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ABSTRACT
This paper explores the role of local governments in the evolution of metropolitan spatial structure, particularly with respect to the emergence and growth of employment centers -- locations with significant concentration of economic activity and hence employment.  There has been little systematic analysis of the role of local government in spatial organization.  

This paper will develop models of employment center formation and growth, testing hypothesis regarding the role of local governments as entrepreneurial agents in spatial evolution.  There is extensive theoretical literature on employment centers and their role in the space economy.  However, theories as to why centers emerge in one place versus another, or what explains their growth or decline over time, are more limited.  The literature on the emergence of employment centers treats metropolitan regions as more or less homogenous regulatory landscapes.  There may be significant inter-jurisdictional differences in terms of development policies and the ensuing regulatory environment, making some locations more conducive to growth than others.  These differences could explain the emergence and growth of employment centers at some locations and not others within the same metropolitan region.  There is an extensive literature on the impacts of regulation on local residential land markets, yet these ideas have not been tested for employment centers. 
I conceptualize cities as entrepreneurial agents who compete for resources -- economic development or tax revenues. Cities have many instruments to influence firm location. All local development, both residential and commercial/industrial, is subject to a variety of local land use policies and regulations, such as the zoning code or general plan.  Local governments may facilitate development at particular locations by investing in infrastructure at those locations, offering incentives to developers for building and to firms for locating inside its jurisdiction.  Local governments may also indirectly influence employment location through residential land use policy and public service provision.

Introduction
Contemporary metropolitan form is characterized by significant decentralization of population and employment from the metropolitan core and formation of multiple employment centers i.e. a polycentric spatial structure.  There is an extensive literature on the evolution of metropolitan spatial structure.  Decades of research by economists, geographers, historians, and others have generated both well-accepted and contentious explanations for the emerging metropolitan spatial structure (e.g. Jackson 1985, Cervero 1989, Chinitz 1991, Anas et al 1998, Muller 2004).  

Despite an extensive literature in geography, economics and regional science on metropolitan spatial structure and its evolution, there has been little systematic analysis of the role of local government in spatial organization.  Through zoning controls, infrastructure investment, local tax policy and other mechanisms, local governments have significant potential to shape the landscape within their jurisdictions.  This paper will develop models of employment center formation and growth, testing hypothesis regarding the role of local governments in the evolution of metropolitan spatial structure, particularly with respect to the emergence and growth of employment centers -- locations with significant concentration of economic activity and hence employment.
The remaining paper is organized in four parts.  In the first part, I discuss theoretical determinants of employment center emergence and growth.  In the second part, I establish the potential role of local governments in employment center emergence and growth.  In the third part, I develop a model to empirically examine the role of local governments in employment center emergence and growth.  I conclude with a brief discussion of employment centers in the Los Angeles region, my study area.
Theoretical Determinants of Employment Center Emergence and Growth
There is an extensive literature explaining the evolution of metropolitan spatial structure in economic terms (e.g. Mills 1967, Fujita 1989, Anas et al 1998).  The existence of employment centers, such as the Central Business District (CBD), is explained on the basis of external economies of scale in production (agglomeration economies).  It is argued that firms co-locate inside the CBD to benefit from external economies of scale, both pecuniary and technological. These include labor force access, knowledge spillovers, and input sharing.  To the extent that agglomeration benefits outweigh agglomeration diseconomies, such as traffic congestion, high land rents, etc., firms continue to locate inside the existing centers.  Over time, however, an existing center may grow to a point where the negative externalities of locating inside it outweigh the benefits, at least for some firms.  
As firms seek locations outside the CBD, agglomeration benefits could lead to the emergence of employment center at another location.  Within this broad framework, researchers have offered several theories regarding the emergence and growth of centers at multiple locations.  One set of theories is based on traditional arguments of economies of scale in production and diseconomies in transportation and congestion.  Helsley and Sullivan (1991) argue that development of an employment center outside CBD begins when transportation diseconomies reduce the social value of labor inside CBD to a point at which the social value of labor in employment center exceeds the social value of labor in CBD by the fixed cost of employment center infrastructure.  Strong external scale economies inside the CBD and high infrastructure costs may delay employment center formation, whereas greater congestion diseconomies may accelerate employment center formation.  Chen (1996)   proposes that an exogenous change in transportation technology that lowers transport cost may lead to the formation of an employment center, as reduced transport cost decreases agglomeration economies. 

The role of decision-making agents is considered in the literature.  Local government’s influence via tax and land-use policy has been identified (Fujita, 1989; Sullivan, 1986; Zhang and Sasaki, 1997, 2000).  Henderson and Mitra (1996) note the role of private developers in facilitating migration of firms, and hence in the creation of employment centers.  Wieand (1987) argues that a center emerges due to the concerted efforts either of a large private developer or a city development agency.  Brasington (2001) suggests decisions of several small developers can create an employment center.  Anas et al (1998) argue that both developers and local government play a critical role in formation of new employment centers. The underlying assumption here is that there are several rival developers, each competing for some strategic location to develop.  Government intervention then could become the key factor in deciding the new location.  Intervention could come in form of land use regulation, providing infrastructure at certain specific locations, or providing subsidies to developers and/or to firms for relocation at specific locations, etc.  
Finally, some theorists ascribe center formation to location decisions of large firms.  Fujita and Thisse (2002) posit that an employment center may emerge when a large firm moves to a distant location away from CBD, where several smaller firms may be present.  The large firm moves far enough to take advantage of lower land rents and cheaper labor, but close enough to the CBD to take advantage of information flows and other urbanization economies.  Finally there is random element:  location of a firm may depend on idiosyncratic preferences of entrepreneurs, knowledge-workers, chief executive officers, or others involved in decision making (Anas et. al. 1998).

Although there is a large body of empirical literature on metropolitan spatial trends, the theoretical expectations regarding formation and growth of employment centers per se have been subjected to very little empirical testing.  There is extensive empirical evidence that establishes productivity, competitiveness, propensity to innovate, and quality of life as factors favorable to regional economic growth in general (e.g. Carlton 1983, Glaeser et al 1992, Henderson 2003, Rosenthal and Strange 2001).  There is also evidence that agglomeration economies have positive influence on regional productivity and hence employment growth (Rosenthal and Strange 2003).  
All of the explanations above are plausible, but none explain why an employment center emerges in a particular place.  Favorable conditions (e.g. available land, transport access, labor force access) may exist in many locations within a metropolitan area.  The literature on the emergence of employment centers treats metropolitan regions as more or less homogenous regulatory landscapes.  This ignores the fact that within a single metropolitan region there are multiple local jurisdictions.  In this fragmented Tiebout world, cities may compete with one another for economic growth. There may be significant inter-jurisdictional differences in terms of development policies and the ensuing regulatory environment, making some locations more conducive to growth than others.  These differences could explain the emergence and growth of employment centers at some locations and not others within the same metropolitan region.
The Role of Local Governments 
What is the role of governments in growth and development of cities?  In the Tiebout (1956) framework, cities compete with one another to attract residents via various packages of taxes and services.  Since households value access to jobs and other economic activities, the availability of economic activity is one dimension of the competition.  Frieden and Sagalyn (1992) describe several decades of effort for city revitalization, and used the term “entrepreneurial cities” to describe cities that sought to reinvent themselves as entertainment and shopping destinations in an effort to compete with suburban communities for economic development.  I adopt the Frieden and Sagalyn term to mean cities using their regulatory powers to influence economic development.  
There are several ways in which a local government could influence employment concentration and growth at particular locations.  All local development, both residential and commercial/industrial, is subject to a variety of local land use policies and regulations, such as the zoning code or general plan.  Local governments may facilitate development at particular locations by investing in infrastructure, such as streets and sewers, at those locations.  Capital infrastructure is highly durable and once built has long life.  Capital investments therefore influence the subsequent development(s) for a long time (path dependence).  Labor force supply would depend on residential attractiveness – price and availability of housing, amenities, low incidence of crime, etc.  Thus local governments may also indirectly influence employment location through residential land use policy and public service provision (Gottileb 1994, 1995).  A local government could facilitate development at certain locations by offering incentives, e.g. subsidies, tax breaks, or density bonuses in certain areas, to firms for locating inside its jurisdiction.  
A local government could also create barriers to growth, at some or all areas within its jurisdiction, by enacting explicit growth controls such as permit caps, density limits, growth boundaries, etc.  A local government could also implicitly make the permitting process cumbersome and lengthy thereby delaying and inflating the cost of some or all projects (Feiock 2004).  Researchers have presented different motivations for enactment of excessive land use regulations and growth controls, e.g. environmental concerns (Deakin 1989), preservation of property values (Fischel 2001), and so on.  In theory, excessive land use regulations, including zoning and growth controls, restrict supply of developable land which in turn results in higher land prices (Fischel 1991, Knapp and Nelson 1992).  The empirical evidence in this regard is mixed.  While a substantial number of land use and growth control studies find strong association between excessive regulation and land/housing prices, several studies also show little or no effect of regulation on price, implying that sometimes, local regulation is symbolic, ineffectual, or only weakly enforced (Quigley and Rosenthal 2005).  Another argument is that the local land use regulations are often flexible and non-binding, and are often subject to change under external political influence and pressure from the market forces.  
Clearly local governments could play an important role in the emergence and growth of employment centers in more than one way.   Although extensive empirical work has been done on the association between land use regulations and housing markets (for example Malpezzi 1996, Wolch and Gabriel 1981, etc.), surprisingly researchers have not empirically examined the association between land use regulations and emergence of employment centers.  There is a conspicuous absence of literature on the influence of local land use policies/regulations on employment center formation and growth.
Giuliano and Small (1999) empirically investigated a series of hypothesis related to the determinants of employment center growth in the Los Angeles region in the 1970s.  They concede that accessibility to labor force and good highway access were so prevalent across the Los Angeles region that these forces “did not exert any discernible effects on differential growth rates” of employment centers (page 190).  Their conclusion is that “unique location factors, including zoning and fiscal policies as well as airport access and land availability may be more relevant” in explaining intra-metropolitan spatial trends (page 199).  
According to Giuliano and Small (1999) “an important reason for the lack of research on the growth and development of subcenters is that the number of subcenters within any given metropolitan area is small, making systematic analysis difficult” (page 189).  While this may be somewhat true for period prior to the 1980s, researchers have identified sufficiently large number of employment centers in many metropolitan areas in 2000.  This, however, has not led to any more published empirical studies on the topic.  
Research Approach and Methodology
Examining the role of local governments in employment center emergence and growth requires the following:  1) working definition of employment center, 2) a model of employment center growth that controls for other relevant factors.

What is an employment center?

Theoretically, identifying an employment center is simple: a location with substantial concentration of jobs that independently influences land values and distribution of population and employment.  Reality, however, is far more complicated.  Increasingly polycentric metropolitan areas have multiple employment concentrations, from the traditional downtowns to suburban employment clusters. Centers may have many forms, and may not have a single density or land value peak as predicted by theory.   In empirical research, researchers have identified employment centers in many ways, from qualitative measures based on local perception (e.g. Garreau, 1991) to simple quantitative parameters (e.g. Giuliano and Small, 1991, Forestall and Greene 1997, Gordon and Richardson 1996), to more complex specifications that attempt to consider irregularities in the spatial distribution (e.g. McMillan 2003, Redfearn forthcoming).  
Quantitatively, employment centers can be defined in both absolute and relative terms.   McMillen (2001) defines employment center as a “site (1) with significantly larger employment density than nearby locations that has (2) a significant effect on the overall density function.” (p.448) Giuliano and Small (1991) use an absolute definition: an employment center is a relatively compact geographic area containing a “sizeable” employment base.  They identify an employment center as a set of contiguous analysis zones (spatial units approximately the size of census tracts) such that each has a certain minimum employment density and together have a certain minimum total employment.  They choose an absolute measure, arguing that a relative measure would exclude some larger centers in the core area.  A major criticism of the Giuliano and Small approach is its arbitrariness:  the more stringent the cutoff, the fewer centers will be identified.  That said, the approach has held up quite well.  McMillen (2003) argues “non-parametric estimation procedure allows the cut-off points for employment density to vary both within and across cities, whereas researchers using the Giuliano and Small procedure typically let local knowledge and a priori expectations determine the choice of cut-off points” …yet…“their procedure has so far proved the most popular” (pp 57, 58)
All definitions of employment centers contain some aspect of subjective decisions made by researchers (Giuliano et al, forthcoming).  Each has its advantages as well as limitations and there is no consensus on the right method.  In another ongoing research with several collegues, we are comparing the Giuliano and Small (1991) definition with that of Redfearn (forthcoming), using data from the Los Angeles region.  The Redfearn approach utilizes spatial econometric techniques to smooth the employment density surface, identify local maxima on the density surface, and calculate density gradients in several directions from the maxima.  A center is identified if all gradients are negative.  An information criterion is then used to set the center boundaries such that the set of tracts in the center is significantly denser than those that surround it.  Our preliminary analysis suggests that Redfearn centers do a better job of identifying emerging centers (in areas with relatively flat employment density surface) and are less affected by outliers in the data.  The Giuliano and Small centers do a better job of identifying centers over a time series.  As will be further explained below, I have chosen the Giuliano and Small centers for this research.
A Model of Employment Center Growth
My conceptual model is straightforward:  I estimate employment center growth as a function of local government actions and other relevant factors:
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where XL is a vector of local government activities and XC is a vector of control measures.  Giuliano and Small (1999) establish a series of hypotheses based on the theoretical determinants of employment center emergence and growth including agglomeration economies, labor force accessibility, transportation network accessibility, and diseconomies in agglomeration.  They then empirically examine employment center growth using 1970-80 data from Los Angeles region.  Specifically, they attempt to explain employment center growth based on:

1) Size of center, 

2) Density of center, 

3) Industry composition, 

4) Diversity of economic base, 

5) Location within the region, 

6) Labor force accessibility, 

7) Proximity to airports, and 

8) Accessibility to the expressway system.  

I use this model as a point of departure.  The measures above serve as the controls for the tests of local government influence.   The data is drawn from the Los Angeles region, and will be described in a later section. 

Measures of Local Government Influence
As discussed previously, a local government may influence employment center formation and growth in several ways including land use regulations, infrastructure investments, and fiscal incentives to firms.  As a starting point, I focus on the influence of land use regulations.  Since I am interested in an empirical test, I must identify measures that are both valid and available. Three broad measures are proposed:  1) Duration of obtaining a building permit for commercial/industrial use; 2) Growth controls index; and 3) Scaling up or down of zoning in commercial and industrial land uses.

1) Duration of Approval Process

Time taken to obtain a building permit for industrial/commercial use is symbolic of development friendliness of the municipality and its resident community.  As discussed in the previous section, excessive regulations and/or complex regulatory environment lengthens the approval process.  An unusually long approval process may be a result of complex and cumbersome regulatory requirements of the city, opposition of political leaders, a reflection of the residents’ sentiments against the project, or all of these.  In any case, a lengthy and time-consuming approval process imposes additional costs on the project, at times to the extent that the project may no longer be viable.  

One possible argument against using the duration of approval process as a measure of propensity to support development is that often a long negotiation process takes place between the developer and the city council/ mayor, especially when a big project is involved, before a formal application for approval is filed with the city.  The duration of approval process as recorded in city records will reveal a shorter period than the actual, failing to capture the time spent on negotiations.  Two counter-arguments are possible. First, a successful negotiation between the developer and the mayor/ city council is not a guarantee of speedy approval.  The residents may still try to delay approval, there may still be lawsuits challenging the project on various grounds, and the public office bearers themselves might change while all this going on.  Second, even if pre-application negotiations result in a speedy approval and a shorter duration of process is captured, it is still symbolic of a development friendly municipality, which serves our purpose.

This measure has to account for two things: one, the number of applications turned in for approval every year.  It may well be that a city has a fast turnaround time on applications, but there are only a few applications every year.  This may be due to shortage of demand, shortage of land supply, or disinterest of developers’ in the city.  Nevertheless, the number of permit applications submitted each year has to be factored in.  Two, the size of the project for which approval is being sought.  A large project, say a shopping mall, which would accommodate a large number of jobs, is likely to take more time for review as compared to a small project, say a small corner store.  

An appropriate unit for this measure could be average time taken (in number of days) to get a building permit normalized by the square footage of built area permitted.  Within this measure would be special cases where a variance or spot zoning may be required for approval.  Time taken in such cases would have to be calculated separately. Employment center growth is expected to be inversely correlated with the duration of the approval process, with or without involving a variance.  

2) Growth Controls Index

Growth controls cover a wide gamut of regulations or rather restrictions including permit caps, growth moratoria, growth boundaries, etc.  Presence of growth controls may reflect either that the city is experiencing or is anticipating high growth, or that the city does not desire this growth, at least not all of it.  Researchers have suggested several motivations for growth controls including environmental reasons, preservation of property values, or simply NIMBYsm.  The exact motivations for growth control may be debatable, but for the purpose of this study the incidence of act itself is more relevant.  

Glickfeld and Levine (1992) perhaps accomplished the most exhaustive of all studies of growth control measures in California.  They studied 907 growth control measures in 443 jurisdictions.  They surveyed each jurisdiction for fourteen types of growth control measures adopted by the local government: 1) population growth caps, 2) housing permit caps, 3) adequate public facilities ordinances (APF), 4) residential downzoning, 5) required voter approval for upzoning, 6) required council supermajority for upzoning, 7) commercial square footage limits, 8) industrial square footage limits, 9) commercial/industrial infrastructure limitations, 10) commercial/industrial downzoning, 11) commercial height restrictions, 12) growth management elements of general plans, 13) growth management element of the general plan, and 14) Urban Growth Boundaries (UGBs) or greenbelts.   They do not find conclusive association between growth control and actual local growth (measured in terms of population), one reason being the weak enforcement of growth controls in many jurisdictions.  However, there are several studies that establish the theoretical expectations of growth controls, i.e. increase in land and housing prices due to reduced supply.

The survey data of Glickfeld and Levine (1992) is available in print and it is possible to calculate growth control indices (for commercial/industrial growth) for the study area.  It is expected that employment center growth would be negatively correlated with growth controls.

3) Industrial/Commercial Upzoning or Downzoning

While industrial/commercial upzoning could be seen as a way of promoting employment growth, downzoning could be seen as a way of controlling growth.  Time series zoning maps and zoning ordinances could be surveyed to calculate the additional area made available by upzoning and the area withdrawn from previous supply for industrial/commercial use by downzoning.  While upzoning is expected to be positively correlated with employment center growth, downzoning would produce the opposite effect.

Control Variables

I will now closely examine the control variables, adapted from Giuliano and Small (1999) unless otherwise noted.
Size (in the base year)

Size of the employment center, in terms of total jobs, is a good proxy to measure the influence of agglomeration.  Large centers might grow faster because of agglomeration economies, but they may also grow slower because of diseconomies in congestion.  The relationship could also be non-linear, with large centers experiencing greater diseconomies, and the smaller centers not generating adequate economies of scale due to small size.

Employment Density (in the base year)

Employment density of an employment center is a proxy for congestion/ land scarcity inside the center.  Lower density centers may have more room to expand whereas the opposite would be true for highly dense centers.

Industry Composition (in the base year)
Employment enters that specialize in, or have a larger proportion of industry sectors that have rapid regional growth could be expected to grow faster and vice versa. This can be tested with a measure equal to “the amount of growth that would have occurred if each industry sector within the [sub]center had grown at its average rate for the entire …… region, which we could call “predicted” employment change:  ΔEp = Σi Ei ĝi where Ei is beginning of period employment in industry sector I, and ĝi is the sector’s regional growth rate” (Giuliano and Small 1999, page 193).  Furthermore, some industries might value agglomeration more than others and their higher share in a center could result in higher growth vis-à-vis the centers where the share of same industries is lower.  This could be measured using specific industry shares.
Relative Location in the Overall Region

“If economies of urbanization are important, then a [sub]center’s growth prospects may depend on the centrality of its location within the overall region” (Giuliano and Small 1999, page 194).  One of the reasons firms cluster is to take advantage of external economies of scale.  Some unique services may only be available in inside or in close proximity of large employment centers.  Hence proximity to the large centers may facilitate the emergence and growth of smaller employment centers.  But, the large centers may also compete against the smaller ones for attracting both the resident labor force and employers.  Furthermore, a more central location may also come at the expense of higher congestion and land prices, thereby offsetting some of the growth.  I measure an employment center’s centrality as its average distance from the two largest employment centers in the region: Los Angeles Downtown and Irvine-Costa Mesa.

Labor Force Accessibility (in the base year)

Labor force accessibility is fundamental to the emergence and growth of employment centers.  In theory, locations with higher number of resident labor force (higher labor force accessibility) would be able to hire workers for lower wage rates and therefore would have more scope of growth.  Accessibility is generally specified as an interaction of an attractiveness factor and a cost factor.  

Giuliano and Small (1999) measure accessibility using a gravity type function: Am = Σ Lje-βrjm , where Am is the labor force accessibility of zone m; Lj is the resident labor force in zone j (attractiveness factor), rjm is the road network distance from zone j to the highest density zone of center m (cost factor); and β is a parameter.  The parameter 1/β measures the commuting distance over which the attractiveness declines to a fraction e-1 of its peak value.  They set the value of 1/β equal to the regional average commuting distance.

In my view, the road network distance may not be the best indicator of cost associated with commuting, especially in a large metropolitan region like Los Angeles, which has a large and dispersed expressway network.  Not all links of the network have same travel speeds during peak traffic hours (typically commute).  Some links are more congested than others and hence have lower peak traffic hour speeds.  Hence workers would take different time to travel equal distances to and from different centers.  Therefore travel time, and not travel distance, would be a better measure of the cost associated with commute.  

Highway Network Accessibility

Interdependencies among firms suggest that highway accessibility within the region may be an important factor:  locations with greater accessibility, all else equal, should be more attractive for agglomeration.  Using a conventional gravity type function, we can estimate an accessibility score for each center.

Proximity to Major Regional Airports
Many firms now have a national or even an international outlook (Giuliano 1998).  Proximity to airports may be more important to them than to the regional freeway network.  Hence proximity to a major airport should facilitate center growth.  Proximity to airports is measured in two parts: one, distance from the center to LAX, the region’s largest airport; and two, distance from the center to the nearest of region’s three other major airports: Ontario (in San Bernardino County), John Wayne (in Orange County), and Burbank (in Los Angeles County). 
Study Area: The Los Angeles Region

I will conduct my empirical analysis using data from 1980-2000 in the Los Angeles Consolidated Metropolitan Statistical Area (CMSA), as defined by the U.S. Bureau of Census.  It includes the counties of Los Angeles, Orange, Riverside, San Bernardino and Ventura.  With more than 150 cities and a large enough number of employment centers to make a systematic analysis possible the Los Angeles region is ideal for such a study.  
The Los Angeles Region is ideal for studying metropolitan spatial trends.  Since 1980 the region has added 1.86 million jobs and 4.58 million persons; 2000 employment is 7.3 million, and 2000 population is 15.8 million for the urbanized portion of the region.  Suburbs extend from Ventura County in the west to the deserts of San Bernardino County.  The urbanized region includes 5 counties. Ranked in order of either population or employment, Los Angeles County is by far the largest, followed by Orange, San Bernardino, Riverside, and Ventura. The region’s highways and airports have become ever more congested.  Like other metropolitan areas, the regional economy has undergone significant restructuring:  the share of manufacturing employment declined from 20% in 1980 to 12% in 2000, while share of service employment increased from 26% to 36%. Given changes of this magnitude, changes in the distribution of population and employment can be expected to be significant.  The Los Angeles region has also long been recognized as polycentric; Giuliano and Small (1991) identified 32 employment centers in 1980.
Over the 1980 – 2000 period, growth was uneven across counties- in relative terms growth was slowest in Los Angeles County, but in absolute terms the county added the greatest number of jobs and people.  The fastest growth in both jobs and population took place in Riverside County.  There is a pattern of overall job decentralization.  Jobs increased more rapidly in the suburban counties (Orange, Riverside, San Bernardino, Ventura) than in the core county (Los Angeles).  However, total employment remained surprisingly concentrated, with about 50% of all employment located on 5% of the land area of the region (Giuliano et al forthcoming).  
Table 1 Employment Centers in the Los Angeles Region

[image: image3.emf]Inside Centers # of centers Total Jobs Job  Share # of centers Total Jobs Job  Share # of centers Total Jobs Job  Share

Los Angeles Co. 26 1,810,097     83.3% 35 2,133,491     79.4% 38 2,050,298     75.4%

Orange County 8 335,365        15.4% 8 509,926        19.0% 9 652,593        24.0%

Other Counties 2 28,230          1.3% 3 44,070          1.6% 1 14,674          0.5%

Total 36 2,173,692     100.0% 46 2,687,487     100.0% 48 2,717,565     100.0%

Outside Centers Total Jobs Job  Share Total Jobs Job  Share Total Jobs Job  Share

Los Angeles Co. 2123614 72.9% 2,463,883     58.8% 2,393,120     52.9%

Orange County 580,021        19.9% 793,193        18.9% 861,738        19.0%

Other Counties 210,730        7.2% 930,113        22.2% 1,269,099     28.1%

Total 2,914,365     100.0% 4,187,189     100.0% 4,523,957     100.0%

1990 1980 2000


Elsewhere, we have identified employment centers in the region (results presented in Giuliano et al forthcoming).  The total number of employment centers increased:  from 36 in 1980 to 48 in 2000, but the share of total employment contained in the centers, was quite stable: 40.4% in 1980 to 37.5% in 2000.  Thus employment growth in the region was distributed approximately equally inside and outside centers.  Many centers grew, some new centers emerged, and a few centers declined.  Not only did employment decentralize, but employment concentrations decentralized.  That is, the share of jobs in centers increased in suburban Orange country, while the share of jobs in centers declined slightly in Los Angeles County (see Table 1).   

Figure 1 Employment Centers in the Los Angeles Region, 1980
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Figure 2 Employment Centers in the Los Angeles Region, 2000
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Figure 1 and 2 show employment centers in the region in 1980 and 2000, respectively.  It is quite evident that all employment centers are in close vicinity of the region’s expressway (locally called freeway) system.  All the region’s major passenger airports (not marked) have employment centers in their close vicinity, as do the ports of Los Angeles and Long Beach.  However, there are large portions of the freeway network without any employment center.  Neither do the centers gravitate towards the airports per se.  Employment centers are fairly spread out spatially, especially in Los Angeles and Orange Counties.  Furthermore, not all employment centers are necessarily formed in the denser parts of the region (in terms of population density).  This leads us to further believe that the formation of employment centers is not simply a matter of transportation network and airport access or availability of resident labor force, but indeed more nuanced.
Conclusion 
This paper brings together theories in urban geography, urban economics, and urban planning.  It is one of the first efforts to explain spatial evolution as an outcome of policy making by the local governments.  Little empirical research on the emergence and growth of employment centers has been conducted, and the author is unaware of any prior studies of employment centers that test the effects of local government regulation.  Furthermore, multiple employment centers are now the norm rather than exception in all major U.S. metropolitan areas and the proposed models could easily be applied to other metropolitan areas.  Understanding the factors that influence metropolitan trends has important policy implications for urban planning, infrastructure investment, and local economic development.  
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