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ABSTRACT

The study examines the considerations of high-feais when choosing a location
within a metropolitan region. Since metropolitan iogmg function as a preferable
location for high-tech firms, the competition amodifferent places for attracting
such firms is associated mainly with the qualityl aurroundings of the production
milieu (i.e., a metropolitan region’s local milied)his study adopts the principles of
the Regional Competitiveness Model developed bysdfitet al. (2004), which
pointed to the competitive advantages created byntletropolitan region’s capital
assets. These spatial capitals were measured,hairdeffect on the probability of
attracting high-tech firms was examined throughcmite choice modeling. The
empirical study examined competition among intraropolitan locations for
attracting high-tech firms in the Tel-Aviv metrofiah region. Four industrial parks in
different parts of the metropolis were selectedther analysis, and 117 managers of
high-tech firms located in these industrial parkgevinterviewed.
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Non-Technical Summary

The study examines the considerations of high-tech firms when choosing a location
within a metropolitan region. Entrepreneurship development of technological
innovation depends mainly on a production milieu that encourages a high level of local
innovation and the synergy of different factors to create regional competitive
advantages. An innovative production milieu reduces the uncertainty and risk that a firm
might face in the process of innovating. The existence of entrepreneurship capital is
one way to define a region's ability to create and attract new firms. This ability
necessitates the existence of entrepreneurs and firms that are willing to take risks and
to invest. Together with an encouraging milieu, entrepreneur activity is promoted
through conditions appropriate for technological innovativeness, the existence of

supporting formal and informal networks, and financial support like venture capital.

Since metropolitan regions function as a preferable location for high-tech firms, the
competition among different places for attracting such firms is associated mainly with
the quality and surroundings of the production milieu (i.e., a metropolitan region’s local
milieu). The high-tech industry has specific needs that differentiate it from other
economic sectors. These needs result from the type of activities that take place in such
firms, and they are expressed in a firm’s location in the region. With respect to location,
the metropolitan milieu of today, a polycentric metropolis plays a significant role in the

creation of an agglomeration of high-tech firms within the region.

We study examined competition among intra- metropolitan locations for attracting
high-tech firms in the Tel-Aviv metropolitan region. Four industrial parks in different
parts of the metropolis were selected for the analysis, and 117 managers of high-tech

firms located in these industrial parks were interviewed.

The findings show that in intra-metropolitan competition, different zones that

seemingly enjoy the same opportunities desired by high-tech firms do, in fact, display



local differences. Such differences are associated to a large extent with the nearby
milieu’s spatial capital assets. They help to create an innovative milieu, thereby
increasing a zone’s attractiveness to high-tech firms. In contrast, only few significant
differences were found among the structural features of high-tech plants located in the
Tel Aviv metropolis. Small plants that invest high proportions of their revenue in R&D
tend to locate in more central zones or in a supportive milieu that supplies a high
standard of services. In comparison, large plants, usually found in more advanced stages
of their life cycle and more involved in production activities, will compromise the level
of service they receive in favor of considerations regarding direct costs. Their more
organized business system and greater economic flexibility allow them to provide their
own needs. Thus, our findings suggest that differences between zones are associated,
not with their distance from the metropolis’s core, but with advantages found in the
local and metropolitan milieus. The results point at a milieu’s attractiveness as being of
greatest importance to small firms that rely on a skilled labor force and on R&D
activities. This finding is important, since small firms are usually less established and
more sensitive to costs. Nevertheless, we found that the relatively high costs resulting
from local taxes do not necessarily harm the attractiveness of employment zones. Small
plants tending to engage in R&D prefer, in fact, to locate in more expensive regions in
the Tel Aviv metropolis; this means in Ramat Hahayal-Atidim and in Qiryat Etgarim. It
seems that their metropolitan milieus supply supportive infrastructure, including a high-
level human capital pool, supporting networks, and technological innovativeness as
manifested in a high concentration of start-up firms and intensive venture-capital

investments in the region.

Local development and investments to develop supportive human and social capital
may increase a zone’s competitive ability to attract high-tech firms. Human capital
includes not only qualitative personnel but also a large pool of potential high-tech labor.
The existence of this labor pool will enhance high-tech firms' confidence in their location

and reduce the risk of their investment. A milieu encouraging innovation will create an



appropriate atmosphere and draw capital investments that will strengthen a region’s

image in the eyes of the high-tech industry.

The practical conclusion for decision-makers is that local authorities should emphasize
the enhancement and growth of human capital through education, the creation of
appropriate infrastructures, and the provision of social support networks--assets that

can raise a region's attractiveness to high-tech firms.



1. Introduction

Entrepreneurship development of technological imtion depends mainly on a
production milieu that encourages a high levelogfil innovation and the synergy of
different factors to create regional competitivevaatages (Mukkala and Ritsila,

2004). An innovative production milieu reduces theertainty and risk that a firm

might face in the process of innovating (Camagr®95). The existence of

entrepreneurship capital is one way to define doreg ability to create and attract
new firms. This ability necessitates the existeotcentrepreneurs and firms that are
willing to take risks and to invest. Together wath encouraging milieu, entrepreneur
activity is promoted through conditions appropritietechnological innovativeness,

the existence of supporting formal and informammeks, and financial support like

venture capital (Audretsch and Keilbach, 2004).

In intra-metropolitan competition, prominent di#geices are associated with the local
production milieu and the adjoining metropolitanlieni, which combine to create
advantages manifested in types of spatial capitédcal production milieu becomes
attractive when companies agglomerate within iatng economies of scale
(Davelaar, 1991; Audretsch and Feldman, 1996; Rot&98; McCann and Shefer,
2004). The high-tech industry has specific needd thfferentiate it from other
economic sectors. These needs result from thedfypetivities that take place in such
firms, and they are expressed in a firm’s locationthe region. With respect to
location, the metropolitan milieu of today, a p@wtric metropolis plays a significant

role in the creation of an agglomeration of higbkhtérms within the region.

The competition between cities and regions is baseabsolute advantage rather than
on relative advantage (Camagni, 2002). A regiob'soldute advantage is manifested
in its technology level, developed infrastructures;ial advantages (manpower, etc.),
and institutional infrastructure, all of which aaé higher levels than those of other
regions. Even though these elements are assetsoexte the firm, they create
advantages through their contribution to the firpraductiveness, thus suggest two
key questions. First what are the revealed locatipmeferences of high-tech firms
within a metropolitan region? Secondly, how diffarelocal milieus create

competitive advantages that help to attract high-fems?



2. Objectives and Hypothesis

The main purpose of this study was to identify ¢basiderations prioritized by high-
tech firms in the process of choosing a locatiothiwi a metropolitan region for

establishing or relocating their business. We asstimt location considerations are
affected by intra-metropolitan diversity. In gerietae location choice of high-tech
firms depends on the utility they obtain from tleembination of factors connected to
the production milieus, the stage in their life@ychnd their technological level
(Frenkel, 2001; Ng and Tuan, 2003). In this studg,argue that the combination of
the metropolitan region’s specific local milieugthocal production milieu, and the
firm's structural variables compose a firm's wiliinction for location choice, and

this is what will determine its location within aetnopolitan region

Metropolitan regions supply high-tech firms withsiianeeds and, therefore, function
as the preferable location for high-tech firms. éwetngly, we hypothesizthat there
is little difference in the structural attributes such firms located within the
metropolis in comparison to the differences thaten®und between central and
peripheral regions (Davelaar, 1991; Dijk and Pdldg, 2000; Frenkel 2001). We
then argue that the competition to attract higtéom within the metropolitan
region is associated mainly with intra-metropolitdifferences. Such differences
occur during the evolution of the metropolis's pelytric pattern (Parr, 2004) by
fostering production milieus (employment zones) dochl milieus with different
relative advantages. Accordingly, we expect to finat the advantageous offered by
different milieus will have a greater effect inratiting high-tech firms than those

emanating from the structural attributes of thefithemselves.

3. Background

Entrepreneurship, Agglomeration, and Regional Econmic Growth

High-tech industry has become one of the greateghes fostering economic growth
in the global economy. This is due to these fiimsbvativeness, which results from a
combination of technological developments and ntankeeds. This process is
composed of a sequence of activities that begirie am idea and ends with the
development and manufacturing of a product (FichE®95). Knowledge and

technology by themselves, however, are insufficleneconomic growth creation. A

major element in building new markets, invigoratimgsiness sectors, and economic



growth in general is entrepreneurship (Acs and Agtan, 2004; Audretsch and
Keillbach, 2004; Fritch and Muller, 2004). Regiotigat traditionally encourage
entrepreneurship and innovative activities haveghdr probability of growth. An
absence of entrepreneurship will lead to insuffitieesource utilization, which may

lead to the economic stagnation of firms, cities] eegions (Acs and Storey, 2004).

R&D is a crucial component in the activities of lhtgch firms and the extent of
investment in it is usually high (Davelaar, 1991plk®y, 1995; Griliches, 1995;

Bayoumi et al., 1999; Hall, 1996; Hall and Reent®99/2000; Danell and Persson,
2003). The ability to engage in R&D activity depsnfirst and foremost on the

availability of quality human resources, which iscassary for the development of
innovation. Innovation is necessary to maintairiedént market niches, especially in
cases in which products are exposed to rapid téohial changes (Suarez-Villa and
Walrod, 1997; Mariani, 2002).

Another element that contributes to the economiowgn of regions is the
agglomeration of firms and industries. Agglomenataweates competitive advantages
for firms; hence it has much influence on theirvgito (Porter, 1990; McCann, 2001).
Concentration or "clusters," of firms, is usualhganized in a suitable business milieu
characterized by the existence of scientific knolgks especially in universities and
research institutes (Porter, 1998). These cond@risaare also served by institutional
commerce and support organizations, helping tongthen relationships among the
different actors in order to create competitive attages. The concept of “industrial
clusters” has recently been added to regional nsodelpart of the common debate
regarding the potential advantages of industrialstelrs for entrepreneurship,
investments, and risk reduction. (McCann and A2€02).

Agglomeration also has a positive effect on a faractivity. Geographical proximity
between high-tech firms engaging in R&D createsitp@sexternalities that lower
development costs. Knowledge spillover betweendioontributes most significantly
to their R&D process. A concentration of firms atoaation makes it possible for
them to achieve technological advantages and a etiimp ability that combine to
raise profitability and improve performance in spidtf the intensive competition
(Satterthwaite, 1992; Gersbach and Schmutzler, ;2@@ars-Villa, 2003). The
stability of firms and the continued developmenthajh-tech agglomeration require



the development of infrastructure that is apprdprfar the needs of high-tech firms

and strengthen a region’s competitive advantagesef8an, 1994). Infrastructure

development promotes a high level of accessibiligt may enlarge the exposure of
companies and products. It reduces the costs ouption supply, enhance access for
workers and clients, and consequently increasel¢hgand for both employment and
products (McCann and Shefer, 2004).

The Metropolitan Milieu

High-tech firms in metropolitan regions are in gahe&haracterized by technological
innovativeness. Most high-tech firms in the metidpo region are located in
organized science and industrial parks. The lonatioindustrial and science parks is
affected by the evolution of a polycentric metrapgiattern that has occurred in the
past few decades. The spatial structure that ctesizes the polycentric metropolis
contains a main C.B.D. in addition to several cent&his structure allows it to enjoy
the advantages of a large urban center and, iflglata reduce its disadvantages,
such as high land costs, traffic congestion, amdpallution (Parr, 2004). Inner-
metropolitan zones in the new polycentric patteegen to take advantage of the
utilities that an urban-metropolitan environmentecs and to compete in attracting
firms (Suarez-Villa and Walrod, 1997; Wu, 1999;1i?2004).

The polycentric milieu provides available skillednkers living in the area, proximity
to venture capital resources, and business serthegssupport the firms’ activities.
The well-developed infrastructure promotes knowkedgansformation through
advanced means of communication, and it suppliessacto centers of employment.
In addition, the prestigious image of metropolitagas has contributed to their ability
to attract high-tech firms (Danell and Persson,300he polycentric pattern of
today’s metropolis supplies a scope of choices aniffierent location options. A
firm's location in a particular area in the metrigpanight allow it to be more
competitive through a reduction in transaction &®ID costs (Suarez-Villa and
Rama, 1996). Proximity to an airport and to a higiqwand the distance from the
metropolitan CBD are also important to high-teaim& (Shuka and Waddel, 1991;
Wu, 1999).

Finally, in order to develop a region that canaattthigh-tech firms, it needs to create
advantages in the characteristics that enablesfimgh level of production (Turok,



2004). still other variable that influence a firmitscation choice are the quality of
residential areas and infrastructure in the neaglgyon. In this respect, the proximity
to qualitative residential areas, and to culturad aducational activities, will increase
the attraction of the region (Gottlieb, 1995).

4. Methodology

The Model

Previous studies have highlighted a number of factilat may influence the utility

function underlying a firm's choice of location ésdéor example, Felsenstein, 1996;
Love and Roper, 1999; Suarez-Villa and Rama, 1%9énkel, 2001; Nachum and
Wymbs, 2002; Almazan et al, 2007). The models mosterred in these studies are
discrete choice models, which basically serve a<isam-making models

implementing concepts derived from micro-econontilityitheory.

With regard to the specific issue of intra-metrdjaol competition in attracting high-
tech firms, we considered three groups of "conditig" variables that might
influence the probability that firm i would choosemployment zone | within a

metropolitan region P This suggests a model of the form:

Where:

Pij = the probability that firm i will choose emptognt zone | as its preferred
location, where it will achieve its maximal utilify=1...n).
Aix = attribute x of firm i (for example, size, inwegents in R&D, percentage of

skilled employees, etc.) (x=1...m).

Ljy = characteristic y of employment zone j; the Jalea represent the local
production milieu (for example, the extent of magragnt and maintenance

services, land rent, municipal tax, distance frow® metropolis’s CBD. etc.).
(y=1...s).

Mj,= characteristic z of the metropolitan local miliwhere employment zone j is
located; these variables represent the capitatsasséhe metropolitan's milieu

(z=1...r) (see, in detall, below).

The Logit discrete choice model was employed fereémpirical analysis. The model
assumes that rational considerations dictate iddali behavior; that is, a decision is



based on the desire to maximize one's utility IgBsn-Akiva and Lerman, 1985;
Pindyck and Rubinfeld, 1981). Accordingly, discrelmice theory assumes that from
a given set of alternatives, the one chosen willthee alternative that yields the
maximum utility level. The model fits the case imiaoh the dependent variable is a
dichotomy or categorical variable that refers taualitative choice from among

several alternatives (for example, see Wu, 1993javia 2002).

The choice model within a set of alternatives i@ pnesent study assumes n mutually
exclusive alternatives of locations (employmente)rand is given by the following

expression:

V,

Y

ngu(

k=1

(2) Pij =

Where:
Vi = a utility function of the explanatory variabledated to location j where firm i

chooses to locate in the model as follows:

(3) Vij ::Bo +ZﬂxAix +Zﬂm+ley +Zﬂm+s+lez +‘9i
x=1 y=1 z=1

Where
Lo-Pss = Parameters to be estimated.
& = error term, so that EY= 0.

The utility function in the model is composed of tlaiables that presented the actual
location chosen by the firms, the alternative feggu(such as the employment zone’s
attributes and the metropolitan local milieu ch#gastics), and the decision-makers'
features (the firm's attributes). More specificalye hypothesize that the particular
features of the employment zones, especially thearest surroundings (e.g. local
milieu), have a significant effect on the ability to attrégh-tech firms to certain

places in the metropolitan region. These featurey mantribute to a firm's

competitive advantage in a situation in which samigompetition conditions exist as

in the case of a metropolitan region.

The characteristics of the metropolitan local milfghe third group of variables in the
model) were examined by employing the Regional Getitipeness Model developed
by Kitson et al. 2004. The idea behind this modelhat regional competitive

advantage benefits from certain and softer dimexssad the regional or urban socio-



economy in addition to the region's productivity.e¥h dimensions include six
"capital" assets that contribute to a region's cetitipe ability: Human capital -

quality and skill of labor force; Social/institutial capital - the extent, depth, and
orientation of social networks and institutionainis; Cultural capital - the range and
quality of cultural facilities and assets; Knowledtreative capital - the presence of
an innovative, creative class; and Infrastructwapital - the scale and quality of
public infrastructure. All these assets supportdreation of an efficient productive

basis for the regional economy (productive capitdlpey act as key assets or
externalities that benefit firms and businessed, l@@nce they are major components

of regional competitive advantage.

Data Source

The Tel-Aviv metropolitan region was selected for #mapirical study (Mapl). A
total of 3.04 million people, constituting 43.5%tbe total Israeli population, resided
there in 2006. The city of Tel-Aviv, the metropolitatore, included 384,000
inhabitants (12.4% of the metropolis population).eTimetropolitan region has a
developed R&D infrastructure, a liberal policy redjag the support of technological
activities, and both a small local and regional ketias well (Felsenstein and Ergas,
2002).

The Tel Aviv metropolis presents a polycentric pattein which a number of
employment centers benefit from the advantagesmé@opolitan location. Most of
the employment centres are relatively accessibla targe pool of highly skilled
workers and to highly developed communicationsastiiuctures. These centers are
located near business and financial services aher giositive externalities. Being
part of the same metropolitan region, they competke one another to attract high-
tech firms although they seemingly operate in @imgbnditions emanating from their
location in the central Israeli metropolis. Therefothe Tel Aviv metropolis offers a
suitable case for examining the differences betwhese centres and their impact on

a firm's location preferences
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Map 1: Tel-Aviv metropolitan region

In order to examine our hypotheses, sub-centectuding large employment zones)
in the Tel Aviv metropolitan region were identifieg employing several criteria for
the division of a polycentric metropolis, basedtba Growth Pole Model developed
by Par (2004). In all, 11 metropolitan poles (e&gafctioning as a metropolitan local
milieu) and their employment zones were identifigéven of them specialized in
high-tech industries, each with an agglomeratiosumh firms, thus having relevance
to our study. Four employment zones were seleaedhe analysis according to
differences in their characteristics: populatioresidistance from the metropolitan
CBD., type of management, number of firms, and igfieation (see Map 1).



The biggest of the four employment zones selecteédrms of number of employees
and firms is Ramat Hahayal-Atidim, which is locatadhe north-eastern part of the
city of Tel-Aviv (the metropolitan core area). NagtQiryat Arie, an industrial zone
located in a large-medium-size city, Petach Tikwahie middle ring of the Tel Aviv

metropolitan region. The third employment zone isy&li Etgarim, a high-tech park
located in Raanana, a medium-size city in the meidoflg, and the last zone is Afeq
Park, a high-tech park located in a small town,Ridaayin, in the outer ring of the

Tel Aviv metropolitan region.

A field survey was conducted in each of the foupkyment zones selected. Senior
managers from 117 high-tech plants located in th& zones were interviewed
through a well-constructed internet questionnaikich provided sufficient data on
their firms' attributes, as well as their locatimmmsiderations. The sample constitutes
23.5% of the 498 high-tech plants located in ther fsones. The sample plants
employ 8,250 workers, who comprise 18% of all higbkh employees in these four

employment zones. The distribution regarding the fmumes is presented in Table 1.

Table 1: Distribution of Sample Plants, by Employmat Zone

Center pole/Employment zone | Total High-Tech Plants Sample Plants | 9% of sample
Number | Percentage = Number Percentage of total

Tel Aviv - Ramat Hahayal-

Atidim 164 32.9 30 25.6 18.3
Petach Tikva - Qiryat Arie 118 23.6 29 24.8 24.6
Raanana - Qiryat Etgarim 121 24.3 21 23.1 22|3
Rosh Haayin - Afeq Park 95 19.1 31 26.5 32.6
Total 498 100.0 117 100.0 23.5

Most of the high-tech firms sampled are small aretlionm size insofar as number of
employees (under 50). The most prominent fieldbath the sampled plants and the
total (almost 90% of each) are electronics, softwvand communications equipment.
Slight differences were found in regard to ann@alenue and plants size, with less
representation of plants in the sample that hadi@mevenues above $10 million and
a labor force of more than 100 employees. Howetres, group of plants is not

prominent, and hence the sample well representsothkhigh-tech plants located in

the four industrial zones.
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5. The Employment Zones Selected and the High-Tech Rlg Within

The Employment Zones

The four employment zones differ geographically asdmanifested in their size and
type of management (Table 2). Two of the zones—R&tahayal-Atidim and Qiryat
Arie—are larger in terms of number of plants angkyees. These two larger zones
are older and located closer to the center of te&opolitan region. They contain a
large number of services and complementary busifesiities. Of the four zones,
Ramat Hahayal-Atidim is the most pronounced higiirteenter, having the fewest
traditional firms, the largest number of high-tealorkers, and many supporting

services.

Property taxes decrease with distance from theapelitan center, but this does not
hold true for rents (Table 2). Thus the factors thié¢ct costs are not necessarily
connected to distance from the core of the metrspbut rather to other attributes of
the production milieu and the metropolitan locali@ui.

Another difference among the four zones is the afixirms and companies within

each. Ramat Hahayal-Atidim is characterized byrgelaumber of service and food
businesses, whereas Afeq Park has a relativelyl smaunt of such businesses.
Qiryat Arie is more characterized by a mix of ttahial industries and workshops,
even though high-tech firms are dominant therey&iEtgarim is prominent in the

number of foreign companies located in this zonees€hdifferences indicate that a
single employment zone may stand out in a particddanain because of a production

environment that differs from other zones.

High-Tech Plants — A Comparative Analysis

As for most of these plants' attributes, no statfly significant differences in size,
age, number of years at the site, and annual revergue found to exist among the
four employment zones (Table 3). Hence these clarsiits were not found to be
associated with the choice of location within thetropolitan region as expected.
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Table 2: Major Features of the Four Employment Zone

Feature Ramat Hahayal | Qiryat Arie Qiryat Afeq Park
- Atidim Etgarim
Core city Large- Medium-size | Small town,
medium- city in the in the outer
Location in the metropolis size city in middle ring ring
the middle
ring
Years in existence 32 50 8 14
Private Municipality Englr)eerlr)g Municipality
management . administration .
Type of management economic economic
company and . of the .
oY corporation L corporation
municipality municipality
Site size (hectare) 65 250 80 920
Distance from metropolitan CBO 6.8 7 185 195
(km)
Time travel from metropolitan
CBD (minutes) 16 18 32 40
Built-up floor area (square meter) 500,000 700,000 350,000 300,000
Number of firms and companies 500 345 305 280
at sité
Number of high-tech plants 165 110 115 90
Number of traditional industrial 12 39 9 29
plants
Percentage of high-tech plants 33% 32% 35% 32%
Rent of buildings ($ per square 15 8 12 12
meter)
Municipal tax for high-tech firms 29 o8 o5 23
($ per square meter per yéar)
Overall number of employees 23,500 14,500 11,100 11,000
Number of employees in high- 18,700 12000 9,500 4.600
tech plants
Percentage of employees in high- 80% 83% 86% 42%
tech plants
Er?rr]c;entage of originally Israeli 97% 88% 89% 89%

Source: Data were collected through interviews tere held at the local authorities and with resgon
bodies of the industrial zones selected. Additianfdrmation was collected from surveys conducted
among the firms in the different zones.

1. All kinds of firms: productive firms (includindgpigh-tech), commerce and retail, food, finance,
services, and so on.

2. Property taxes were based on the municipaljiegierty taxes for 2006.
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Table 3: Distribution of Attributes of Sample Plants, by Employment Zone

Variable Ramat Hahayal Qiryat Arie Qiryat Etgarim Afeq Park Overall Sample [ ANOVA
(N=30) (N=29) (N=27) (N=31) (N=117) test

Average| S.D.| Average S.D.| Average S.00. Avegra®.D. | Average| S.D.| F -valup
Plantsize (numbar o5 | 13g1| 318| 204| 437 132p 41lo a3z aeh o2  ops
of employees)
Age (vears) 11.8 71| 16 119 96 64 163 187 135 1p4 2l
Years of existence 45 | 75 4.7 63| 34| 8| 53 74| 43 067
at site
Annual income i

4 D

/$000), 2005 25045 | 81,05 10,604 19,326 16,004 615964 612 8B46  14|5p223| 1.62
- :
¥ academic 791 | 221| s68| 306| 756 2871 60B 255 675 282 4ds
employees

* Statistically significant at 99%.

The exception is the percentage of academic emmoydach is significantly higher
in Ramat Hahayal-Atidim and Qiryat Etgarim than imy@t Arie and Afeq Park. The
first two employment zones benefit from a highlypgartive milieu (see Section 6),
thus attracting plants that are based mainly omghlhskilled labor force (but was
found unrelatedo plant size). Accordingly, Qiryat Etgarim is mappealing than
Qiryat Arie, which is located closer to the metrigie center, or Afeq Park, which is
located at a the same distance from the centerawspfly, the proximity to a

relatively high level of human capital is the reas$or Qiryat Etgarim's attractiveness.

In regard to their life-cycle stage, most plantsthie sample (62.4%) are at their
established stage (Table 4), meaning they have arenptoduct and growing sales in
the market. Hence, the findings do not supportabgumption that the metropolitan
region, and even the metropolitan core, attracteerptants during their early stages.
We hypothesize that this finding is due to the gin@eolvement of high-tech plants in
R&D activities in the metropolitan region, evertleir mature stage (see below).

Statistically significant differences were foundarg the four employment zones in
regard to their stage in the life cycle: Ramat Halh#@tidim and Qiryat Etgarim

relatively tend to attract more plants that arghair early stage (28.6% and 20%
respectively), while Qiryat Arie and Afeq Park sesmare suited for more established
plants (64.5% and 85.7% respectively). Thus, plattsheir initial stage do not
necessarily prefer to locate in the metropolitanemring, while plants at their

established stage do not necessarily prefer tadacathe metropolitan fringes. We

13



assume that this pattern is the result of the golycc evolution of the Tel Aviv

metropolitan region.

Table 4: Distribution of Plants According to Life-Cycle Stage (%)

Stage Ramat Qiryat Arie Qiryat Afeq Park Total
Hahayal-Atidim Etgarim
Seed stage 14.3 3.2 3.3 0.0 5.1
Start-up 14.3 9.7 16.7 3.6 11.1
Early growth 17.9 22.6 33.3 10.7 21.4
Establishment 53.6 64.5 46.7 85.7 62.4
Total 100.0 100.0 100.0 100.0 100.0
N 30 29 31 27 117
Source: Plants Field Survey, 2007 ¥? =16.68; df=9; sig=0.054

With respect to actual location choice, most plamassferred to their current site
from other sites (66 of the 117 plants), partidylar Qiryat Arie (Table 5). Most also
(71% on average) transferred from sites nearest pinesent locations. In addition,
mangers indicated that during the location-choioec@ss, most plants considered
locating to the surroundingsearest the site eventually chosen (in the same
metropolitan ring or to the nearest ring). Thesaltesmply a tendency to remain in a
familiar milieu or in a milieu that provides similaonditions. It shows that a
relatively narrow ribbon of mobility exists in tmeetropolitan region, a situation that

amplifies regional competition within the metropafi region.

Table 5: Plant Location Preference, by Employment @ne

Variable Ramat Hahayal| Qiryat Arig¢  Qiryat Etgaritn  Afeq Park Total
(N=30) (N=29) (N=27) (N=31) (N=117

% of plants initially

not established at site 330 66.0 336 >1.6 364

Initial location in the 62.5 84.2 53.3 81.2 71.2

nearby milied

% of plants serving

customers at same 20.0 20.7 7.4 25.8 18.8

location

! Percentage calculated from the overall numbetanftp that were not established at the site.

Source: Plants Field Survey, 2007

High-tech industry is mainly involved in R&D actiyi carried out by plants. The
existence of R&D, its location, and extent can catk the demand for skilled labor
and require a great amount of investment. Mosthef ligh-tech plants in all four
employment zones carry out R&D activity to someeektat the same site where they
are located, and usually inside the plant as agddats ongoing activities; otherwise,

at a separate division located elsewhere in theapetitan region.
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Most of the high-tech plants that engage in R&DBhi& four employment zones (75%)
invest 30%-60% of their expenditures in R&D. Howevstatistically significant

differences were found among the four employmemtego(Table 6). The lowest
R&D percentage was found at Qiryat Arie and AfeqkP&lore than 50% of the
plants in these two employment zones invested up0f6, compared to 39% of all
sampled plants, and about 5% of them invested 6086 compared to the 20%
average of all plants. On the other hand, more tranthird of the plants in Ramat
Hahayal-Atidim and Qiryat Etgarim invest more thadf4 of their expenditure in
R&D.

Table 6: Percentage of Plant Investments in R&D of otal Expenditures

% expenditures in Ramat Qiryat Arie Qiryat Afeq Park Total
R&D investment Hahayal Etgarim

Up to 30% 30.8 57.9 16.7 50.0 39.1
30%-60% 34.6 36.8 44.4 45.8 40.2
Over 60% 34.6 5.3 38.9 4.2 20.7
Total 100.0 100.0 100.0 100.0 100.0

N 26 19 19 24 87
Source: Plants Field Survey, 2007 x2=16.4 df =6; sig. =0.012

6. Intra-Metropolitan Local Milieus

In defining metropolitan local milieus, we referttee nearby surroundings of each of
the employment zones under examination. This ingluthe city to which the
employment zone belongs and its hinterland. Sewedates (variables) were ascribed
to each of the seven capital assets defined thrdlighRegional Competitiveness
Model developed by Kitson et al. 2004 (see methmglpkection). The level of spatial
capital in each of the metropolitan local milieuasimeasured with these variables.

Benchmark analysis was employed to indicate théopaance of each of the capital
assets defined in the local milieus. The variablesswanked on an ordinal scale of 1-
10 (1 = lowest score; 10 = highest score), and\emage score was computed for
every metropolitan local milieu. The benchmark asiglyndicates the capital assets
that create advantages for the metropolitan locaieun that encompasses each
employment zone selected. The level of capital assethe four metropolitan local

milieus will now be presented.
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Spatial Capitals

Productive Capital

Productive capital offers a supportive infrastruetéor the high-tech industry. The

existence and level of this capital asset were oredsby the extent of the floor area
devoted to supportive activities (industries, basses, commerce, and banking) in
the city area adjacent to the employment zone, alieed by the number of high-tech

firms in each of the zones examined. In addititve percentage of employees in
supporting businesses in the metropolitan miliescdbed was measured. A high

value indicates a potentially large supply of supipg services in the region (Table

7).

Table 7: Productive Capital Variables, by Metropoltan Local Milieu

Variable Metropolitan Milieus Ascribed to Employment Zones
Ramat Qiryat Qiryat Afeq
Hahayal Arie Etgarim Park

Industry and workshops floor area

(square meter) per high-tech plant 8,254 9,134 2,416 3,001

Busm_esses floor area (square meter 26,627 3.878 2,072 4,689

per high-tech plant

Percentage of employees in business 257 181 16.2 107

services ) ' ' '

Banking floor area (square meter) per

high-tech plant 2,442 131 64 42

Commerce floor area (square meter)

per high-tech plant 13,709 6,664 652 311

Benchmark analysis average score 9.8 4.8 2.1 1.9

! These include accounting offices, lawyer's officbssiness advisory, real estate, banking, and
financial advisory.

Source: Israel Central Bureau of Statistic, locaharities; data sets, 2005, CBS local authoritie)-
site.

The results obtained from the benchmark analysiscatel that Ramat Hahayal-
Atidim gains the most potential from its nearby il The advantage (found in all
measures tested) of this zone is especially mdades supporting businesses and
services, particularly in the financial sector. y@ir Arie also benefits from its nearby
milieu in most of the variables in comparison WQiryat Etgarim and Afeq Park, and
hence its productive capital is greater than thé&isyat Etgarim and Afeq Park are

relatively similar in their productive capital.
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Human Capital

Human capital represents the value that is embadibdjh levels of education and in
the occupational skills of individuals and groupsiman capital is essential to rapid
economic growth and contributes to the ability ofnk to develop innovative
products and continue being competitive in thermaBonal market. The extent and
level of human capital in a region can be evalusitedugh measurments indicating a
population's socio-economic level, educational llexaad occupational skills of
workers living in the metropolitan milieu near tleenployment zone (Table 8).

Human capital also has an influence on a regiomege.

Table 8: Human Capital Variables, by Metropolitan Local Milieu

Variable Metropolitan Milieus Ascribed to Employment Zones
Ramat Qiryat Qiryat Afeq
Hahayal Arie Etgarim Park

Somo—economlc. (anklng (weighted 73 6.4 2.0 71

average of localitied)

Percentage of students of the group

aged 20-29 living in the region 21 18 23 18

Percentage employed in knowledge

based occupations 10 13 1 14

Percen_tage of academicians living in 23 2 27 26

the region

Benchmark analysis average score 8.6 8.3 9.5 9.1

Source: Israeli Central Bureau of Statistic's detias

! This measure is based on the Israel Central Busé&tatistic's socio-economic ranking
2 percentage of the population that lives in the nmatropolitan milieu and holds a bachelor’s or

higher academic degree.
The data analysis shows that the metropolitan logk¢u that is most prominent of
the four in regard to the level of human capitahist of Qiryat Etgarim. However, the
local milieu of Ramat Hahayal-Atidim has the larfgesservoir of skilled and
gualified knowledge-based occupations. The weaké&unn these matters is Qiryat
Arie, since the socio-economic status of the PeTakya population is lower than the

others.

Social Capitals

Social capital results from relationships and mutuest among people in the society.
It is based on the quality of social relationshipspple’s manner of behavior, and the
region’s social construction (World Bank, 1998; L#001; Jaeger and Holm, 2007).
The variables (Table 9) present two categories obtoetworks, based on Putham's

work (Putnam, 2000): Supportive social networks haracterized by strong
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preliminary relationships (family, neighbors, andeds) and the willingness to
receive help and assistance from others, thus giraythe individual with a physical
and spiritual security network; Bridging social wetks - characterized by weaker
relationships between people of different backgdsubut with similar economic
status and political orientation. These networksvioi® access to diverse resources

and contribute to decision-making that helps isisrsituations.

Table 9: Social Capital Variables, by MetropolitanLocal Milieu

Category Variable Metropolitan Milieus Ascribed to Employment Zong
Ramat Qiryat Arie Qiryat Afeq Park
Hahayal Etgarim
5 : . -
Supportive | 70 of inhabitants who report having , 4 84.6 90.5 92.5
. supportive social networks
social % of inhabitants who feel lonely —
networks ) : o , 30.5 29.5 27.4 26.4
once in a while’ to ‘often
. % of residents who looked for work
Bno!glng through relatives and friends 40.7 333 38.2 356
social % of residents who volunteered in
networks 0 > 14.9 11.7 18.4 232
the community in the past year
Benchmark analysis average score 9.0 8.0 9.0 9.4

Source: Israel Central Bureau of Statistics, Sdgiakvey 2006.

The findings indicate relatively small differencasthe level of social capital among
the four metropolitan local milieus. Afeq Park’suundings lead in this variable as a
result of the presence of supportive and bridgiegworks in this region, which

consists of small towns and a large rural area githll community settlements.

I nstitutional Capitals

Public and educational institutions are among tlasid services provided by
authorities, and therefore they indicate the instihal capital of a region and the
level of services provided to the inhabitants.ddition, a balanced budget indicates a
local authority’s high level of management, wheredmnce on governmental budget
support indicates low management ability and depeoel on exterior budgets.

Over all, the level of educational services wasilamin all regions (Table 10). This
finding is probably linked to the municipality’sgal obligation to provide educational
services according to identical standards. In e@sttrsignificant differences were
found in the public services, possibly due to taet fthat some of the services are
provided on an informal basis. In matters of budgebalance, the municipality of
Petach Tikva (which includes Qiryat Arie's metrofasii milieu) is the only one of

those under examination that is in deficit, wherdascity of Tel Aviv has the most
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positive balance, followed by Raanana and Rosh idadg matters of income
received from governmental allocations, the cibé®etach Tikva and Rosh Haayin
in particular, are much more dependent than Tel AvilRaanana-Kfar Saba. These
findings indicate that the metropolitan milieus résed to Ramat Hahayal-Atidim
have a high level of institutional capital, aboe ther local milieus, in particular
Afeq Park and Qiryat Arie.

Table 10: Institutional Capital Variables, by Metropolitan Local Milieu

Variable Metropolitan Milieus Ascribed to Employment Zones
Ramat Qiryat Qiryat Afeq
Hahayal Arie Etgarim Park

Education floor area (square meter)

per 1,000 inhabitants 4,592 4,789 4975 4,884

Public services floor area (square

meter) per 1,000 inhabitants 3,854 4,203 1,980 2,713

% governmental participation in a 12 20 17 31

local authority's regular budget

Budget balance in US$ per 1,000 7.700 220,200 4,800 1,140

inhabitants

Benchmark analysis average score 9.8 6.7 7.2 59

Source: Israel Central Bureau of Statistics, l@ahority data sets 2005, and localities' budgabnts,
2005.

Cultural Capital

The cultural environment is crucifr the individual and the society, no less than fo
the natural environment. In the current era, stagiption is not based upon human
capital or material capital alone, but upon cultwapital as well. Cultural capital,
which is the product of different life styles, isflected in the character of different
environments: the family, the neighborhood, the rtpwand the country. Culture
capital measurements allow an assessment of théygohthe components of the

culture infrastructure that are available in thgioa.

The findings indicate that the metropolitan locali@ois of Qiryat Etgarim and Ramat
Hahayal-Atidim are richer in culture capital in cpanison to the two other zones
(Table 11). The two local milieus are ranked highesthost measurements. Ramat
Hahayal-Atidim metropolitan milieu, especially tbigy of Tel-Aviv, predominates in

the number of cultural infrastructures and insiios.
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Table 11: Culture Capital Variables, by Metropolitan Local Milieu

Variable Metropolitan Milieus Ascribed to Employment Zones
Ramat Qiryat Qiryat Afeq
Hahayal Arie Etgarim Park

_Cult_urg, leisure, recreation, and sport 2,301 795 2378 733

institutions — floor area (square meter) per

1,000 inhabitants

Local authority's expenditure on culture —

USS$ per 1,000 inhabitants (2005) 27 154 2 118

Monthly average wage of hired workers

during 2005 (USS$) 1,365 2,295 1,460 1,750

_Open_publlc space — square meter per 1,000 15,189 2,759 5,702 5.128

inhabitants

High frequency activiti€s- institutions per

1,000 inhabitants 0.24 0.23 0.62 0.27

Low frequency activiti€s— institutions per

1,000 inhabitants 0.1 0.06 0.08 0.08

Household monthly consumption expenditire

money on culture, sports, and leisure, by net 62 71 62 71

income per standard person (US$)

% of residents participating in leisure

activities in the past 12 months (2005 data 30 27 40 24

Benchmark analysis average score 8.3 53 9.0 53

Sources: Israel Central Bureau of Statistics, $scievey 2005, authorities’ data sets 2005, CB&lloc

authorities web sites.

! Community centers, movie theaters, sport faciljtand libraries.

2, Low frequency institutions include galleries, raums, and theatres.

Infrastructure Capital

Infrastructure capital is expressed by the existawfcpublic infrastructures meant to

support the inhabitants, workers, and economicviies of a region. This type of

capital reflects the physical environment and etgel of development, as well as the

dwelling opportunities that a metropolitan miliewwpides (Table 12).

Table 12: Infrastructure Capital Variables, by Metropolitan Local Milieu

Variable Metropolitan Milieus Ascribed to Employment Zones
Ramat Qiryat Qiryat Afeq
Hahayal Arie Etgarim Park

Construction completed, 2004-2006 53 43 34 32

(thousand square meters per 1,000 residents) ) ) ) )

Construction, widening, and repair of roads,

2004-2006 (meter per 1,000 residents) 20 38 16 215

D_|stance of employment zone from main 32 0.5 | |

highway (km)

Dlst_ance of employment zone from rail ) 6 55 3

station (km)

Dwelling opportunities (variety of settlement | ) 3 3

types)

Benchmark analysis average score 58 58 50 7.4

Source: Israel Central Bureau of Statistic, locdharities’ data sets 2005, CBS local authoritied wites.
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Tel-Aviv, which serves as the local milieu of Rarkthayal-Atidim, leads in the
construction index as a result of high demand fathlvesidential and, in particular,
business areas in the core city. In contrastpthieu in which the largest extent of
infrastructure development has taken place is Rtzdyin (Afeq Park).

The proximity to developed transportation infrastawes, such as main highways and
railway stations, indicates a high level of acdatigy and the direct connection of a

zone to the rest of the metropolis and to the aguag a whole. In this respect, Ramat
Hahayal-Atidim enjoys high proximity to a rail gtat while Qiryat Arie benefits

from main highways.

Although the four employment zones are located mbanized areas, their
surroundings differ in the variety of living form$wo of the zones, Ramat Hahayal-
Atidim and Qiryat Arie, are each located in a bity,cmarked by high density and a
relatively narrow variety of dwelling styles. Qity&tgarim and Afeq Park are
situated in a region that is more varied in matt#rsiwelling opportunities and is

surrounded by rural settlements.

Knowledge and Creativity Capitals

Knowledge and creativity capitals are associatetth wiregion’s innovativeness and
entrepreneurship potential and with its abilitydraw and create new and innovative
firms. Entrepreneurship ability necessitates theterce of investors, along with an
environment that encourages entrepreneurship lpyl\aog appropriate conditions for
such activity. The variables in Table 13 are basedaoromputation of location

guotients in regard to innovation activities in tfaious local milieus.

Table 13: Enterprenership and Creative Capital Varables, by Metropolitan Local

Milieu
Variable Metropolitan Milieus Ascribed to Employment Zoneg
Ramat Qiryat Qiryat Afeq
Hahayal Arie Etgarim Park
Spmah;atlon in employment in start-ups in 122 1.53 257 1.53
the region
Spmah;atlon in investments in start-ups in 114 1.60 317 1.60
the regioA
Benchmark analysis average score 4.2 55 10.0 5.5

Source: Schwartz and Bar-El (2007).

! Location quotient of employees in start-ups in thgion in relation to employment in high-tech
activities in the same region.

2 Location quotient of investments in start-ups hie tegion in relation to employment in high-tech
activities in the same region.
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All four regions specialize in start-up firms areteive a high share of the investment
of venture capital, since all their location quotgeare above 1.0. However, in regard
to the level of specialization, the local milieuavh Qiryat Etgarim is located shows a
high specialization grade that differs greatly fridme three other local milieus. These
results indicate that the local milieu located wmésthe core area, especially the
milieu in the northern section of the middle rinfgtkee Tel Aviv metropolitan region,
benefits from a larger concentration of knowledgd areativity capital; this makes
the milieu more attractive to start-up firms andiémture capital investment.

Comparative Analysis

The benchmark analysis indicates, through the leValifferent capital assets, the
high-tech attraction ability of the four metropalitlocal milieus examined. Figures 1-
3 below present the differences among the fourl logkeus encompassing each of
the employment zones selected. In the Figuredptta milieus of Qiryat Arie, Qiryat
Etgarim, and Afeq Park are compared to Ramat Hah&ydiim's local milieu. This
last milieu which received the highest average escfar all the capital assets
examined, served as the benchmark.

It is clear from Figures 1-3 that although a conygmar of the capitals of the Ramat
Hahayal-Atidim and the Qiryat Etgarim local milieshows an almost balanced
picture, the gaps revealed in a comparison to Qilyee and Afeq Park exhibit a
clear advantage to Ramat Hahayal-Atidim. The fogjiars divide into two major
groups that are distinct from each other insofathag spatial capital level. The first
group, comprising the local milieus of Ramat Haladtaim and Qiryat Etgarim,
offers the most supportive milieu for most of thesets examined. The gap between
these regions and the local milieus of the QiryaeAand Afeq Park employment
zones is significant. This finding is interestin@irging as it does to the fact that the
proximity to the center of the metropolitan regidnes not necessarily assure a
supportive milieu. Even places within the middlegriaf the metropolitan region
succeed in receiving a high level of spatial capitat could assist employment zones

and attract high-tech firms.
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Figure 1: Benchmark Analysis — Spatial Capital Proile:
Qiryat Arie vs. Ramat Hahayal-Atidim local milieus
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Figure 2: Benchmark Analysis — Spatial Capital Proile:
Qiryat Etgarim vs. Ramat Hahayal-Atidim local milieus
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Figure 3: Benchmark Analysis — Spatial Capital Proile:
Afeq Park vs. Ramat Hahayal-Atidim local milieus
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7. Location-Choice Model

The influence of the different variables on locatichoice was examined by
employing the Logit model, a disaggregate modelistrete choice, on the empirical
data. Because of constraints deriving from the $amsige (117 firms), a Binary Logit
model was employed, which allowed an examinatiothefprobability of choosing a
specific location from two alternatives. We assezdbthe four employment zones
into two groups according to the similarity in @ifént features between pairs of zones
as obtained from the analyses. The first group,istng of Ramat Hahayal-Atidim in
the city of Tel Aviv and Qiryat Etgarim in the city ®aanana, is labeled 1 in the
model; the alternative group, Qiryat Arie in Petaldkva and Afeq Park in Rosh
Haayin, is labeled 0. The two groups reflect emplegtrzones whose characteristics
differed, at least insofar as the features of tfiems and their metropolitan local

milieus.

The basic model included variables that belong ¢ofitist two groups of explanatory
variables. Because of multi-collinearity betweea $ize of the employment zone and,
variables that described the metropolitan localeujlthe latter were not included in

the basic model but were added later. Table 14 ptesiee results of the basic model.

Table 14: Basic Logit Model Results for Location-Chice Model Analysis

Variables Estimated Standard Significant
Parameter Error
B

% investment in R&D (of total
Plant's expenditures) 0.018 0.009 0.051
Structural % academic-educated employees  0.021 0.009 0.025
Attributes Plant size (850 employees; 1>50

employees) -1.962 0.766 0.010
Production Annual municipal tax 0.069 0.039 0.078
Milieu's "Sjte size (total employees)
Characteristicg 0.243 0.061 0.000
Constant -3.496 1.144 0.002

N=117; -2 Log likelihood = 111.78; Nagelkerke Ruate = 0.466.

In regard to the plants’ attributes, high perceesagf R&D investment and high
percentages of personnel with academic educatioe feeind to have a statistically
significant positive influence on the probability @hoosing a location in the Ramat

Hahayal-Atidim and Qiryat Etgarim employment zones.
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The third variable in this group, a dummy variabéderring to firm size, has a
negative influence (at a high significance levebB%) on the probability of choosing
a location in Ramat-Hahayal-Atidim and Qiryat EtgariThese two employment
zones seem to be more attractive to small firmsreds large firms tend to choose

industrial zones in Petach Tikva and Rosh Haayin.

In regard to explanatory variables of the employnzemes’ characteristics, the rise in
local taxes increased the probability that highitiiens would choose to locate in the
Ramat Hahayal-Atidim and Qiryat Etgarim employmemnes in spite of the
municipality's higher tax burden (this finding wile discussed below). Furthermore,
a zone's total number of employees has a positiflaence on the probability of

location choice, indicating the positive effectagiglomeration economies.

Table 15 presents three complementary models. setimodels, variables of the third
group (the metropolitan local milieu) were insertetdb the basic model (by omitting
the employment zone's size variable). The multiloedlrity of the different capital
assets did not allow their inclusion together ie omodel, and therefore each variable
was tested separately. In the models, the variabiais represent the metropolitan
local milieus are the average scores of the eatheofocal milieus according to the

benchmark analysis (see section 6).

The models obtained did not improve the overall llefeexplanation of the basic
model (Table 14). Moreover, some explanatory vaesbhcluded originally in the
basic model actually diminished the level of stat#éd significance. Still, the
importance of using these models lies in the ptessibplications of their results for
metropolitan development policy. A proper policynaaeate helpful and encouraging
conditions for attracting high-tech firms.

Three capital assets (human capital, social caital,creative capital) were found to
have a statistically significant positive influenoa the probability of choosing the
Ramat Hahayal-Atidim and Qiryat Etgarim employmemes. A high level of these
spatial capitals constitutes an attraction factorHigh-tech firms. Integrating these
capitals into the basic model has proven their rdoution to attracting small firms
that intensively engage in R&D activity. These calgitsupply a pool of high-level
human capital, a supporting milieu through sociagtworks, a high level of
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technological innovativeness, and a milieu thatraats venture capital. These
characteristics amplify the probability of choositige Tel Aviv and Raanana

employment zones, which are more abundant in spaties capitals.

Table 15:Results of Three Logit Models for Location-Choice Mdel Analysis

(S.E. in parentheses)

Variables Model 1 Model 2 Model 3
% investment in R&D (of 0.019 0.017 0.021
total expenditures) (0.009)** (0.008)** (0.009)**
Plant's Structural | % academic employees in 0.023 0.023 0.024
Attributes plant (0.009)* (0.009)* (0.009)*
Plant size (0<50 employees|  -1.133 -1.308 -1.194
1>50 employees) (0.640)*** (0.669)** (0.696)***
Production Milieu's Annual municipal tax 0.066 0.061 0.077
Characteristics (0.042) (0.037)*** (0.050)
. 1.721 - -
Human capital level
. (0.533)*
Metropolitan Local . 0.906 .
Milieu Social capital level © 435)**
Characteristics Creative/technological - - 0.424
capital level (0.124)*
Constant -16.442 -8.894 -3.818
(4.991)* (4.021)** (1.287)*
N= 117

*  Significant at p<0.01 level.
**  Significant at p<0.05 level.
*** Sjgnificant at p<0.10 level.

Model 1: -2 Log likelihood = 123.32; Nagelkerke R squar@.376

Model 2: -2 Log likelihood = 130.49; NagelkerkesBuare = 0.316

Model 3: -2 Log likelihood = 120.55; NagelkerkesRuare = 0.399
Of the three capital assets, human capital makeshtghest contribution to the
location-choice probability. This is recognized tngb the human capital's B
coefficient, which is four times that of the creaticoefficient and twice the social

coefficient.

8. Discussion and Conclusions

The findings of this study show that in intra-metbian competition, different zones
that seemingly enjoy the same opportunities dedmedhigh-tech firms do, in fact,

display local differences. Such differences areceased to a large extent with the
nearby milieu’s spatial capital assets. They helpcteate an innovative milieu,

thereby increasing a zone’s attractiveness to tegh-firms. In contrast, only few
significant differences were found among the stiadtfeatures of high-tech plants

located in the Tel Aviv metropolis. Small plantsttiavest high proportions of their
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revenue in R&D tend to locate in more central zooes a supportive milieu that

supplies a high standard of services. In comparitange plants, usually found in
more advanced stages of their life cycle and mavelved in production activities,

will compromise the level of service they receiadavor of considerations regarding
direct costs. Their more organized business systaingaeater economic flexibility

allow them to provide their own needs. Thus, oudifigs suggest that differences
between zones are associated, not with their distinom the metropolis’s core, but
with advantages found in the local and metropolitaireus.

The results point at a milieu’s attractiveness asgoef greatest importance to small
firms that rely on a skilled labor force and on Ré&dgtivities. This finding is
important, since small firms are usually less di&thed and more sensitive to costs.
Nevertheless, we found that the relatively hight€ossulting from local taxes do not
necessarily harm the attractiveness of employmenez Small plants tending to
engage in R&D prefer, in fact, to locate in morg@exsive regions in the Tel Aviv
metropolis; this means in Ramat Hahayal-Atidim an@iryat Etgarim. It seems that
their metropolitan milieus supply supportive infrasture, including a high-level
human capital pool, supporting networks, and teldgical innovativeness as
manifested in a high concentration of start-up $irand intensive venture-capital
investments in the region. The explanation for teisult seems to derive from the
plants’ relatively small size: for one thing, thesquire less space; for another, even
though in many cases they are at the early stafieeoflife cycle, they are willing to
pay more (in taxes) in order to benefit from thealiion advantages that the particular

metropolitan local milieu provides.

The current study found that the Tel Aviv and Raanaedropolitan local milieus
supplied a higher level of spatial capital than thdir competitive milieus — Petach
Tikva and Rosh Haayin. Therefore, the attractiverndshe former to small R&D-
oriented firms, which employ high percentages @id@enic personnel, is higher. The
importance of spatial capitals in these areasitigbeir contribution to an innovative
milieu supporting high-tech firms and creating #ugled value that attracts such firms
in spite of relatively high municipal tax costs. @fi the assets ascribed to the
metropolitan local milieu, human capital was foutad be the most significant,
although social capital has a relatively stronduierice, too.
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Our findings are compatible with the basic ideaibelthe Kitson et al. (2004) model,
which claimed that a region’s competitive advansagee composed of a combination
of economic, social, cultural, and infrastructufattors. By providing an efficient
productive basis and a supportive milieu, this ciormiion of factors creates
externalities conducive to attracting high-tech pamies and their workers.
Accordingly, a zone wishing to attract firms, pautarly R&D-oriented ones, requires

these types of externalities in order to competé an advantage over other zones.

As has been mentioned in other studies (McCann Sirefer, 2004; Porter, 1998;
Audretsch and Feldman, 1996; Davelaar, 1991),ititenigs of the present study also
point to the fact that the agglomeration econornsed great significance to high-tech

firms, especially small firms that engage intenlsivie R&D.

We examined the hypothesis reported in other ssu@buka and Waddel, 1991; Wu,
1999) that high-tech firms find employment zonegmeeht to the metropolitan center
to be attractive. The proximity to the metropolitanre allows access to the
metropolitan CBD, where many managements, finanamstitutions, business

services, and skilled labor concentrate. This cotnagan of spatial capital causes the
nearby zones, as well, to be attractive despite tbkatively high land costs. Contrary
to our hypothesis, we found no particular prefeeerior locating near to the

metropolitan CBD.

An employment zone located in a metropolitan fritiggt provides business services,
a qualified labor force, and a good image compessé&ir the distance from the
metropolitan core. The spread of metropolitan s@eres containing a variety of
services is a frequent phenomenon of the polyeemstiiucture characterizing the
present metropolis. Two of the four employment zomeour investigation that were
found to be more attractive have different locagiom the metropolitan region. One
(Ramat Hahayal-Atidim) is near the metropolitanecdout the other (Qiryat Etgarim)
is relatively far from the metropolitan CBD. Thusz@ne’'s extent of attractiveness is
determined by the nearby milieu’s quality, and netessarily by its location relative

to the metropolitan center.

Local development and investments to develop supeohuman and social capital

may increase a zone’s competitive ability to atttaigh-tech firms. Human capital
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includes not only qualitative personnel but alstar@e pool of potential high-tech
labor. The existence of this labor pool will enhamigh-tech firms' confidence in
their location and reduce the risk of their investta A milieu encouraging
innovation will create an appropriate atmosphere draw capital investments that
will strengthen a region’s image in the eyes of iigh-tech industry. Therefore, the
practical conclusion for decision-makers is thaalcauthorities should emphasize the
enhancement and growth of human capital throughcathn, the creation of
appropriate infrastructures, and the provisionaxfiad support networks--assets that

can raise a region's attractiveness to high-teatsfi
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