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Abstract: Employment deconcentration has beconmeagor issue on the policy and
planning agenda in many metropolitan areas throutgthee western world. In
recent years, growing evidence indicates that inynteveloped countries, the
deconcentration of employment - particularly ofiletentres and offices - has
become a key planning issue. This chapter useSthe@nSimforecasting and
simulation model in order to investigate some @f phojected changes in land
use, land value and sociodemographic characteristicmetropolitan areas
undergoing employment deconcentration. The progkssodel application in
the Tel Aviv metropolitan context is described. Thand-use scenarios of very
different scale are simulated: a macro-level sGenafating to the imposition
of an ‘urban growth boundary’ and a micro-level ram@ simulating the
effects of shopping mall construction in differgudrts of the metropolitan
area. The results are discussed in terms of thenpat and constraints of
microsimulation for analyzing metropolitan growtfopesses.

Key words:  Employment deconcentration; land userosimulationUrbanSim

1 INTRODUCTION

The spatial deconcentration of retail, manufactuand office activities
is a very visible phenomenon in the large metragoliareas. ‘Edge city’
development is an entrenched metropolitan phenoméanahe US (Lang,
2003). In Europe, incipient edge city developmeat hecoming an
increasingly familiar sight on the edges of mamgdametropolitan areas.
Whether on the outskirts of Amsterdam, Paris, MhdBristol or Prague, the
picture of out-of-town office developments, shogpitentres or industrial
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parks seems to repeat itself. With nearly 80% abpge's population living
in cities, recent years have witnessed a steadi ishpopulation between
city centres and suburban areas. Consequentlyn aidiasities in the centres
of major European metropolitan areas have beentaaths declining in
many cities. While this change is not uniform asroguntries or even within
countries themselves, there is no doubt that a mohgcentric European
metropolitan area is emerging (Bontje, 2001; Krag01).

Very little, however, is known about the prospeetieffects of
employment deconcentration (or non-residential wPran a non-US
context. We can hypothesize that in developed countrigsidri the US
(and especially in European-type countries), thieces of employment
deconcentration will be very different to thoseseny from residential
deconcentration. While employment sprawl has rexkilittle systematic
attention, a wealth of anecdotal evidence pointd t@aising questions of
efficiency and equity as contentious as those ddiseresidential sprawl.

On the one hand, it can be viewed as a responseetits and free choice
in the market. Allowing firms and offices to moveduburban locations will
encourage the creation of jobs that would not loelgeed in the dense and
expensive inner parts of metropolitan areas. Té&l$ to a rational and
efficient allocation of resources (land, jobs, eteca) and a higher quality of
life. Producers are expected to make higher prufisiburban locations and
will also create employment that would not haverbgeduced in the dense
and expensive inner parts of metropolitan areasis@oers and workers
gain as deconcentration of offices, ‘big box’ rietes and factories to the
urban fringe provides more employment choice aneatgr services at
reduced prices.

On the other hand, many contest this benign viewemifployment
deconcentration and present a string of equity wallare issues that are
affected by this process (Persky and Wiewel, 200Bgse can be classified
as socioeconomic issues pertaining to the spaighatch of employment,
job opportunities, community cohesion, costs ofdsfructure provision and
accessibility, environmental effects such as no@smgestion, pollution,
groundwater quality and resource effects relatm¢he loss of open space,
the consumption of agricultural land et cetera. Wheaegative
deconcentration effects predominate, these pattefndevelopment can

1 Employment deconcentration is taken to mean tferenovement of economic activities

(industry, retail, services) from the centre to threan fringe or the relative decline of
employment in the city centre versus the urbanppery. The latter can result not just
from movement from the centre to the fringe butnfran-situ growth in the urban
perimeter or in-movement to the fringe area frortsiole the region. Deconcentration can
be measured by relative employment densities, tamsumption, floorspace and similar
metrics.
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undermine the viability of inner/central cities,dathe decline of central
cities is likely to harm the quality of life of riéents in suburban locations as
well. If the positive aspects of deconcentratioedmminate, the reverse will
be the case. These issues have been debated wesdensi the North
America context (Ding and Bingham, 2000; Felsenst2D02; McMillen
and McDonald, 1998) and increasingly appear on Eoueopean urban
agenda (Urban Audit, 2000).

This chapter explores the effects of employmenbdeentration going
beyond the measurement and morphology of metrepothange that has
attracted much attention in the literature (Eweigal, 2002; Galsteket al,
2001; Torrens and Alberti, 2000). We attempt toradsl the broader issues
of deconcentration by simulating the wider socioexpic impacts
associated with this process. To capture thesetsffere use th&rbanSim
land-use simulation model (Waddell, 2002; Waddgelhl, 2003) to forecast
land-use change in two metropolitan areas and foex the resultant
socioeconomic and demographic changes that thely.imp

UrbanSimcontinues a microsimulation tradition in land-usedelling
and extends the earlier work of Wegener (1982), Ketic(1990) and
Simmonds (2001). Contemporary efforts in this aea centered on both
improving the economic modelling mechanisms atithse of the allocation
procedures that drive the models and on extending kevel of
disaggregation at which the model operates. TheAE@odelling system
(Hunt and Abrahams, 2005), for example, uses aiapatput-output
approach to capture the exchanges between prodacdrsonsumers in an
equilibrium framework. TheJrbanSim system is grounded in a random
utility approach in which the main agents in thedamarket (workers,
households, firms, institutions and developersgmagit to maximize their
utility and make choices accordingly. In this wayprice structure emerges
(capitalized via land prices) and markets cleat.afjents are modelled at a
very fine level of analysis (the grid cell) whicHloavs for dynamic
microsimulation at a level of disaggregation thaptares the full behaviour
of the individual agent.

The spatial context for this study is the Tel Aaretropolitan area which
has experienced accelerated patterns of employdesuncentration since
the mid 1980s. This chapter proceeds as followsti@e 2 describes the
UrbanSimapplications and the process of data preparatimteniaken for
the two case study areas. In Section 3, we pressntts arising from two
types of simulations relating to employment decotretion. The first
relates to simulating an attempt to deal with emplent deconcentration
through regulatory instruments such as imposingraan growth boundary
(UGB) or restrictive zoning. The second relates th® micro-based
implications of deconcentration arising from partéz development events
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such as the building of new industrial parks, slagmalls and the like. In
all cases we compare results of the ‘with everghseio case with results for
the baseline ‘without event’ (business as usuaeckinally, some tentative
ideas about the microsimulation of urban growthcpseses and their
planning implications are presented in Section 4.

2. MODEL AND APPLICATION DESCRIPTION

2.1 Modelling system

UrbanSimis a land-use modelling system for scenario siraraand
policy analysis developed by the Center for Urbamutation and Policy
Analysis at Washington University, Seattle, USAcdimprises a series of
interlinked models that together form a dynamidvitgtbased system that
simulates the activities of three major urban ‘egtthat interact with each
other in the land market; a) grid cells that repnéghe land parcels of the
study area and their physical traits; b) househalu$ their characteristics
and c) jobs represented by workers. The uniquébatés of the model
include its high resolution of prediction (150m b$O0m grid cells), full
integration with GIS systems and a modelling apghozbased on
microeconomic and behavioural foundations. The futirkings of this
system have been outlined elsewhere (Waddell, 20@2{dellet al, 2003).
Here, we limit ourselves to a short descriptiontlod integrated models,
depicted in Figure 16-1, that make up the system.
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Two external modelserve the system. The first is thedcro-economic
model’ which is used to predict the changes in annual élmld and
employment totals within the study area. The datated by this model is
imported into the different model parts and used gaideline (control total)
for the different model components. The macro-eognomodel creates
predictions for the changes in the number of hoolsish by size and race, as
well as the change in employment by sectors. Therskexternal model is
the ‘travel model’ The travel model is used to create the compaosiity of
getting from one travel analysis zone (TAZ) to 4ot given the available
travel modes. This data is created externally drah timported into the
model to create accessibility measures betweeerdift grid cells.

Six separatenternal modelssimulate the different actions of the three
urban “actors”. Theéconomic and demographic transition modetdes the
control totals created by the exogenous macro-an@nonodel to create
new households and jobs which will be added intogtudy area. In cases
where the number of households (in a specific grangobs (in a specific
sector) has declined, the transition model remakrese households and or
jobs from the study area. Themployment and household mobility model’
simulates the decision of households and jobs amgd location within the
study area during each year of simulation. The madeates a list of
households and jobs which have decided to move fhain current location
within a specific year and extracts them for retimra The‘household and
employment location choice modsimulates the location decisions taken by
the households and jobs in the study area. Thisdes all households and
jobs created by the transition model as well ashbeseholds and jobs
which have decided to change location in the migbiliodel. The'real
estate development modefmulates the actions of real estate developers
within the study area. The model predicts the galls that will encounter a
development event and the type of developmentwiilbtesult. The'‘land
price model’simulates the changes occurring within the retdteanarket
using a hedonic regression of the land value onatlrébutes of the land
parcel and its surroundings. Finally, thecassibility modelcombines the
data created by the external travel model and @hd-use data in order to
create an accessibility matrix between differeid gells.

The input data for the system are imported intontioelel from a number
of different source (GIS, tables, et cetera). Th#sta create the base year
from which the model runs as well as the coeffitsefor the different
internal models and the scenarios. None of themifft models listed above
connect directly. The interaction between the m®dsl done within a
‘Model Coordinator’ module and is then exported lbat to the different
models parts. The exported data are the resulieofriodel prediction. The
data can be exported for each simulated year asasdbor specific years
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only. These data can be fully integrated with Ggels allowing for further
examination as well as improved visualization.

2.2 Study area

The Tel Aviv metropolitan area lies on the westehoreline of Israel
(Figure 16-2). This region has 2.98 million inhabils and a million
employees in an area of approximately 1,683 land is the largest
metropolitan area in Israel. The Tel Aviv metrofaoti area is the economic
heart of Israel and produces approximately 49%hefdountry’'s GNP. The
residential and employment deconcentration prosessethe Tel Aviv
metropolitan area began during the 1980s. The gidivels of car
ownership, the improvement in living standards #me mass immigration
from the former communist countries of Eastern Barareated growing
pressure for suburban residential, commercial addstrial development.
These pressures created a metropolitan region wtaday, is increasingly
suffering from congestion, lack of open space,asid noise pollution et
cetera. Although the new Israel National OutlinerP#35 (TAMA 35) tries
to confront these sprawl-related problems, no spatial modelling has been
done to try and predict the effects of these pee®n the quality of life in
the future.
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2.3 Data description and preparation

The process of constructing the Tel AWivbanSimdatabases, required
the use of a number of data sources and softwadupts such as Arcinfo
9.0, Excel, and Access. The data collected was tesetkate the grid cells,
households, and jobs databases as well as thendatied for the control
totals, relocation rates and the different modeffficients (Table 16-1).

Table 16-1Sources and formats of input data

Theme Data source Format
Households National Census, 1995 Grid cells
Jobs Travel Survey, 1996 Tables
Relocation rates Labor Force Surveys, 1995-2003 lesab
Control totals Israel National Plan for the yedi2@ Tables
Land use Hebrew University (HUJI) GIS Database @Gealls
Historical events, land prices  The Israel Lands Adstration. Grid cells
Accessibility Tel Aviv Metropolitan Area Travel Medl Grid cells
(NTA Corp.)

The most extensive data available on the metr@obirea are available
in the national census of 1995 and the travel cemful996. These two
sources determined the way in which the data weskeated and
implemented. In order to keep the information aacéxas possible, the grid
cell size selected for the Tel Aviv applicationtb& UrbanSimmodel was
250 m by 250 m. This size allowed us to also ineltlie data available in
the smallest census tracts, covering 500 by 500without losing any
information. Using GIS, a fishnet of grid cells250m by 250m was created
covering the whole metropolitan area creating theebyear grid cell data
base.

The division and insertion of the census data thiobase year database
was done using standard GIS and database softlamh grid cell was
allocated a census tract to which it correspondibd. data from each census
tract were transferred into the grid cell using I& &in command. In cases
where there was more than one grid cell per cetrsugs, the data were
divided in an equal fashion between the differemd gells. This was based
on the definition of the census tracts as homogenmits. The households
in each census tract were divided into separatitiesnivith their spatial
location based on the census tract from which tbaye, creating the
households database.

In order to complete the grid cells database, witbrmation that were
not available through census tracts, such as pagemroad or percentage
water, additional data were imported into the dasabusing GIS layers from
the Hebrew University (HUJI) GIS database. All datre converted to a
raster format, following the import process showifrigure 16-3.
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The jobs database was created using the naticnad!tsurvey (1996).
This includes data about the movement of workersmf different
employment sectors, from and to work. These date wesed to allocate
each job within the Tel Aviv metropolitan area tgra cell according to the
census tract the job belonged to. Having createdé#se-year database (grid
cells, households and jobs), the other tables tduktupdated according to
the Tel Aviv guidelines. The control totals for themployment and
households were taken from the Israel National Plan 2020. The
accessibility and travel analysis zones data welleated from the Tel Aviv
metropolitan area travel model developed by theA&V transit authority
(NTA) and the relocation rates for jobs and houtdhwere taken from the
Israel Labour Force survey between the years 19@52803. Land price
data both current and historical were made availdy the Israel Land
Administration (ILA).

The Tel Aviv application ofJrbanSimwas accomplished mainly under
textbook conditions. Relatively large amounts oé ttata were readily
available and were imported directly into the modkltabases. The
modifications done in the Tel Aviv case were mainbncerned with the
data for the estimation process of the differectatmn choice models and
estimation of land values and improvement valuete Tland and
improvement values created in the Tel Aviv metrdpalarea were initially
based on a sample of approximately 1,000 residerd@mmercial and
industrial property transactions collected from thA. The data from these
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transactions were then used for an inverse distamighted interpolation

for the whole of the metropolitan area. When furttigta became available,
we were able to use real rather interpolated valliee process of location
choice model variable estimation for both househcdshd jobs should,

preferably, be based on a sample of householdsjaal that recently

moved. While this form of data is not available fia&l Aviv, we created a

Monte Carlo random sample of 5,000 households ahd {per sector) on

which the models were estimated. All statisticakcdéte choice models were
estimated in STATA using either standard or multined logit estimation.

3. SIMULATIONS

In this section we report therbanSimresults for two very different
scenarios. The first relates to a ‘policy scenavbere a major regulatory
restriction is imposed on metropolitan developmive. simulate the effects
of an Urban Growth Boundary (UGB) for metropolitdel Aviv. The
second case presents results relating to the dmdulButcomes of ‘event
scenarios’ in the Tel Aviv metropolitan area. Theae micro-level
interventions that have a more limited direct lars#-impact. However, they
can have significant indirect impacts in terms of tsocioeconomic
composition and land values of the areas in whiely tire located.

31 M acr o-level simulation: urban growth boundary
imposition

This policy scenario imposes an UGB within the Aglv metropolitan
area as outlined in the Israeli National OutlinarP#35 (NOP35). This UGB
is a non-continuous series of boundaries aroundmhi urban clusters
within the metropolitan area (Figure 16-4). Thetites of this scenario
included running a ‘business as usual’ (BAU) bametase beginning in the
year 1995 (the base year for the Tel Aviv modeld ending in the year
2020. This scenario simulated a non-interventionlicpo allowing
unregulated development of all forms of land use.

A second (‘with UGB’) case was run stipulating th&B and prohibiting
development beyond its limit. Each of the grid gedlithin the model was
allocated a marker which located them within orsalé the UGB. Within
the UGB no restrictions were imposed on developm@ntside the UGB,
the model was directed to prohibit any developnfienmh the year 2005 (the
year the plan became legally binding) to the taygatr 2020.

The scenario results are described in two parts. firkt part describes
the simulated land-use patterns, densities and Vaiheks given the UGB
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scenario. The second part presents the sociodeptogianplications of this
forecasted land-use change. This data describeshhecteristics of the
households within the metropolitan region in thary2020 under the UGB
scenario.

311 L and-use patterns

The results shown in Tables 16-2 and 16-3 cledrbwsthat the UGB
has an effect on the development of residential@mmercial land use as
well as on the land value. The UGB results in ayva&ear decline in the
amount of development in the metropolitan area.hBotal and average
residential units and commercial floorspace dedinthe metropolitan area
due to the UGB. However, when we look at the resuilthin the UGB area,
we observe that average density and the sums bfriesetdential units and
commercial floorspace increase. The UGB scenarisuli®e in the
development of approximately 200,000 less residentiits in comparison
to the BAU scenario but the number of residentrdtsuwithin the UGB is
higher by approximately 13,000 units. When we aralgommercial land
use, the results show a similar pattern. The UG&ilte in an average
commercial square metre per grid cell which is apipnately 30% less than
the BAU scenario. However, when we look at thisrage within the
confines of the UGB, the results show a higher itfeied commercial land
use compared to the BAU scenario.

Table 16-2BAU and UGB scenario results for the whole mettitgo area: total and mean
per grid cell values compared for 2020

Theme Type BAU UGB Change
Residential units sum 1,448,567 1,230,299 218,268
mean 54 46 8
Commercial area [Fm sum 81,035,036 54,175,886 26,859,150
mean 3008 2011 997
Residential unit value [NIS] mean 1,046,450 70,933 975,516
Commercial area value [NIS?ﬂn mean 19,332 12,055 7,277

Table 16-3.BAU and UGB scenario results within the UGB: totdld mean per grid cell
values compared for 2020

Theme Type BAU UGB Change
Residential units sum 906,207 919,333 -13,126
mean 101 102.5 -1.5
Commercial area [Fm sum 25,801,111 26,917,741 -1,116,630
mean 2877 3002 -125
Residential unit value [NIS] mean 1,187,432 1,2%23,3 -55,939

Commercial areaalue [NIS/f]  mean 20,893 22,364 -1,471
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These simulations also indicate that imposing a U&dilts in a change
in both residential and commercial land valueshim hetropolitan area. The
average residential unit value in the Tel Aviv roewtlitan area is
approximately 30% lower in the UGB scenario tharthe BAU scenario.
The average improvement value, i.e. the differeéncealue between built
and un-built commercial land use, is approxima#®B00 NIS (New Israeli
Shekel i.e. $1,500) per square metre higher irBthe scenario than in the
UGB scenario. Although the average commercial asilential land value
is lower in the metropolitan area overall, oppos#sults are forecastithin
the UGB area. The value of an average residentidlwithin the UGB is
roughly 55,000 NIS higher and the average improvemealue for
commercial land use (per square metre) is rougHdiQANIS higher.

These initial results suggest that imposing an U&&ults in an overall
decline in residential and commercial land-use higraent as well as
commercial and residential land value in the meilign as a whole.
However, within the confines of the UGB, an oppostfect can be noted.
The UGB serves to increase the divide between ithasawithin the UGB
and those outside this boundary.

Maps created using the grid cells exported foryder 2020 reiterate the
results shown in the tables above. Figure 16-4 shbat imposing the UGB
produces a clearly different outcome from permittiuncontrolled
development in the BAU scenario. The UGB case tednl a controlled
form of commercial development with high commerai@nsities in the
UGB and low densities elsewhere. The BAU scenafects the possible
effects of unregulated development with high dgnsi@éommercial
development across most of the metropolitan arede that by 2020, the
eastern and southern parts of the metropolitan display a level of
commercial density not far from the density lewagisined in the core of the
metropolitan area.

In terms of land value, Figure 16-5 show that tkerage commercial
improvement value per grid cell the metropolitaeaaoverall is lower in the
UGB than in the BAU scenario. In the latter scemarcontinued
development outside the UGB has resulted in a higt@mmercial
improvement values. Imposing a UGB does not seehate driven up land
prices within the confines of its boundaries. Ratheleasing development
restrictions serves to keep commercial land marketsyant everywhere.
The commercial improvement value in the metropolitare and around the
city centres (which are located inside the UGB) a&rs high under both
scenarios. Finally, the increased commercial dgpretmt under the BAU
scenario results in regional differences within thetropolitan area with a
particularly pronounced rise in commercial improesn value in the
southern sections.
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3.12 Household socio-demogr aphics

As each grid cell in th&rbanSimmodel is linked to a string of socio-
demographic attributes of the households occupyiagell, simulated land-
use change can also be examined in these term$esTab-4 and 16-5
outline the effects of the UGB on the whole mettitpo area, the area
within the UGB and the area outside it, respecyivil all cases key social,
economic and demographic attributes and their mdiffees under the two
scenarios are highlighted. As can be seen, the W@Bario results in a
metropolitan population which is approximately i) persons smaller
than the BAU scenario. In terms of household dgnait expected, the UGB
scenario results in higher density of householdbhiwithe UGB (74.7%)
than the BAU scenario (62.4%) (Table 16-5).Theetaticenario results in
particularly high levels of density in the metrojpanh core and near the city
centers. In terms of household size, the simulegsdits show that under the
BAU scenario the distribution of all household size evenly distributed
across the metropolitan region (61.2% of all thegetolds within UGB).
But in contrast, the UGB scenario results in a eotration of the smaller
households inside the UGB (72.4% of all the houkkhwithin the UGB)
whereas the large households concentrate outsidelUJGB seems to force
the larger households to seek residential oppdiggroutside its borders.

Table 16-4BAU and UGB socio-economic scenario results ferwhole metropolitan area:
total and mean per grid cell or household valuespared for 2020

Theme Type BAU UGB Change
Households  Sum 1,397,364 1,230,299 167,065
Mean 51.9 45.7 6.2
Cars Sum 1,020,053 833,612 186,441
Mean 37.9 31.0 6.9
per household 0.73 0.68 0.05
Children Sum 501,753 448,921 52,832
Mean 18.6 16.7 1.9
per household 0.36 0.36 0.00
Persons Sum 4,118,121 3,641,941 476,180
Mean 152.9 135.2 17.7
per household 2.95 2.96 -0.01
Workers Sum 1,397,220 1,231,713 165,507
Mean 51.9 45.7 6.2
per household 1.00 1.00 0.00

Income Mean 10,268 12,147 -1,879
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Table 16-5BAU and UGB socio-economic scenario results withim UGB: total and mean
per grid cell or household values compared for 2020

Theme Type BAU UGB Change
Households  Sum 872,075 919,333 -47,258
Mean 97.2500 102.5200 -5.2700
Cars Sum 614,209 594,155 20,054
Mean 68.5000 66.2600 2.2400
per household 0.70 0.65 0.05
Children Sum 305,000 322,392 -17,392
Mean 34.0100 35.9500 -1.9400
per household 0.35 0.35 0.00
Persons Sum 2,521,689 2,636,592 -114,903
Mean 281.2200 294.0300 -12.8100
per household 2.89 2.87 0.02
Workers Sum 872,835 920,595 -47,760
Mean 97.3400 102.6600 -5.3200
per household 1.00 1.00 0.00
Income Mean 8,720 8,559 161

The spatial distribution of workers per grid cetider both scenarios
seems almost identical (Table 16-4) in the wholéhef metropolitan area.
The highest concentration of employed personspth Bcenarios, is in the
core of the metropolitan area and around the nafgrcentres. However,
this obscures some geographic detail that shovsuttteer the UGB scenario
74.7% of the workforce is located within the UGBest under the BAU
scenario this figure is only 64.5%.

The simulation results also report similar averdgsusehold car
ownership rates within the overall metropolitanaatender both scenarios.
However, per household and per geographic unisrdiffer considerably
with higher rates under the BAU than under the Us8Bnarios. This seems
to suggest that regulated development created byU@B results in
employment, shopping and recreation possibilit@stained within an UGB
and compels the households outside the UGB toltragee frequently.

3.2 Micro-level smulation: shopping mall development

The micro event scenario simulates land use, lamiite pand
sociodemographic effects associated with the deweémt of shopping
malls in different rings (inner, middle and outer)the metropolitan area.
We were particularly interested in observing théfedéntial effects of
location in the different rings given that the camea contains a highly
developed and competitive retail market while thteimediate and outer
rings offer greater opportunity for non-residentiaid-use development.

We simulate the effects of three similar sized syalach approximately
90,000 gross square metres each (Figure 16-6jadh ease, we simulate a
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‘with shopping mall’ scenario (SM) that is comparedth a baseline
‘without mall' (BAU) scenario. We observe differeegcwithin 1 km and 5
km distances. The inner ring mall (Givatayim) is eaisting development
that started operation in 2005. The middle ringlIrfldlest Raanana) is a
simulated (fictitious) development on a land pammahed for commercial
development but with no approved plan. Finally, thater ring mall
(Modiin) is presently under construction and duepen in 2008. The malls
were inserted into therbanSimmodel using the development events table.
The baseline year for the inner ring mall was taken2005 and for the
middle and outer rings 2008 was the starting ybamll three cases, the
model was run to the year 2020.
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Figure 16-6.Tel Aviv metropolitan ring structure and shoppmgll locations

The results show that locating the shopping mallshie various rings
produces differential impacts. Using spline intéagion, we simulated the
effect of mall location on other retail and comni@réand uses. In all three
cases, the effect of the shopping malls decreasts distance and is
negligible at a distance of 5km (Figure 16-7). Téifect remains invariant
over time.

However, within the immediate vicinity of the shapp malls, we
observe very different effects. Table 16-5 sumnearithe simulated results
for all three malls within a 1 km radius. Each eotuin the table shows the
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‘with’ and ‘without’ mall simulations. The effectfdhe mall on average
residential prices is particularly dramatic. In thaer ring scenario, the mall
has a negative effect on average house priceshtsutst overturned in the
intermediate and outer rings. This probably suggésat the externalities
associated with adding further commercial actiwityan already developed
area, are in the main negative. In terms of effectommercial land use, a
new mall in both the inner and middle rings hasyarggligible effects on
stimulating other commercial activity (adding athar approximately 5,000
square metres within as 1 km radius up till 20B@wever, in the outer ring
where the commercial land market is less developedall of 90,000 square
metres simulates a further 12,000 square metresrofmercial activity, on
top of the 90,000 square meters by the mall, bytdhget year. Perhaps not
surprisingly this extra supply of commercial flogpace serves to pull land
values down. The result is that the 'with mall'daprices in 2020 are
forecasted to be lower than those in the ‘withoall'reituation, but they still
remain considerably higher than in the baseline géa008.

Interpelation in Absolute Values of Delta Average Commercial Sqm per Grid Cell
X Axis ; Time Y Axis: Distance

wng 2012 21E 020 2008 2012 2018 2020

W0
L]

2010 2014 008 2012 018 2020 008 an12
Liivatayiem Rannana Maodiin
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Delta : Shopping Center - Business As Usual

Figure 16-7.Shopping mall effects on commercial land use 2020.

Table 16-5.Simulated micro impacts within a 1km radius foreth shopping malls (SM) in
metropolitan Tel Aviv, 2020: total and mean pedgéll values compared



16. Microsimulation of metropolitan employment desmntration 17

Givatayim Mall Raanana Mall Modiin Mall
(inner ring) (middle ring) (outer ring)
SM BAU SM BAU SM BAU
Residential units sum 30,590 30,571 6,338 6,314 2,124 2,101
mean 369 368 76 76 26 25

Res.unit value [NIS] mean974,686 994,557 1,804,680 1,801,181 699,892 696,087

Commercial area [ﬂ\ sum 375,031 279,307 241,676 146,529 387,122 284,971
mean 4,518 3,365 2,912 1,765 4,664 3,433

Comm.area improve- mean 7,314 6,589 43,231 42,346 4,590 5,243

ment value [NIS/ifj

Residential land use  [%] 945 934 74.0 74.0 52.4 52.3

4. CONCLUSIONS

On the empirical level, the results of the simwlasi highlight two
implications for the planning of metropolitan are@be first relates to the
need to disaggregate the metropolitan area intoaditstituent parts (inner,
intermediate and outer rings) for any analysis etahcentration. As
evidenced from the simulations, employment decadnaton in the inner
ring elicits very different land-use impacts to shoemanating in the outer
ring. Very different and distinct processes may be gaoingn different parts
of the metropolitan area. The second issue retatéise policy response to
employment deconcentration. If this is perceivechawgative process, the
usual policy response (and the one illustratechis thapter) is to impose
regulatory restrictions through growth managemdsGBs) or taxation
(impact fees). An alternative response exists, kewethat relates to
redistributing (rather than regulating) the bersefiof employment
deconcentration. This can be achieved for exanthi®ugh encouraging
public sector housing in the outer metropolitan aarer via reverse
commuting. These policy responses can also be anodated within the
simulation capabilities of thErbanSimsystem and remain a challenge for
future work.

Our experience in applyingrbanSim suggests both opportunities and
constraints associated with microsimulation as al tlor analyzing
metropolitan growth patterns. The simulations pmesg above show the
potential for dynamic analysis at a variety of ssaland with agents
operating according to different time schedules. &lve able to provide
answers to a whole score of ‘what-if scenariogliffierent temporal, spatial
and market settings. This, coupled with the assiompaf disequilibrium
conditions that underpins tHdrbanSim modelling strategy, means that a
constant process of re-adjustment between econagénts takes place
based on short-term time schedules. This servesgtound the
microsimulation in a much more plausible pictureredlity where markets
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are not perfectly competitive, resources not pdsfenobile and agents do
not have full information.

On the constraints side, the data requirementshegidlimitations cannot
be over-stated. Microsimulation requires considerainvestment in
assembling the initial database. Ideally, this shaontain information on
the individual agents being modelled: householdd #meir dwellings,
workers and their places of employment, developatsthe like. In practice
however, selection of a finer grid cell level wédkd to a simple proportional
division of available larger units in order to pid& minimum data for the
grid cell. Additionally, our experience has beeratthestimated data
sometimes needs to be used in the absence of areloemsive survey or
census source. Similarly, small sample sizes mag etquire the use of
Monte Carlo sampling in order to generate probgbifistributions of a
sufficient size in order to be able to generatedi@t rules for individual
behaviour. A problem therefore arises in that thedhto amass data of the
right quality and quantity for microsimulation, tato an ever-increasing
‘synthetization’ of the data.

Finally, the lure of coupling a microsimulation ea&jty with a GIS
capability means that the analyst is enticed ingr-glisaggregated levels of
analysis. It takes a veritable leap of faith inardo honestly claim the
ability to forecast land-use or land-value chartgenty years into the future
at the level of the individual grid cell. In thisgpect, microsimulation may
unwittingly serve as a vehicle for entrapping astyn their own forecasts.
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