontal Metropo-
lis concept considers them as being beyond the themes
of the “peri-urban” and the “sub-urban.” They are there-
fore viewed as an asset for—rather than a limitation on—
the construction of a sustainable, innovative urban and
territorial project. In fact, in such territories, horizontal-
ity of infrastructure, urbanity and relations (among vari-
ous parts as well as among peers), mixed use, and diffuse
accessibility can generate specific habitable and ecologi-
cally efficient spaces.

A global and systemic attempt at understanding this
specific spatial condition, capable of supplying a general
and critical picture of these territorial figures and their

particular growth dynamics, has never been fully car-
ried out up to now. Rendered conceptually invisible by
the conventional polarized way of thinking between the
“dense” urban, the “empty” rural and the “bad” sprawl,
they have never been acknowledged as true and proper
cities and never been analyzed in comparative and sys-
temic terms. For the same reasons, there is a dearth of
strategies and projects capable of enhancing the oppor-
tunities offered by these territorial constructions and of
addressing their limitations, as well as of carrying over
practices across different but comparable case studies.
The concept of “Horizontal Metropolis” is rooted in the
perceived necessity of building a new awareness in order
to observe and actively interact with these new forms
of urbanization.

Beyond the construction of an interpretative con-
cept, the “Horizontal Metropolis” is a research hypoth-
esis that explores the possibility of designing a fully-
fledged, specific project for the “City-Territory”. The aim
is to investigate and propose strategies that capitalize
on the “City-Territory”’s already existing, and all too of-
ten overlooked, signature strengths—strategies to rein-
force horizontal social and ecological relations in spaces
in which imposed polarization and hierarchization pro-
cesses are, on the contrary, weakening horizontal net-
works and disconnecting/marginalizing territories and
populations. “City-Territories” are spaces that no longer
have a clear “outside,” so that they form a de facto urban
ecosystem—a multipolar, non-hierarchical, mixed whole
compelled to offer proof of its sustainability as an inte-
grated system. They are spaces evidencing an urban con-
dition characterized by non-arbitrary extension and by
the existence of lastingly diffuse infrastructural supports,
leading to distinctive forms of order and coexistence that
differ significantly from the hierarchical one.

The “HorizontalMetropolis” concept is meant to give
visibility, meaning and legitimacy to those numerous
spaces in which metropolitan characteristics exist along
with horizontality of infrastructure, urbanity and rela-
tions among the different parts as among peers. The hy-
pothesis is that this horizontality, while generating a spe-
cific habitable space, can serve as the support for an in-
novative urban and territorial project. Today the “City-
Territory,” operates both as natural and spatial capital
and as an agent of transformation; it is a both a support
and a locus of potentiality (Viganò 2013; Viganò, Secchi,
& Fabian, 2016).

Working on the “Horizontal Metropolis” as a specific
spatial condition, as a vision and a hypothesis, requires
reshaping the imagination of the architect and urbanist,
removing it from orthodox and academic ways of think-
ing, away from a blind “either/or” pragmatism and from
theories that cling to a handful of simplified, overriding
images. In the effort to reimagine and reconstruct a dif-
ferent design approach, the specific characteristics of the
“Horizontal Metropolis” can play an important role, re-
vealing new territorial representations while acting as a
mainstay for conceptual shifts.
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2. The Case of Urban Switzerland

Nowadays, more and more research efforts are engaged
in deconstructing deeply rooted assumptions in order
to move closer to actual urban complexity. This arti-
cle presents one of them and utilizes the “Horizontal
Metropolis” concept to suggest a conceptual shift in or-
der to overcome traditional perspectives that consider
the compact city as the only “correct” form of urbanity.
It will be used here as a lever to begin re-conceptualizing
Switzerland’s contemporary urban landscape.

2.1. Switzerland’s Contemporary and Future Issues
Related to Urbanization

In light of the rapid demographic growth forecast for the
coming years (rising to a potential 10 million by 2050)
and the deep transformations already occurring through-
out its whole territory, today’s Switzerland stands in ur-
gent need of critical reflection on what its urban future
might look like.

Settlement areas, especially those in the region be-
tween the Alps and the Jura mountains—the so-called
“Plateau”—have been growing steadily over the last cen-
tury and are now accelerating their growth at a rapid
pace (see Figure 1). There is an intense ongoing discus-
sion, at all levels of the country’s administration, on the
necessity of a “sustainable urban development” model.
This inevitably opens up a broader debate on how this
growth could or should be accommodated. At the mo-
ment, national policies and narratives tend to support
and emphasize “metropolization dynamics” (Bassand,
2004) and, therefore, territorial hierarchization strate-
gies and processes that aim for the spatial condensa-
tion of urban services and functions in specific, selected

locations. The Swiss Confederation’s increasingly strong
measures clearly point in this direction, as the recent
revision, in 2013, of the LAT (Loi sur l’aménagement
du territoire) testifies. There is a trend towards drasti-
cally concentrating urban expansion through “densifica-
tion strategies” such as, for example, the introduction
of the “urban perimeter” concept with the associated
creation of incentives for the use of unbuilt plots within
the perimeter area. In the same vein, large-scale infras-
tructural projects involving big national investmentswith
the aim of “shortening the distances” between national
and international main urban nodes—such as the Got-
thard Base Tunnel opened in 2016 or the Ceneri Tunnel
expected to open in 2019—highlight the strong “selec-
tive” character of actual national territorial strategies.

In this framework, Switzerland appears to be set to
put into force a gradual stiffening of its planning prescrip-
tions and territorial strategies, in order to steer its land-
scape increasingly towards the concentration of its ur-
ban formations—with the danger of gradually diverting
attention from “the rest of the territory” and producing
territorial as well as socioeconomic marginality. The risk
is that by adopting a mainstream conception of what its
urban future and its growth model ought to be, Switzer-
land might gradually neglect and fail to maintain and re-
new the impressive infrastructural capital, as well as the
associated natural and spatial capital, that has made its
urban patterns so conducive to an unpolarized, polycen-
tric, territorially egalitarian way of life. A novel set of con-
cepts and actions is therefore needed in order to pro-
duce visions and operational tools capable of address-
ing future urban challenges, of overcoming paradoxes re-
lated to the current urban condition, and of critically re-
considering mainstream debates about Switzerland’s fu-
ture urban growth.

Figure 1. Urban Switzerland in 2014: built (white). Source: Horizontal Metropolis, a radical project, Venice Architecture
Biennale 2016, Atlases.
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2.2. Switzerland’s Legacy of “Decentralized
Centralization”

Switzerlandwas already described in the 18th century by
Jean-Jacques Rousseau as a “big city divided into thirteen
districts, some of which bridge valleys, others on slopes,
others that straddle mountains” (Rousseau, 1763). Bol-
stered by a deeply rooted federalism and a unique ag-
gregative structure, the country still nowadays repre-
sents an exemplary case of a “City-Territory” (Walter,
1994). Its decentralized distribution of power, in correla-
tion with its tight intermeshing of urban and rural and
the decentralization of its industrial production are all
factors explaining why, since the dawn of Swiss national
planning in the early 1930s, the term “city” was used to
describe the country as a whole (Hildebrand, 2006).

Already in 1933, Armin Meili, who would later be-
come first president of the Swiss Land Planning Asso-
ciation (founded in 1943), formulated the guiding prin-
ciple of Switzerland as that of a dezentralisierte Großs-
tadt Mitteleuropas, a “decentralized Central European
metropolis” (Meili, 1933)—a principle which was to re-
ceive a lot of recognition in the years that followed.
Meili had in mind a specifically “Swiss metropolitan de-
velopment” where satellite towns, incorporating rural
areas, were to be linked into “belts” (like “strings of
beads”) stretching across the whole country. Meili as-
pired to a decentralized Swiss Metropolis, made up of
small and medium-sized cities capable of economic per-
formance/competition and correlatedwith functional ru-
ral areas. “Politically, the aim of a widespread infrastruc-
ture made available to the entire territory was thus di-
rectly related to an equivalent economic development
ofmountains and peripheral regions” (Hildebrand, 2006).
Over more than ten years and through a number of
publications, he sketched a dynamics of decentralized
metropolization capable of achieving an “extensivemerg-
ing of the city and rural areas” (Meili, 1933) and to create
a “close bond between the land and its residents” (Meili,
1941) which could cover an autonomously large portion
of their own food requirements. The image of a “Swiss
metropolitan zone stretching loosely from St Gallen to
Geneva” (Meili, 1941) and offering the great advantage
of making partial self-sufficiency possible, started to
gradually gain credibility among planners, especially in
a context of economic crisis and impending world war.

Without denying the economic and cultural signifi-
cance of major cities, Meili argued that beyond a cer-
tain optimum dimension, disadvantages for excessively
large cities were predominant. However, over and be-
yond this posture, Meili, like many others, clearly under-
stood the fundamental importance of ensuring a “bal-
ance” within Switzerland’s settlement structure, crucial
also to maintaining the country’s multilingual and mul-
ticultural structure (Hildebrand, 2006). The Confedera-
tion’s spatial planning was influenced for decades by
what we might call a notion of decentralized centraliza-
tion, capable of envisaging a vast decentralizedmetropo-

lis closely knit spatially and functionally, where the de-
sired functions of a city cohered with the country’s terri-
torial and political specificities. This lasted up to the mid-
1980s, when urban centers and conurbations began to
globally capture the general political attention.

2.3. The Emergence of “Metropolization”-Related
Dynamics

With the economic recovery and the strong push to-
wards themetropolization of the territory (Bassand, Joye,
& Schuler, 1988; Leresche, Joye, & Bassand, 1995), the
Swiss national vision for a “decentralized centralization”
began to fade, gradually being considered less and less
adequate to the times and less and less achievable. Al-
ready in the early 1990s, the dynamic of “metropoliza-
tion” worried its observers through the manner in which
it was proceeding “without synergies with the region
in a context of desertification and destruction of the
hinterland” (Leresche & Bassand, 1991). Within the
metropolitan fabric, a “twofold process was unfolding:
while the metropolis supported innovation becoming a
genuine pole of cumulative development, it generated
the growth of social inequality and phenomena of exclu-
sion” (Leresche & Bassand, 1991)—thus gradually com-
ing into contradiction with a deep and long-entrenched
territorial balance. With the revision of the Federal Con-
stitution in 1999, which assigned a new role to the cities,
and the associated development of the agglomeration
policy, this process acquired more and more political
weight, inaugurating a completely new era in planning
(Leresche & Bassand, 1994; Schuler & Bassand, 1985).

Despite such a shift, the image of the “country as a
city” that takes advantage of its territory as a whole per-
sisted in the descriptions of several scholars, such as An-
dré Corboz who described Switzerland as “a Großstadt
in formation” (Corboz, 1990), where “the inhabitants, re-
gardless of where they live, have an urban mentality”
(Corboz, 1990). Although increasingly remote from actu-
ally prevailing institutional positions, Corboz’s interpre-
tation of urbanity garnered a widespread and lasting at-
tention that continues to this day. Franz Oswald, for ex-
ample, defined the mix of city and countryside with the
term New Urbanity (Oswald & Schüller, 2003). Angelus
Eisinger and Michel Schneider, through the neologism
Stadtland Schweiz—“Swiss city-countryside”—described
the Swiss habitat as a new spatial and multifunctional
entity—a collage of urban, suburban and rural elements
which, together, form a polynuclear condensation zone
(Eisinger & Schneider, 2005). Kees Christiaanse consid-
ered the picturesque rural landscape endemic to the city
(Christiaanse, 2005).

However, despite this general and widespread un-
derstanding of the profound complexity and specificity
characterizing the Swiss territory, an increasingly hier-
archized interpretation of its urban landscape leading
to the reinforcement of the “metropolization” dynam-
ics (Bassand, 2004; Leresche et al., 1995) gradually took
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hold, developed and gained consensus, especially at the
level of the political and administrative institutions. For
instance, the large-scale research project Switzerland,
an urban portrait (Diener, Herzog, Meili, de Meuron, &
Schmid, 2005) clearly takes issue with, and distances it-
self from, a global and fine-grained attention to the dif-
fuse horizontalities of the country’s territory. Instead, in
the name of the “wealth of the whole organism,” it ex-
presses a preference for selecting, differentiating and hi-
erarchizing its different parts with a view to its future
development. It argues in favor of rearranging the coun-
try’s political geography through five clearly distinct ur-
banization types—metropolitan regions, city networks,
quiet zones, alpine resorts and alpine fallow lands—in
the interest of “strengthening and completing processes
already underway” (Diener et al., 2005). In this percep-
tion of the country, metropolitan areas—while widely
supported by the recreational and rural territories—
represent the very core of the interpretation, while the
fallow lands remain as an un-integrated “void” at the
periphery—both figuratively and literally—of “urban”
Switzerland, thought to be functionally necessary but in
fact performing no synergetic function within a larger
whole. In such a view, the idea of the territory as a com-
prehensive, plural life-world traversed bymultifunctional
and multimedial diversity, seems largely abandoned.

2.4. The Possibility of a Counter-Image

This seems very problematic to us. In the extensive field-
work activity we are conducting for this research, we
have traced the transformations left on the ground—in
settlements, landscapes and soils—by selective and in-
creasingly exclusive policies. Meanwhile, the ongoing de-
bates we are observing keep registering the difficulty in
actually implementing densification in already built and
already relatively dense areas. Accordingly, the “Horizon-
tal Metropolis” hypothesis investigates the possibility of
a cohesive project rooted in the already available rich-
ness of City-Territories’ existing patterns of “decentral-
ized centralization” (See Figure 2). We believe this is all
themore timely and relevant because, despite the recent
thrust of national policies towards supporting and em-
phasizing territorial hierarchization processes, the legacy
of visions and models developed for over a century
around the idea of territorial decentralization and of a
“comprehensive use of the territory” is still very spatially
visible all across the Swiss territory. This heritage seems
to us to represent a very precious resource to face the
country’s future urban challenges if we are to avoid, or
at least mitigate, the dismemberments, disruptions and
exclusionary dynamics that are likely to come with the
currently prevailing centralizing and polarizing view.

In order to develop a new body of research capa-
ble of opening up a debate that, otherwise, risks be-
ing weakened into insignificance by a culturally and po-
litically hegemonic project of unmitigated metropoliza-
tion, we believe it is necessary and urgent to articulate

a counter-project. We would like to label that counter-
project: “From growth to development: Space as capi-
tal.” By “growth” we mean the now conventional ideol-
ogy that, out of a legitimate fear of indiscriminate urban
sprawl, demographic increases need to be met with ur-
ban concentration and densification (with the associated
dualism of rural and urban, built and open, etc.) in order
to avoid territorial diffusion and the mixing-up of infras-
tructural, natural and cultural capital. In the conventional
“growth” view, types of capital have to be kept separate
in order to maximize the growth of each of them. By “de-
velopment,” on the contrary, we mean a settlement pat-
tern which, while respecting the need to avoid arbitrary
sprawl, views human, natural and social health and well-
being as anchored in balanced andmixed qualitative evo-
lution, with an intermeshing and interweaving of func-
tions and modes of occupation on territories and with
“isotropy” (the similar availability of micro- and macro-
infrastructures in all spatial directions) and “fractality”
(the similar availability of possibilities for living well at
various geographical scales) as the key notions ruling the
philosophy of design (Arnsperger, 2016).

The Swiss “City-Territory”, as a whole, could then
be read as a renewable resource, where recycling and
reinvestment would reverse the idea that urbanization
means mainly a process of waste. The Swiss “Horizontal
Metropolis” could be considered as a new spatial-socio-
ecological design issue, to be addressed starting from a
careful reading and re-interpretation of the resources al-
ready present on the territory (see Figure 3). The Swiss
“City-Territory”, which historically was extensively inhab-
ited all the way from the valleys to the “Plateau,” is in
fact characterized by a vast, qualitative and diffused sup-
port system for “urban life,” made of fine-grained infras-
tructures and high-quality built capital. One telling ex-
ample is the country’s vast and capillary—we could say
territorial—educational system, made up of schools and
universities of different scales and kinds, put in place
over more than a century with a view to fostering an “ex-
tensively educated society.”

2.5. Approaching a Case Study: The West of
Lausanne—Reframing the Periphery

In order to flesh out and operationalize the “Horizontal
Metropolis” concept and to show its contribution to a
new urban design approach, concrete design-oriented
proposals, concrete “spaces” on which action is possi-
ble, need to be identified and rethought. The case of the
West of Lausanne will be briefly outlined here to begin
a confrontation with concrete territorial themes and to
identify a first set of operational tools. Located in the
extensive Swiss “City-Territory” and conceived as a pe-
riphery now gaining its autonomy, the West of Lausanne
represents a good example for exploring the “Horizontal
Metropolis” concept in the Swiss context.

For over a century, the West of Lausanne was the in-
dustrial periphery of a middle-size city; today, it is wit-
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Figure 2. Canton of Vaud (2014), portion. 50x50 km: urban morphology: built (white). Source: Horizontal Metropolis, a
radical project, Venice Architecture Biennale 2016, Atlases.

nessing an important transformation process which is
likely to strongly modify its spatial and social character.
The fundamental question, as in many other places in
Europe, concerns the future of the industrial activities
and the risk of overestimating the role of the tertiary
economy. The urban “fabric,” made up of villages, dor-
mitory areas, rapidly transforming industries and vast
agricultural plots, is extremely fragmented and hetero-
geneous. Transportation lines such as railways and high-
ways running East-West interrupt already weak ecolog-
ical networks (mainly watercourses and forests) which,
on the contrary, run North-South. The West of Lausanne
also contains the vast campus of two big universities ded-
icated to research and education, a space/economy that
is becoming increasingly strategic for the Lausanne area.

In the attempt to re-frame this territory through the
lens of the “Horizontal Metropolis” concept and to imag-
ine and construct new design approaches, three strate-
gies can be identified: spatial recycling, reduction of indi-
vidual car- and truck-basedmobility, and capitalization on
embedded ecological rationalities. These strategies work
through, respectively, the territory’s “embodied energy,”
aiming at reworking the existing urban “stock” and at en-
visioning new life-cycles for abandoned and underused
spaces; the idea of a more coherent and efficient pub-

lic transport system, capable of inducing a significant de-
crease in car-based mobility; and the restoration of eco-
logical continuities along water networks, where forests
and reclaimed soils could evolve into a territorial park.

For each of these strategies a set of operational tools
can be identified:

Spatial Recycling—Within the large existing industrial
surfaces, which are already partly being reworked and
where abandonment is fragmented and discontinuous,
the ongoing incremental recycling of the West of Lau-
sanne’s space by small and medium-sized enterprises
demonstrates the limits of contemporary tabula rasa
strategies. In this domain, our first design explorations
show that a firm commitment tomaintaining production
and manufacturing does not necessarily go against the
strategy of upgrading the site’s qualities: patches that
are mixed in terms of land use can draw advantages
from existing agricultural plots, and isolated dwellings
can be reinforced by new ones. Through minute work on
the permeability of the—mainly industrial—spaces and
on the reestablishment of connectivity, even old indus-
trial zones bound by infrastructural barriers can become
spaces to live well in, with high-quality public standards.
New continuities can be imagined connecting the indus-
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Figure 3. “The espace rivière as territorial park.” West Lausanne Area, 10x10 km: water (red); espace rivière (white);
room for water (grey); forest (dotted black); productive and logistic plots (lines hatch); agriculture (dotted white); rail-
ways, tramways and bus transportation system (line and black lines); villages (white crosses); built (light grey outlined).
Source: EPFL Superstudio Students, fall 2014 and Horizontal Metropolis, a radical project, Venice Architecture Biennale
2016, Atlases.

trial, fractured and entrenched spaces to the villages, the
agricultural areas and the city around them (see Figure 4).
Strategic urban axes can be rethought and redesigned by
exploiting, for instance, the construction of new planned
tramway tracks and via the recycling of large commercial
containers (see Figure 4). Small public spaces, scattered
throughout the existing fabric, can take advantage and
thrive on the natural patches that persist within them.
Communal roofs that cover different buildings, as well
as second skins, can have the dual function of produc-
ing energy and of making the new “urban fabrics” more
comfortable. New urban agriculture and urban parks can
be harnessed to built structures that get recycled and
adapted to new energy standards.

Reduction of Individual Car- and Truck-Based Mobility
(Towards a No-Car Scenario)—To reduce the level of re-
source and energy consumption, it is fundamental to re-
discuss the current role of highways and railways. Ac-
cordingly, we need to investigate the spatial impact of
a transition from a system based on freight trucks to a
rail-based system. In theWest of Lausanne it would possi-

ble to repurpose the existing highway, which literally cuts
the area in two halves, as a BRT (Bus Rapid Transit) and
to integrate it within a territory from which it has been
almost completely disconnected except as a purveyor of
external traffic flows entering or leaving the area. Along
the highway new bus stops could allow the requalifica-
tion of the leftover spaces facing the street, creating new
public spaces at the back of the existing industrial and
logistic facilities. A system of elevators could enable the
highway to be reached by soft mobility and to be con-
nected with the territorial park (see below). The large
truck warehouses could be turned into public facilities
and the train stations would constitute new poles of at-
traction, strongly connected to the new bus stations and
the soft mobility network/recreational system.

A more efficient public transport system could also
improve the connections between the villages to the
north and the larger agglomerations to the south, close
to the main infrastructures. In the marginal areas, near
the stations, there is the potential for improving the typo-
logical mix, adding services and exploiting the proximity
to agriculture.
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Figure 4. “Reestablishment of territorial connectivity.”West Lausanne Area: creation of new continuities between forested
areas and industrial spaces. Insertion of new strategic urban axes and repurposing of the existing highway (integrated
within the territory). Source: Horizontal Metropolis, a Radical Project, Venice Architecture Biennale 2016, Atlases.

Capitalization on Embedded Ecological Rationalities—
Reversing the logic which, for decades, has built and
structured this territory, water networks and “open soils”
could become the starting point of a deepoverhaul of the
West of Lausanne’s spatial structure. On the one hand
the watercourses could, if managed, reshaped and trans-
formed over time, represent new north-south continu-
ities, both in terms of ecological coherence and of public
space (see Figure 3). On the other hand, a renewed,more
conscious relationship to soils, which are often trivialized,
ignored, and even scorned in urban planning processes,
could helpmend thewayurbanized territories are looked
at and judged. If considered as a complex, integrated and
integrating system characterized by a broad functional
diversity, if taken into consideration not only as a sur-
face (in a quantitative perspective) but also in a qualita-
tive, three-dimensional perspective, well-managed soils
could in fact help build sound valorization, compensation
and climate change mitigation tools in an area that has
inherited a rather negative socio-ecological reputation
from its industrial past.

The espace rivière could become a territorial park
establishing new continuities throughout the territory
(see Figure 3). Along the watercourses, an enlarged for-
est system could surround the water basins for water
catchment, so that the runoff from the road infrastruc-

ture could be collected via permeable pavements and
treated. In the fields alongside the river, phytoremedia-
tion could prevent and mitigate problems of pollution—
an issue that is of particular acuity for the West of Lau-
sanne. The forest could represent a new unifying and
connecting “buffer” between the currently segregated
natural and urban environments—especially as histori-
cally, part of theWest of Lausanne’s stock of environmen-
tal capital was in fact located in close proximity to indus-
trial activities—and could therefore become the device
through which to identify, envision and grow new eco-
logical pockets intermeshed with the urban fabric.

3. Conclusion: On the Necessity of a New Research
Agenda

The case of the West of Lausanne is only one of the
many urban conditions which can be rethought as part
of the Swiss Horizontal Metropolis. These explorations
show that we are in urgent need of an alternative set of
concepts and actions to produce visions and operational
tools to deal with future urban challenges—concepts
and actions capable of overcoming the paradoxes and
contradictions of the current urban condition and of crit-
ically reformulating and recasting mainstream debates
around the future of urban growth. In the specific case
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of the future of urban Switzerland to 2050 and beyond,
visions, planning and design tools need to be articulated,
starting from the investigation of concrete case studies
and hypotheses and with an ability to cope with local-
global instability, unbalance and uncertainty—in other
words, to generate territorial resilience. To transform
present risks into future opportunities, old dualistic ways
of thinking are no longer called for. We need a new inter-
pretation of the inhabitability of the Swiss territory, in re-
lation to the infrastructural support system and the issue
of social inclusion.We require a deeper understanding of
the Swiss “City-Territory” as a renewable resource, by re-
flecting on new life cycles and capitalizing on the urban
and territorial “embodied energy.”

To this end, we have suggested and defended here
the idea of “Horizontal Metropolis,” which stands op-
posed to both indiscriminate sprawl and equally indis-
criminate densification and concentration. Through the
lens of the “Horizontal Metropolis,” the exploratory case
of theWest of Lausannewas shown to suggest first possi-
bilities for alternative and novelways—based, in the case
of Switzerland, of deeper inherited historical and ecolog-
ical wisdom—of redesigning our cities and territories for
the future.
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Abstract
The Center for Spatial Research (CSR) is undertaking a multiyear project investigating what we have termed Conflict Urban-
ism. The term designates not simply the conflicts that take place in cities, but also conflict as a structuring principle of cities
intrinsically, as a way of inhabiting and creating urban space. The increasing urbanization of warfare and the policing and
surveillance of everyday life are examples of the term (Graham, 2010; Misselwitz & Rieniets, 2006; Weizman, 2014), but
conflict is not limited to war and violence. Cities are not only destroyed but also built through conflict. They have long been
arenas of friction, difference, and dissidence, and their irreducibly conflictual character manifests itself in everything from
neighborhood borders, to differences of opinion and status, to ordinary encounters on the street. One major way in which
CSR undertakes research is through interrogating the world of ‘big data.’ This includes analyzing newly accessible troves of
‘urban data,’ working to open up new areas of research and inquiry, as well as focusing on data literacy as an essential part
of communicating with these new forms of urban information. In what follows we discuss two projects currently under
way at CSR that use mapping and data visualization to explore and analyze Conflict Urbanism in two different contexts: the
city of Aleppo, and the nation of Colombia.
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1. Visualizing to Understand Complexity in Colombia

At first glance it is extremely difficult to grasp the scopeof
the Colombian conflict: it spans more than 50 years and
covers most of the country’s territory, it even crosses its
borders into neighboring Ecuador, Venezuela, Peru and
Brazil; it includes multiple actors, both from the right
and from the left, who at times fought against and at
times profited from the illegal drug business; it has been
shaped and re-shaped by a multiplicity of political and
socio-economic forces, and has generatedmillions of vic-
tims of displacement, homicide, massacres and sexual vi-
olence. More recent developments include a long and
controversial demobilization process by the right-wing

paramilitary groups, and the current peace process with
the left-wing guerrillas of the FARC, which have polar-
ized the country. Themost recent peace accord has been
in the making for more than four years and produced
an agreement that was signed by the government and
the FARC and then rejected by the Colombian people
through a referendum, only to bemodified and approved
again by members of the Colombian legislative body.

As part of this ongoing peace process the Unidad
para la Atención y Reparación Integral a las Víctimas,
an agency within the Colombian Government, has been
dedicated to assembling a database of victims of the con-
flict: the RegistroÚnico de Víctimas. Thismassive dataset
reflects the stories of nearly eight million Colombian cit-
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izens, who volunteered information in hopes of some-
day receiving reparations. It is doubtful that the dataset
is complete, but it is still a remarkable repository of in-
formation about who has been impacted by the conflict,
the kinds of crimes committed at different points in time,
and where people have been displaced to and from.

This project uses techniques of mapping and data vi-
sualization to understand spatial and temporal patterns
of the conflict as well as the limits and gaps embedded in
the data. How has the conflict impacted urban develop-
ment in Colombia? Do particular types of crime form spa-
tial concentrations? How have internally displaced peo-

ple moved throughout the country? Have cities of all
sizes had to bear the burden of massive influxes of dis-
placed people equally? Are there spikes that expose bias
in the data collection? Through an iterative process the
project has used spatial analysis and visualization to ad-
dress these questions and prompt others for further re-
search to build a nuanced understanding of the conflict.

Figure 1, for example, shows internally displaced peo-
ple in Colombia, from 1985 to 2015. The thickness of
the lines represents the number of people who were
displaced—the thinnest lines represent fifty people and
the thickest more than 10,000. The color within each

Figure 1.Map of Internally Displaced People 1985–2015.
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line represents direction of movement—the white ends
of the line represent origins of displacement and the
orange destination1. The map shows well known facts
about the conflict: the large numbers of people who
were displaced from small towns and moved to large
cities, like Bogotá, Medellín or Cali; it also shows the
more than 20,000 people that were displaced before,
during and after the most infamous massacres of the
conflict: the attack on Bojayá by the FARC, or the re-
peated massacres around La Gabarra by the paramili-
taries; it also reveals that the areas surrounding Medel-
lín and Turbo saw more than half a million departures
and arrivals. However, the map also highlights other as-
pects of the conflict that are not that well known or un-
derstood: it makes clear that municipalities like Floren-
cia, Popayán or Pasto in the southwest received almost
300,000 displaced people; that over 15,000 people have
been forcibly displaced from Buenaventura to Cali and,
almost 50,000, from Buenaventura to Bogotá; and that
all the main cities along the Atlantic coast have served as
destinations for more than 350,000 displaced people. It
even shows how remote and sparsely populated munic-
ipalities like Leticia in the south or Puerto Inírida in the
east have also suffered displacement.

The map powerfully reveals how the conflict has en-
veloped the whole country in a deep and intricate web
of displacement and violence. While this visualization
conveys the complexities of the war as a whole, it does
not show the stories of individual displacement events
or speak to the number of displacements that have oc-
curred from the country side to the cities or within small
and medium-sized municipalities.

A second type of visualization, in the form of a video
animation (Figure 2), begins to reveal these finer grain
histories captured by the Registro Único de Víctimas: this

video uses a simple particle system to illustrate every
single displacement in the dataset from 1985 to 2015.2

The advantage of showing this information in video form
is that it allows us to display a rather complex dataset
in a single diagram while still conveying a sense of dy-
namism that a static graph cannot produce. The anima-
tion shows how in the late 1980s and early 1990s dis-
placement was mostly confined to the regions around
Medellín and Urabá, and how starting in the late 1990s
therewas not just an increase in the number of displaced
people but an expansion of forced displacement to the
rest of the country. By the mid 2000s the visualization
clearly shows how thewhole country is covered in forced
displacement and the south-west of the country has also
become a center for this type of violence.

In addition, this type of visualization allows us to
zoom into specific moments and places in the con-
flict while still providing relevant contextual information
through text annotations. For example, we can see the
exact moment in which the FARC attacked Mitú displac-
ing more than 1,000 of its inhabitants, killing almost 150
and kidnappingmore than 100 people; or the permanent
flow of displacement that has been going on from Bue-
naventura to Cali and Bogotá since 2013.

2. A Multilayered Approach to Detecting Urban
Damage: Aleppo, Syria

The city of Aleppo fell to Syrian government forces and
their allies in December 2016. Hundreds of thousands
of Syrians have been killed or injured, and an estimated
ninemillion people displaced. Aleppo has suffered exten-
sive physical damage – to its symbolic center, the Citadel;
its surrounding heritage sites, which mark ancient em-
pires, diverse religions, and multiple cultures and trade

Figure 2. Screenshots of animation (zoomed out and in).

1 View and interactive version of this map at http://c4sr.columbia.edu/conflict-urbanism-colombia.
2 This animation can be viewed at http://c4sr.columbia.edu/conflict-urbanism-colombia.
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routes;	and to its eastern and southern neighborhoods.
The destruction of the city’s cultural and urban history,
as well as its cultural memory and identity, appears to
be an intentional result of military operations, and not
merely a byproduct of them.

The focus of this work has been on the city of Aleppo,
on urban damage, and on how the city became an inte-
gral part of the infrastructure of conflict. We have cre-
ated an archive and a resource, which we hope will be-
come useful in the years to come, as a framework for doc-
umenting crimes of war, as well as for speculating about
how Aleppo might be rebuilt.

Unlike the work on Colombia, much of the focus
on Aleppo has revolved around how to create spatial
datasets where they did not previously exist. To facil-
itate our work we created an interactive map of the
city of Aleppo, which combines layers of high-resolution
satellite images together with data gathered by UNITAR-
UNOSAT (theUnitedNations Institute for Training and Re-
searchOperational Satellite Applications Programme), to
show the historic city, and damages incurred to it, from
2012 to the present.

We followed this map with a series of case studies re-
leased over the course of 2016 in which we use the map,
together with other data sources to examine specific mo-
ments in the war. This article focuses on the methods
of observation and monitoring that the project has used
to examine small-scale and city wide patterns of dam-

age during the war: on the one hand the project uses
the view from a distance with high and low-resolution
satellites; and on the other it has archived thousands
of on-the-ground videos captured by citizen-journalists
and uploaded to YouTube. Using the logic of a typical ge-
ographic information system (GIS) map, the Conflict Ur-
banism: Aleppo project overlaps these different sources
of material as layers for two purposes: first, to provide
evidence about the physical destruction of the city, and
second, to prototype differentmethods of observing and
monitoring urban warfare from a safe distance.

The interactive map (Figure 3) assembles an archive
of high resolution satellite images and allows users to
navigate the city of Aleppo by neighborhood.3 Each pixel
in these images captures just fifty centimeters on the
earth’s surface—the highest resolution available to civil-
ians until recently. The branch of the UN dedicated to
satellite research, UNITAR-UNOSAT, trains and assigns
teams of people to manually examine images like these
to identify and record sites damaged by bombs in war
zones. The map allows users to view the data produced
by UNITAR-UNOSAT about Aleppo and compare it to high
resolution satellite images where this damage is visible
from four days throughout the war.

Although we tend to take it for granted today, the
high-resolution satellite technology and imagery that we
make use of here, seen in Figure 4, was only declassified
and made generally available a decade and a half ago

Figure 3. Interactive map of Aleppo that allows users to browse by neighborhood. Satellite images from World View II ©
Digital Globe 2015 & 2016.

3 View the interactive map at http://c4sr.columbia.edu/conflict-urbanism-aleppo/map/index.html.
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Figure 4. Two satellite images of Aleppo’s Citadel and surrounding neighborhoods on March 23, 2016 (left) and Septem-
ber 3, 2015 (right). Yellow squares indicate damaged sites identified by the United Nations in May 2015. Additional un-
marked damaged sites are also visible. Satellite images fromWorld View II © Digital Globe 2015 & 2016.

(Cosgrove & Fox, 2010; Kurgan, 2013). And while images
become available for purchase by the public once they
are captured, they are still expensive, costing between
$14 and $18 per square kilometer.

Because of the cost of high resolution satellite images
and the time required to analyze themmanually, looking
for damaged sites, UNITAR-UNOSAT has only collected
data at four dates over the 5 years of war. Although their
data is thorough, it was not updated on a regular basis,
and, we saw a need to track urban damage more fre-
quently than is possible using expensive and proprietary
high resolution satellite images. In a collaboration with
a remote sensing scientist the project took on an exper-
imental approach to using low resolution, and free, im-
ages captured by the Landsat satellite to detect change in
Aleppo every two weeks.4 This analysis has resulted in a
dataset, created algorithmically, which can help identify
areas over specific time periods that have been severely
destroyed in the city. This approach measures changes
in the brightness of pixels in the Landsat satellite images
between two successive images. The result is messy and
riddled with ambiguity (Figure 5), but has nonetheless

led to new insights about the locations and rhythm of
destruction in the city.

In order to ground-truth the results of this experi-
mental approach, we did two things: first we overlaid the
Landsat pixels (shown in yellow in Figure 6) onto high res-
olution satellite images from the same time frame; sec-
ond we cross-checked it with YouTube videos, from the
same date. Inmany cases themethodwas successful and
revealed that the analysis of low resolution satellite im-
ages had been able to identify many areas of damage to
large buildings and infrastructure.

YouTube has become one of the largest sources (and
archives) of information about events on the ground in
Syria: since January 2012 over a million videos of the
conflict have been uploaded, with hundreds of millions
of views to date. This independently reported footage
has created a new powerful archive, but opens up crucial
questions of credibility, verification, and bias. As with all
data, every video comes to us bearing the traces of the
situation and intentions that motivated its production.
This does not disqualify it—quite to the contrary—but it
does demand that we approach everything critically and

4 Jamon Van Den Hoek, “Remote Sensing Urban Damage” in Conflict Urbanism Aleppo. http://c4sr.columbia.edu/conflict-urbanism-aleppo/remote-
sensing.html.
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Figure 5. Landsat Image of Castello road on June 10, 2016 with areas of ’significant’ pixel value change highlighted. Signif-
icant pixel change detection algorithm developed by Jamon Van Den Hoek.

Figure 6. High resolution satellite image from June 11, 2016 (one day after the second Landsat image was taken) which
shows major damage to Castello Road overpass as well as buildings in the surrounding area. Satellite images from World
View II © Digital Globe 2015 & 2016. Significant pixel change detection algorithm developed by Jamon Van Den Hoek.

carefully. The videos can be a key source to verify the
location and date of events: major news agencies have
come to rely on YouTube as a primary source for their re-
porting, and human rights organizations often cite videos
as part of their advocacy and documentation efforts.

YouTube is not an inherently spatial data source.
However, citizen journalists uploading these videos of-
ten included the names of the neighborhoods or land-
marks depicted in their footage in the video titles. Be-
cause of this widespread naming convention, CSR was
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able to geolocate and map YouTube videos posted by
three of the most highly cited channels posting videos
about the conflict in Aleppo. This spatialized archive (Fig-
ure 7) has already assisted CSR research about Aleppo,
and will hopefully help to further the use of YouTube
videos in investigations about the war.

Through a multilayered approach the project uses
these three modes of seeing Aleppo—triangulating be-
tween these different sources—to reveal astonishing
city-wide and hyper-local patterns in the war. At the city
scale: the high-resolution view and the data produced
from it by UNITAR-UNOSAT shows that the vast majority
of the damagewas experienced by neighborhoods in the
eastern and southern portions of Aleppo which were be-
sieged by the Assad Regime during the fall of 2016. Narra-
tive accounts through news reporting confirms this and
these are also the areas of the city which have the most
damage documented through YouTube videos. Together
these sources of evidence show that this portion of the
city was systematically bombed and shelled for the du-
ration of the war. At the hyper local scale: a block of flat-
tened buildings, a highway overpass dottedwithmassive

holes caused by bombs, attacks on an access road which
carried life critical supplies to rebel held areas of the city,
and collapsed structures amidst dense residential neigh-
borhoods are among the individual events we have been
able to uncover by cross referencing these three differ-
ent modes of seeing in Aleppo.

Our case studies show that the use of high and
low resolution satellite imagery, in combination with
YouTube videos recorded by citizen journalists in Aleppo,
provide a means of navigating the city in the midst of on-
going war.5 Each of these three sources of data offers
a different kind of information about the city, and each
has a different set of limitations. Our aim is that our re-
search will productively highlight, rather than obscure
these limitations.

3. Visualizing Conflict: Possibilities for Urban Research

The Conflict Urbanism projects in Colombia and Aleppo
exemplify two challenges of analysis and visualization of-
ten critical for urban research. In Aleppo, through satel-
lite imagery and YouTube videoswe created data for anal-

Figure 7. Interactive map with videos from three of the most highly cited YouTube channels geolocated to neighborhoods
in Aleppo.

5 View from Above, Conflict Urbanism: Aleppo. http://c4sr.columbia.edu/conflict-urbanism-aleppo/view-from-above.html.
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ysis which did not previously exist. Even in the era of ‘big
data’ many of the most pressing urban issues are often
those for which there is little or no recorded information.
Experimental approaches such as the ones used in the
Aleppo project can produce new tools that allow uncon-
ventional sources of information to become sources for
research. In contrast, the work on Colombia was aided
by the presence of a large but incomplete dataset. Re-
sisting the temptation to present a comprehensive nar-
rative with incomplete data, the project examines this
one dataset very thoroughly, documenting its strengths
as well as its limitations and using it as a lens to show
the intricate pathways that people take in the midst of
conflict. Both projects strive to responsibly produce and
work with multiple new forms of data, specially data
about the urban dynamics of conflict.
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Abstract
The objective of this paper is to present alternative land development scenarios for the sustainability impact assessment
of transport-land-use relationship in the Leipzig-Halle Region. Using the MOLAND Model that was applied to a declining
urban region for the first time, two different land-use scenarios were developed representing a baseline dispersed de-
velopment and an alternative compact development case. The assessment of land-use-transport relationships is carried
out incorporating the use of social, economic and environmental indicators. The impacts and indicators were specified
and evaluated subject to a quantitative and qualitative assessment. The findings imply that a compact development sce-
nario is preferable over dispersed development scenario in terms of potential quantitative data on the benefits to the
environment and society. In contrast, dispersed development in the baseline case indicates the costs of such development
exceed the benefits. The results of this type of scenario analysis provide an objective evidence basis in policy evaluation
and decisions regarding future urban developments. This research was developed from several scenarios created with the
key stakeholders of the Leipzig-Halle Region from research originally conducted as part of the PLUREL Project in 2012 and
updated in 2016. It aims at contributing to literature by providing a sustainability assessment framework for rapid rail in-
frastructure provision that incorporates socio-economic and environmental impact assessment of alternative future urban
form scenarios into the analysis. In addition, due to MOLAND features, it provides the opportunity for the sustainability
impact assessment of different forms of urban development linked with transport infrastructure provision in the Region
and compare the findings with other case study areas in Europe and internationally.
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1. Introduction

The rapid growth of peri-urban areas in many of the
metropolitan centres in Europe has resulted in dispersed
or scattered type of developments in contrast to the his-
torical forms of more compact structures. The outward

expansion of metropolitan areas observed both in eco-
nomically strong regions and weakening core areas in Eu-
rope has been recognised as costly in social, economic
and environmental terms (Girardet, 2015; Haghshenas
& Vaziri, 2012). Traffic congestion, automobile depen-
dence, air pollution, social segregation, degradation of
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scarce land resources and decreasing quality of life are
often cited as some of the most important problems
faced by many of the large urban metropolitan centres
(United Nations Human Settlements Programme [UN-
Habitat], 2013). To address some of these problems, poli-
cies such as sustainable urban development and growth
management have become central both in planning the-
ory and practice.

EU policy has for decades advocated the principles
of a compact city approach to sustainable urban man-
agement as advanced in the European Spatial Develop-
ment Perspective (European Commission [EC], 1999) and
more recently in the New Urban Agenda adopted by the
United Nations (2016). The UN promotes a specific goal
to make cities and human settlements inclusive, safe, re-
silient and sustainable. This international policy aspira-
tion is to promote urban consolidation and intensifica-
tion and avoid the negative externalities of dispersed or
sprawl type patterns of development and the resulting
associated car dependency. The lack of integration of
transport and land-use planning makes the realisation
of such goals severely problematic and the debate con-
tinues as to whether land-use policies in isolation can
be effective in influencing development and transport
use patterns.

In line with such urban policy discussions, urban re-
search also suggests that compact city is preferred to
more dispersed patterns in terms of sustainable spa-
tial development and transportation efficiency (Burton,
2013). The reason is related to the reduction in travel de-
mand and travel time since most work and non-work ac-
tivities are closely located in the compact form (Bertaud,
2004; Nelson, Dawkins, & Sanchez, 2007). It is also argued
that compact form can support public transport services
better than dispersed form since population densities in
the former case are high enough to provide efficiency
in different modes of public transportation (K. Williams,
2005). Alternatively, other studies question the sustain-
ability of compact form (Breheny, 2001; Westerink et al.,
2013) and suggesting that decentralised or polycentric
urban development solutions would be more efficient
in terms of transport patterns. One reason for this en-
hanced efficiency cited in research is that multi-centred
cities can provide significant transport benefits by locat-
ing residences close to employment centres (Simmonds
& Coombe, 2013; K. Williams, Burton, & Jenks, 2000).

Existing planning practice provides examples of poli-
cies to achieve integrated land-use through dispersion
of facilities over residential areas to achieve mixed de-
velopment and pedestrian-oriented transportation (van
Eck, Burghouwt,&Dijst, 2005). Alternative strategies pro-
moted include transit-oriented development (Jones &
Ley, 2016), containment policies (Hortas-Rico, 2015), and
polycentric urban areas (Broitman & Czamanski, 2015)
which focus on various modes of transportation to sup-
port development along or near the existing public trans-
portation axis. Both theory and planning practice sug-
gest that accessibility to various services is an impor-

tant aspect in sustainable development which could be
achieved by provision of high quality and efficient trans-
port systems.

The literature shows that the relationship between
land-use and transportation is complicated since differ-
ent factors such as historic urban structure, density and
city size are commonly in effect in determining the trans-
portation demand, which in turn will affect the spatial
structure, density and size of the urban area (Kenworthy
& Laube, 1999). There are key theories in the literature
to represent this complex relationship: the theories of ur-
ban location andurban structure are among these,which
are primarily based on economic and spatialmodelling of
the interdependence between land rents and transporta-
tion costs. Classic theories rooted in urban economics
suggest that the choice of urban location depends not
only on the characteristics of economic agents and ur-
ban space, but also on the accessibility considerations
(see Alonso, 1964; Mills, 1967; Muth, 1969 and others).
The dynamic relationship between locational accessibil-
ity and transportation systems leads us to conclude that
sustainability of the urban form and efficient transport
provision are two closely interlinked subjects. In this re-
gard, sustainability implies an urban form in which differ-
ent modes of transportation are available as an alterna-
tive to private car—resulting in fewer trips—and shorter
trip lengths are emphasised through the integration of
land-use and transportation systems. The sustainability
of a transportation system is identified as a system that
provides ‘access to people, places, goods and services in
an environmentally responsible, socially acceptable, and
economically viable manner’ (Organisation for Economic
Co-operation and Development [OECD], 2002).

The importanceof increased travel impacts related to
urban growth and transport relationships, such as traffic
congestion, air/water pollution, social segregation, and
urban sprawl is increasingly evident (European Environ-
ment Agency [EEA], 2006). This makes it vital to under-
stand and encourage sustainable forms of urban devel-
opment linked with provision of efficient transport ser-
vices (Litman, 2016). However, urban growth no longer
persists as a continuous development path inmany Euro-
pean cities and regions (Turok & Mykhnenko, 2007). An-
other aspect of development path is the urban shrinkage
that is spreading extensively in Europe’s old industrial
regions (e.g. Northern England) and large areas of post-
socialist countries in Eastern Europe (D. Haase, A. Haase,
Kabisch, Kabisch, & Rink, 2012) as well as older indus-
trial regions in theUSA. Turok andMykhnenko also noted
that, in the early 2000s, Europe had experienced an in-
creasing number of declining cities compared to the num-
ber of growing regions. Therefore, shrinkage has become
a challenging issue not only for urban policy makers and
planners but also researchers aiming at understanding
and coping with the causes and impacts of urban restruc-
turing and shrinkage on economic and social welfare.

For many cities, this presents a new and uncertain
development paradigmwhere growth, restructuring and
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now potential decline must be considered and a growth
only context has to be replaced. In particular, from
2008 to 2016, the impacts of cyclical surges and correc-
tions in property prices have been a feature of many
international economies and were pronounced as the
global financial crisis evolved (B. Williams & Nedovic-
Budic, 2016). Cities and regions in several European
states—notably Spain and Ireland—were severely af-
fected bymarket corrections and development. Property
market collapses occurredwith significant levels of unfin-
ished and abandoned developments (B. Williams, 2014).
Therefore, strategies for urban futures are sometimes re-
quired to react to new, often sudden, unexpected and
unforeseen economic change. This means that flexibility
in alternative planning scenarios and options chosen be-
comes ever more necessary.

It is accepted that a managed polycentric model may
present a further alternative option and this was not cov-
ered in this research as one of the options for the cho-
sen region. The research findings are limited to analy-
sis of the compact and dispersed urban form options
which were actively considered at research workshops
with stakeholders. However, a similar methodology or
approach can be adopted in future research to investi-
gatemanaged polycentric and other alternative planning
policy options.

An analysis of the literature on urban form-
transportation relationship has shown that existing case
studies in Europe were predominantly conducted in eco-
nomically growing regions whereas the studies on post-
socialist countries which had been characterised as de-
clining regions are relatively scarce (Westerink et al.,
2013). This study aims to fill this gap by focusing on a
case study of Leipzig-Halle Region for the sustainability
impact assessment of transport-land-use relationship
through application of scenario analysis approach. For
the sustainability impact assessment of transportation
systems in cities and regions, there are various methods
in the literature that consist of performance indicators,
accessibility measures, commuting efficiency analysis,
modal choice modelling, cost-benefit analysis, and socio-
economic and environmental impact analysis. Existing
evaluation methodologies such as socio-economic and
environmental impact assessments tend to be static and
do not consider costs (or benefits) of alternative forms
of urban development linked with provision of public
(rapid rail) transport infrastructure. Therefore, the cur-
rent paper aims at contributing to literature by providing
a sustainability assessment framework for rapid rail in-
frastructure provision that incorporates socio-economic
and environmental impact assessment of alternative
future urban form scenarios into the analysis. The po-
tential land development scenarios of this study were
originally developed from the MOLAND (Monitoring
Land-Use/Cover Dynamics) Model applications as part
of the PLUREL1 Project for evaluating the impacts of dif-

ferent policies and programmes on urban development
considering sustainability in urban form and peri-urban-
rural relationships (Ustaoglu, Williams, & Petrov, 2012).
MOLAND, for the first time, was applied to a region that
had experienced a shrinkage process. This provides an
opportunity for the sustainability impact assessment of
different forms of urban development linked with trans-
port infrastructure provision in the Region and compar-
ing the findings with other case study areas in Europe
and internationally.

Section 2 provides a brief overview of the case
study region. Then, in section 3, based on usage of the
MOLAND Model, two scenarios for the Leipzig-Halle Re-
gion are described. This is followed by the methodology
for the scenario-based impact assessment of transport-
land-use relationship for the case study of Leipzig-Halle
Region. The results are presented and discussed in sec-
tion 4, which leads to the final conclusions in section 5.

2. The Case Study of Leipzig-Halle Region

Located in the federal states of Saxony and Saxony-
Anhalt, Leipzig, together with the city of Halle, consti-
tutes a polycentric urban area in eastern Germany (Fig-
ure 1). The entire region has a total population of around
1 million people, with 567,846 living in the city of Leipzig
and its adjacent municipalities in December 2015, and
the rest living in the Halle (Stadt Leipzig, accessed 2016).

The Region’s twomain urban cores, Leipzig and Halle,
belong to two different federal states and are governed
by various administrative bodies. These two urban core
areas constitute a complete functional region and have
been serving as main centres of commerce and trade
since the 19th century. There are functional relations be-
tween Leipzig and Halle varying from commuting, leisure
and business activities. The Region was part of the Ger-
man Democratic Republic (GDR) until 1989. Following
the German re-unification of 1990, the economy of the
region suffered a decline (Berkner, 2000): unemploy-
ment reached 20% in the mid-1990s and the area ex-
perienced a rapid decline in population within only 10
years time (Leipzig’s population declined 12%while Halle
lost 20% of population), which is linked with the eco-
nomic crisis (Rink, Haase, Grossmann, Couch, & Cocks,
2012). The Region exhibits a complex pattern of urban
development considering existence of simultaneous peri-
urban growth and shrinkage processes in different ar-
eas. The reasons of the shrinkage process are mainly
related to three factors: a considerable level of out mi-
gration to Western Germany just after re-unification; a
massive movement from inner core city to peri-urban ar-
eas resulting in sprawl; and a decrease in birth rates and
growth in death rates (Schwarz, Bauer, & Haase, 2011).

Leipzig’s population began to stabilise from 2000 on-
wards, considering there has been a net positive migra-
tion in the last few years in Leipzig, following the resur-

1 Peri-Urban Land Use Relationships-Strategies and Sustainability Assessment Tools for Urban-Rural Linkages, Integrated Project of the EU 6th Framework
Programme, Contract No. 036921.
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Figure 1. Land-use of Leipzig-Halle Region, 2000.

gence of the inner city started in 1999 (Schwarz et al.,
2011). The population increase started on the late 1990s
(493,000 in 2001) and reached around 525,000 inhabi-
tants early 2011 (Großmann, Arndt, Haase, Rink, & Ste-
infuhrer, 2015). The major reason behind the popula-
tion growth is the in-migration, primarily from Saxony
and the other eastern German federal countries. The
suburbanisation process has come to a halt as formerly
suburbanised areas have started to lose population to
the inner city. This implies a phase of re-urbanisation
in Leipzig emphasised through regaining of population
in the inner-city districts that are experiencing rejuve-
nation and diversification of socio-demographical struc-
ture (A. Haase et al., 2010). Leipzig has been supported
through considerable amount of public funds since 1990,
which have mobilised private investment to the city and
returned Leipzig into an attractive place for services, in-
dustrial and cultural facilities (Rink et al., 2012). Associ-
atedwith the economic growth started on the 2000s, the
sprawl-type pattern of development of residential and
commercial uses has increased considerably along the
Leipzig-Halle axis (D. Haase, Schwarz, Strohbach, Kroll, &
Seppelt, 2012). Following the dispersal of residential and
commercial development initially started in early 1990s,
the ongoing loss of productive agricultural areas, natural
landscape and corresponding ecosystem services is criti-
cally observable.

Cities such as Leipzig and other previously industrial
regions have been identified as having stabilised their
populations and have seen a return to modest growth
of some thousand people per year following major eco-
nomic restructuring. Florentin (2010) identified the key
themes in the city planning strategy for Leipzig as: first,
preserving the architectural heritage, next the creation
of green spaces and open spaces to replace dilapidated
housing estates, and finally support for the creation of a
micro-scale hierarchy of centres. In practice, these strate-
gies were regarded as partially implemented and acti-
vated via city marketing campaigns, as the city and plan-
ners often lacked the financial and legal tools to fully im-
plement them in pursuit of urban regeneration.

3. Methodology

In the frame of support to the implementation of gov-
ernment plans and policies in the Leipzig-Halle Region,
this study develops a methodology for the transporta-
tion impact assessment of different land-use scenarios.
From planners’ or policy makers’ view, urban planning
andmanagement pose the problem of dealing with com-
plex systems in which social, economic and geographi-
cal factors are interrelated. Understanding the processes
that cause these systems to change where activities,
land-uses and spatial interactions will change—because

Urban Planning, 2017, Volume 2, Issue 1, Pages 108–129 111



of the growth potential of the system and the policy
interventions—is crucial in developing effective policies
(Lavalle et al., 2004). MOLAND and ASTRA-EC are the
two modelling approaches integrated in this study to as-
sist planners, policy makers and stakeholders to analyse
different spatial policies and the associated spatial con-
figurations. MOLAND consists of dynamic spatial mod-
els that operate at various spatial levels. ASTRA-EC is
a four-stage transportation model that analyses Trans
European Network-Transport (TEN-T) projects, and has
wide area coverage in Europe. From this integrated mod-
elling approach, the sustainability impact assessment of
transportation-land-use relationship in the Leipzig-Halle
Region is carried out through application of different
land-use and transport-related indicators. An essential
aspect of the methodology is the dynamic and cycli-
cal interrelation between scientists, policymakers and
stakeholders, supporting discussion at all stages, being
adapted for territorial analysis and improved iteratively
(Figure 2). This methodology of dynamic interrelation
can be applied to different cities and regions at different
spatial scales with an aim of supporting stakeholders and
policymakers in future policy strategies.

The growth processes observed in different cities and
regions often display similar characteristics; therefore ge-
ographical spaces in cities can be fundamentally simi-
lar (Batty, 2008). However, socio-economic systems that
develop in cities show heterogeneities at all spatial lev-
els and are shaped by interaction processes taking place
at different geographical scales. At various geographical
scales, the differences due to city-specific boundary con-
ditions (i.e. topography and physical characteristics, ge-
ometry of transportation network, and local planning)
determine the observed differences amongst cities. CA-
based models aim at representing geographical systems
that have heterogeneities at all levels of detail. For in-

stance, CA-based models such as MOLAND incorporate
interaction processes at the macro level which are be-
yond the cellular space of the modelled system. They
also incorporate micro level attributes that represent
non-homogeneous dynamic nature of the geographical
space (Lavalle et al., 2004). A key element of MOLAND is
the use of suitability maps which represent the capacity
of a cell to support a specific activity or land-use. The suit-
ability maps are generated in a geographical information
system (GIS) and include factors such as: elevation, slope,
soil, agricultural capacity, exposure to pollutants and haz-
ards (Hagen-Zanker & Lajoie, 2008). TheMOLANDmodel
uses suitability maps to accurately reproduce the local
characteristics of an area without excluding the general
context (Petrov, Lavalle, & Kasanko, 2009). The customi-
sation of these maps, together with the fine-tuning of
other parameters, allows specific drivers to be explored.
For example, using the physical suitability component
of MOLAND, the outputs of a climatology model will be
used for assessing future climate changes, floods, etc.

In the first step of this study, a scenario analysis
approach—focusing on dispersed or more compact de-
velopment cases, linked with major investments of the
transportation system in the Leipzig-Halle Region—is un-
dertaken through application of a land-use modelling ap-
proach. In the next step, a scenario-based impact as-
sessment of transportation-land-use relationship is un-
dertaken focusing on a number of key selected impacts
and indicators representing sustainability of urban form
and transportation.

3.1. The MOLAND Model

The MOLAND model is applied for the first time to a re-
gion which had experienced a reducing population or
shrinkage process. This will provide an opportunity for an

Qualita�ve scenarios

Stakeholders and
Policy makers

Stakeholders and
Policy makers

Stakeholders and
Policy makers

Territorial scenarios

Environmental Indicators

MODEL

Figure 2. The model and the interrelation between stakeholders and policy makers.
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in-depth analysis regarding application of MOLAND with
an increased flexibility in a variety of cities and regions.
MOLAND is based on a spatial dynamics bottom-up ap-
proach and canbedefined as a CA-basedmodel (Barredo,
Demicheli, Lavalle, Kasanko, & McCormick, 2004). It is
an improved version of the CA first developed by White,
Engelen and Uljee (1997) and has achieved robustness
through successful applications tomore than 70,000 km2

in European Regions and beyond (e.g. Dublin Metropoli-
tan Area covering about one third of Ireland; city of La-
gos, in Nigeria; Pordenone province, in Italy; Dresden-
Prague transport corridor; Algarve Region; Madrid; Istan-
bul, etc.; Petrov et. al, 2009). It has been applied in Euro-
pean cities, regions and beyond for urban development,
regional development, transport corridors and adapta-
tion to climate change-driven hazards. It is not the ob-
jective of this paper to give a detailed description of the
model. However, we include a short overview of its char-
acteristics. A more detailed technical description of the
model can be seen in Barredo, Kasanko, McCormick and
Lavalle (2003) and Barredo et al. (2004).

MOLAND integrates spatial aspects of land-use pat-
terns with socio-economic (including transport plans),
institutional and environmental features of territorial
development. Also, it allows a high level of flexibility
in representing the economic sectors, population de-
velopment and environmental drivers, supporting very
diverse sets of scenarios and planning measures (EEA,
2006). MOLAND simulates land-use dynamics and is cal-
ibrated with historical land-use information. The Model
also includes a transport module2 (Barredo et al., 2003,
2004). The inputs and outputs of the MOLAND Model
can be seen in Table 1. The spatio-temporal character-
istics of the MOLAND output are presented in Table 2
(Shahumyan, Williams, Petrov, & Foley, 2014).

The MOLAND Model has two key components, in-
cluding regional and urban land-use sub-models. The
model includes an extensive data set obtained from
CORINE Land Cover (CLC) data and utilises both macro-
and micro-type parameters. Macro-level data such as
GDP and population growth are inputs for the regional
sub-model, also affecting the urban land-use sub-model

Table 1. Summary of the MOLAND Model: inputs and outputs.

Model Input and Parameterization Description

Land-use map Corine Land Cover (CLC) maps showing the historical land-use/cover

Accessibility Accessibility of a cell to the transport network

Zoning Status (policy) Master plans, zoning plans (designated areas for agriculture, housing, industry,
commerce, recreation etc., protected areas, historical sites, natural sites and
reserves, land ownership)

Suitability DEM (slope, aspect), soil quality and geomorphology, natural hazards (floods,
landslides etc.), air, noise, water, soil pollution, agricultural capacity, subsidies etc.

Socio-economic Data Population, income, production, employment etc.

Model Output

Projected land-use/cover Land-use/cover characteristics
digital maps Changes in urban land-use

Distribution of urban activities

Table 2. Spatio-temporal extent and resolution of the model output.

Parameter Description

Spatial Extent/Country Coverage Large Urban Zone (LUZ) NUTS-2 (Region)

Spatial Resolution 100 × 100 m or higher

Temporal Extent Yearly time step; Projections for 10, 20, 50 years

Temporal Frequency Yearly

2 The MOLAND transport model is based on a classical four-step transportation model, which requires transport zone maps of the region as well as data
on transport flows between those zones. The MOLAND transport model is a dynamic model where the land-use model serves as an input to the trans-
portation model, and in turn the transportation model influences the land-use model by means of a local accessibility term. The number of people and
jobs per zone are used to calculate production and attraction of each transport zone. Based on these travel demands and inter-zonal transportation costs,
trips are assigned to the transport network. Transportation costs are represented as an aggregate measure of distance, travel time and other transport
costs. These costs are incorporated in the regional model as interregional distances affect the distribution of land-use functions across the regions. At the
local level, the potential for certain land-uses is determined by their local accessibility i.e. the distance to the transport network (for details, see Research
Institute for Knowledge Systems [RIKS], 2007).
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that is run through a CA model. Since the data incorpo-
rated in the Model come from a disaggregated data set,
themicro-model parameters (i.e. neighbourhood effects,
accessibility, suitability, zoning, population, employment
indicators) can be utilised to explain the micro-level spa-
tial issues, which diverge the model from those incorpo-
rating aggregate data sets and rely on large geographic
districts (see Barredo et al., 2003).

However, the CLC data is not a prerequisite for the
application of the MOLAND Model. For example, for the
Lagos case study, MOLAND made use of high-resolution
satellite imagery, aerial photographs and other ancil-
lary data. The minimum mapping unit is 1 hectare
(100 × 100m) and the land-use datasets comprise forty
land-use classes. The detailed methodology for the GIS
database production to be used inMOLANDmodel is pro-
vided in EEA (2002).

The main variable of the model is the land-use
(raster) map, and the state of every cell is its land-use
class (e.g. residential, industrial and commercial, forest,
agricultural). The development of each land-use class is
defined by four factors:

1. Physical Suitability, represented by one map per
land-use class, describing the degree to which
the cell fits to support a particular land-use func-
tion and the associated economic or residential
activities;

2. Zoning, represented also by one map per land-use
class for different planning periods and the associ-
ated economic or residential activities;

3. Accessibility, represented by onemapper land-use
class determining the direction to which the par-
ticular land-use function and associated economic
or residential activities can respond to the cell’s
needs for transportation andmobility given the un-
derlying transportation system;

4. Dynamic impact of land-uses in the area, deter-
mined by so-called ‘transition rules’ or weighting
parameters which specify the interaction between
neighboring land-use types (the attraction or rejec-
tion of a cell and its immediate surroundings: 196
cell neighborhood). The transition rules change
each cell to the state for which it has the highest
potential; each cell will receive a weight according

to its state and distance from the central cell, be-
ginning with the highest ranked cell and proceed-
ing downwards. However, it is subject to one con-
straint: the number of cells for a land-use at a given
timemust be equal to the total number of cells de-
manded for that land-use, at that time (Barredo &
Demicheli, 2003).

The consequences of trends, shocks and policy interven-
tions over a long period of time are visualised by means
of dynamic year-by-year land-use maps as well as spa-
tially explicit socio-economic and environmental indica-
tors represented at high spatial resolution. In relation to
capturing the elements from descriptive scenarios and
how they are translated into in the model, expanded
explanations are given in the ‘Ingesting narrative story-
lines in the model’ section and Appendix A of Petrov
et al. (2009).

Regarding Leipzig-Halle Region, these maps were
generated in a GIS environment, including factors such
as: elevation, slope, aspect, soil type and existing land-
use. In MOLAND, the suitability values are expressed on
a scale of 0 (completely unsuitable) to 10 (highly suit-
able), and were computed for all the land-uses (resi-
dence, industry, commerce, services, agriculture, forest,
semi-natural vegetation, ports, etc.) that are simulated
in the Model. For instance, cells that are adjacent to wa-
ter bodies are highly suitable for port related uses, and
are assigned with the highest suitability values (values
greater than 9). The land-uses adapted from CLC data
comprise nineteen land-use classes that were divided in
three groups (see Table 3): vacant features (areas where
expansion can happen), active functions (the most dy-
namic areas that can determine urban growth) and fixed
features (where land-use change is constrained) (Lavalle
et al., 2009).

MOLAND simulates zoning with binary options, i.e. 0
is assigned to a cell that is permitted for development
while 1 is assigned to those where it is not. Zoning spec-
ifies whether a cell may or may not be developed for
a specific land-use function during the simulation time
period. The zoning maps were developed from master
plans and zoning plans that have been produced by local
governments in the Leipzig-Halle Region. Land-use devel-
opment policy is steered by the designation of land-use

Table 3. Land-use classes for Leipzig-Halle Region.

Vacant features Active functions Fixed features

Arable land Continuous urban fabric Airports
Permanent crops Discontinuous urban fabric Mineral extraction sites
Pastures Industrial and commercial Dump sites
Heterogeneous agricultural areas Construction sites Water bodies
Forests Port areas Artificial non-agricultural sites
Shrubs Road and rail networks
Open spaces
Wetlands
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objectives specific to land within the planning authori-
ties’ jurisdiction.

In addition to suitability and zoning, accessibility to
transportation networks is a key input in the MOLAND
Model. The existing road and rail networks in the Leipzig-
Halle Region were used to create accessibility maps to
represent the relative importance of access to the trans-
portation networks for different land-uses in the model.

The methodological approach used for simulating
land-use changes in Leipzig-Halle Region can be sum-
marised (Figure 3) with the following steps (Lavalle
et al., 2009):

1. Definition of scenarios by local stakeholders;
2. Compilation of input data (land-use maps for 1990

and 2000, transport network, zoning and suitabil-
ity maps, socio-economic data such as GDP and
population);

3. Calibration of the MOLAND (for the 1990–2000
period);

4. Running the MOLAND model under different
scenarios;

5. Production of outputs (land-use maps and
statistics);

6. Running the ASTRA-EC Model to develop accessi-
bility related indicators from the transport model;

7. Evaluation of the results.

3.2. Scenarios for the Leipzig-Halle Region

A number of scenarios were developed with the key
stakeholders of the Leipzig-Halle Region, in line with the
work conducted as part of the PLUREL Project between
2009 and 2012. It followed the building scenariomethod-
ology described in Petrov et al. (2009). This work has
been reviewed and updated in 2016 to be considered
and evaluated in the current paper. Within the frame-
work of the current study, two likely scenarios are con-
sidered that incorporate a dispersed and a more com-
pact development pattern in the Region linked with
transport infrastructure investments. In this respect, the
transportation-land-use relationship in Leipzig will be
evaluated considering a hyper-tech scenario (H-TS) and
a transport scenario (TS), each developed with the as-
sistance of the MOLAND Model. The main driver of the
two scenarios is transport accessibility linked with the
public transportation network, which influences devel-
opment patterns (dispersed or compact) of the area.
In the H-TS of dispersed development hyper-tech sec-
tors are strongly encouraged, while in the TS of more
compact development transport logistics, rapid develop-
ment of tourism, manufacturing and services sectors are
strongly supported. In the latter scenario it can be fol-
lowed that due to better transport linkage there is sig-
nificant improvement in travel time and number of acci-
dents as well as a tendency of increasing areas of agricul-

Scenario development

Land use map (CLC 1990) Transport demand model

• Future growth forecasts in
• economy, demography, 
• land use change
• Supply side of
• transporta�on
• Scenarios for external
• condi�ons
• Four stage method:
• trip genera�on, trip
• distribu�on, modal split,
• network assignment

MOLAND input data ASTRA-EC Model

Land use map (CLC 2000)

Transport network

Zoning maps

Suitability maps

Land use simula�on

Land use maps (2025)
Produc�on
of outputs

Accessibility related indicators
for the scenarios

Sta�s�cs of land use changes

Results analysis

Calibra�on of MOLAND Model

Stakeholder par�cipa�on

Figure 3. Land-use and transportmodellingmethodology. Adapted fromFermi, Fiorello, Krail and Schade (2014) and Lavalle
et al. (2009).
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tural and green land (and decreasing discontinuous ur-
ban fabric area). Further details of the assumptions and
results related to each scenario are shown in Tables 4 and
6, and briefly explained in the following sections.

3.2.1. Scenario 1: Hyper-Tech Scenario

This scenario is characterised by prioritising and facilitat-
ing a development leading to rapid technology advance
and consequent growth in the economywith investment
in transportation and infrastructure improvements. New
industrial and commercial growth takes place in the en-
tire area with this growth directed to Halle and other
towns located south from Leipzig (Figure 4). This increase
in growth has mainly an impact on arable land, pastures
and heterogeneous agricultural areas. In 2025, these
changes are reflected by the land-use patterns due to
considerable changes in industrial and commercial areas
and construction sites (increases of 98% and 195%, re-
spectively; Figure 5). This increase in urban fabric has
resulted in a more than 20% reduction in the heteroge-
neous agricultural areas and pastures, and a 1.5% reduc-
tion in arable land.

The most important feature of this scenario is the in-
sufficient provision of rapid rail or other transit infrastruc-
tures, which is linked with urban growth in the form of
dispersed settlements. The failure to provide adequate
transport investment can have a double effect on de-

velopment patterns. First, new developments will be lo-
cated in areas with existing weak infrastructure in a dis-
persed manner and second, this development will lead
to increased levels of poor transport accessibility. There
are minor improvements in the national roads and pro-
vision of links and extensions to the motorways and air-
port. Rapid rail investments will not take place or will be
performed in the long-term. The absence of these invest-
ments in the short-term, passive management of urban
development and low environmental protection in this
scenario all contribute to dispersed urban development.

3.2.2. Scenario 2: Transport Scenario

In this scenario, it is presumed that land-use changes
are constrained by high energy prices. Despite the demo-
graphic and economic growth (Table 4), the allocation of
economic activities is influenced by inherent costs of en-
ergy. Population increase due to in-migration of young
people contributes to the expansion of residential areas,
leading to a densification of the urban fabric. Demolished
residential areas will be replaced by new residential uses
and other land-uses, which leads to an expansion of the
existing urban area (Figure 6). The replacement of brown-
field sites with new land-uses will contribute to a com-
pact urban form since these sites are mainly located in
the inner-city areas. New clusters of discontinuous urban
areas locate close to industrial and commercial areas,

Figure 4. Leipzig 2025: Hyper-Tech Scenario.
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Figure 5. Percentage change of land-use classes in Hyper-Tech Scenario (2000–2025).

Figure 6. Leipzig 2025: Transport Scenario.

which would contribute to a reduction in commuting dis-
tances. In 2025, tourism, service and manufacturing sec-
tors will have an impact on land-use dynamics, making
industrial and commercial areas and construction sites
grow by 68% and 208%, respectively (Figure 7). Due to
the compact pattern of urban development in this sce-

nario, reductions in pastures (17%), heterogeneous agri-
cultural areas (10.8%) and arable land (0.6%) are lower
compared to those in the H-TS (Figure 7). Among key
transportation investments, there are fast railways to
Munich, Berlin and Erfurt, which will serve public trans-
portation from areas surrounding the Leipzig-Halle Re-
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Figure 7. Percentage change of land-use classes in Transport Scenario (2000–2025).

gion. Therefore, mixed-use development could be more
intense both in the inner city and along the transport cor-
ridors considering that mixed-use developments are sup-
ported by both planning policy and required transporta-
tion networks. This implies that the inner city of Leipzig
will attract more population from the suburban areas
and countryside thanks to the increasing investments in
brownfield sites adjacent to the inner city.

These two scenarios show that transport accessi-
bility has a stronger impact on land development pat-
terns (i.e. dispersed or compact development) compared
to the impact of economic trends. And, despite the
strong investment in high-tech sectors in H-TS, this sce-
nario leads to dispersed development due to poor trans-
port accessibility.

3.3. Evaluation Methodology: Impact Assessment of
Transport-Land-Use Relationship in the Leipzig-Halle
Region

There are both direct and indirect effects of transporta-
tion provision on the land development processes. Di-
rectly, it determines the land devoted to transport facil-
ities (such as roads, rail tracks, parking areas); while in-
directly, it affects accessibility and development costs of
various locations (Iacono, Levinson, & El-Geneidy, 2008;
Litman, 2016). It is well documented in planning litera-
ture that automobile-oriented planning policies tend to
increase urban sprawl by improving accessibility to ur-
ban fringe locations and by increasing the amount of
land required for development. By contrast, policies sup-
porting public transportation and pedestrian activities
encourage more compact and mixed developments (Lit-
man, 2016; Simmonds & Coombe, 2013). It has been ar-
gued that rapid rail systems can play a critical role in
overcoming problems posed by dispersed or sprawl type

development patterns, especially when transport infras-
tructure investments are associatedwith supportive poli-
cies and land development plans (Litman, 2016; May,
2013). Among the competing transit technologies such
as rapid rail, light rail, and express bus, these alternative
options can provide high quality service in terms of re-
liability, speed, safety, reduced travel time and—with a
greater probability—act as a substitute for private car us-
age. As a consequence, rapid rail systems have become a
preferred policy approach to avoid road congestion and
other detrimental effects of urban sprawl (Higgins, Fer-
guson, & Kanaroglou, 2014; May, 2013). This constructs
a framework for the current study focusing on sustain-
ability impact assessment of high-speed rail provisions
on land-use, in line with the tendency of compact devel-
opment in TS presented in Table 4.

A wide variety of studies deal with the evaluation of
transportation impacts on land-use, land development
and environment (Bohman & Nilsson, 2016; Dröes & Ri-
etveld, 2015), on certain externalities (i.e. accessibility,
adjacent property values, etc.) and performed detailed
analysis related to this area (Karou & Hull, 2014; Zondag,
de Bok, Geurs, & Molenwijk, 2015 among others). How-
ever, there are few studies incorporating all of the pos-
sible externalities into their analysis. International liter-
ature on the inclusion of different impacts in evaluation
process and transport appraisal methods in use for dif-
ferent countries can be found in Bristow and Nellthorp
(2000) or Odgaard, Kelly and Laird (2005). Litman (2016)
points out some of the weaknesses of current project
evaluations and suggests using a more comprehensive
approach for evaluating land-use impacts of transporta-
tion provisions. The literature shares a number of com-
mon impacts and indicators that are more or less sim-
ilar to each other despite the existence of differences
in their policy evaluation goals and appraisal method-
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Table 4. Characteristics of urban development scenarios in the Leipzig-Halle Region.

Hyper-Tech Scenario (H-TS) Transport Scenario (TS)

Population Population growth:
• Rapid increase of young population
• Increased fertility rates

Population growth:
• In-migration of young population

Economic
Trends

• Rapid increase in GDP
• Investmore in: high tech sectors (electronics,
• computers, pharmaceuticals)
• More research institutes are encouraged in
• science and research
• Tourism and service sectors as current trends
• Agriculture is of minor importance

Rapid increase in GDP
• The industrial activity is strongly reinforced as
• well as tourism, manufacturing and service
• sectors strongly encouraged (e.g. public
• services, health care, accommodation, food
• and beverage, entertainment)
• More employment in science and research
• Agriculture also here is of minor importance

Spatial
Development/
Planning

• New industrial developments occur between
• Leipzig-Halle axis and other towns
• New residential developments are encouraged
• in the polycentric urban form

• Increases in infrastructure construction (e.g.
• demolished houses inside of the city replaced
• by new housing, sports and recreational
• activities)
• Existing old buildings are preserved or
• demolished leading to perforation

Transport • New transport investment (e.g. improvement
• of national roads and better links to the
• motorways; airport extensions)

• Low investment in transportation due to high
• fuel costs and environmental concerns
• Investment in local rapid transit systems
• Investment in fast railways to Munich, Berlin
• and Erfurt (ICE)

Overall Trends • Rapid technology advance-economic growth
• Low environmental protection
• Passive management leading to
• peri-urbanisation and ‘metro-polisation’ of
• rural area

• Economic growth
• Moderate environmental intervention
• High energy prices affect transport costs
• limiting commuting distances

ologies. Given the literature, the main steps in the eval-
uation of transportation-land-use relationship are sum-
marised in Table 5.

It is obvious from Table 5 that transportation provi-
sion has significant impacts on land-use, and as empiri-
cal evidence has shown, it is not so easy to quantify in
detail most of these impacts. Some of the impacts and
indicators can be represented in monetary values, while
others can be expressed in a more qualitative or quan-
titative way. Here, an important issue to consider is the
correlation among various indicators, such as the posi-
tive correlation between land-use accessibility and land
values, or the negative correlation between air pollution
exposure and area property values. Considering the cor-
relation effects, impacts and indicators should be kept as
orthogonal as possible to prevent double counting prob-
lems in the transport policy evaluations.

The impacts of high-speed rail investments on land
development in the Leipzig-Halle Region will be evalu-
ated through the selection of related indicators consid-
ering four main types:

1. Direct Impacts of Transport Provision on Land-
Use: costs and capital investments of transport in-
frastructure constitute a significant part in project

evaluations, and therefore, they are incorporated
in all transport evaluation studies (European Com-
mission, 2008; Odgaard et al., 2005). Further im-
pact of transport investment is on the total amount
of green land used for transport facilities. The prob-
lem is related to the depletion of green areas on or
around newly provided transportation axis.

2. Impacts on Development Patterns: compact de-
velopments are more likely to be associated with
lesser consumption of green land of high natu-
ral and agricultural value compared to more dis-
persed developments (Wheeler, 2013). This is re-
lated to a requirement of less space for transport
and urban facilities as such facilities are closely
located in the compact form. Dispersed devel-
opment needs to provide public services to the
low-density population, with reflected increases
in infrastructure and public service costs (Litman,
2016). Álvarez, Prieto and Zofio (2014) have shown
that municipal costs of residential public service
provision of water distribution, sewage collection
and cleansing of wastewater increase considerably
with dispersed development.

3. Impacts on Land-Use Accessibility: transport in-
frastructure investments contribute to economic
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Table 5. Impacts of transportation provision on land-use and suggested indicators for the current study. QT: quantitative
assessment, QL: qualitative assessment. Adapted from Litman (2016).

Transport
provision
results in*

Physical Effects* Impacts*
Suggested Indicators for the Current

Study

Direct changes
in land-use

Amount of land
devoted for

transportation
facilities

1. Green space preservation
2. Transportation facility land values
3. Development costs/capital
3. investments
4. Adjacent property values

Changes in:
• Development costs/capital
• investments of transportation
• infrastructure (QT)
• Total green area used for transport
• facilities (QT)

Changes in
development

patterns

Location,
density and

compactness of
development

5. Green space preservation
6. Public service costs

Changes in:
• Total green area (QT; QL)
• Costs of providing public services (QL)

Changes in
land-use

accessibility
and transport

diversity

Dispersion of
common

destinations,
and quality of
travel options

7. Changes in per capita vehicle travel
8. Area property values
9. Socio-economic benefits

a. Affordability (housing)
b. Affordability (transport)
c. Social Inclusion
d. Socio-economic growth

10. Land-use/transportation
10. accessibility
11. Transport network effects

Changes in:
• Travel time on proposed rail system (QT)
• Passenger vehicle kms (car, train, air,
• slow modes of transport) (QT)
• Number of passengers (car, train, air,
• slow modes of transport) (QT)
• Accident costs (QT)
• Traffic congestion (QL)
• Transport diversity/integration (QL)
• Land-use-transport accessibility (QT)

Changes in
travel activity

Per capita
motor vehicle
ownership and

use

12. Consumer transport costs
13. Accidents
14. Energy and environmental impacts

a. Energy consumption
b. Air/noise pollution exposure
c. Climate change
d. Water resources
e. Landscape and heritage
f. Ecological impacts
g. Vibration
h. Waste disposal

Changes in:
• Climate change emissions (CO2) (QT)
• Noise pollution (QL)
• Water pollution (QL)
• Vibration (QL)
• Ecological impacts (QL)
• Accessibility to heritage sites and
• landscape (QL)

growth by expanding the stock of capital, in-
creasing labour productivity and therefore en-
suring more efficient production (Pereira & An-
draz, 2013). The general argument in the litera-
ture is that the benefits from transport improve-
ments are mainly represented in travel cost sav-
ings, which result from improvements in the ef-
ficiency of the transportation system. Travel cost
savings include the savings in travel times, vehicle
operation costs and costs of accidents, reduction
in traffic congestion, etc. (Litman, 2016). Savings
in travel time capture economic growth effects—
stemming from travel time savings of labour and
traffic congestion effects—reflecting the ease of
travelling with a considerable shift from private
car use to rail-transit based transportation. This
also includes accessibility changes in land-use—
indicating savings in various travel costs and the
resultant easiness of access—reflecting the shift
fromdispersed developments tomore compact ur-

ban form (Simmonds & Coombe, 2013). Concern-
ing travel time, two different indicators are sug-
gested in the current study: an indicator of travel-
ling time on the proposed rail system, and an indi-
cator of potential passenger accessibility for differ-
ent modes of transport (i.e. car, train, air).
Regarding accident costs, it is widely accepted that
public modes of transport have lower accident
rates than private car trips (Litman, 2000, 2016).
Among the alternative public transport modes,
high-speed rail systems can be considered as the
most reliable ones due to the low likelihood of
fatal accident occurrence. Therefore, a shift from
car-based transportation to rail-based systems can
contribute to considerable savings in (fatal, seri-
ous injury and minor injury) accident costs. Acci-
dent cost savings can also be considered as socio-
economic benefits which contribute to social and
economic well-being by reducing injury and fatal-
ity rates and the resultant losses in labour force.
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Vehicle operating cost savings are associated with
user benefits indicating the shift of travel from pri-
vate car to public transit such as local rapid transit
systems and high-speed rail. At the very least, the
shift from private car to rail-based systems saves
fuel and oil, which can be considered to have im-
portant impacts on energy consumption and en-
vironment pollution levels (May, 2013). In addi-
tion, there are costs of depreciation, insurance and
parking which are associated with increasing car
use which lead to increases in repair and mainte-
nance costs, reductions in vehicle resale value, in-
creases in parking and traffic costs, etc. (Litman,
2000, 2016). Concerning vehicle operating costs,
an indicator of total vehicle kilometres per year for
different modes of transport (i.e. car, rail, air and
slow modes) will be evaluated.

4. Impacts on Travel Activity: related to energy and
environmental factors, we can state that dramatic
change in the climate system is resulting from
the human-induced emissions i.e. greenhouse gas
emissions (GHG) such as carbon dioxide (CO2),
methane (CH4) and nitrous oxide (N2O). Although
transportation is not the only contributor to the
rising levels of GHG, it is the fastest rising contribu-
tor to the problem (European Commission, 2007).
Dramatic increase in private vehicle ownership—
which is also encouraged by the provision of large-
scale urban motorways—has led to air and noise
pollution and increasing amounts of transport-
related energy consumption. Although there are
examples of counter arguments, the general re-
search has been in favour of compact urban
form in comparison to the more dispersed ur-
ban developments largely on the grounds of trans-
portation energy savings (Breheny, 1995; May,
2013). In addition, energy and environmental im-
pacts i.e. air/noise pollution exposure, vibration,
climate change emissions (greenhouse gas emis-
sions), water pollution, ecological impacts, land-
scape and heritage are all important for the
impact assessment of transportation infrastruc-
ture investments.

3.4. Transport Related Indicators

In this study, the transportation-related indicators refer
to: CO2 emissions, total passenger kilometres, total num-
ber of passengers, and potential passenger accessibil-

ity by different modes of transport. They were obtained
from the future simulations of the ASTRA-EC Model that
has been developed as part of the ASSIST project of
the European Commission of the 7th Framework Pro-
gramme3. The details of the ASTRA-EC Model are pro-
vided in Fermi et al. (2014). The Model was first simu-
lated for the baseline scenario where there is investment
on Trans European Network-Transport (TEN-T) projects
comprising the Leipzig/Halle-Erfurt high-speed rail sec-
tion. It is important to note that all these projects had
already been approved by the EC, and therefore the base-
line scenario considers all the TEN-T projects by keep-
ing constant all other parameters related to economy,
society, environment and transportation (see Fermi et
al., 2014). The Model was also simulated for the alterna-
tive scenario where there is accelerated investment on
TEN-T projects, improvements in frequency and reliabil-
ity of bus and train services, introduction of urban road
user charges related to limited entrance of road trans-
port vehicles to urban areas, charging of heavy-duty ve-
hicles for the use of themotorway, new vehicle taxations
based on CO2 emissions and restrictive limits of CO2 and
other emissions on new vehicle purchasing. In the alter-
native scenario, there are settings of parameters to en-
sure transport system reliability and environmental pro-
tection. The accelerated construction of TEN-T projects,
in particular rail investments, will improve accessibility
of the urban locations, and can support mixed-use de-
velopments when associated with supportive land-use
plans and policies. Therefore, estimates from the alter-
native scenario are linked to the TS of compact develop-
ment and estimates from the baseline scenario are con-
sidered for the H-TS of dispersed development as pro-
vided in Table 4.

4. Findings

To evaluate the sustainability of transport-land-use re-
lationships in the Leipzig-Halle Region, the selected im-
pacts and indicators in Table 5 are subject to quanti-
tative and qualitative assessment regarding dispersed
and compact development scenarios (Table 4). The in-
dicators that are subject to quantitative assessment are
given in Table 6. For example, the table shows that there
are costs of new transport infrastructure provisions of
more than 2 billion euros in the TS. Among the new rail
investment projects concerning the Leipzig/Halle-Erfurt
line, there is a 2-km railway tunnel connecting Leipzig
Main and Leipzig Bavarian stations, aiming at improving

3 ASTRA-EC Model is developed in Vensim, which is also linked with other existing tools developed by the EC (i.e. TRANS-TOOLS and POLES models).
The model covers the time period from 1995 till 2050, and covers all EU27 member states plus Norway and Switzerland. The population module of
the Model simulates demographic development for the European countries covered in the model, comprising information on age structure, gender,
household type and income group. The population module provides valuable information to the transport module considering that the differentiation
of population according to the specific attributes allow different mobility patterns and elasticity to be considered in the Model. The economic module
consists of inputs such as interactions between economic sectors, demand-supply interactions and employment. The transport module consists of
classical 4-step transportation model both for passenger and freight transport. The model adjusts the estimation of trip generation, distribution and
modal split phases on the basis of parameters differentiated by demand segments. The vehicle fleet module simulates the development of stock of
road vehicles in terms of size and composition. The common structure for road vehicles is characterised by a feedback between annual new vehicle
purchases, the number of vehicles in the stock, the scrapping of vehicles per year and a generated demand regulating the change of vehicle fleets (for
details see Fermi et al., 2014).
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functional integration of the two core cities. Although
Leipzig and Halle are well connected to each other by
means of road and rail transportation, the functional in-
tegration of the two cities is poor given that there is
relatively less traffic congestion between the two cities
even in the rush hours (see European Metropolitan Net-
work Institute [EMI], 2012). The new tunnel improves
‘the accessibility of Leipzig by rail and provides better
connections between Leipzig and Halle with Chemnitz
and Zwickau’ (EMI, 2012, p. 12). In Table 6, we also note
that total land area required for new rail construction is
370 hectares covering the catchment area of the new rail
along the Leipzig/Halle-Erfurt corridor. There will be lost
160 hectares of green land along the catchment area (ex-
panded from Leipzig/Halle to the city of Erfurt) that are
required for the construction of the new rail track.

From Table 6, H-TS of dispersed development shows
an increase in total area of discontinuous urban fabric
compared to the observed in TS, which would result in
higher public service provision costs in the case of the
former scenario. Compact development in TS is associ-
ated with larger total areas of green land than those in
H-TS, implying more protection of highly valued agricul-
tural land and natural areas in the case of TS. Total area
of open spaces is also higher in TS, implying the benefits
of less space consumption of urban facilities in the com-
pact form, supporting the preservation of green land and
open spaces.

We note that there are considerable travel time sav-
ings on the proposed rail lines, which is important for the
German Government aim to achieve considerable shifts
from road and air transport to the newly constructed rail
system. Travel time savings on the rail network will in-
duce shifts particularly from private modes of transport,
achieving travel time savings on the road network. The
results show that the total number of passengers and
passenger kilometres of private vehicle transportation is
higher in the H-TS of dispersed development compared
to TS. By contrast, these parameters show lower values
regarding train, air and slow modes of transportation in
the H-TS compared to those obtained for compact devel-
opment cases in TS. Larger private vehicle kilometres in
the dispersed development scenario are associated with
higher costs of vehicle operations and environmental pol-
lution compared to the lower estimates in the compact
development scenario. In fact, the dispersed develop-
ment scenario is characterised by higher CO2 emissions,
higher road-based traffic accidents, lower passenger ac-
cessibility to public transport services, and lower num-
ber of passengers using slow modes of transport such
as walking and cycling (Table 6). These findings suggest
the sustainability of transportation-land-use relationship
is more evident in the transport scenario given that
compact development is more efficient when the socio-
economic and environmental impacts are considered.

Considering the difficulties involved in quantifying
all the impacts and indicators specified in Table 5, a
qualitative assessment framework is provided for the se-

lected impacts, as these cannot be quantified based on
data accessibility issues. The details of qualitative assess-
ments focusing on transport-related impacts, land devel-
opment and environmental impacts are explained in Ta-
ble 7. It is important to note that the qualitative evalua-
tion framework presented in the table is subjective and
it can be used to complement the outcomes of quantita-
tive assessments. Therefore, we suggest that future stud-
ies should focus on developing new data sources and re-
search primarily on the quantification of environmental
and transport-related indicators thatwere not quantified
in the current study.

5. Conclusion

This paper examined the sustainability implications of
transportation and land-use relationship through focus-
ing on the key linkages and impacts of transportation in-
frastructure investments on land development trends in
the Leipzig-Halle Region. Innovative aspects of this study
are that the expected cost of infrastructure investment
options can be comparedwith detailed quantitative data
on some of the expected environmental and social vari-
ations in impacts which can be expected in alternative
scenarios. This includes impacts on land-use, passenger
numbers, travel costs and the impact on the environ-
ment by CO2 emissions.

From the quantitative and qualitative assessments
of impacts and indicators on social, economic and envi-
ronmental considerations, our findings provide evidence-
based assessments of compact urban structures and con-
centrated development patterns with data supporting
conclusions that compact scenarios of urban develop-
ment will prove more efficient in terms of the sustain-
ability impacts on urban form and transport use pat-
terns. Unlike the compact development case, dispersed
or sprawled development as in the case of H-TS is
costlier over the long term, regarding the negative im-
pacts on the environment and social welfare. Transport-
related benefits of compact urban development could be
achieved through the application of policies and plans
supporting sustainability of transportation and land-use
relationships in the compact urban form. The identifica-
tion and prioritisation of two evidence-based land de-
velopment scenarios in our research and impact assess-
ment processes can be used as a policy support tool in
discussions of alternative development and investment
decisions such as compact and dispersed developments
in Leipzig-Halle and other case study areas.

Leipzig is an example of a post-socialist city, which
had experienced a shrinkage process in 1990s and fol-
lowed by modest population growth in the last two
decades. As the MOLAND Model was successfully ap-
plied to a declining region for the first time, this pro-
vides the opportunity for the cross-comparison of the
presented methodology and research findings regarding
the transport impact assessment of compact and dis-
persed development scenarios with other case study re-
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Table 6. Quantitative assessment of selected indicators for the dispersed and compact development scenarios in the
Leipzig-Halle Region. Dissavings are shown in parentheses with a negative sign. By slow modes of transportation, we refer
to walking and cycling.

Indicator
Scenario
1 (H-TS)

Scenario
2 (TS)

Savings
(Dissavings)
in Scenario 2
vs. Scenario 1

Explanation

Direct Impacts of Transport Investment

Investment costs of new line
Erfurt-Leipzig/Halle (million
Euros)

0 2,310 (–)

Source: Federal Ministry of
Transport, Building and
Housing, 2003.

Investment costs of
upgrading Leipzig-Dresden
line (million Euros)

929.1 929.1 0

Investment costs of
upgrading
Karlsruhe-Stuttgart-
Nuremberg-Leipzig/Dresden
line (million Euros)

1,499 1,499 0

Total land area along
Leipzig/Halle-Erfurt corridor
required for newly provided
transport infrastructure (Ha)

0 370 (–)

The total area required for new
rail line is 370 hectares, of
which 160 hectares is for the
rail track along the
Leipzig/Halle-Erfurt corridor
(Schubert & Kniestedt, 1994).

Impacts on Development Patterns

Total area of discontinuous
urban fabric (km2)

411.2 377.4 +

These are the results from
scenario runs of the MOLAND
Model for the year 2025
(Lavalle et al., 2009)

Total area of agricultural land
(km2)

3,517 5,193 +

Total area of semi-natural
vegetation and wetlands
(km2)

38.02 78.05 +

Total area of open spaces
(km2)

27.8 43.2 +

Impacts on Land-Use Accessibility and Transport Diversity

Travel time on proposed rail
section (Leipzig-Erfurt line)
(min.)

72 44 +

Source: DB Netze (2015)

Travel time on proposed rail
section (Halle-Erfurt line)
(min.)

77 34 +

Travel time on proposed rail
section
(Berlin-Halle-Erfurt-Frankfurt
line) (min.)

297 233 +

These numbers were calculated
from forecasts of fatality and
injury accidents in Germany
developed in TEN-STAC project,
representing the forecasted
numbers of accidents in the
Leipzig Region in 2020 (see
TEN-STAC, 2004)

Number of fatality
accidents/year (car)

91.24 76.25 +

Number of injury
accidents/year (car)

5,639.8 4,713.3 +
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Table 6. Quantitative assessment of selected indicators for the dispersed and compact development scenarios in the
Leipzig-Halle Region. Dissavings are shown in parentheses with a negative sign. By slow modes of transportation, we refer
to walking and cycling. (Cont.)

Indicator
Scenario
1 (H-TS)

Scenario
2 (TS)

Savings
(Dissavings)
in Scenario 2
vs. Scenario 1

Explanation

Impacts on Land-Use Accessibility and Transport Diversity

Potential passenger
accessibility (car)

7,989 4,661 +

These are the transport
indicators developed from the
transport module of the
ASTRA-EC Model runs for the
year 2025 for the TEN-T
(Trans-European
Network-Transport)
infrastructure investments as
part of the ASSIST project of
the EC. The indicators
represent the regional values
(NUTS 2 regional value for
Leipzig) in the cases of baseline
dispersed development and
compact development
scenarios (see ASSIST, 2011)

Potential passenger
accessibility (train)

1,955.9 2,032 +

Potential passenger
accessibility (air)

1,907.3 2,215.2 +

Total passenger kms
(mil.)/year (car)

12,533 10,474 +

Total passenger kms
(mil.)/year (train)

1,999.5 3,937.5 +

Total passenger kms
(mil.)/year (air)

643.2 1,113.5 +

Total passenger kms
(mil.)/year (slow modes)

1,191.5 1,296.6 +

Total number of passengers
(mil.)/year (car)

629.7 551.5 +

Total number of passengers
(mil.)/year (train)

140.8 166.9 +

Total number of passengers
(mil.)/year (air)

0.95 2.03 +

Total number of passengers/
(mil.) year (slow modes)

438.1 476.7 +

Impacts on Travel Activity

CO2 emissions (mil. kg/year) 1,492.9 1,212.5 +

Table 7. Qualitative assessment of selected impacts and indicators for the Leipzig-Halle Region.

Impacts Evaluation Criteria Details

Expected Impact of
New Rail

Investment in
Leipzig-Halle Region

Landscape &
environment

Environmental Risk
Assessment (ERA)

and Habitats
Directive

Assessment (HDA)

Among the alternative route options, the selected route
of Leipzig-Halle-Erfurt line has the lowest land-take and
has lower or equal environmental impacts compared to
other route options (Feldwisch, Drescher, Flügel, & Lies,
2007). There are new constructions of viaducts, tunnels
and bridges on the selected rail line. The required
environmental assessments and legal actions were
carried out for the construction of engineering
structures including particularly the longest bridge of
Germany. There are environmental issues to be
considered are the Habitats Directive, the zone being a
bird sanctuary and a drinking water protection zone
grade III, and the Saale-Elster viaduct crossing the
floodplains of Saale and White Elster. The line towards
Leipzig follows a course of no major structures.
Measures were taken to reduce interference with
the ecosystem.

No significant impact
due to mitigation

measures
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Table 7. Qualitative assessment of selected impacts and indicators for the Leipzig-Halle Region. (Cont.)

Impacts Evaluation Criteria Details

Expected Impact of
New Rail

Investment in
Leipzig-Halle Region

Heritage sites

New rail increases
accessibility to the
heritage sites and

leads to discovery of
new heritage sites
during construction

works

Following archaeological excavations in the
construction zone in the Querfurt area, artifacts and
remains from the Bronze age and finds of more than
7500 years were uncovered. The most important pieces
are exhibited in the museum in Halle. The rail connects
to the other historical sites and new findings on the
route southern to Erfurt.

Positive impact

Ecological
impacts

New rail transport
infrastructure and
operation impacts
on flora, fauna and

their habitat

Flora and fauna were subject to examination prior to
the rail construction works in order to prevent
disturbance to the ecosystem services. This includes
re-homing of sand lizards and bats in previously
prepared replacement habitat during construction
works. They will be returned to their original habitats
after the end of construction work. Along the newly
constructed rail corridor, conservation measures have
been introduced to compensate for damage or
replacement of lost values (new hedges and trees will
be planted, mountain pastures will be nurtured etc.).

No significant impact
due to mitigation
measures and

compensation of the
ecosystem services

of negatively
influenced areas

(following
construction work)
in other locations

Noise

New and existing
transport system has

impact on the
environment

through generation
of noise pollution

Considering the expected shifts from road to rail
transportation, there will be reduction in the number of
road vehicles. This will induce reduction in the noise
levels stemming from road transportation. There are
tunnels and other structures constructed for the use of
new high-speed rail. These structures are constructed
with the systems allowing the most modern noise
protection. There are walls, soundproof windows and
barriers to reduce noise pollution for the residents.

Reduction in noise
pollution

Vibration

The increase in train
speeds, axle loads
and traffic volumes
on current train lines
lead to increases in
vibration to which

the surroundings are
subjected.

The effects of sound and vibrations were analysed along
the newly constructed rail line (Leipzig/Halle-Erfurt line)

Adverse effects may
exist during the

construction works
along the catchment

of rail line

Water

Pollution associated
with transport

facilities and vehicle
use

In order to prevent water pollution during rail
construction and operation, various measures have
been introduced including: drainage systems for all the
tracks and points affected; two new rail water retention
ponds be provided; modifications of existing drains and
ditches to the new track; all the water collected will be
soaked to the construction site.

No significant impact
due to mitigation

measures

Transportation
diversity &
integration

New rail provides an
alternative option to

air and road
transportation and
integrates to the
existing transport

system

Leipzig-Halle-Erfurt line connects Berlin to Nurnberg
and also connects to other cities from Erfurt (to
Frankfurt), Berlin (to Hamburg) and Nurnberg (to
Munchen and Verona). Erfurt, Halle and Leipzig
junctions are the central interchange stations of the
region. The connection of the city of Halle, Leipzig/Halle
Airport, the Leipzig Trade Fair and the freight centres in
Erfurt and Leipzig were considered. The line is
important for the European rail connection as it is part
of the Line 1 of Trans-European Transport Networks
(TEN-T) from Sicily to Scandinavia (TEN-STAC, 2004).

Positive impact
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gions. This will assist policy formulation, decision mak-
ing and reviews concerning the transport infrastructure
investment policies and decisions in regions both in Eu-
rope and internationally.
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