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ABSTRACT

This thesis attempts to unveil the underlying determinants of the geography of office location
bv examining the intrametropolitan location decisions of new office establishments in major industrial
categones. Its empirical focus is the locations of new office establishments in metropolitan Toronto for
the year 1995.

The specific objectives of the thesis are (i) to identify own-industry and inter-industry office
clusters and, (i1) to identify the most significant factors responsible for major office industries locating
in Toronto. Thus, the methodology is in two parts. The first part of the study addresses the first
objective by utilizing powerful spatial statistical techniques. Spatial statistics are introduced as a new
methodology for office and business location research. Kernel estimation and univariate K function
techniques are conducted on twenty distinct office activity point patterns (i.e., event patterns) to identify
the existence and geographic locations of intra-industry office clusters. Specifically, the K function is
used to detect whether locational patterns are clustered, or alternatively, dispersed. Bivariate K functions
are conducted to determine if inter-industry office activities are interacting.

The second part of the thesis attempts to further office location research by developing and
testing an office location model to identify potential factors that might influence office location in
Toronto. The analysis is similar to that of Thlanfeldt and Raper (1990) and Shukla and Waddell (1991).
It utilizes a multinomial logit model to estimate the effects of a set of explanatory variables defined as
determinants of spatial choice. Real estate zones are used to characterize the set of alternatives available
to profit maximizing firms. Unlike previous studies, this research uses disaggregated firm level data for
twenty-two different office activity types. Logit models are estimated individually for each activity type.

Results indicate that the event patterns formed by all office industries in metropolitan Toronto
are clustered in distinct office nodes and centres located throughout the city. Furthermore, significant
interactions exist among certain pairs of office activities indicating the presence of possible
agglomeration economies. Logit results confirm the existence of agglomeration economies among
similar office activity functions. The results also display marginal evidence of polycentric locational
tendencies in most activities. The results confirm the findings of previous studies which indicate that
locational patterns of office activities in Canadian cities are unlike those in American cities.
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CHAPTER ONE

INTRODUCTION

1.1 Introduction

The beginning of the twentieth century found corporate head offices and the business
services they relied on located in tight clusters around metropolitan central business districts
(CBD’s). The CBD at the focus of metropolitan transportation networks, was an ideal
location for executives because it allowed them to be near potential meeting partners and
exchange information and ideas. Since the executives also relied on office staffs, it was
essential to be in a location where employees from a broad labour pool could be assembled.
The CBD also provided a choice of shopping, entertainment and other amenities for office
staff and management. Thus in the early twentieth century, office firms multiplied in the
CBD’s of major cities. As a result this created competition for office space and pushed rents
up causing some firms to relocate their routine clerical functions to lower rent areas elsewhere
(Evans, 1985). At the same time, consumer service offices followed the suburbanization of
housing, manufacturing and retailing that began taking place in the 1920's (Matthew, 1993).
However business service offices did not begin to decentralize until the 1960's and 1970's

(Daniels and Holly, 1983).
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By the mid 1960's a massive suburbanization of population and employment occurred.
One of the major factors that contributed to the suburbanization process was the influence of
the suburban freeway system. The freeway altered the accessibility in the metropolitan area,
providing excellent access to both intrametropolitan markets and the metropolitan
transportation network. Major intersections along circumferential highways,
intrametropolitan highway corridors, or airport areas became popular locations for regional
malls and office complexes (Erickson, 1983). Initially these suburban office complexes were
composed of small office buildings and other activities centred around shopping malls or
office parks. The arrival of high-order retailing and a wide range of specialized office jobs
made suburban office nodes more attractive and largely independent of the central city. These
locations not only provided superior access, but also visibility, advertising potential, image
and prestige (Erickson, 1980:1983:1985, Conzen, 1983). As a result, demand for suburban
offices increased as the locations displayed significant agglomeration economies similar to
those of the CBD. Consequently these centres began functioning increasingly as metropolitan
level downtowns (Garreau, 1991).

Aiding in the rapid development of suburban office clusters were government policies
aimed at decentralizing economic activities from central areas to less developed suburban
regions. In the 1970's some Canadian metropolitan areas (e.g., Toronto and Vancouver)
introduced policies aimed at office decentralization (Gad, 1979). In metropolitan Toronto
the central area was the dominant office area while other major office areas were located
adjacent to subway stations and along highway corridors (Matthew, 1992:1993). There were

major problems with this pattern of development. It greatly increased demands for
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transportation services. While the central area and a few other locations of high or medium
density could be serviced by rapid transit, it was much more difficult and expensive to provide
transit services to suburban employment areas given the centrally o;‘iented rapid transit system
(Metro Planning, 1989). While expressway construction proposals in the 1960's had come
to a halt, auto-oriented suburban development continued. It also meant that most people did
not live near where they worked with resulting long communing times (Metro Planning,
1989). In addition, the major cultural, entertainment and institutional facilities located in the
central area were distant from suburban areas undergoing growth in population. As a result,
three major alternatives to change the pattern of development were considered. The
Metropolitan Official Plan adopted in 1980 chose a multi-centred structure as a means of
modifying the land use\transportation relationship. The plan involved the creation of higher
density mixed use centres along a rapid transit system with amenities to attract offices to these
areas rather than to industrial areas (Metro Planning, 1989). The plan also adopted policies
to contain existing suburban auto-oriented office concentrations within newly created office
parks with restrictions on the range of support services and mix of uses within them. The
plan aimed at maintaining a strong central area while at the same time focussing much of the
suburban growth in a limited number of concentrations. Locating centres along the rapid
transit system was intended to encourage two-way use of the subway, encourage greater use
of transit, and reduce commuting distance and travel time (Metro Planning, 1989). The multi-
centred concept utilized major transit facilities for travel across Metro. It provided job

opportunities at more locations closer to where people lived. Centres enabled people to live
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close to their work by tying together new jobs and housing (Metro Planning, 1989). They
also provided a greater range of urban amenities and services to suburban residents.

Since the end of the 1980's certain studies (Hartshorn and Muller, 1989; Garreau,
1991; Stanback, 1991) have considered the existence of a multi-centred phenomenon and
state that it is in the process of modifying the urban structure of major North American
metropolitan areas.

Hartshomn and Muller (1989) found that large multi-functional clusters of high-
order activities or ‘suburban downtowns” began serving as corporate headquarter locattons
and attractors for high-order support services thus accelerating the transformation of
suburbia into a fully developed ‘outer city’. Stanback (1991) observed that certain
suburban zones are concentrating in a limited number of ‘magnet areas’ which
demonstrate a sufficient power to attract types of activities normally found in the CBD.
Garreau (1991) referred to these specialized clusters as ‘edge cities’ and argued that they
are 1n direct competition with the CBD for high-order service functions. Garreau found
that the types of firms that locate in these areas are the young, fast growing entrepreneurial
start-ups, especially in high technology (Garreau, 1991). These are the firms who are
attracted to places that are new, where things are more flexible. In fact, a majority of chief
executive officers of big corporations interviewed by Garreau seemed to agree that moving
out to ‘edge city’ environs was primarily for the advantage of being near a highway
interchange which allowed people to get there from home, and from there to the rest of

the world.
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The newly emerging multi-centre phenomenon suggests a departure from the
theoretical model of the monocentric city developed by Burgess (1925). The model
locates all services and office activities in the CBD and then aﬁanges other land uses in
concentric bands focussed on the downtown core. The model was extended by Alonso
(1964) to explain the monocentric city in terms of access, amenity and public policy
factors discussed by Foley (1956). The extended model also locates the services and
office firms in the CBD because these activities are dependent on accessibility to both
clients and support services. The phenomenon observed by Garreau, Stanback and
Hartshorn and Muller largely supports the multi-nuclei (polycentric) model developed by
Harris and Ullman (1945). In this model the city has a number of foci, rather than just one
CBD around which land uses are arranged. These separate clusters are developed to take
advantage of agglomeration economies or the site requirements of activities.
Consequently, separate concentrations of specific activities develop that are large enough
to influence land use decisions in surrounding areas.

As these newly emerging intrametropolitan centres expand, central city and
suburban policy makers will need to plan for future infrastructure and economic
development improvements. The future well being of office centres and parks will depend
on how successful they are in attracting new office developments and in maintaining what
they presently have.

In order to be successful in these regards, planners and city officials must identify
and understand those factors that lead office establishments to locate in the CBD or in a

suburban location. Knowledge of these factors will aid in the development of policies and
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initiatives that will ultimately enhance the accessibility and quality of office centres and
nodes and promote further development in less developed peripheral regions of

metropolitan areas.

1.2 Problem Statement and Research Objectives

Since the end of the 1980's researchers have increasingly turned their attention to
the factors influencing intrametropolitan location of office activities and the impacts of
these location decisions on urban form and development policies. Ihlanfeldt and Raper
(1990) found that variables measuring location differences in wage rates, transportation
costs, distances to customers and suppliers, land prices and demand all had an influence
on the locations selected by new offices in metropolitan Atlanta. Specifically, the authors
found that proximity to support services influenced the locations of new firms. Their
results indicated that small business incubators may be used as a development tool in that
they appear to have some potential for swaying location decisions through providing in-
house financial services, legal advice, consulting and other support services new firms
may need (Thlanfeldt and Raper, 1990). The authors concluded that in order to reduce the
disparity found in most U.S. CBD’s, public efforts should establish new entertainment and
shopping complexes within the CBD as an approach to improving the attractiveness of
downtown office locations.

Shukla and Waddell (1991) confirmed a considerable degree of decentralization
in most office activities in Dallas-Fort Worth including manufacturing, construction,

wholesale and retail trade, personal and business services. These industries preferred
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suburban locations with access to the airport and freeways and valued the presence of
agglomeration economies. The finance, insurance and real estate (F.LR.E.) industry
preferred more central locations that were in proximity to pe;ceived high prestige high
income zones.

Sivitanidou and Sivitanides (1995) concluded that the locations best qualified to
attract research and developement laboratories are those able to provide proximity to
research universities, freeways, quality educational facilities, access to cultural, recreation,
entertainment and retail activities, and areas with environmental quality. However,
Gottlieb (1995) concluded that amenity orientation for firms is better described as
avoidance of disamenities such as violent crime and toxic pollution rather than attraction
to amenities.

McQuaid et. al. (1996) found access to markets a positive influence on location
decisions for cental city firms but was unimportant for small peripheral firms.
Accessibility to staff was significant for larger firms and accessibility to suppliers was
especially important for firms relocating from outside Strathclyde, UK. They concluded
that accessibility 1s important for influencing location decisions, but that different types
of accessibility influence different types of firms in various ways. They stressed that care
needed to be taken in the development of policies related to transport infrastructure by
disaggregating the likely effects caused by different types of firms in order to determine
which types of policies will have the most significant impacts. Coffey et al. (1996) found
that accessibility to the establishment for clients and rental prices emerged as major

locational factors for firms in Montreal.
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Several problems exist with the studies discussed above. With the exception of
TIhlanfeldt and Raper (1990), all other studies were derived under the assumption that
firms were at their long-run profit maximizing locations. For many firms this may not be
true since the existence of moving costs suggests that firms do not respond rapidly to
changes in locational determinants but remain where they are until profit differentials
between old an new locations are sufficiently large enough to compensate for the cost of
relocating (Code, 1983; Hanink, 1997). The inclusion within samples of firms who are
not at their long-run locations causes independent variables that have changed over time
to be measured with error, which may result in biased and inconsistent estimates
(Ihlanfeldt and Raper, 1990). A second problem is that all studies use broad industrial
aggregate data in their analyses. The use of one digit SIC groups as dependent variables
causes low explanatory power of the results (Shukla and Waddell, 1991). Thirdly, all
studies with the exception of Coffey et. al. (1996) focus on office location decisions in
American or European cities. In the context of this research it is important to note the
differences between Canadian and U.S. cities in terms of office location experience.
Canada’s national approach to planning maintains stringent planning controls
which have resulted in compact metropolitan areas. In addition, Canadians have remained
willing to heavily rely on public transportation (Matthew, 1993). This has included
expansion of fixed rail systems not only in Toronto and Montreal but also in Vancouver
and Edmonton. All of these factors have contributed to the continuing vitality of Canadian

metropolitan CBD’s further lessening the need for flight to a peripheral areas. These
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observations are also confirmed by Gad (1975), Code (1983), Huang (1989), Matthew
(1993) and Coffey et. al. (1996).

In U.S. metropolitan areas the poor image and uncertain financial ability of the
central cities have led to new developments in safe greenfield sites in rural municipalities
where planning controls are minimal and tax incentives are used to attract development
(Matthew, 1993). Furthermore the building of circumferential and radial urban highways
has resulted in continuing deterioration of downtown services only further provoking a
city-suburb polarization.

Finally, none of the studies focused on office location decisions in metropolitan
Toronto - the city under investigation in this thesis. In fact to date there have been no
attempts at quantitatively examining the intrametropolitan office location factors and
patterns in Toronto. Qualitative studies of office location in Toronto have been conducted
in the past, however these studies used questionnaires, surveys, diaries, employment
trends and office establishment characteristics to examine locational patterns and linkage
characteristics. Gad (1975) examined offices and their linkage characteristics in Toronto’s
central corridor. He argued that linkage characteristics explained decentralization
tendencies by finding that central area ‘stayers’ had higher meeting frequencies than did
decentralized ‘movers’. He suggested that activities which complement each other should
be encouraged to locate in the same centre to offset the high cost of face-to-face
information transfer (Gad, 1975). Gad concluded that most types of offices need not be
geographically clustered but can survive in a wide range of locations within the central

office district. Matthew (1993) extended this conclusion by stating that except for some
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high-order functions that still resist decentralization (such as banking) , most types of
office activities can survive in a wide range of locations beyond the central office district.
Code (1983) found face-to-face contact was an important oﬁice location factor. He
argued that a substantial increase in the difference between CBD and suburban rents
would be necessary before any establishments begin leaving the CBD. He also claimed
that the quality and range of information in suburban office centres was much lower than
in the core agglomeration and that any move from this core to the suburban centre would
result in ‘contact damage’. However, Matthew (1993) found that offices of all orders and
most types can and do function in suburban centres regardless of information needs. In
her Ph.D. dissertation of suburban offices in Toronto, Huang (1989) concluded that
central city and suburban office nodes both contain a diversified range of jobs. Huang
(1989) and Matthew (1993) found no difference in office employment by occupation or
gender between the suburbs and the downtown areas of Toronto.

The purpose of this research is to contribute to the office location literature by
developing and testing a model to explain the intrametropolitan location of new office
firms. The research is unique for several reasons. First, it examines the locational factors
of new profit maximizing firms which are not faced with relocation costs. Secondly, the
use of disaggregated firm level data will provide a more accurate description of locational
behaviour of certain firms otherwise uncapturable with aggregate data. Thirdly, the study
utilizes powerful spatial statistical methodologies to determine the presence and

significance of office clusters and interactions. Finally, statistical models will analyze the
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significance of the factors that influence office location. This type of analysis is unique
in that it has never been attempted for metropolitan Toronto.

The results of this research will contribute to the Toronté office location literature
by presenting statistical evidence of the presence of office clusters and interactions and
by presenting evidence of the factors found to be the most significant determinants of
office location by industry for metropolitan Toronto. This focus gives rise to the following
specific objectives:

(1) the identification of own-industry and inter-industry office clusters and,

(i1)  the identification of the most significant factors responsible for various office
industries locating in Toronto.

These issues require a two part research plan. The first part of the research will
require that a spatial statistical analysis be conducted to identify intra-industry office
clusters and where these clusters are occurring. This analysis will also attempt to
determine if inter-industry office activities are clustering which in turn may suggest the
existence of possible agglomeration economies. The data for this analysis include twenty
spatial point patterns each representing a specific office industry. The second part of the
research will use a multinomial logit framework to test an office location model. The
purpose of the model 1s to determine the significance of a set of locational factors
specifically defined for this research. The significance of these factors will also determine
the locational patterns of offices in metropolitan Toronto. The data used for this analysis

includes the locations of offices comprising twenty-two disaggregate office industries.
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1.3 Outline of Thesis
This chapter introduced the office location component of urban economic
development; the purpose and objectives of the study have been identified. Chapter Two
will review the findings of recent research that has contributed to the study of
intrametropolitan office location. The chapter extends to a discussion of metropolitan
Toronto as a case study and concludes by stating the hypotheses posed in this research.
Chapter Three outlines the detailed data set used in the analysis. Chapter Four will
introduce the concepts of spatial statistical analysis, will discuss 1n detail the methods used
and will present and interpret the results of the analysis. Chapter Five will introduce the
concepts of the random utility framework which will lead to the development of the
multinomial logit model. The chapter will continue with the development of an office
location model. The final sections will present and interpret the results. The final chapter
will summarise the research findings and will draw out implications of the study for

planning policy analysis and further research.



CHAPTER TWO

FACTORS INFLUENCING OFFICE LOCATION

2.1 Introduction

In the context of the newly emerging intrametropolitan dynamic, discussed in the
introduction, it is important to identify those factors that lead office establishments to locate
in the CBD or in a suburban location. Evidence and knowledge of these locational
determinants is important for several reasons. Evidence on new office location is of interest
to city policy makers because new firms are an important source of employment growth,
consequently the location choices of new firms indicate where further employment growth
is likely to occur. As well, an understanding of new firm location is useful in planning
infrastructure improvements or designing policies to influence where developments take place
throughout metropolitan areas. Finally, the future well being of central cities depends on how
successful they are in attracting new offices.

Many qualitative studies of the locational behaviour of office firms have concentrated
on the factors governing the choice of location (Foley, 1956; George et. al., 1980; Daniels,
1975, 1982; Noest, 1985; Gad, 1991). Common in all studies was the fact that decision

makers, when faced with locating a new establishment or relocating or expanding an existing

13
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one, considered accessibility to clients, suppliers, staff, linkage costs as well as office space
costs, including rent and amenity factors such as quality of life, prestige and proximity to
shopping and entertainment facilities. These factors were mostly Yobtained from surveys and
questionnaires. The following section reviews recent literature that has attempted to
statistically test the significance of these factors. Section 2.3 focuses on metropolitan
Toronto as a case study. In begins with a brief history of office development in Toronto and
continues with a summary of the characteristics of office districts in Toronto. The last section

gives a brief synopsis of the literature and outlines the hypotheses for this research.

2.2 A Literature Review of Office Location Factors
2.2.1 Linkage Cost Variables

In their study of location determinants of new office and new branch office firms in
Atlanta, Thlanfeldt and Raper (1990) constructed three variables to test the theory that prices
of face-to-face meetings depend on transportation rates and distances between offices and the
locations of suppliers. These variables were also constructed to test whether they influence
office location by lowering the commuting costs of employees. The first variable was a
dummy variable indicating whether an expressway ran through a particular census tract. A
second dummy variable was constructed to indicate the presence of a rapid rail station. The
third variable was constructed as a gravity variable to proxy the distance between sites within
the tract and the locations of suppliers and support services. This ‘service’ variable measured
the proximity to employment in financial, legal and business services. These variables

measured the differences across locations in transportation rates. The expected signs on these
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variables was positive. The results showed that transit and freeway access were more
important to branch office firms than to new office firms indicating that branch offices often
must offer compensation in the form of better accessibility to those employees willing to
relocate. The results showed that the ‘service’ variable was significantly important for new
office establishments supporting the hypothesis that these services, acting as business
incubators, exert a stronger locational influence on new independent offices. The authors also
constructed a variable to measure accessibility to the airport. They hypothesized that the
costs of transporting employees by air to meetings held outside the metro area would be
lower at offices located closer to the airport. The results showed that the variable was
significant for new branch offices.

Gottlieb (1995) used a tobit specification to model the impacts of amenities on high
technology firm location in northern New Jersey. He hypothesized that firms evaluate certain
amenities with respect to the likely residential locations of their employees. Similar
hypotheses have been posed by Malecki (1984, 1986, 1992); Sivitanidou and Sivitanides
(1995) and Coffey et. al. (1996). The above literature found high speed transport and
communication important to the high-tech sector. Gottlieb (1995) found that professional
service employers appeared to locate in municipalities with local rush-hour train service and
availability of air operations.

Shukla and Waddell (1991) designed and tested a model to probe the underlying
causes of spatial employment spread by examining the intrametropolitan location decisions
of firms in the Dallas-Fort Worth (DFW) area. The dependent variable was the number of

firms locating in one of 141 zip code zones. Multinomial logit models were specified for
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manufacturing, construction, wholesale and retail trade, F 1. R.E. and other business services.
The authors defined two distance variables. Linear distance to the CBD measured the
centralizing influences and distance to the DFW airport measured ;;roximity to air operations.
A freeway dummy variable was defined to account for the presence of a major highway in any
given zone. The results showed that manufacturing, construction, wholesale and retail trade
services favoured decentralized locations. Access to freeways and the DFW airport were also
significant pull factors for these services. The F.IL.R.E. and other business services group
were found centralized around the Dallas CBD because of their locational affinity with
urbanization economies, high prestige areas, high income zones and own industry linkages.

Vahaly (1976) conducted a linear discriminant analysis to explain the location of
service and office activities at the census tract level for Nashville-Davidson county. Vahaly
defined seven variables intended to measure accessibility and site amenities. Four variables
were used to measure site accessibility. A dummy variable measured the need for access to
the local river system. The second variable was an interstate highway dummy variable that
measured the accessibility of a site to other sites in Davidson county. The third variable was
an airport dummy variable that measured accessibility and proximity to the airport facility.
The final accessibility variable was the number of arterial roads in a census tract. It attempted
to measure accessibility of a site to the CBD. The results of the analysis showed that access
to the river was most important for warehousing and manufacturing offices. FIRE services,
professional services, warehousing, manufacturing, health and government offices required
proximity to the local interstate network because of easy access to the population, and access

to workers homes. Access to the airport was important to insurance, other business,
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engineering and government services. Access to the CBD was important to accounting firms,
health and government services due to its availability of high income residences.

Clapp (1980) developed and tested a model of intrametr;)politan office location for
Los Angeles. In his model all office activities need access to the CBD in order to conduct
business; they must transport their executives to the CBD in order to carry out face-to-face
meetings. The dependent variable in this study was the rental rate. One of his main findings
was that access to the CBD was an important determinant of office rents. The ‘access to
CBD’ variable was twice as important as any other locational determinant. He found that
buildings further away from the CBD commanded less rent, supporting the theory that face-
to-face contact declines with distance from the CBD.

In their study of the determinants of the geography of research and development
activities in Los Angeles, Sivitanidou and Sivitanides (1995) used regression analysis to test
the hypothesis that variations in property rent reflect locational preferences of firms. They
defined two variables that would capture proximity to high access points and high speed
corridors of the urban transportation network. They found that research and development
labs locating close to the airport did not command rent premiums. Therefore, research and
development labs did not value close proximity to airports. In contrast they found that these
labs significantly valued good freeway access.

Wasylenko (1980) and Erikson and Wasylenko (1980) developed a model to test the
hypothesis that property taxes become statistically significant determinants of firms’ locational
choices when communities that zone out industry are excluded from the sample. A logit

model was used to examine the site choice of firms in six industries, namely: construction,
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manufacturing, wholesale trade, retail trade, FIRE and other services that moved from
Milwaukee to its suburbs between 1964 and 1974. The dependent variable was the
probability of a firm choosing to relocate to one of 56 suburban jurisdictions. The authors
defined a distance from the CBD variable to measure rent values and a dummy variable for
interstate highways running through the suburban municipalities. The authors found that
firms preferred less expensive land in areas farther from the CBD and locations that have
access to highways.

Malecki and Bradbury (1992) examined the locational preferences of both research
and development firms and their professional employees. Their study was concerned with the
relative attractiveness of each location as a residential location for professional and technical
workers, and with how well the local characteristics corresponded to the requirements of the
firms that employ them. Unlike the findings of Sivitanidou and Sivitanides, Malecki and
Bradbury found that proximity to an airport was ranked the most important locational factor
to firms located in large urban areas.

Archer and Smith (1993) used regression analysis to explore three traditional
explanations for suburban office clustering, one of which was demand for access. To test this
explanation they hypothesized that the underlying motivation for office clustering is locational
access to important urban facilities. The authors defined four distance variables: distance to
the CBD, distance to major transportation nodes, distance from the most efficient limited
access highway (a measure of congestion) and distance from the most preferred residential
areas that would be probable choices of upper level management. The results indicated that

no single variable had significant power to explain clustering.
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2.2.2 Agglomeration Variables

Agglomeration economies are locational advantages gained by firms when choosing
to locate in large metropolitan cities over smaller towns. Both urBanization and localization
economies are subsets of, and define agglomeration economies. Urbanization economies are
benefits attained by locating in a large metropolitan economy that enjoys higher incomes,
larger populations, efficient public services and infrastructure and improvements in health,
education, consumer, professional and social services. Therefore, a positive relationship
exists between metropolitan size and the growth of a firm (O’Huallachain, 1989). Localization
economies are benefits attained by co-location of competitors. These are advantages gained
by locating in specialized clusters providing specialized labour and technological needs.
Furthermore, these economies reduce production costs by allowing firms to identify rapidly
changing needs and allowing them to experiment with new products and production processes
that require frequent face-to-face contact.

Wasylenko (1980) and Erikson and Wasylenko (1980) defined an agglomeration
variable to test localization economies for six principal industries. The variable was defined
as the ratio of employees in a particular industry in each municipality to all non-central city
employees in that particular industry. The studies found that the agglomeration variable was
positive and statistically significant for manufacturing, construction, wholesale and retail trade
and FIRE service industries.

Clapp (1980) concluded that groups of office activities with specialized needs can

satisfy their contact requirements by clustering together. His results found that firms may
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choose to reduce their rental payments by locating in a suburban location. Other activities
which require more intensive personal contact locate in central locations.

O’Huallachain (1989) conducted a study based on a two pért analysis of employment
and establishment growth in 27 fast growing service industries across metropolitan statistical
areas (MSA’s) in the United States for the time period 1977 to 1984. His purpose was to
explore the forces influencing service sector location and to investigate the recent locational
patterns of fast growing service industries. The author hypothesized that a combination of
agglomerative factors including: market penetration, rapid technology change, business
climate, institutional and infrastructure constraints, efficiency in communications and the
emergence of many specialized service enterprises favoured spatial concentrations of
industries. In the first analysis, O’Huallachain performed a cross tabulation of employment
and establishment change in each industry with several MSA size categories. The results
indicated that services most often grew in larger metropolitan areas. This is also supported
by the findings of Sui and Wheeler (1993) and Pivo (1990) who concluded that primary office
activities are highly concentrated in a small number of metropolitan areas. The author
conducted a second analysis to determine whether urbanization or localization economies
were responsible for the agglomerations found in his first analysis. The analysis measured
urbanization and localization effects by regressing employment and establishment growth on
MSA size and with the level of employment in each industry. The results showed that the
locations of accounting firms, engineering and architectural services, wholesale trade,
insurance, legal services, business services and transportation services are dominated by

industry specific externalities such as attraction to specialized technological clusters so as to
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reduce costs of searching for technological breakthroughs and developments in
telecommunications. This may permit expansion of distribution service networks into cities
of all sizes (O’Huallachain, 1989). The importance of telecomnnmiéations as a factor in office
location is also supported and confirmed by Goddard and Pye (1977), Pye (1979), Kutay
(1986) and Se-il and Yoshikawa (1993). The locations of radio and television
communications, management consultants, personnel services, computer consultants and
health services were dominated by urbanization economies. Employment growth for these
firms was driven by initial size of the firm while establishment growth was driven by MSA
size.

Shukla and Waddell (1991) defined three spatial interaction variables that measured
agglomeration economies: accessibility to employment in construction, manufacturing and
wholesale trade; accessibility to employment in mining, transport, communications, utilities
and FIRE industries; accessibility to employment in retail trade and other services. These
variables recognized possible urbanization and localization economies by accounting for own-
industry and inter-industry spatial linkage opportunities. The results showed that urbanization
and localization economies are significantly important for manufacturing and construction
services. Wholesale firms tended to locate in proximity to manufacturing and other firms but
also displayed strong inter-industry linkages with retail firms. The results for the retail
industry showed the effect of pure urbanization economies to be significant. FIRE services
enjoyed substantial urbanization economies and located near retail and service concentrations.
Finally there were strong spatial linkages between service firm locations and employment in

service and retail industries.
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Coffey et. al. (1996) used a logit model in their study of intrametropolitan location of
high-order services in Montreal. The dependent variable was the zone chosen by the firm.
A set of independent variables were defined that covered a range of structural and behavioural
characteristics of establishments including organizational stages, number and types of
employees, type and location of clients and methods of furnishing services to clients. In
particular, the authors defined a variable that measured the relative frequency with which a
service was delivered to a client - either an individual or a representative of another
establishment - that physically visited the producing establishment. The results showed that
both FIRE and producer service establishments found accessibility to the establishments for
clients significantly important. However, in a survey, when asked if accessibility to clients
was an important locational factor, management officials of both FIRE and producer service
establishments stated that access to clients was a much less important factor for CBD
establishments than for establishments located elsewhere within the Montreal CMA reflecting
the administrative function of CBD establishments.

The main objective of the study done by Clapp et. al. (1993) was to test the hypothesis
that both U.S. and European office location variables are important to a full understanding
of the growth and location of office employment. They used a multi-equation neo-classical
model of office space (U.S. approach) that had as one of its inputs a measure of growth
potential (European approach) that allowed evaluation of office agglomerations between 1980
and 1988 in the metropolitan Boston area. Growth quotients based on the weighted average
office employment growth in a specific town were used to measure growth potential. These

variables summarized agglomeration economies by industry in terms of growth potential for
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the local area. The growth quotients were used as inputs in the demand equations for office
space. The results showed that the measure of growth quotient variables was positive and
significant indicating significant locational specialization (agglomeration) was present within
sub-sectors across the metropolitan Boston area. The authors concluded that spatial

concentrations by industry are important determinants of growth in office demand.

2.2.3 Amenity Variables

Vahaly (1976) used median tract income to measure the general level of site amenities
in the neighbourhoods of some office locations. He found that real estate services, banking,
personnel, legal services, accounting firms and health services located at sites in areas where
household incomes were high indicating that wealthy residents are capable of consuming more
of these services.

Wasylenko (1980) and Erikson and Wasylenko (1980) measured amenities through
public service and market variables. They defined two public service variables: per capita
expenditures on police and fire services and sanitation and street services. They measured
market characteristics of a municipality by population density and per capita income. The
expected signs for these variables was positive. The results showed that all fiscal variables
had the expected signs but were statistically insignificant for all industries.

Clapp (1980) defined a dummy variable for parking availability and a pollution
variable measuring readings of carbon monoxide. The author found that availability of
parking was a significant determinant of office location while smog deterred the location of

offices.
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Malecki and Bradbury (1992) have done extensive research on the geography of high
technology complexes and their impacts on regional and economic development. They
defined high technology as comprising two sectors. The manufacturing sector included
guided missiles and space craft development, communications equipment development, office
and computing machines development, professional and scientific instruments, engines and
turbines development, etc. The service sector group included computer programming,
research and development labs, management consulting and commercial testing labs. The
authors designed questionaires and sent them to vice presidents and managers of research and
development facilities located throughout the United States. In terms of locational amenities
the authors found that firms located in large urban areas with excellent universities which train
new personnel, allow professionals to improve their skills, have academic experts whose
research can create or interact with commercial technology. Firms also located in areas with
abundant social, cultural and recreational activities, environmental quality and a job market
that allows individuals (and spouses) to switch jobs without relocating. Such urban areas
attract scientists, engineers and administrative personnel that firms must attract and retain for
their non-routine functions. Research and development personnel are attracted to areas that
have a high reputation and high housing costs since these areas are associated with growing
dynamic cities rather than static or declining ones. The authors found that research and
development personnel prefer quality of life over wages, prefer working in proximity to
families and prefer to live in areas that have low traffic congestion, low crime rates, quality
schools for children, good public services and infrastructure. The findings of this research

support the studies done by Malecki (1984:1986).



25

Archer and Smith (1993) concluded that firms select sites and environments to present
favourable and prestigious images for themselves to ultimately gain client confidence and
loyalty. Image and prestige is important in recruiting and moti\;ating personnel. A quality
building and neighbourhood may influence the prospective employees perception of the firm
as an employer (Archer and Smith, 1993). Finally, they concluded that firms locate in office
parks which provide various amenities which may only be financially feasible in a clustered
environment where services are more readily available or cheaper.

Gottlieb (1995) defined a set of variables to measure the effects of traffic congestion,
violent crime, pollution, recreation, public education and public services on the location of
professional services. His results showed that professional services locate in municipalities
with a high density of amusement employment. They are repelled by violent crime, toxic
pollution an by high municipal expenditures.

Sivitanidou and Sivitanides (1995) defined and tested the significance of two sets of
amenities: firm production and worker amenities. The variables used to capture firm
amenities included a gravity variable designed to capture research interactions with university
consultants, access to libraries, and recruitment programs and a variable which measured the
distance of a community from the closest state campus reflecting the need for part time
continuing education programs. The variables used to capture worker amenities included a
proxy for public school quality which was defined as the number of teachers per student in
the public school district; a proxy variable for localized cultural, recreational, entertainment
and shopping opportunities defined as employment in entertainment, cultural, recreational,

and retail establishments, a disamenity variable measured total crimes per resident and finally
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a variable measuring environmental quality was defined as the annual geometric mean
concentration of suspended particulate. The results for firm amenities indicated that
proximity to research universities was crucial for the intrametroi)olitan location of research
and development firms. Research and development labs also valued proximity to smaller,
non-research universities. These results support Malecki and Bradbury’s (1992) research that
proximity to any university is valued regardless of its research intensity. The results for
worker amenities indicated that public school quality is an important consideration in research
and development lab location choice which also supports the findings of Malecki and
Bradbury (1992). It was also found that these labs have a locational affinity for
entertainment, cultural and shopping opportunities. Finally, communities with low crime rates
and good environmental quality influence location choices made by research and development
workers once again supporting the findings of Malecki and Bradbury (1992).

In their study of high order establishments Coffey et. al. (1996) found that a principal
reason for establishments wishing to relocate in the rest of the city of Montreal was improved
availability of parking space. Also some establishments that chose a CBD location were
motivated by the desire to obtain a more visible and prestigious address. This is contrary to
the findings of many American studies of research and development firms (Malecki, 1984,
1986, Malecki and Bradbury, 1992; Sivitanidou and Sivitanides, 1995) which state that
research and development firms are attracted to prestigious areas outside the CBD in high-
tech corridors and areas such as Silicon Valley, Route 128 and the Boston Suburbs, the
research triangle of North Carolina and Regions of Austin Texas. This observation suggests

that the level of decentralization of high-order services is substantially less in Canadian cities
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than in U.S. cities. In fact Coffey et. al. (1996) argue that Canadian metropolitan areas
remain ‘highly livable’ environments. They are not characterized by the same degree of social
and economic problems that are found in American cities, and tilat represents the principal

factor in the exodus of high order office activities from the CBD (Garreau, 1991).

2.2.4 Building Space Variables

Wasylenko (1980, 1984) found that local property tax differentials are a statistically
significant determinant of relocation for manufacturing and wholesale trade firms when
municipalities which zone out industry are excluded from the sample. For construction, retail
trade, finance and service firms tax variables were not statistically significant determinants of
firm relocation. Wasylenko conjectured that manufacturing and wholesale trade
establishments are more sensitive to property tax rates than other industries because firms in
other industries may follow consumer markets and place less emphasis on fiscal
characteristics, while manufacturing and wholesale trade firms are more concerned with cost
(Wasylenko, 1984). Erikson and Wasylenko (1980) also found that taxes were not significant
determinants for any firms’ suburban site choice. The authors state that the unimportance of
the tax variable might have resulted from its lack of variation among suburban municipalities.

McGuire (1985) conducted a regression analysis to determine whether property taxes
mattered in location decisions of firms in Minneapolis-St. Paul. McGuire regressed the
number of new firms entering a community on characteristics of that community including its
property tax rate. The author found that a one percent increase in tax rates would result in

a two percent decline in location activity.
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Erikson and Wollover (1987) examined the effects of local household tax burdens on
the supply of business sites made available by local municipalities of metropolitan
Philadelphia. The analysis is based on community site supply theory developed by Fischel
(1975). The theory states that businesses locate to maximize profits and communities supply
sites to maximize citizen welfare through tax dividends. Business location permits residents
to increase consumption of local and private goods thereby increasing utility. However, the
presence of firms also reduces environmental quality which, in turn decreases utility.
Communities determine the level of business activity based on the tradeoff between fiscal
(tax) dividends and environmental quality. Thus firms compensate communities for
environmental degradation by increasing fiscal benefits. A situation may arise where higher
income communities with strong preferences for environmental quality are less inclined to
want business and respond by increasing property tax rates. However, property tax rates
must be applied to both residential and non-residential property. Thus communities that raise
taxes, trade tax revenue for losses in environment as well as losses in private consumption due
to higher taxes. Municipalities which value environment but do not find the tradeoff
acceptable cease tax increases at some threshold level and discourage further firm entry by
imposing zoning constraints. The authors estimated a model that reflected an environment
for tax tradeoff. They found that for a given local household tax burden reduction,
communities must zone one and half times more industrial acreage than they supply for
commercial use. They conclude that municipal taxes are likely to influence business location

through their effect on community site supply.
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Ihlanfeldt and Raper (1990) found tax rates to be insignificant in new firm location
decisions due to the mobility of new firms. The authors also defined a variable to proxy for
land price. It was defined as a gravity variable measuring the proximity of sites within a tract
to local employment. Because land price varies directly with proximity to employment, a
negative sign was expected on the gravity variable. The results showed that this variable and
hence land prices was an important determinant of location of new office firms, that is new
firms are attracted to locations with lower land prices.

Finney (1994) specified a logit model to estimate the location effects of local property
tax differentials on intrametropolitan manufacturing firm location in Harris County, Houston,
Texas. His results concluded that firms are deterred by property tax. Specifically he found
that a one percentage point increase in a jurisdictions tax rate will cause the probability of
firms locating in the jurisdiction to fall by 0.14 percent. This result further supports the
findings of McGuire (1995) and Wasylenko (1980, 1984).

Sivitanidou and Sivitanides (1995) tested the significance of property specific
attributes such as property size and building age in their study of locational determinants of
research and development activities. They concluded that newer, smaller and multi-tenant
research and development properties attract high technology employers.

The surveys administered to management officials of producer service and FIRE
establishments by Coffey et. al. (1996) indicate that in terms of intrametropolitan mobility,
insufficient space was a principal factor that caused producer service and FIRE establishments
to leave their previous sites within the Montreal CMA. In terms of site attribute locational

factors identified by management officials, rental prices ranked very high as locational
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determinants. However rental prices were less important for CBD producer service

establishments than for those in other zones.

2.2.5 Labour Variables

Wasylenko (1980) and Erikson and Wasylenko (1980) measured the accessibility of
firms in a given municipality to a labour supply by defining a variable measured as the number
of employees by place of residence in an industry who are within a seven mile radius of the
municipalities center. Since firms pay premium wages for employee transportation costs,
when attracting employees who commute long distances, the authors hypothesized that firms
would locate in areas which their employees found desirable as residential areas thereby
minimizing wage premiums when attracting employees. The results indicated that
construction firms, manufacturing firms, transportation firms, wholesale and retail firms,
finance and service industries relocate in suburban sites on the basis of agglomeration
economies and proximity to an available work force.

Ihlanfeldt and Raper (1990) also used the proximity of sites within a tract to
residential location of office workers to measure spatial variation in labour costs. They
constructed separate gravity variables for managerial and administrative support labour
making proximity to these office workers a direct function of the number of workers living
within a certain distance and an inverse function of distance. The variable representing
managenal labour was positive and significant while the administrative support variable was
significant with the wrong sign. The authors suggest that these results are typical of new

office firm location. They suggest that managerial and clerical labour reside in different
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neighbourhoods. Because new office firms are typically small, they tend to have a high
proportion of managerial labour (IThlanfeldt and Raper, 1990). The authors continue by
stating that the higher costs that executives and professionals placé on their communitng time
suggests that new office firms may find it necessary to locate near upper-income
neighbourhoods and away from neighbourhoods where clerical workers reside (Ihlanfeldt and
Raper, 1990). In addition to these variables the authors defined four attributes of the work
location that may cause spatial variation in the cost of labour. The proportion of land in each
tract in indus