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1. The argument in favor of adaptive
policy for spatial planning
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«Cities and landscapes evolve - in time and space
(across scales and along the same scale)

= [ he rational models of the 50-70s - systems theory or
participative theory they are both based on the
‘presumption of certainty’ - they provide one answer
to the decision maker (static snapshot of time — a map,
a result)

«Historical evolution is due to theory, practice,

professional qualifications/numbers, computation,
constraints
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« [ he simplified reality of static world resulting from
overlays of data is not enough

»' Today’ Is a result of complex physical and social
Interactions that have in account past events and future
expectations

«PUre causation is not enough and cumulative effects,
‘carrying capacity’, self-organization, etc. play important
roles l

«Complexity theory
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2- ‘Wicked problems’ and the wrong “decision makers model”

«Rittel and Webber’s 1973 conception of “wicked problems” to
explain why conventional scientific approaches failed to solve
problems of pluralistic urban societies.

= [Ty to confront (urban) social problems with the wrong tools
because we have misunderstood the very nature of the problems

«‘Wwicked problems have no stopping rule,” and “wicked problems
do not have an enumerable (or an exhaustively describable) set of
potential solutions”

«he concept of certainly in an uncertain world

«he timing of Lee’s requiem and Rittel and Webber’'s Wicked
problems
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3. Complexity theory: The right moment in time to link
planning decision and urban models

«Mismatch between technology, theory, data of the 70s resulted
In Lees’ “Requiem for large scale models”

«XXI| century of Big Data, high computation capability, vast
numbers of experts, more data-aware policy , metrics,
calibration, validation, randomness

«Key contributions: Von Neumann and Morgenstern (1944,

1966), Ulam (1960, 1974), Turing (1941), Prigogine (1977, 1999,
1984), Tobler and Burks (1979), Kauffman (1984, 1993),Wolfram
(1994), Holland (1995, 1999), and Crutchfield (1995); John Nash
exploring research results by Merrill Flood and Melvin Dresher at
__RAND_ corporation (1950s);,
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«Starting the study of complex systems in Spatial Analysis ....

«\Waldo Tobler in contact with Arthur Burks was exposed to Von Neumann’s
works, and published ‘Cellular Geography’ (1979).

«At NCGIA-Santa Barbara, Helen Couclelis and Keith Clarke, published
respectively 'Cellular Worlds’ (Couclelis, 1985) and develop the first fully
operational and implementable CA (Clarke and Gaydos, 1998). While et.
since the 1990’s focus in the ‘adaptive’ CA as a basis basis of integrated
dynamic regional analysis (1997 )

«Michael Batty initially at NCGIA-Buffalo and afterwards at CASA-UCL,
developed the theory and practice that culminated in the publication of the
seminal books 'Fractal Cities’ (1994) and ‘Cities and complexity’ (2005).
Recently, Wolfram’s book ‘A New Kind of Science’ (2002)

«ES = 34 Generation (consolidation, reassemble, expansion, randomness,
validation)
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«Theory
afOCUS

Physical
regions «Systems theory

«Advocacy of Planning

«People/

social
«Participative Planning

Feedback loops
of learn/adapt/enrich_knowiedge

sProcesses

=Rational Planning

«Beyond modernity

«Incremental Planning
«Mix-Scanning

(Zoom in-out,
Top/down-b/up)

«Complexity Theory

sModels

stime

sDeterministic o0s

sStochastic
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Operational Dynamic Urban Models
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»2013 Simulating the dynamics between the development of creative industries and urban spatial structure: an agent-based model
(with H. Liu). S. Geertman et al. (eds.), Planning Support Systems for Sustainable Urban Development, Lecture Notes in
Geoinformation and Cartography, DOI: 10.1007/978-3-642-37533-0_4, Springer-Verlag Berlin Heidelberg, pp. 51-72
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«2013 Simulating the dynamics between the development of creative industries and urban spatial structure: an agent-based model
(with H. Liu). S. Geertman et al. (eds.), Planning Support Systems for Sustainable Urban Development, Lecture Notes in
Geoinformation and Cartography, DOI: 10.1007/978-3-642-37533-0_4, _ Springer-Verlag Berlin Heidelberg, pp. 51-72
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Agents and terms for
negotiation

« Agents:196 countries
— Annexl (42)
— No Annex1 (149)

— Others (5)
 Terms for negotiation
— Technology trade

— Carbon trade
— GDP growth support

* Negotiation rules

Table 1 The three adoptable strategies and their influence on the two involved countries|

country Carbon Sells Technology Sells GDP growth support
A as sender Technology (Carbon/GDP) ™
Extra Carbon emission -- -- N
GDP growth rate - K
Basreceiver | Technology (Carbon/GDP) -- ™
Extra Carbon emission ™ -- ™
GDP growth rate ™ NE ™
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Condition-action rules

Table 2 The condition-action rules for each country

Condition

Actions (Strategies)

GDP/capita < Critical value

sNot included in the
Negotiation process,
Focusing on GDP growth

1.

Look for carbon sells
Look for GDP growth support
Quit technology application

GDP/capita >=
Critical value

GDP-growth-rate <
Critical value

Carbon-emission/GDP < critical value

sNegotiation, aiming to lift
GDP growth rate

Look for carbon sells

Look for GDP growth support

Renegotiate existing agreements aiming to promote GDP growth rate
Reduce technology application (in)

Carbon-emission/GDP >=critical value

sNegotiation, to lift GDP
growth, consider carbon

Look for carbon sells
Look for GDP growth support
Reduce technology application aiming to promote GDP growth rate

GDP-growth-rate »>=
Critical value

reduction . "
CarEon-emmsmn;’GDP-: critical value

«Negotiation, following

current agreements and

ctrataniac

Keep carbonsells (in)
Keep GDP growth support(in)
Keep technology application (in)

llllll 8IL¢.\J . .
Carbon-emission/GDP >= critical value

sNegotiation, aiming to
carbon reduction

W R R e

Renegotiation carbon sells (in) aiming to reduce carbon
Renegotiate GDP growth support(in)aiming to reduce carbon
Look for technology application (in)

Big Data for Social Sciences: 24 Sep. 2015

23 Jan,£24/09/2015

UNIVERSITY OF
» CAMBRIDGE




: : mumber of agreesmants ok ks courk carborrsels 0P prome bors
Lernurt:l! 2000 oryof F fgremmaks n 20680 oryofF e f-~-.-"'.'."' bt WToial LT 505 13
f ", B caten sk
Perrents in 3030 onof f I Agreerments in 3050 onof | e a P tach sds carkan rourd bech-ssls
Wcor gosth| | o 7asiezzmier a8
Pk in 2040 ool Agreemerts in 2100 enfeff \ oA ot W ratiication
= e b T Il__l'.. .
semens I 2050 o o o 1 o : Averane carbon emission overview Total carbon emilssion
) ) ] _‘,.-..'-' TEIO00 . W arnee | 1 3FFR W anee |
chisplayihick Lapitaks L T b TR W e | s Mo arnaal
memens I 2050 o) off —_— ‘ Pl LT iy Oa [s D | B
i 2 - \! Feliticatnn § Wik icatio
fearenks 2070 onf=fF display by ekt clek H| :lﬁ = 116 1 O y - - v W
J i ) i % A
G $ i 5 [\ N 5 |/ ey
= | _{u O i =L i - - _.-"""
v e A i -
|:;. -
- A, e —————
0 ol
Q Years sfrer 2010 116 5] Yaara after 2010 116
Aversge GOP growth rste over veew Average carbon per GOF owverview
5 Mavrext 2 Wares:
™, B o 2nne | IEET R
r.-'«..\h - . .il .il
e e M nzeficaticn | noFeatian
Sy i
;
"w-'l W ‘_1 ) » .E
o A e 'l ..""I';..l"';.\'-“ . lr‘"«. e —— .
™y . ¢ ) LR, 2,
- = . L2 3 4 5 & 7 B % |0imend -_-\"-"-:"‘-u:\____\_
I - i) o — —
o s a'tia 2010 il6 a Wears after 2010 1LE
GOF growth rate by country Carbn per GOF by codintry Carhion eimission by ¢ ountry
11.4 Wi 4 | [ &, 24E7 Wchns
Euriad Satas B et SLaen A [Flurated S ates
W 1nia M rreis A Minda
OlPvssa | Pissia | Crussa
[ | pEnE \ W 1span
e marey i. T geimans | B rary
[ 1ean A '“:H,a Bruan . Hiran
Ocarada % 1L "!-"L_. O canada 1Y | Ll arada
Wi kigdom| | = | f | H uried kingdem E | P [ rited Ko
Olsaud &akia % P |0 Swasi A aitia 5 { | v C5auch Arabia
Msoth sfica | | 5 A il I W scien 2frica 5 | Vo Wsouth Africa
OMeicn i _‘::.-;""J' T B mesicn - Vool [ T —_—
W indenesa [l I "F"'":'-;: A W treonesia | . Windkenasa
Clerai Tooan 0 R AL Oareat / Lo e i
W=k - ™ S Wzay ! Yo Wity
Oastrain \ B austraia ) - Elsusrada
CFrance N\ = - JFranze by COFiares
{ WroFiceton ol (. . e Y TR W ncecation q i e Wratiticaton
[=] yaars afvar 2010 11& 0 ¥aars alte 20i10 1t 2] Foars alte 200 : 115

23 Jan, 2015

Big Data for Social Sciences: 24 Sep. 2015

UNIVERSITY OF
CAMBRIDGE




H. LIU1

Parameters for the critical values

gdp-per-capita-emission-concerned-A 50000 dollars gdp-per-capita-emission-concerned-MNAa 20000 Dollars

carbon-per-capita-critical-value-A & Tonnes/Capita carbon-per-capita-critical-v alue-MA 3 Tonnes/Capita

mean-agreement-duration-& 5 Year mean-agreement-duration-MNA S Years

Wummwuum i \\W gy

E.

critical-carbon-emission-per-gdp-& 0.50t CO2[K UsD critical-carbon-emission-per-gdp-NA 1.00t CO2 | K UsD
- — — — ————— ———— —— '\}}fre——————————————————————————————————
gdp-growth-rate-decrease-rate-critical- A 0.0 % gdp-growth-rate-decrease-rate-critical-MA 0.0 %
v _ ‘.
carbon-emission-increase-rate-critical-A 0.02 100% carbon-emission-increase-rate-critical-a 0.03 100%
Parameter’s name Connection to the dynamics
gdp-per-capita-emission- A global variable for recording the critical value for GDP/capita. Countries with GDP/capita lower than this value will
concerned not join in the bilateral negotiation.
carbon-per-capita-critical A global variable for recording the critical value for carbon emission / capita. Only countries with carbon
value emission/capita lower than this value can be free from the responsibility to reduce carbon emission.

critical-carbon-emission-per- A global variable for recording the critical value for carbon emission / GDP. Each country involved in the negotiation

d rocess is responsible to reduce its carbon emission intensity to a level lower than this value

mean-agreement-duration A global variable to describe the average duration of the agreements signed between two countries. The duration of
each signed agreement may be different but their mean duration is constrained to this critical value.

gdp-growth-rate-decrease- A global variable for recording the acceptable decrease rate of GDP growth rate for all the countries due to signed

rate-critical agreements. A country will not sign too many agreements which may reduce its GDP growth rate by more than this
critical value.

carbon-emission-increase- A global variable for recording the acceptable increase rate of carbon emission for all the countries due to signed

| rate-critical _ _ agreements. A country will not sign too many agreements which may increase its extra carbon em|55|on b e than
Big Data for Social Sciences: 24, 56p 205 e, ;;;E; N1V SITY DF
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Three scenarios

Annex 1

non-Annex 1

Parameter’s name Connection to the dynamics scenario A: scenario B: Scenario C:
Low Ambition | Medium Ambition | High Ambition
gdp-per-capita-emission- A global variable for recording the critical value for
concerned GDP/capita. Countries with GDP/capita lower than this value
(USD/Capita*Year) will not join in the bilateral negotiation.
carbon-per-capita-critical A global variable for recording the critical value for carbon
value emission / capita. Only countries with carbon emission/capita
(t CO,/Capita*Year) lower than this value can be free from the responsibility to
reduce carbon emission.
critical-carbon-emission-per- A global variable for recording the critical value for carbon
gdp emission / GDP. Each country involved in the negotiation
(t CO,/USD) process is responsible to reduce its carbon emission intensity
to a level lower than this value
critical-minimum-co2pergdp A global variable to describe the ultimate ability of our society
(t CO,/USD) to reduce carbon emission / GDP
mean-agreement-duration A global variable to describe the average duration of the
(Years) agreements signed between two countries. The duration of
each signed agreement may be different but their mean
duration is constrained to this critical value.
gdp-growth-rate-decrease- A global variable for recording the acceptable decrease rate of
rate-critical GDP growth rate for all the countries due to signed
(%/Year) agreements. A country will not sign too many agreements
which may reduce its GDP growth rate by more than this
critical value.
carbon-emission-increase- A global variable for recording the acceptable increase rate of
rate-critical carbon emission for all the countries due to signed
(%/Year) agreements. A country will not sign too many agreements
which-may-increase-its-GDP-growth-rate-by'more-than-this
Big Data for Social Sciences:|24itBepv20d.5
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= CAs (raster base)

o A grid or raster space — organised by cells which are the smallest units in that
grid/space;

@ (1) Cell States — cells must manifest adjacency or proximity. The state of a
cell can change accordingly to transition rules, which are defined in terms of
neighbourhood functions;

@y (i) The neighbourhood and dependency of the state of any cell on the state
and configuration of other cells in the neighbourhood of that cell;

w (Iv) Transition rules that are decision rules or transition functions of the CA
model and can be deterministic or stochastic;

v (v) Sequences of time steps. When activated, the CA proceeds through a
series of iterations

«Study of random complex CA came an understanding of its
basic patterns: as they appear to fall into four qualitative
classes, in what concerns one-dimension (1-D) CA evolution
leads to: (i) a homogenous state; (ii) a set of separated
simple stable or periodic structures; (iii) a chaotic pattern; (iv)
complex localised structures, sometimes long-lived (Wolfram,
1984.5)
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ABM-GAs (Vector-object based) are constituted of:

« (I) agents that do not have the constraints of neighbourhood
effects,

« (i) behavioural roles among agents and the environment itself, (ii)
iIndependence from central command/control, but able to act if action
at a distance is required,

« (Iv) states of agents tend to represent behavioural forms.

The most basic model environment of an ABM-GA will have a set
of attributes per agent (or group of agents), (one)a set of decision trees
and trigger points that will allow to set the context for a new movement
(upgrade of the spatial/temporal environment) in time/space .
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Key challenges for methods in the
Soclal Sciences
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Benchmark of (lassifimtion: Modeling Approach

Cassifications of

Models Models References
Mathamatical! PoLIE Prasmcos (1988)
s@tistical FLUM Prasmcos (| 985)
models STIT Muzzolo and Coppola (2005)
Gl5-based models CLUE Werburg et al. (2001)
CURBEA Landis {2001)
METROSCOPE Larson, Cser, and Conder
{2000)
PECAS Hunt and Abraham (2003)
LIPLAMN Walker et al. (2007)
Cellular CWVCA Silva, Wileden, and Ahermn
autsmata-based (2008)
models DUEM Batry, Xie, and Sun (1999)
LOw White, Straatman, and
Engelen (2004)
LEAM Coeal (2001)
LUSD He et al. (2004)
SLEUTH Silva and Qarke (2002)
LUED He et al. (2008)
Agent-based models  FEARLUS Polhill, Parker, and Gotts
(ABM) {2005)
PLIMA Ettema et al. (2005)
LUCITA Lim et al. (2002)
LM Haoffrmann, Kelley, and Evans
{2002)
SYPRIA Manson (2005)
FEARLUS Polhill, Parker, and Gots
(2005)
Rule-based models  CUF Landis {2001)
Community¥iz Kwartler and Bernard {2001 )
INDEX Allen (2001
Placeis Smyder (2001)
SAM-IM MAG
LIPLAM Walker et al. (2007)
What if? Klosterman (2001)
Integrated models  CVCA Silva, Wileden, and Ahemn
(2008)
DG-ABC WWu and Silva (Forthcoming)
ILUTE Miller (2001}
ITLUP Putrman (1983)
SLUDGE Parker and Maijlis (2003)
LirbanSim Waddell (2002)

Table 2. Models with Different Levels of Analysis

Benchmark of Classification: Level of Analysis of Models

Classifications of

Models Models R.eferences

Micro level CLUFM Landis {1994)
ILUMASS Wagner and Wegener (2007)
ILUTE Miller etal. (2004)
IRPUD Wegener (1998)
METROSIM  Anas (1982)
PUIMA Etterma et al. (2005)
SIMPOP Sanders et al. (1997)
TLUMIP Weldner et al. (2008)
Urbansim Waddell et al. (2003)

Macro level CLUE/CLUE-S Verburg et al. (2001)

GECHMODZ  Pontus, Cornell, and Hall
(2001)
ILASA, Fischer and Sun., (2001)
LoV White, Straatman, and Engelen
(2004)
LTH Pilanowskl et al. (2000)
Cress leve (or Baby LOV White, Straatman, and Engelen
multlevel (2004)
modiels) WiV sim Spahn and Lenz (2007)
Table 4. Models with Different Temporal Scales
Benchmark of Clssificadon: Temporal Scales
Classifications of
Models Models References
Long temm FEARLUS Polhill, Parker, and Gotes
(2005)
LUCIM Haoffmann, Kelley, and Evans
(2002)
MEPLAM Echenigue and Hunt (1993)
UGH Clarke and Gaydos (1998)
Medium term Agent-LLIC Rajan and Shibasaki (2001)
CLUE Werburg et al. (2001)
Shart term SelfCormas D'Aquino et al. (2003)
EAPETITRTT
SAM-IM MAG
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lable 5. Models with Different Spatial or Aspatial Emphasis

lable &. Models with Different Flanning |asks Emphasis

Benchmark of Classification: Spatial and Aspatial highlights

Benchmark of Clssification: Planning Tasks

Chssifications of Classifications of Models Models References
Models Models References
Land-use/land-cover LEAM Deal (2001)
Spatial oriented CLUE de la Barra (2001) change LUCAS Berry eral. (1996)
NELUP O'Callaghan (1995) SIMLAND Wu (1998)
SLEUTH Silva and Clarke (2002) SLUCE Brown (2005)
Aspatial oriented DELTA, Simmonds (1999) What if? Klosterman (2001)
EMPIRIC Rothenberg-Pack (1978) Urban growth CUF Landis (2001)
LIMNE Madsen and Jensen (2000) DG-ABC Wu and Silva (Forthcoming)
MEPLAMN Echenique and Hunt (1993) SLEUTH Silva and Clarke (2002)
TRAMUS de la Barra (2001) UPLAMN Walker et al. (2007)
Integrated models CVCA, Silva, Wileden, and Ahern UrbanSim Waddell etal (2003)
(2008) Transportation land use IRPUD Wegener (1998)
DG-ABC Wuand Silva (Forthcoming) ILUTE Miller (2001)
IMAGE-GTAP/LEl Klijn etal. (2005) METROSIM  Anas (1982)
ILUTE Miller (2001} TLUMIP Weidner et al. (20086)
METROSCOPE  Larson, Cser, and Conder  Impact assessment CommunityViz Kwartler and Bernard
(2000) (2001)
INDEX Allen (2001)
Place3s Snyder (2001)
Comprehensive METROPILLS Putman and Shih-Liang
projection (2001)
SOLUTION  Echenique (2004)
SPARTACUS  Lautso (2003)
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Solutionsdcharacternstics

fafarances

Aytificial life
Callylar awtomata (CA)
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Aunt colony optinmes ation

Particle sevanm optimisation

Bes colony opbinmes ation

Spatial dynamics re e sentation

S-gpatial dynam ks representation

Ot satson:

Ot sateoin
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OptOuest engine
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contnol

Opbarm isateon:

Ot satson:
Opybarm isatson:
Ot satsoin
Ot sateoin

Ot satson:

Evolutionany wew 1o winan syEtems

Batty (2007)

Lilva and Clarke (2005)
Berger (2001)

Brosen (2006)

Browen and Robinson (2006)
Liu et al. 2007)
Matbewco and Mussons (2008)
Chau 2006a)

Hu at al {2008

Pinto (2008)

Luscie anad Teodonowic (2001)

Al-E hadar et al 2007
Ballling ot al {200}
Matthaws (2001)
Buerngle of al (2005)
Cantaralla et al 2008)
Dush and Browwen (2007)
Los amd Mguyen (1981)
Williamson et all (19438)
Cantarsl af al (2008)
e and Fark (2006)
Hurlay and Whitakar (2002)

Pijanoseski af all (2002)
Tillema 003)

Yeh and Li 2003)

Caghion ar al (2006)

Siva (2004)

Siva and Clarke (2002, 2005])
Wilson (200E)

Shauffled comples ssadution Ot st Licsrey and Atiguezanm an (200)
hladsan (2000}
Aytificial imirwene gystam Ot isarbicn. Ha et all (200E6)
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Some Papers

»2015 Spatial Metrics to Study Urban Patterns in Growing and Shrinking Cities. (with J. Reis). Urban
Geography. in press (OA-4011)

»2015 Comparative Study on Machine Learning Methods for Urban Building Energy Analysis. (together with Lai
Wei, Wei Tian, Elisabete Silva , QingXin Meng, and Song Yang and Ruchi Chaowdrie) - Procedia Engineering,
OA 4221 2015 Creative industries urban model: structure and functioning.(With H. Liu) Urban Design and
Planning. (2014 - OA-1398) 168 ( DP2): 88-100

»2013 Simulating the dynamics between the development of creative industries and urban spatial structure: an
agent-based model (with H. Liu). S. Geertman et al. (eds.), Planning Support Systems for Sustainable Urban
Development, Lecture Notes in Geoinformation and Cartography, DOI: 10.1007/978-3-642-37533-

0_4, Springer-Verlag Berlin Heidelberg pp. 51-72

»2013 Selecting artificial intelligence urban models using waves of complexity. Urban Design and Planning. 166
(1): 1-2
x2012 Surveying Models in Urban Land Studies. (with N. Wu) Journal of Planning Literature.27 (): 1-14

»2010 Artificial intelligence solutions for Urban Land Dynamics: A Review (with N. Wu). Journal of Planning
Literature. 2010 24: 246-265.

«2008 Strategies for Landscape Ecology in Metropolitan Planning: Applications Using Cellular Automata Models.
(with J. Wileden, J. and J. Ahern), Progress in Planning, 70(4):133-177 - ISSN: 0305-9006

»2005 Complexity, Emergence and Cellular Urban Models: Lessons Learned from Appling SLEUTH to two
Portuguese Cities. (with K. Clarke) European Planning Studies, 13 (1): 93-115 — ISSN: 0965-4313

x2004 The DNA of our Regions: artificial intelligence in regional planning. Futures, 36(10):1077-1094. — ISSN:
0016-3287

»2002 Calibration of the SLEUTH Urban Growth Model for Lisbon and Porto, Portugal. (with K. Clarke)
Computers, Environment and Urban Systems, 26 (6): 525-552 - ISSN: 0198-9715

x0965-4313
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Some book chapters

»2014 Measuring space: a review of spatial metrics for urban growth and shrinkage (with J. Reis). In: The
Routledge Handbook of Planning Research Methods. (Eds. Patsy Healey, Neil Harris and Pieter van den Broeck),
Routlege

x2014 DG-ABC: An Integrated multi-agent and cellular automata urban growth model (with N. Wu). Technologies
in Urban and Spatial Planning: Virtual Cities and Territories? (Eds. Nuno Norte Pinto, José Antonio Tenedorio,
Antonio Pais Antunes and Josep Roca ), IGI-Global, pp.57-9

»2013 Simulating the dynamics between the development of creative industries and urban spatial structure: an
agent-based model (with H. Liu). S. Geertman et al. (eds.), Planning Support Systems for Sustainable Urban
Development, Lecture Notes in Geoinformation and Cartography, DOI: 10.1007/978-3-642-37533-0_4, Springer-
Verlag Berlin Heidelberg, pp. 51-72

»2011 Cellular Automata Models and Agent Base Models for urban studies: from pixels, to cells, to Hexa-Dpi’s. In:
Urban Remote Sensing: Monitoring, Synthesis and Modeling in the Urban Environment. Edited by: Dr.
XiaojunYang. Wiley-Blackwell. pp. 323-345. ISBN: 978-0-470-74958-6

»2010 Waves of complexity. Theory, models, and practice. In: Roo, Gert de, and Elisabete A. Silva (2010), A
Planner’s Encounter with Complexity, Ashgate Publishers Ltd, Aldershot (UK). pp. 309-331.. ISBN: 978-1-4094-
0265-7

»2010 Complexity and CA, and application to metropolitan areas. In: Roo, Gert de, and Elisabete A. Silva (2010),
A Planner’s Encounter with Complexity, Ashgate Publishers Ltd, Aldershot (UK). pp..187-207. ISBN: 978-1-4094-
0265-7
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«Elisabete (es424@cam.ac.uk)
sWWW.landecon.cam.ac.uk/directory/esilva

«LISA Lab
sWWWw.landecon.cam.ac.uk/research/lisa

«New Book: "The Routledge Handbook of Planning Research
Methods"
http://www.routledge.com/books/details/9780415727952/
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