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Abstract 

Land Market Impacts and Firm Geography in a Green and Transit-Oriented City 

- The Case of Seoul, Korea   -  

by  

Chang Deok Kang 

Doctor of Philosophy in City and Regional Planning  

University of California, Berkeley  

Professor Robert Cervero, Chair  

 

Many global cities are experiencing a paradigm shift in transportation investments and 

urban development policies. As cities continue to suffer from serious traffic congestion, 

blighted neighborhoods, and a deteriorating environment, some civic leaders in a few 

cities have switched their focus from mobility to accessibility, livability, and urban 

amenities. Further, compact urban development with open space and public transit 

enhancements is a critical component to reduce carbon emissions. To spur economic 

activity and improve urban environments, city leaders have turned their attention to 

deconstructing freeways and reforming public transit service. 

 This study investigates the effects of two projects— freeways-to-urban greenways 

and bus rapid transit improvements—on land market and firm location in Seoul, Korea in 

the 21st century. Seoul is the first Asian city aggressively to pursue bus transit reforms as 

well as an urban stream restoration project along the Cheong Gye Cheon (CGC) corridor 

where an elevated freeway was removed in 2003. These two strategies are representative 

of the contemporary shift to sustainable planning and transportation policies in Seoul.  
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 After reviewing related theories and empirical studies in Chapter 2, providing a 

historical background to urban and transportation planning in Seoul in Chapter 3, and 

presenting this study’s research design in Chapter 4, Chapter 5 explores how the urban 

greenway project in Seoul has affected land use, land values, the location choice of 

creative industries, and employment density since 2001. According to land use change 

models, parcels within 4 km of the CGC corridor were more likely to convert single-

family residential use to more intensive uses such as high-rise residential, commercial-

retail, and mixed units. Seoul’s freeway removal and urban greenway investment 

conferred net benefits to residential and non-residential land within 3 km and 600 meters 

of the CGC corridor, respectively. The urban greenway also played a role in attracting 

and retaining creative industries within 1 km, and increased employment density within 

1.2 km, of the CGC corridor.  

 Chapter 6 assesses how the BRT improvements have affected land use change, 

land values, the location choice of creative industries, and employment density since 

2001. According to land use change models, flat-residential parcels within 500 meters of 

median bus-lane stops were generally more likely to convert to more intensive residential 

uses. Seoul’s innovative public transit conferred net benefits to both residential and non-

residential markets within 300 meters of BRT bus stops. Further, exclusive median bus-

lane corridors tended to attract and retain creative industries and increased employment 

density within 500 meters of BRT bus stops.  

 Seoul’s experience has important policy implications for leaders of global cities 

seeking to develop economically and environmentally sustainable cities. The promotion 

of sustainable and livable cities requires the sophisticated design and management of 
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green and transit-oriented policies that consider local context and market demand. A 

policy package that includes urban development and infrastructure provisions should be 

incorporated into a systemic approach. Specifically, the de-regulation of land use and the 

design of streets and public spaces to human scale are fundamental to creating compact 

and attractive urban settings. The findings in location choice models of creative industries 

strongly suggest that public policy should focus on expanding urban amenities and 

providing convenient public transit service to make cities more productive and 

competitive in the global economy. Regarding to conferred benefits from the urban 

greenway and BRT projects, policy makers should consider how to recapture some share 

of benefits from property owners to support public finances. This study demonstrates that 

urban greenway and bus rapid transit projects are an effective means of promoting dense 

land development and attracting creative industries, which make central cities more 

livable and competitive.  

 

 

                                                                 _________________________________ 

Professor Robert Cervero  

Dissertation Committee Chair 
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Chapter 1. Introduction  
 

Many global cities are experiencing a paradigm shift in transportation investments and 

urban development policies. As cities continue to suffer from serious traffic congestion, 

blighted neighborhoods, and deteriorating environment, some civic leaders in a few 

major cities such as San Francisco and Boston in the United States have switched their 

focus from mobility to accessibility, livability and urban amenities. Increasingly, making 

cities green and transit-oriented is viewed as an option for encouraging sustainable urban 

economic prosperity. It is important to  understand  cities’  efforts  to  provide  urban 

amenities and better transit service in the contexts of globalization in that the livable 

urban settings are vital elements of incubating new ideas, promoting competitiveness and 

creativity, and matching innovations to investments. Further, compact urban development 

with open space and public transit enhancements is a critical component to reduce carbon 

emissions (Ewing, Bartholomew, Winkelman, Waters, and Chen, 2008). City leaders 

have turned their attention to deconstructing freeways and reforming public transit 

services in order to spur urban economic activities, improve urban environments, and 

offer a higher quality of life. Well-known examples of this process include bus rapid 

transit (BRT) in Bogotá, Colombia, and the deconstruction of Embarcadero Freeway in 

San Francisco in the United States.  

 Although some pioneering cities initiated innovative policies to be greener and 

more transit-oriented, we have few sophisticated studies of the impacts of green and 

transit-oriented policy on urban spatial structure and property markets or of the key 

elements to make such projects successful.  
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This study investigates the effects of two projects—freeway to urban greenways 

and bus rapid transit improvements—on land markets and firm location in Seoul, Korea, 

in the 21st century. Seoul is the first Asian city aggressively to pursue bus transit reforms 

as well as an urban stream restoration project along the Cheong Gye Cheon (CGC) 

corridor where an elevated freeway was removed in 2003. These two strategies are 

representative of the contemporary shift to sustainable planning and transportation policy 

in Seoul.  

 This dissertation consists of five sections. The first section presents a review of 

background theories and the empirical literature focusing on land markets and firm 

geography responses to urban amenities and public transit improvements (Chapter 2). 

The second section, which offers an introduction to city and transportation planning in 

Seoul, Korea, reviews public transit reforms and freeway deconstruction activities in that 

city, with attention given to institutional processes and performance impacts (Chapter 3). 

The third section, which focuses on research design, assesses research hypotheses, 

describes the variables and data sources for quantitative modeling, and evaluates research 

methodologies (Chapter 4). The fourth section shows models for urban greenway and bus 

rapid transit improvements. Chapters 5 and 6 present the core study area, descriptive 

statistics, and model results that identify the effects of the urban freeway removal and bus 

rapid transit enhancements on land markets and firm geography. The final section 

summarizes the key research findings, suggests policy implications, and describes 

research questions for further study (Chapter 7).    
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Chapter 2. Theory and Empirical L iterature  
 

2.1 The Paradigm Shift in Contemporary C ities  

 

Contemporary global cities face many challenges, such as serious traffic congestion, a 

deteriorating quality of life, and social injustice. Many cities are looking to new 

opportunities in the knowledge-based or creative economy to become more attractive to 

industry. Thus, many civic leaders are looking for the next paradigm to make their cities 

more sustainable and economically viable. Freeway removals in the United States and 

reforms of public transit in Latin America are examples of emerging paradigms in urban 

transport sector. Innovative policies in cities like Curitiba, Brazil, and Bogotá, Colombia, 

have restructured land markets, firm and employment geographies, and improved the 

quality of urban living. 

 Cities are the concentrated places of people and economic activities. As the flow 

of people and freight increasingly depends on automobiles, cities face growing 

transportation and environmental crises (Rodrigue, Comtois, and Slack, 2006). As a 

consequence of greater motorization, contemporary cities suffer from noxious traffic 

congestion, and air pollution, contribute to climate change and consume large quantities 

of energy, and have a poor record of providing accessibility for those who do not or 

cannot drive (Cervero, 1998).  

 According to Kondratieff’s wave theories that explain changes in urban spatial 

structure in terms of technological innovations, we are in a fifth wave, which generates 

city wealth through information technology, new industrial space, and new production 

processes (Montgomery, 2007). This new trend of urban economic growth requires 
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attractive urban settings for highly skilled workers, because workers in the knowledge-

based and creative economy prefer such specific living and working environments. To 

make places more attractive and livable, many empirical studies have suggested a few 

key components and new roles of city governments. Many theoretical and empirical 

studies suggest developing dense and mixed-use complexes, adapting places to 

neighborhood changes, creating pedestrian-oriented street designs and landmarks, 

providing public spaces for social interaction, improving accessibility, building green 

spaces and waterfronts, and encouraging architectural aesthetics (Cervero, 1998; 

Montgomery, 2007). These principles have been applied to transit-oriented development 

concepts to harmonize public transit and urban development (Dunphy et al., 2004).  

 Since World War II in the United States, inner cities have been notorious for 

crime, a declining sense of community, and a low quality of life. After the 1990s, several 

driving factors began to bring people and jobs to inner cities (Florida, 2002). First, face-

to-face interaction among knowledge-based workers created many innovative ideas and 

higher productivity (Glaeser, Kolko, and Saiz, 2001). The concentration of firms and 

workers in Silicon Valley and Wall Street show how the flow of new ideas among skilled 

workers enhances innovation and productivity (Saxenian, 1994).  Second, the policy 

efforts of city governments consistently reduced crime in downtown areas. A safer New 

York City especially accelerated the return of people and firms to the innermetropolis, 

leading to active urban redevelopment (Glaeser, Kolko, and Saiz, 2001). Third, young 

professionals and affluent residents came back to major metropolitan areas in the United 

States to experience a more diverse way, including greater social opportunities and urban 

amenities (Gratz, 1998). Increasingly, the combination of urban lifestyle and spatial 
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linkages between edge cities and old downtowns drove the migration back to the original 

inner cities (Kotkin, 2005). Finally, the racial and national diversity of central cities like 

San Francisco represented an openness that attracted highly talented people (Florida and 

Gates, 2004).  

Urban economists pay attention to the importance of the inner city in generating 

agglomeration advantages. An “agglomeration economy” is a core principle of urban and 

regional economic development, in that firms near labor pools and specialized services 

tend to generate higher productivity and cost savings (Jacobs, 1969; Mills and Hamilton, 

1994). Many firms seek to relocate in places with concentrations of skilled human capital 

and diverse industries (Porter, 1998).  

For a long time, regional economic planners have tried to increase agglomeration 

advantages among firms. As the urban economy globalizes and innovative ideas produce 

competitive goods and services, urban scholars argue that the agglomeration economy 

comes from human capital-based interaction (Glaeser and Saiz, 2004). An important role 

for city planners is to provide more urban amenities, a higher quality of life, and livable 

places to attract and retain skilled workers (Clark, 2004; Florida, 2002; Glaeser, Kolko, 

and Saiz, 2001). Particularly, knowledge-based workers are willing to live and work in 

inner cities so they can enjoy greater face-to-face interaction, information exchange, and 

transportation cost savings. Sustainable urban development is an essential component in  

urban planning and design to make cities appealing to skilled-workers’ living and 

working.  

Inner cities are the engine of urban economic growth in that they enjoy better 

access to other areas, strong local clustering of related businesses, and their own market 
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demand (Porter, 2008). As many central cities suffer from diverse constraints and 

challenges, cities need new paradigms to make them more sustainable and enhance their 

competitiveness.  

Freeway removals in the United States and reforms of bus rapid transit policies in 

Latin America are examples of promising new paradigms in the urban transport sector.  

The opposition movement of citizens against highways in San Francisco led to freeway 

removal and pedestrian-friendly boulevards (Levy, 2003). Some cities sharing the need of 

freeway demolition have torn down (or plan to tear down) freeways in order to create 

urban greenways and pedestrian areas. Urban greenways are linear open spaces or parks 

along rivers or streams that provide recreation, education, and preservation (Imam, 2006). 

Tables 2.1 and 2.2 show the current trends of freeway demolition in the world. Freeway 

removal and human-oriented urban planning are not anomalies that only a few cities have 

adopted, but are the emerging policy that city leaders are increasingly accepting.   
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Table 2.1. Cases of Removed F reeways 

Place Before Demolition or C losing T ime After Opening T ime Types
Portland, OR Harbor Drive Freeway May, 1974 Tom McCall Waterfront Park 1978 Park

San Francisco, CA Embarcadero Freeway 1991 Boulevard 2000 Road and Pedestrian Street
San Francisco, CA Central Freeway 2003 Boulevard 2005 Road and Pedestrian Street

Milwaukee, Wisconsin Park East Freeway June, 2002
McKinley Avenue District Lower
Water Street District Upper Water

Street District
2007 Redevelopment

New York, NY West Side Highway 1973 Lessway 2001 Park

Niagara Falls, NY Robert Moses Parkway 2000 Two Lane Road, Other Two Lane
for Pedestrian and Bicyclists 2001 Road and Pedestrian Street

Paris, France Georges Pompidou Expressway 2002 Paris Plage (Paris Beach) 2002 Waterfront Park
Seoul, South Korea Cheong Gye Freeway 2003 Chong Gye Cheon 2005 Urban Greeway

Removed
F reeway

 
Source: Preservation Institute (2009) 
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Table 2.2. Cases of Planned and Proposed F reeway Removals  

Place F reeway Removed Sections
Rochester, NY Innerloop Entire Freeway

Trenton, NJ Route 29 Entire Freeway
Akron, OH Innerbelt Entire Freeway

Washington, DC Whitehurst Freeway Entire Freeway
Cleveland, OH Shoreway Entire Freeway
Nashville, TN Downtown Loop Interstate 65, 40, and 24

New Haven, CT Route 34 Connector Entire Freeway
Montreal, Quebec, Canada Bonaventure Expressway Between Notre-Dame Street and the Victoria Bridge

Tokyo, Japan Metropolitan Expressway Entire Freeway
Sidney, Australia Cahill Expressway Entire Freeway

Place F reeway Removed Sections
Baltimore,MD Jones Falls Expressway Entire Freeway
Seattle, WA Alaska Way Viaduct Entire Freeway
Bronx, NY Sheridan Expressway Entire Freeway

Buffalo, NY Route 5 Entire Freeway
Louisville, KY Interstate 64 Entire Freeway
Portland, OR I-5 The East Bank of the Willamette.
Chicago, IL Lakeshore Drive Lakeshore Drive from Grant Park

Syracyse, NY I-81 The elevated portion through the center of Syracuse

Planned F reeway 
Removals

Proposed F reeway 
Removals

 

Source: Preservation Institute (2009) 
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Public transit services help make cities sustainable and livable by relieving 

congestion, saving energy, conferring environmental advantages and enhancing the 

mobility of minorities (Altshuler et al., 1979; Dunn, 1997). For a long time, rail transit 

has been the dominant public transit option in urban areas. Recently, city leaders have 

turned their attention to bus rapid transit (BRT) that public transit system uses bus to 

provide higher speed transit service than ordinary bus service because of its cost 

effectiveness relative to rail construction, adaptability to the dynamics of urban spatial 

structures, ability to widen the service area without requiring car ownership and rail 

service, and compatibility with current rail transit systems. Table 2.3 presents 

representative cases of bus rapid transit operation. As we can see, many metropolitan 

cities world-wide operate bus rapid transit to provide improved service.  

Table 2.3. Cases of BR T as of 2003 

Nation City BRT Lines Le ngth O pe ning Ye ar
US Boston, MA Silver Line BRT 3.5 km 2002
US Charlotte, NC Independence Boulevard Busway 3.4 km 1998
US Eugene, OR East-West Pilot BRT 6.5 km 2003
US Honolulu, HI Bus Rapid Transit 10.6 km 1999
US Miami, FL South Miami-Dade Busway 13 km 1997
US Pittsburgh, PA South Busway 7 km 1977
US Seattle, Wa METRO Bus Travel 1.3 km 1990

Canada Vancouver, BC TransLink #99 27 km 1996
Australia Adelaide O-Bahn Guided Busway 12 km 1989
Australia Brisbane South East Busway 17 km 2001
Australia Sydney Liverpool-Parramatta BRT 31 km 2003

UK Leeds Guided Bus System (SuperBus) 1.5 km 1995
Brazil Belo Horizonte Avendia Cristiano Machado Busway 9 km 1983
Brazil Curitiba BRT 20 km, 40 km 1974, 2001
Brazil Porto Alegre Assis Brazil and Farrapos Busways 27.5 km 1978~1982
Brazil São Paulo São Mateua-Jabaquara Busway 31 km 1993

Colombia Bogotá Transmilenio 38 km 2000   

Source: Transit Cooperative Research Program (2003) 
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2.2 Dynamic Real Estate Market in the G reen and T ransit-O riented C ity  

 

1. Urban Amenities and Real Estate Market 

 

This section discusses the capitalization of public goods, the role of urban amenities, the 

function of valuation in real estate studies, the variation of premiums by amenity types, 

and recent studies on urban amenity infrastructure and its impacts. Although the urban 

amenities indicate benefits to increase property values, the amenities in this chapter 

mainly refer to urban parks, open space, and natural environments. Because we have 

fewer direct studies of the impact of public amenity investment on property markets and 

land use, the literature on amenity value in real estate directly or indirectly provides a 

theoretical framework and empirical evidence for this study.  

In property valuation, public goods other than urban amenities, such as higher-

quality education, have been capitalized in property prices. The basic assumption is that 

households choose their residential location by considering the quality of public services 

(Tiebout, 1956). The quality of schools has been reflected in housing prices in that 

wealthier people tend to choose to live in neighborhoods with better education services. 

Specifically, a study of the capitalization of test scores in residential prices found that 

parents are willing to pay about 2.1 percent more to live in neighborhoods where students 

score  5 percent higher on tests than the mean (Black, 1999). Even information on school 

grades tends to appreciate housing prices (Figlio and Lucas, 2004).  

There are few empirical studies on the direct relationship between urban 

amenities and land-use conversion. Some papers discuss how neighborhood attributes 
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affect land-use change. Specifically, converting to commercial and high-rise residential is 

more likely to emerge in proximity to transportation nodes and networks (Zhou and 

Kockelman, 2008). In the long term, urban amenities attract more people and firms, 

leading to active land-use change from undeveloped to developed high-rise residential 

and commercial. The developing patterns depend on the spatial range of amenity 

influence, market preferences, and land use regulations.   

 Valuation impact studies have been carried out on a site amenities as well as 

disamenities, including open space, waste facilities, building designs, streetscapes, and 

waterfronts. As an externality, a site amenity or disamenity typically generates its price 

effects on a specific aspect of a property (Kain and Quigley, 1970; Cheshire and 

Sheppard, 1995). A study in Massachusetts found that property owners were willing to 

pay for aesthetics and architectural design to increase land values (Asabere, Hachey, and 

Grubaugh, 1989; Vandell and Lane, 1989). Open spaces with natural areas tend to 

increase land prices by luring people with their intrinsic qualities, but also by reducing 

the amount of developable land available in the neighborhood. However, negative factors, 

such as increased noise and traffic near popular parks, might reduce residential property 

values (Frech III and Lafferty, 1984). Proximity to disamenities,  such as toxic waste sites 

or airport flight paths, tend to lower property values, most significantly in residential 

contexts (Kohlhase, 1991). 

Research also shows that different types and sizes of open space create local 

variations of land price effects. A hedonic price study of sales transactions in South 

Carolina found that small neighborhood parks significantly enhance nearby residential 

property values (Espey and Owusu-Edusei, 2001). Another study in Portland, Oregon, 
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found that natural-area parks were more greatly valued than urban parks because they are 

associated with cleaner air (Lutzenhiser and Netusil, 2001). Another study of Portland 

found that proximity to private parks and golf courses, which reflected greater access to 

the facilities, also significantly increased nearby residential sales prices (Bolitzer and 

Netusil, 2000). Glaeser, et al. (2001) have argued that urban parks, open space, and 

waterfront improvements can help cities attract skilled workers and knowledge-based 

industries.     

Far less is known about the price impacts of converting from transportation 

facilities to public amenities, for example, of replacing an elevated freeway with an urban 

greenway. A study of Boston’s “Big Dig” project (wherein an elevated freeway was 

replaced by a tunnel and a linear park) found that proximity to open space increased 

nearby property values (Tajima, 2003). This, however, was a cross-sectional study that 

focused only on post-freeway impacts. A study of two freeway-to-boulevard projects in 

San Francisco found residential property values generally increased as a result of the 

conversion (Cervero, Kang, and Shively, 2009). Apparently, urban amenity infrastructure 

attracts and retains people and firms around the amenity, while highway investments 

generate an uneven spatial concentration of households and economic activities along the 

network. 
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2. T ransportation, Public T ransit, and Real Estate Market  

 

The quality of urban transportation has been documented to affect real estate prices and 

land use. As urban economists point out, the value of real estate is determined by its 

intrinsic attributes as well as external environments. Furthermore, land-use changes and 

the location of firms and households depend on the trade-off between land rent and 

transportation costs. Thus, we can understand the connection between land use and 

transportation by examining variations in property values and changes in land use (Ryan, 

1999).  

  The impact of urban highways on neighborhoods has been studied in depth for 

more than 50 years. Based mainly on econometric results, studies confirm that urban 

highway networks significantly determine the locations of firms and households (Boarnet, 

1998; Boarnet and Chalermpong, 2001). Rapid population and employment growth must 

be accompanied by a capitalization of the accessibility benefits by of nearby properties 

and highways. Other preconditions—such as deregulated zoning, higher permissible 

density, and infrastructure provisions—are required if road investments are to have 

significant impacts on land-use (Giuliano, 2004).  

Most empirical investigations of the land-market impacts of infrastructure have 

relied on hedonic price models to identify the effects of proximity and accessibility and 

isolate them from other factors that influence land prices. One California study concluded 

that the impact of highway investments on land use depends on the network structure and 

the patterns of economic growth (Boarnet and Haughwout, 2000). Site attributes also 

influence the local variation of property value effects that highways create, because the 
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limited amount of commercial land available near highway interchanges—and its greater 

visibility, exposure, and ease of site access—tends to increase its property value (Voith, 

1993).  

The impacts of highways on development and land prices also vary by the 

temporal scope and geographical scale of the analysis (Bhatta and Drennan, 2003). 

Because of time lags in property development, the impacts of highways on urban 

structure and land use might be immeasurable in the short term, yet appreciable over 

many years (Giuliano, 2004). In terms of scope, a macroscale study might present only 

weak land-use effects, while a neighborhood-scale study might find a significant degree 

of land-use conversion.  

Public transit impacts represent another aspect of land use and transportation 

studies. Despite the financial burden of transit investment, proponents argue that public 

transit enhances the accessibility of inner cities and attracts firms and households in 

declining inner cities. Public transit is also expected to help increase access to job 

markets for low-income residents (O’Regan and Quigley, 1999; Holzer, Quigley, and 

Raphael, 2003).  

Most studies of the impact of heavy rail systems on land value have produced 

clear results that rail transit impacts vary with specific local contexts and institutional 

constraints. Studies of San Francisco’s BART found considerable variation in land-price 

impact, with dramatic benefits accruing to downtown San Francisco commercial 

properties, but few to suburban residential property (Cervero and Landis, 1997). Research 

on Miami’s Metrorail revealed no discernable land-price effects owing to low transit 

demand and the distribution of low-rise property markets over wide service areas 
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(Gatzlaff and Smith, 1993). Another study, however, showed that the opening of 

Chicago’s Midway Line increased housing prices, with local variation over time 

(McMillen and McDonald, 2004). The immediate benefits of new transportation 

investments are reflected in real estate prices, while land-use impacts tend to unfold over 

the longer term, partly due to institutional lags (e.g., in obtaining building permits and 

zoning amendments) (Perez et al., 2003). 

Theorists hold that traditional bus transit services generate weak effects on urban 

structure and land-use patterns because they fail to confer significant accessibility 

benefits. In developing countries, the improvement of bus transit service through the 

introduction of median bus lanes shows significant impacts on property markets are 

possible (Polzin and Baltes, 2002). Levinson (2002) argues that BRT improvements in 

Ottawa, Pittsburgh, Brisbane, and Curitiba generated land-use benefits as notable as 

railway investments. Vuchic (2002) doubts the discernable effects of BRT, showing that 

light-rail transit (LRT) has a more significant potential to impact urban spatial structures 

and property markets than BRT.  

Empirical evidence on this debate is quite limited. Several studies have focused 

on the effects of BRT on land values. A study of dedicated-lane BRT services in Los 

Angeles found weak negative impacts on residential values, and small premium effect on 

commercial parcels (Cervero, 2004). A study of the more substantial BRT system in 

Bogotá, Colombia, confirmed substantial land-value benefits. Bogotá’s TransMilenio 

BRT conferred a rent premium per square meter on nearby multifamily residential units 

(Rodriguez and Targa, 2004). Creating pedestrian-friendly environments near BRT bus 

stops tends further to appreciate land value within the service areas of BRT (Estupinan 

           15



 

and Rodriguez, 2008). The relationship between BRT and property value is neither clear 

nor linear. An empirical study confirms that heterogeneous neighborhood attributes can 

alter the impacts of car and public transport travel time on residential property prices (Du 

and Mulley, 2006). Another empirical study suggests that clustering transit stops 

strengthens the central status of places with more commercial and mixed development 

(Zhou and Kockelman, 2008). This study tests how bus rapid transit system changes land 

use and property value through comparing the localized impacts without and with BRT 

projects.   

 Unexplored questions remain about the impacts of infrastructure expansion and 

removal, ones this dissertation aims to address. First, our understanding of the impacts of 

BRT expansion and freeway demolition on land uses and land values is incomplete. 

While case studies of Bogotá’s TransMilenio BRT in Colombia and the Big Dig in 

Boston have attempted to evaluate how the proximity of BRT lines and urban greenways 

affects land markets, academics and practitioners still need to assess more cases and use 

more sophisticated modeling. Second, we have few studies on the spatial responses of 

land uses and land values to public transit reform and freeway removal. While most 

recent papers have addressed the positive or negative impacts of the development of 

highways, public transit, and urban streams, the spatial patterns of gains and losses from 

such innovative policies are still not clear. Finally, global city leaders are keenly 

interested in comparing effects before and after these projects. This study shows how to 

understand the dynamic change created by public transit and freeway demolition projects, 

and to estimate the outcomes of the policies giving rise to these projects. 
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2.3 F irm G eography in the Rise of Urban Amenities and Public T ransit  

 

1. Urban Amenities and F irm G eography  

 

This subsection explores theoretical and empirical studies of urban amenities and firm 

geography. Three academic groups have investigated the relationship between urban 

amenities and firm geography as well as employment location: they have, respectively, 

used creative class theory; neoclassical urban resurgence theory; and amenity-driving 

urban growth theory. The three approaches commonly emphasize that the location choice 

of highly skilled human capital is associated with diverse urban amenities. 

Creative class theory argues that the creative class such as scientists, engineers, 

artists, musicians, designers, and knowledge-based professionals leads to urban economic 

development, because the class generates creative ideas and higher productivity based on 

the agglomeration economy and knowledge spillover in cities (Jane Jacobs, 1969; Florida, 

2002). Thus, planners must assess how to attract and retain highly skilled human capital 

so as to promote the economic well-being of cities. This theory suggests that the creative 

class tends to concentrate in places with a dense labor pool, active social interaction, 

cultural openness and tolerance, and higher quality of life (Florida, 2002 and 2005; 

Yigitcanlar, Baum, and Horton, 2007). The creative class prefers an inner city that 

provides public amenities, affordable housing, and culture industries (Currid, 2007).  

The neoclassical urban resurgence theory of Edward Glaeser and his colleagues 

pays attention to the relationship between the geographical patterns of skilled human 

capital and consumer amenities associated with urban growth. This academic group 
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observed the resurgence of central cities in the United States since the 1990s. The 

discernable new trend is that talented workers come back to inner cities to take advantage 

of face-to-face opportunity, economize on transportation cost, and enjoy consumer 

amenities. The neoclassicists argue that diverse services and consumer goods, aesthetics 

and human-scale settings, better public goods, and transportation speed are critical 

components for the resurgence of inner cities (Glaeser, Kolko, and Saiz, 2001). 

Particularly, amenities for consumers in inner cities encourage the migration of highly 

educated workers (Shapiro, 2006). Attractive restaurants and other higher-quality 

services provide favorable urban settings for skilled human capital that harnesses 

knowledge spillover. In urban spatial structures, the consumer amenity is also more likely 

to emerge near natural amenities. Combining both amenities effectively attracts the 

creative class and industries. The remarkable difference of neoclassical urban resurgence 

theory from creative class theory is to expand amenity concept into consumption and 

mainly focus on the revival of central cities as a hub of skilled-workers and 

agglomeration economy. Clearly, they emphasize consumption side and quality of life 

breaking the traditional perspective that cities are considered as the place of production. 

One of issues is what the impacts of amenity-oriented public investment are on the 

location choice of creative class and firms.     

Amenity-driven urban growth theory, represented by Terry Clark, focuses on the 

roles of, and distinctions between, natural and constructed amenities in urban economic 

development (Clark, 2002 and 2004). For a long time, traditional urban economists 

thought that production functions promoted consumption functions in cities. The 
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amenity-driven development approach suggests that the consumption-setting attracts and 

retains highly skilled human capital, leading to higher productivity (Figure 2.1).  

 

F igure 2.1. F rameworks for Amenities, Human Capital, and Economic G rowth 

 

 

 

 

  

 

 

 

 

 
Source: Clark (2004) 

 Amenities such as open space and views can be critical factors for household and 

employment location decisions. An international comparison between Paris, France, and 

Detroit, Michigan, in the United States, demonstrates that diverse urban amenities in 

Paris attract high-income households (Brueckner, Thisse, and Zenou, 1999). In the 1990s, 

a strategy to enhance urban amenities through the use of greenery has emerged in the 

United States. Of the goal is to improve air quality, provide clean water, plant a million 

trees, promote public transit, and expand green space. Specifically, the experience of 

making cities green— observable in New York Portland, Oregon, Denver, and Seattle—

indicates that greening cities results in a positive migration of people and knowledge-

based firms, which saves energy and reduces  pollutants, and improves the quality of life 
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(Birch and Wachter, 2008). In terms of economic geography, a study of Greater Los 

Angeles suggests that worker amenities—such as a school district’s higher education 

expenditure per student, lower crime rates, and proximity to the ocean—directly 

accounted for the spatial variation of office rents and firm location choice (Sivitanidou, 

1995). Furthermore, better residential amenities are more likely to attract skilled workers 

in knowledge-based firms (Gottlieb, 1995).  

 The relationship between urban amenities and urban growth strongly depends on 

the types of amenities available and the surrounding urban setting. An econometric study 

of the role of amenities in spurring regional growth found that natural amenities 

combined with recreational facilities substantially lead to city growth (Deller et al. 2008).  

 Contemporary urban economics emphasizes the importance of quality of life in 

urban growth. As the level of income rises, higher-income workers and residents pursue a 

more sophisticated quality of life. A few pioneering studies confirm that the local 

variation of amenities considerably accounts for the level of wages (Roback, 1982 and 

1988). Another study confirms that highly educated workers are more likely to relocate to 

better business environments and places with greater urban amenities (Chen and 

Rosenthal, 2008). Thus, quality of life significantly determines employment and 

residential growth patterns (Shapiro, 2006). A number of empirical studies strongly 

suggest that public policy should focus on the diverse urban factors that create consumer 

and urban amenities, such as convenient public transit, clean air, better education systems, 

and cultural facilities (Rappaport, 2009).   

 Places with more urban amenities and a higher quality of life become arenas of 

active communication among skilled workers (Charlot and Duranton, 2004). One 
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empirical study suggests that skilled workers’ interaction and knowledge spillover 

concentrate at places with both greater amenities and a higher quality of life (Fu, 2007; 

Rosenthal and Strange, 2008).  

 The three theories provide theoretical and empirical grounds to understand the 

importance of urban amenities and recent responses of population and firms to diverse 

amenities, especially, in inner cities. Although these theories emphasize the public 

intervention in providing urban amenities and public transit service, one of unanswered 

questions is how public investments for urban amenities and bus transit service changes 

spatial patterns of employment densities and location choice of creative industries.   

 

2. T ransportation, Public T ransit, and F irm G eography  

 

Understanding transportation impacts is key to explaining and predicting firm geography. 

Urban economic theory holds that firms and households choose locations by considering 

rent and transportation costs (Alonso, 1964; Giuliano, 2004). To understand the 

relationships between transportation and firm geography, we need to consider 

nontransportation components as well, such as developing information technology, land-

use regulation, tax policy, and homeowner politics (Fischel, 2001).  

Housing and neighborhood attributes also influence household and firm location 

choices. Models that simultaneously account for residential and employment location 

decisions show that better living environments tend to spur employment growth. Among 

components favorable to firm location, transportation is critical because households are 

sensitive to options for accessing their working places (Deitz, 1998). Higher accessibility 
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to job markets is another factor in how residents of owner-occupied houses choose 

neighborhoods, because commuting time is important in shaping the geographical 

patterns of residents and firms (Quigley, 1985).  

The spatial clustering of firms generates subcenters of jobs along main 

transportation corridors. This clustered location and connectivity among firms then 

increases employment densities at specific places. A subcenter study of Chicago confirms 

that easy access to airports, highway, and rail transit allows firms to concentrate at 

specific areas and enjoy greater economies of scale (McMillen and McDonald, 1998). 

Another Chicago case study reveals that Central Business District (CBD)-oriented urban 

structures and main transport facilities decisively determine the location and growth of 

job subcenters (McMillen and Lester, 2003). In the global economy, the growth of 

subcenters varies with the composition of industries and accessibility to airports, not 

proximity to the labor pool and highways (Giuliano and Small, 1993). A subcenter tends 

to locate close to, or in connection with, other subcenters to take advantage of face-to-

face information exchange and knowledge spillover (Sivitanidou, 1996).  

Among forms of public transit, rail transit most remarkably changes the spatial 

patterns of employment as well as industrial composition, because network proximity to 

customers and other businesses matters most in firm geography (Bollinger and 

Ihlandfeldt, 1997). Further, hauling large-volume passengers in fast and stable speed 

within wide-area railroad network resulted in noticeable affects on the spatial 

arrangement of demography and firm geography. In terms of employment options, 

Washington’s METRO encourages the creation of jobs and a diverse composition of 

industry within its transit service areas (Green and James, 1993). A BART study 
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confirms that the shares of knowledge-based professional workers rose near BART 

stations, because occupations that require highly skilled workers optimize the value of 

face-to-face communication and access to a competitive pool of skilled workers (Cervero 

and Landis, 1997). The variation of rail transit impacts on employment and firm locations 

depends on local contexts, such as the local economy, existing employment and 

population densities, and travel demand.  

 We currently have less knowledge regarding the impacts of urban greenway and 

bus transit on firm geography. First, while urban economists argue that urban parks 

attract and retain the creative class or industries, we have few empirical tests of the link 

between newly emerging public investment such as urban greenways and BRT and the 

location of creative industries. Second, most studies of public transit and firm geography 

have focused on the impacts of rail transit, not of bus rapid transit because rail transit 

caused more remarkable effects on urban spatial structure than bus transit. As public 

finance has suffered from chronic deficit in rail operation, many transportation authority 

turn their interests into bus transit operation. Therefore, we need more empirical studies 

drawing on available data and sophisticated frameworks to identify the connections 

between bus transit and employment locations. Finally, we have only a few evidences to 

assess the change of employment density that follows the introduction of urban 

greenways after freeway removal and investment in bus rapid transit. Especially needed 

are before-and-after studies that include time-series data to identify the substantial effects 

of urban greenways and bus transit on the location and relocation choice of creative 

industries.  
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C hapte r 3. Urban and T ransportation Policy in Seoul, Korea 
 

This chapter explores the growth and changes of Seoul in the 20th century. It also 

examines urban greenway and bus rapid transit projects. To understand the context of 

these two innovative initiatives, this chapter also describes how Seoul has grown and 

changed within Korea’s national planning system, how the urban issues have emerged, 

and how Seoul Metropolitan City has responded to emerging urban challenges. The 

chapter closes by discussing the urban greenways and bus rapid transit projects in terms 

of implementation processes, performance, and citizen responses.  

 

3.1 Seoul, Ce nte r of Kore a  

 

Seoul has been the capital of Korea, as well as the hub of its economic growth, politics, 

and culture, since the Chosun Dynasty which had been a Korean sovereign state from 

1392 to 1910 (before Korea came under Japanese rule). The Seoul Metropolitan Area 

consists of Seoul, Kyunggi Province, and the city of Incheon (Figure 3.1). Seoul is 

located in Northwest South Korea, with an area of 605.39 square kilometers. The Han 

River bisects Seoul into northern and southern areas.   

 Seoul has experienced rapid population growth. The population of Seoul 

increased from 0.9 million in 1945 (when Korea won independence from Japan) to 10.42 

million in 2007 (Seoul Metropolitan Government, 2008). The population has stabilized at 

about 10 million since 1990 as a result of the suburbanization of Kyunggi Province. Over 

the past 20 years, population density has markedly increased in Seoul, as have traffic 

congestion and environmental pollution. According to the City Mayor’s website, the 
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Seoul and Incheon urban areas represent the sixth densest urbanized area in the world, 

with 16,000 residents per square kilometer (Figure 3.2).  

F igure 3.1. Location of Seoul, Kore a  

 

Source: Seoul Metropolitan Government 

F igure 3.2. Population Dens ity Among Global C ities (2006) 
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 Seoul is the center of Korea’s domestic economy and plays a leading role in the 

global economy. The GDP of Seoul was $218 billion in 2005, according to the City 

Mayors Statistics of Economy (Figure 3.3). Seoul contributes 21 percent of Korea’s 

national GDP, while comprising only 0.6 percent of the nation’s land area (Korea 

Tripartite Commission, 2009). Recent industrial trends in Seoul have led to a switch in 

emphasis from manufacturing to creative industries, which include office sectors, finance, 

insurance, real estate, and corporate service.  

Residential property accounts for the greatest percentage of Seoul’s land use, 

while commercial land use is concentrated in central business districts (CBD) and 

subcenters. Housing in Korea consists primarily of single-family housing, row housing, 

multifamily housing with fewer than five floors, and condominiums with more than five 

floors. Condominiums are distributed primarily in the newly developed areas of South 

Seoul. Meanwhile, non-condominium housing is located primarily in North Seoul’s old 

communities. For commercial and retail properties, shopping centers and department 

stores primarily concentrate in the CBD and subcenters along urban arterials while small 

shops are within residential areas. Green space surrounds Seoul as a result of Korea’s 

strict land-use regulation (e.g., its greenbelt policy) (Figure 3.4). In urban planning 

system in Korea, Seoul Metropolitan Government makes its Comprehensive Plan to 

address specific plans for land use, transportation, environment, and economy under the 

National Comprehensive Plan and Comprehensive Plan for Seoul Metropolitan Area.  

The high density of population and the rapid urban development boom in Seoul 

led to a huge demand for road construction and more public transit services. The roads 

expanded by a factor of six from 1960 to 2000 (Seoul Development Institute, 2003). 
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Since 2000, the transportation policy in Seoul has shifted from focusing on automobiles 

to the use of public transit in response to traffic gridlock and environmental issues. In 

2008, Seoul’s 10 inner-subway lines linked with a 300 kilometer-per-hour high-speed 

national line connecting Seoul with Pusan. Bus transit also operates within and outside 

the city (Seoul Metropolitan Government, 2008).  

 

 

 

F igure 3.3. Economic Status of Seoul, K ore a (2005) 

0

200

400

600

800

1000

1200

1400

To
ky

o

Ne
w

 Y
or

k

Lo
s 

An
ge

le
s

Ch
ic

ag
o

Pa
ris

Lo
nd

on

O
sa

ka
/K

ob
e

M
ex

ic
o 

Ci
ty

Ph
ila

de
lp

hi
a

W
as

hi
ng

to
n 

DC

Bo
st

on

Da
lla

s/
Fo

rt 
W

or
th

Bu
en

os
 A

ire
s

Ho
ng

 K
on

g

Sa
n

Fr
an

ci
sc

o/
O

ak
la

nd

At
la

nt
a

Ho
us

to
n

M
ia

m
i

Sa
o 

Pa
ul

o

Se
ou

l

City/Urban Are a

G
D

P 
in

 U
S 

$ 
B

ill
io

n

 

Source: City Mayors (www.citymayors.com) 

  

           27



 

F igure 3.4. Land Use Plan, Roads, and Subway Stations  in Seoul 

 

Source: Seoul Metropolitan Government 

 

As Seoul city has experienced rapid economic and demographic growth, a critical 

debate is how to resolve diverse urban issues such as traffic congestion, deteriorating 

environments, and low quality of life. Although Korean government developed South 

Seoul and New Towns outside Seoul to disperse the concentration of people and firms, 

the public policies increased commuting distance and worsened traffic congestion. This 

study focuses on urban greenway and bus rapid transit projects in that these options were 

effective to make the city livable and sustainable. These innovative policies provided 

high quality urban settings that both people and firms are willing to stay. The mixed and 

compact co- location of households and firms represents urban structure saving energy 

consumption and reducing commuting distance. Thus, this study supports the efforts to 
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make the city green and transit-oriented and tries to prove that the policies considerably 

convert congested and polluted communities into clean and livable neighborhoods.  

 

3.2 G rowth and C hanges of Seoul  

 

This section focuses on the urban development of, and changes to, Seoul stemming from 

the Korean central planning system. To understand the socioeconomic and spatial 

transformation of this rapidly growing city, this study addresses two key periods that 

represent the most remarkable phases of the expansion the Seoul Metropolitan Area: the 

new development of South Seoul and the large-scale new town development in the area. 

 

1. T he  R ise  of South Seoul  

 

Before the administrative areas of South Seoul (below the Han River) were expanded in 

1973, “Seoul” usually meant North Seoul (above the Han River). In the 1970s, Seoul 

faced two unprecedented challenges: a rapid concentration of population and the military 

threat from North Korea. The economic growth of Korea, fueled by exports, resulted in a 

higher density of residents and workers, and Seoul’s proximity to the Demilitarized Zone 

(DMZ) made the Korean government anxious about the safety of its primary city (Kim, 

2003). 

Under central top-down planning, the Korean government decided to develop 

South Seoul to provide new residential and industrial space and decentralize the city’s 

economic functions (Figure 3.5). Through diverse decentralization policies—such as the 
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large-scale development of condominiums, the relocation of top high schools and public 

offices, and grid-style road systems—South Seoul became the new subcenter for the 

headquarters of private companies, high-rise condominium complexes, and dense retail 

functions. Further, the central and Seoul governments continued to construct bridges over 

the Han River and relocated public facilities—such as the supreme courts, the public 

prosecutor’s office, and the national library—to South Seoul (Lee, 2003).  

This new development attracted and retained many residents and firms, which 

moved from old neighborhoods in North Seoul to the newly developed communities in 

South Seoul. Despite the necessity of this new development in South Seoul, the urban 

growth resulted in unbalanced spatial and social outcomes between areas of the city. As a 

result, downtown has suffered from a “hollowing” of residents and firms. This issue 

provided the ground for Seoul’s subsequent urban renewal policy.  
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F igure 3.5. Location of South Seoul Deve lopme nt 

New Developments in South Seoul

 
Source: Adapted from Seoul Metropolitan Government 

 

2. La rge-Scale  Ne w Town De ve lopme nts in Seoul M e tropoli tan A re a 

 

In the 1980s, the concentration of residents and employers in Seoul still required more 

space to live and work. The continuous trends compelled the central and Seoul 

governments to expand the size of Seoul. In 1970, a few satellite cities and regions 

around Seoul had grown as a result of the constant movement of people and firms. 

Relatively short commuting distances along the road system, interconnected subway 

systems, and the widespread availability of personal automobiles allowed residents in 

Seoul to relocate to areas outside the city’s limits.  
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At the end of the 1980s, the Seoul Metropolitan Regions experienced large-scale 

change of the region’s spatial structure. Since 1986, labor unions conflicted with 

representatives of capital regarding the democratization of Korea. The shortage of 

affordable housing and burdensome housing costs spurred labor strikes (Jun and Hur, 

2001). To cope with these social concerns, the central government in 1990 announced a 

master plan for constructing new towns within 30 kilometers of the CBD of Seoul that 

would provide 2 million housing units in the short term (Figure 3.6). The new towns 

inevitably were located far from Seoul because the city had little undeveloped land left, 

and was constrained by a strict greenbelt policy that governed its surrounding area. Table 

3.1 shows the locations, construction periods, and planned population densities of five 

new towns that were constructed between 1989 and 1995. The population density in 1996 

ranged from 18,600 to 41,000 per square kilometer. The side effects created by these new 

town developments are addressed in subsequent sections. 
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F igure 3.6. Location of Ne w Towns  in the  Seoul Metropolitan A re a 

 

           Source: Adapted from Seoul Metropolitan Government 

 

Table  3.1. Locations of Ne w Towns  and The ir Population 

New Towns 
Distance to CBD 

(Direction)
Construction 

Period
Project Area 

(sq.km)
Population Density in 

1996 (per sq.km)
Bundang 25km (SE) 1989~1995 20 18,621                         

Ilsan 28km(NW) 1990~1995 16 22,267                         
Jungdong 25km (W) 1994~1995 5 40,599                         

Pyungchon 20km(SW) 1989~1995 5 31,911                         
Sanbon 25km(SW) 1989~1995 4 41,067                          

Source: Jun and Hur (2001) 
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New towns outside its city limits attracted the population from Seoul. From 1992 

to 1999, about 2 million, 20 percent of Seoul’s population, moved out to five new towns, 

which led to excess commuting, traffic congestion, and considerable environmental 

pollution (Table 3.2).   

 

Table  3.2. Re location of Population from Seoul to Ne w Towns  (1992–1999), in Thous ands 

New Town 1992 1993 1994 1995 1996 1997 1998 1999
Bundang 76 100 87 110 69 55 44 52

Ilsan 32 56 113 132 100 89 69 68
Jungdong - 57 58 52 31 26 28 34

Pyungchon 55 63 41 33 45 36 24 27
Sanbon 18 26 29 18 15 13 12 12

Total 181 302 328 345 260 219 177 193  

Source: Lee (2003) 

 

3.3 U rban Issues and Seoul’s Responses 

 

1. U rban Issues  

 

Seoul faces diverse and serious urban issues as its Metropolitan Area grows. This section 

considers the rise of suburbs and the decline of the CBD, the larger demand for 

transportation, and environmental deterioration (Seoul Metropolitan Government, 2006).  

 

The Rise of the Suburbs and the Decline of Downtown Seoul  

 

Since 1990, a significant percentage of the population of Seoul has moved out to 

Kyunggi Province in response to escalating housing prices in Seoul and the large-scale 
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residential development of the province. Figure 3.7 reveals the trend—the decline of 

Seoul’s population and the concomitant rise of the provincial population between 1992 

and 2007.  

 

F igure 3.7. Population of Seoul Metropolitan A re a 
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Source: Korea National Statistics Office (2008) 

 

The development stabilized housing prices, but increased the average commuting 

distance to Seoul because the new towns had been developed mainly as “bedroom 

communities,” or towns without industry. Developed 20 to 28 kilometers from Seoul’s 

CBD, the new towns generated longer commutes as well as excessive energy 

consumption. Due to the shortage of public transit between Seoul and the new towns, 

most commuters in the towns depended on automobiles.   
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The outflow of population and firms from North to South Seoul and the new 

towns led to the decline of the CBD in Seoul in terms of a constant decrease of 

population and firms, a lower quality of life, and degenerating living environments. Due 

to low demand for housing in these areas, developers do not supply new housing and 

commercial properties. Further, local governments have weak public finance to provide 

and maintain infrastructures in the areas.  

The deterioration of population, households and firms in downtown Seoul shows 

the chronic declining trends. Table 3.3 shows the change of population in the Seoul, 

Jongro, and Joong wards. While the population of Seoul overall increased by 18.3 percent, 

the Jongro and Joong wards decreased by 43 percent from 1980 to 2000.  

Table  3.3. Population Change in Seoul, Jongro, and Joong Wards 

Items 1980 1985 1990 1995 2000 Rate of Change
Seoul 8,364,379    9,639,110    10,612,577    10,231,217    9,891,333    18.30%

Jongro and Joong Wards 535,067      475,555      431,449         325,866         304,933      -43.00%  

Source: Population and Housing Census (1980, 1985, 1990, 1995, and 2000) 

 

The exodus of people from downtown Seoul is not only a problem of numbers. It 

also represents the overall decline of the urban setting and the livability of downtown. 

Deteriorating circumstances expelled more people, and the loss of residents accelerated 

low new real estate development and under infrastructure investment (Yang, 2001). 

During the past decade, e.g., downtown Seoul has experienced a remarkable loss of 

industry, which primarily relocated in or near South Seoul and outside city limits. From 

1993 to 2004, the firms in downtown Seoul grew 8.9 percent while the number of 

employees decreased by 30.12 percent (Jeong, 2006). The trends show a growth in firms 

without job growth because firms in downtown Seoul downsized to adapt economics 
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recession and growing industries with job creation mainly emerged in South Seoul. 

Further, residents followed the relocated jobs. In summary, Seoul’s downtown has 

suffered from the exodus of households and firms and a deteriorating built environment. 

Unlike the United States, the main driver of the declining downtown was a policy effort 

to decentralize people and jobs, and to relocate housing provisions outside Seoul.  

  

Transportation Issues  

 

Economic growth and rapid urbanization have brought about steady increases in private 

car ownership and congestion levels in Seoul (Figure 3.8). Only 60,000 motor vehicles 

were registered in Seoul in 1970, but that number reached about 2.8 million by 2005.  

Private passenger cars accounted for 2.09 million of those vehicles in 2005 (Figure 3.9). 

The number of vehicles in greater Seoul has declined steadily, while the number in the 

Seoul Metropolitan Area has been increasing rapidly (Seoul Metropolitan Government, 

2006).  
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F igure 3.8. Rus h-Hour T raffic in Seoul 

 

Photo credit: Seoul Metropolitan Government (2008) 

F igure 3.9. Regis te re d M otor Ve hic les in Seoul (1995–2005) 
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Source: Seoul Metropolitan Government (2007) 

 

Between 1995 and 2005, average motor vehicle speeds in Seoul hovered around 

20 to 25 kilometers per hour, with the worst traffic congestion occurring during evening 

peak hours (Figure 3.10).  
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F igure 3.10. Spee d of M otor Ve hic les (1995–2005) 
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Source: Seoul Metropolitan Government (2007) 

Partly in response to extreme traffic congestion as well as income constraints, the 

majority of Seoul residents travel by public transportation. From 2003 to 2006, more than 

60 percent of motorized trips were taken by bus or subway (Figure 3.11).  

F igure 3.11. Mode  Share  in Seoul (2003–2006) 
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Environmental Concerns  

 

Environmental issues are among the most urgent facing Seoul in terms of air pollution, 

noise, and decimated ecological systems. After the mid-1990s, the Seoul Metropolitan 

Area faced deleterious air pollution due to the increasing number of automobiles, the 

rising number of vehicle miles traveled, and expanded urban development. NO2 and 

particulate matter (PM-10) are the main pollutants in this area (Seoul Metropolitan 

Government, 2006). Noise pollution also got worse owing to the increase in traffic in 

urban space.  

Further, the heat island phenomenon has expanded over Seoul. Higher urbanization, 

an increase of road surfaces, a decline in green space, and ecological damage all led to 

alarming levels of local urban heating.  

 

2. Back to the  Future  of Seoul  

 

The accumulation of urban issues in Seoul has required new leadership. In 2002, voters 

gave their political support to mayoral candidate Myung-Bak Lee, who framed urban 

renewal and sustainable city policies as a centerpiece of his campaign.  He proposed to 

remove freeways, reform public transit reforms, construct areas of new town/in-town, and 

fund the Seoul Green Network, including Seoul Plaza and Seoul Forest projects. From 

July 2002 to June 2006, Myung-Bak Lee’s government in Seoul implemented public 

transit reforms as well as a car restraint policy to enhance transport service, reduce traffic 

congestion, and improve the city’s quality of life. In his autobiography, Mayor Lee said 
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that his master plan was inspired by the Big Dig project in Boston and the cases of 

Curitiba, Brazil (Lee, 2007). Bus transit reform, freeway deconstruction, urban stream 

building, and planned new town developments were priorities for his government (Table 

3.4).  

Table  3.4. M ain Eve nts of U rban E conomics and Policy 

August 2000: Opening Extension Line of Subway Line 7 (28 km) 
December 2000: Opening Subway Line 6 (35.1 km) 
December 2001: Opening World Cup Stadium 
May 2002: World Cup in Seoul 
July 2002: Beginning of Myung-Bak Lee Government 
October 2002: Announced First New Town Plans in 3 Areas  
July 2003: Began to De molish C heon Gye  F re e way 
November 2003: Announced Second New Town Plans for 12 Places and 

5 Promoting Districts 
July 2004: Bus T rans it Re form (67.9 km of BRT spanning 7 corridors) 
Se pte mbe r 2005: Ope ning C heong Gye  Cheon (C G C) St re am 
December 2005: Announced Plan for 3 Promoting Districts  
January 2006: Announced Third New Town Plans for 11 places 

Source: Seoul Metropolitan Government Web Page (2008) 

 

This section briefly introduces the New Town-In Town development, the Seoul 

Green Network, Seoul Plaza, and the Seoul Forest projects. The Lee government 

recognized the need for the New Town-In Town program in reaction to growing public 

discontent regarding the excessively long commutes between far- flung new towns and 

central Seoul. Seoul’s city government sought central-city redevelopment by providing 

public amenities such as green space and by expanding infrastructure and public services. 

In 2002, the Seoul Metropolitan Government initiated three new pilot towns and 

announced a plan for 12 more towns in 2003. Further, Seoul developed five areas as 

“Balanced Development Promotion Areas” for commercial-residential mixed complexes 

(Hwang, 2006). Figure 3.12 shows the location of New Town-In Town and Balanced 
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Development Promotion Areas. Many of these Promotion Areas were situated along the 

median- lane BRT corridors.  

  

F igure 3.12. Location of Ne w Towns  and Promotion A re as  in Seoul, Kore a  

 

Source: Adapted from Seoul Metropolitan Government  

  

The Seoul Metropolitan Government has ambitious long-term plans to build a 

green network that connects the dispersed green spaces across downtown Seoul (Figure 

3.13). The essential concept is to link prominent green spaces, water corridors, and 

cultural sites in central Seoul. This project tries to form a ring and axis-type network 

connecting green spaces with the Cheong Gye Cheon corridor, Namsan with Bukhansan 
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Mountain, Seoul Forest with Dongdemun Stadium, and Namsan Mountain with Yongsan 

Park, from which the U.S. army will decamp (Seoul Metropolitan Government, 2005).  

 

 F igure  3.13. Long-Te rm Green Network Plan in Seoul, K ore a  

G reen NetworkG reen NetworkG reen Network

 

Source: Seoul Metropolitan Government (2005) 

 

 

The Seoul Plaza project, which converted roads in front of City Hall into a grassy 

park for citizens, opened in May 2004. The Seoul Metropolitan Government decided to 

build 1.32-hectare grass plaza with a fountain and 48 street lights (Seoul Metropolitan 

Government Web page, 2008). Before the project, the area suffered from chronic traffic 

congestion and poor pedestrian walking environments. 
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The Seoul Forest project symbolizes Seoul’s continuing effort to become a green 

city. The project converted 116-hectare Dduckseom Island into Seoul’s new green park in 

2005: it consists of an art and cultural park, an ecological park, a waterfront park, a 

bicycle pathway, and a pedestrian walkway (Seoul Metropolitan Government, 2005).  

 

3.4 U rban G re e nway Pro je ct  

 

1. Int roduc tion of Pro je ct  

 

This section introduces the background, history, governance, and design and construction 

of the urban greenway project, along with the issues those projects raised their resolutions 

and market responses. Seoul’s innovative strategy was to remove a freeway, and restore a 

urban streams and historical sites in downtown (Figures 3.14). Mayor Myung-Bak Lee 

initiated a project to uncover and restore the stream—which had been submerged beneath 

concrete and an elevated freeway since 1968—despite concerns about traffic congestion 

and the opposition of small shops and businesses in the CBD (Seoul Metropolitan 

Government, 2003). Figure 3.15 shows the remarkable change to central Seoul’s physical 

appearance following the CGC freeway removal. The greening of central Seoul clearly 

created a public amenity; however, as the photograph reveals, its development required a 

significant loss in road capacity.  
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F igure 3.14. Location of Cheong Gye  Cheon Corridor 

 
Source: Adapted from Seoul Metropolitan Government 

F igure 3.15. T rans formation from E le vated F ree way to U rban Gree nway  

  
  
Left: Before July 2003. Right: After October 2005. 
Photo credit: Seoul Metropolitan Government  
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A combination of factors encouraged the innovative decision to tear down Seoul’s 

CGC elevated freeway and restore the urban stream—flanked by a linear park, pedestrian 

walkway, and parallel surface road—that predated the freeway. Cheong Gye Cheon, 

which means “clear valley stream,” had been a source of fresh water and a centerpiece of 

urban life in Seoul since 1394. During the Chosun Dynasty (1392–1910), city residents 

did their laundry in the stream and frequently socialized along its banks. After the Korean 

War (1950–1953), the banks of the stream quickly changed into refugees’ temporary 

residential areas. Untreated waste and water were dumped directly into the stream, 

generating an environmental nuisance and finally prompting city officials to cover the 

stream with the elevated freeway.  

The CGC freeway capable of carrying about 168,000 cars a day, 50 to 80 meters 

in width and 5.84 kilometers in length, opened in 1971 in one of the densest parts of the 

city, built above the stream and a sewer trunk line. The freeway quickly became an 

important conduit for movement within the inner city. The safety issue pertaining to the 

elevated freeway, however, inflamed public interest. In 1992, a study by the Korean 

Society of Civil Engineering found that more than 20 percent of the freeway’s steel 

beams were thoroughly corroded and in need of urgent and continuous repair, requiring a 

large budget (CGC Restoration Project Headquarters, 2004). The Seoul Metropolitan 

Government immediately began repairing the road’s understructure; however, because of 

concerns about the road’s long-term safety and stability, these repairs were seen as a 

stopgap before the freeway was either totally restructured or torn down altogether.  

At roughly the same time that the CGC freeway was being repaired and under 

increased scrutiny, an urban regeneration movement was taking place in Seoul. The 
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Cheong Gye Cheon Study Association, established in 1999, suggested replacing the 

freeway with the urban greenway (Hwang et al., 2005).  It proposed creating the urban 

greenway to develop a livable green city, restore cultural assets near the greenway, and 

revitalize the inner city. Further, increasing automobile use and the more radial commutes 

from new towns in the periphery into the urban center led to steadily worsening traffic 

and environmental conditions. By the late 1990s, some critics charged that the large-scale 

residential developments of the new towns represented a failed urban experiment, 

exacerbating traffic congestion and environmental quality. The innovative idea of re-

urbanizing Seoul’s central areas through an infill of “new towns/in town” began to 

surface.  

Myung-Bak Lee led the charge to regenerate Seoul. After taking office in early 

2002, Mayor Lee began acting upon his campaign promises. By February 2003, a plan 

for the freeway removal was completed, and five months later, the CGC freeway had 

been entirely disassembled. The final cost of the freeway demolition and stream 

restoration was US $313 million. In the email interview on May 24, 2009, Dr. Kee-Yeon 

Hwang, who was a director of the Cheong Gye Cheon Research Group, said that the 

budget had no problem being allocated because the same amount of financial resources 

was needed to repair the old elevated freeway.  

Today, the restored CGC streams flows west to east in central Seoul, passing 

through 13 districts (the smallest municipal administrative units) in four different wards 

of the city. In 2003, the land-use composition of building floor space in these 13 districts 

was: commercial- retail (49%), office (29%), residential (13%), and other miscellaneous 

uses (9%).  

           47



 

The project was completed in two years in response to the unstable structure of 

the freeway and the public inconvenience caused by the construction downtown. From 

July to November 2003, the freeway was demolished using the diamond-wire cutting 

method, which removed the structure with relatively little dust and noise. The amount of 

removed material totaled 907,000 tons, including 79,000 tons of concrete, 82,000 tons of 

asphalt concrete, and 35,000 tons of steel. The structural waste was recycled to use in 

other road construction. To minimize the construction periods, the CGC corridor was 

divided into three sections, with demolition and construction implemented by three 

different construction groups simultaneously. The greenway building was executed from 

August 2003 to September 2005, following the phases of planned construction. The total 

construction time for the project was 27 months (Seoul Metropolitan Government, 2005).  

In the planning phase, the Seoul Metropolitan Government referred to foreign 

projects, such as Boston’s Big Dig and San Antonio’s Riverwalk. However, In the email 

interview on May 24, 2009, Dr. Hwang said that the government benchmarked more 

domestic examples, such as Sanjiwon in Jeju Island, rather than those from overseas. Jeju 

Island, the largest island in the Korea Strait, restored its original 500-meter-long urban 

stream, and removed condominiums and roads from the concrete covering the stream. 

Further, Dr. Hwang  said that the example of Yang Jae Cheon’s restored urban stream 

provided useful information regarding how to approach environment-friendly urban 

stream restoration and nearby residential development.  

The urban greenway that Seoul planned featured an urban stream with an average 

depth of 40 centimeters and an average flows speed of 0.25 meters per second, with 

pedestrian walkways on both sides and 22 historical bridges. To keep the level of the 
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stream, Seoul supplies 120,000 tons of water daily from two different water sources: 

100,000 tons of Han River water and 20,000 tons of groundwater from subway tunnels 

(Lee, 2006). To prevent overflowing of the stream in rainy season, the sewer system was 

designed to be capable of treating a total of 1.95 million tons a day, based on the worst 

flood scenario that would likely occur every 200 years. 

 Among the 22 bridges that connect north and south sections of the urban 

greenway, 16 bridges available to cars as well as pedestrians were built in consideration 

of traffic circulation and neighborhood environments. Four bridges are devoted to 

pedestrian walkways. Seoul made efforts to restore the bridges at their original locations, 

but relocated them when necessary. They expect the bridges with historical stories to be 

popular places for domestic and foreign tourists. To highlight featured sites, Seoul 

designed three different concepts along the CGC corridor: history and tradition 

(upstream); culture and modernity (midstream); and nature and future (downstream) 

(Seoul Metropolitan Government, 2005).  

 The Triangle Governance—composed of the Cheon Gye Cheon Restoration 

Center, the Research Group, and the Citizen’s Committee—contributed to the successful 

implementation of the urban greenway project. A division of the Seoul Metropolitan 

Government, the Cheon Gye Cheon Restoration Center was organized to help create a 

master plan as well as guide the overall implementation of the project. The Cheong Gye 

Cheon Restoration Research Support Group in the Seoul Development Institute provided 

the basic plan, the feasibility study for the project, and the transportation and 

redevelopment plans. A citizen participation group, the Cheng Gye Cheon Restoration 

Citizen’s Committee, evaluated public opinion related to the project and framed a 
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consensus on the related issues. The collaborative work among the three entities, based 

on trust, produced reasonable negotiations among stakeholders (Seoul Metropolitan 

Government, 2005).  

 In the email interview on May 24, 2009, Dr. Kee-Yeon Hwang suggested how to 

organize diverse fields for the project and to foster cooperation among  the Cheon Gye 

Cheon Restoration Center, the Research Group, and the Citizen’s Committee. To 

communicate effectively and generate a comprehensive plan for the urban greenway, 

specialists in the fields of city planning, transportation, environment, construction 

engineering, real estate, and conflict management worked together in the Research Group. 

They had weekly meetings to exchange their research and coordinate the plan. Further, 

the Research Group reported the results of weekly meetings and discussed plans for the 

urban greenway every month.  About 100 specialists joined the master plan for the urban 

greenway. After meetings between Seoul City and the Research Group, the Citizen’s 

Committee reviewed the plan and announced the final plan to the public. Through wider 

human networks and mutual trust, three organizations developed an efficient decision-

making process and reached a consensus quickly.  

 The experience of urban greenway project confirms that the sort of reform needs a 

leadership, institutional frames to make a consensus among interest groups, the close 

collaboration and coordination among related fields for the project, schedule-oriented 

decision making and resource mobilization, and sophisticated project design based on 

local contexts.  
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2. T wo M ain Issues and the  Resolution  

 

Concerns Regarding Traffic Congestion  

 

The proposal to demolish a freeway with a daily traffic volume of 168,556 vehicles 

inflamed the debate over traffic congestion. Opponents of the freeway demolition argued 

that the absence of the city’s major arterials would result in traffic turmoil, despite 

various proposed measures to control the changed traffic flow.  

The Seoul Metropolitan Government (SMG) did not wait for traffic to get worse 

in Seoul. To help relieve potential traffic congestion impacts, the SMG opened 68 

kilometers of rapid-bus-only median lanes along major arterials in 2004, and 

reconfigured bus routes better to feed into the city’s extensive subway system.  

According to transportation measures taken after freeway removal, the traffic 

flow was not as impaired as people feared. The average vehicle speed in rush hour (7–9 

a.m. and 6–8 p.m.) between 2004 and 2005 did not decrease: that speed was 17–18 

kilometers per hour between 7 and 9 a.m., and 12 kilometers per hour between 6 and 8 

p.m. The speed was somewhat lower as a result of the rapid change of the bus system in 

July 2004, but was already restored to the average level held prior to the CGC project by 

September 2004 (Seoul Development Institute, 2006).  

An interview with Dr. Hwang on May 24, 2009 presented a more detailed 

explanation of traffic concerns and the responses of citizens. He said that the dense 

connectivity of subways and buses in downtown Seoul helped relieve traffic congestion 

after the elevated freeway was removed. Further, citizens smartly responded to the 
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change of the transportation system by taking more public transit, traveling in non-rush 

hours, and detouring travel outside downtown Seoul. These changed travel behaviors 

recalled the behaviors of San Franciscans after two local freeways were removed, as 

documented in Cervero’s study (Cervero, Kang, and Shively, 2009). Dr. Hwang stated 

that BRT reforms were needed to alleviate traffic issues related to freeway demolition. 

He added, however, that the effects of the BRT project on urban spatial structures were 

limited. Obviously, the urban greenway project alone had more influence on changing the 

urban spatial structures, land market, and firm geography than the synergetic effects of 

the urban greenway and BRT projects.  

 

 The Opposition of Merchants  

 

Many small shopkeepers and merchants opposed the urban greenway project because 

they feared losing business. Alongside the former elevated freeway stand an assembly of 

small-scale shops and markets selling shoes, apparel, tools, and appliances. More than 

200,000 merchants and 60,000 shops are located this area.  

From the beginning of discussions regarding the CGC project, most merchants 

resisted the restoration of the CGC for three reasons. First, the conversion from freeway 

to urban greenway was likely to change the existing trade areas and disrupt the traffic 

flow of goods and customers. Further, the informal venders lost their place as a result of 

the removal of streets under the freeway. Second, the merchants wanted to express their 

opinions in a participatory process. In that process, they asked to be compensated for 

their losses resulting from the CGC project. Finally, the decisive factor was that the 
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consensus-building among merchants took a long time because of the diverse 

composition of merchants and industries near the CGC corridor.  

After recognizing the serious opposition of merchants, Seoul Metropolitan 

Government (SMG) collected their opinions through public hearings and presented them 

to the interested merchants. The merchants relied on the Cheong Gye Cheon Residents 

and Merchants Council to represent their interests. SMG conducted more than 4,000 

interviews with the merchants before the start of the CGC project. For the merchants’ 

convenience, SMG made assurances that the advanced technology of freeway demolition 

would minimize dust and noise.  

Through intensive negotiations, the SMG was able to head off the opposition by 

offering reasonable suggestions to protect the business of shopkeepers and merchants. 

SMG built a parking lot for merchants’ activities in Dongdaemun Stadium and offered 

free shuttle bus service through the CGC corridor. The SMG also instituted a reduced 

local parking fee, supported advertising with electronic billboard and newspapers, and 

offered financial support, including subsidies and low-interest loans for small merchants. 

For the merchants intending to relocate their shops, the SMG planned to build a special 

business district in the 120-acre Munjeong District that was easily accessible by 

highways and public transit (Hwang et al., 2005).  

In the email interview on May 24, 2009, Dr. Kee-Yeon Hwang pointed out that 

the most difficult thing was to persuade citizens in an industrialized time to convert their 

way of thinking toward sustainable urban development. Removing the freeway was a 

symbol of urban policy that Seoul highlighted, so that a green and transit-oriented city 

could replace the automobile-centered industrial city. Citizens, professionals, and 

           53



 

merchants in the old paradigm resisted the emerging paradigm represented by freeway 

removal and the installation of urban greenways. Dr. Hwang also said that SMG 

developed a vision of Seoul’s future using computer graphic technology, which helped 

attract people who opposed the urban greenway project. Further, the monitoring process 

before and after the project revealed many positive effects of the project. Dr. Hwang 

emphasizes that multifaceted monitoring is essential for large-scale projects facing 

opposition. The monitoring provides critical information to understand the change due to 

the project and design sequential policy to maximize the benefits of urban greenway. 

Further, he added in his evaluation that the project succeeded because the benefits for the 

land market and environment outweighed the detriments, such as traffic congestion. The 

urban greenway project increased property prices and the demand for urban development 

because it provided critical momentum to enhance old urban landscape. Further, he said 

that a few thousand visitors who surveyed the area in the months after the opening, and 

positive reporting by the mass media, verified the success of the project.  

 

3. Evaluate d I mpacts  

 

This section summarizes the monitoring results of the Seoul Development Institute so one 

can understand the effects of the urban greenway project. The Seoul Development 

Institute monitored the effects of the urban greenway near areas of the CGC corridor in 

terms of land market, industry location, transportation, and environment (Seoul 

Development Institute, 2006).  
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 The restored amenity value has been reflected in real estate price. The CGC 

project has conferred premium impacts on property prices within 22 blocks along the 

CGC corridor. In these areas, office rents went up by an average of 10 percent, while land 

prices rapidly appreciated by 40 percent. Condominiums near the CGC corridor gained 

20–30 percent premiums. These trends showed a remarkable appreciation in property 

values generated by the urban greenway project, as compared with South Seoul. 

Although this survey focused on limited areas near the CGC corridor, it reveals the 

market trends before and after the urban greenway project.   

The project has changed the composition and location of the areas of industry. 

The number of business increased between 2002 and 2004, while the overall employment 

decreased due to the relocation of businesses and restructuring of firms. The Seoul 

Development Institute concluded that firms tended to see localized clustering following 

the changes in the urban environment.  

Monitoring transportation revealed that traffic congestion caused by to freeway 

demolition was not realized because of the increase in the use of public transit and the 

dispersion of travel demand. Average vehicle speed during rush hour in the CBD was 17–

18 km/h from June 2003 to June 2005, with no change before and after the project. 

Vehicle speed dropped just after the operation of BRT, but came back to their levels 

before the project. After the construction of the urban greenway, citizens tended to take 

subway instead of their personal automobiles. In the CBD, the number of subway 

passengers rose by 9 percent after BRT reforms in July 2004. Further, bus median- lane 

installation and reforms of the fare system contributed to the rise of public transit 

ridership.  
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The replacement of the freeway with the urban greenway positively influenced 

environments in the CBD. First, the level of air pollutants near CGC decreased after the 

CGC project. The level of particulate matter 10 (PM10) along the CGC corridor was an 

average of 1.13 times higher than in other regions, but decreased to 0.96 times after the 

restoration. An average level of NO2 along Cheong Gye Cheon corridor, where was 1.02 

times higher than that of nearby areas before the restoration, was lowered by 0.83 times 

on average after the opening of CGC urban greenway. The heat island near the CGC 

stream was ameliorated in terms of spatial change of temperature. Specifically, the 

temperatures along the corridor were 3.3o to 5.9o Celsius lower than those of comparable 

roads four to seven blocks away. Further, wind speed along the CGC corridor rose by 

11.6 percent, owing to the construction of an urban stream that interposed not barriers to 

wind flow. The active circulation of wind plays a role in dispersing air pollutants and 

lowering the temperature in the CBD.  

In the email interview on May 24, 2009, Dr. Kee-Yeon Hwang added more 

detailed information regarding the effects of the urban greenway in terms of development 

in North Seoul, CBD renewal, transportation, and environment. First, the urban greenway 

project returned historical assets to North Seoul. Rebirth of the urban stream gave an 

opportunity to redevelop old buildings and high-rise residential development near the 

stream. Second, the urban greenway encouraged the inflow of cafés and restaurants, 

attracting pedestrians on their way to the stream. As the spatial demand for retail and 

restaurants rose, building owners redesigned their buildings to be more pedestrian-

friendly. Third, the urban greenway project provided more space for pedestrians and 

bikers rather than for automobiles. The Seoul Metropolitan Government is currently 
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building a park with green space on the Sejong Ro. Further, Seoul plans to install roads 

only for bikers inside and outside downtown Seoul. Seoul has confirmed that the benefits 

of a green and transit-oriented policy are greater than the costs of traffic congestion 

resulting from a loss of road capacity. Finally, the experience of the urban greenway 

influenced the policy direction of other local governments in Korea. More local 

governments are going to change their policies to favor pedestrians and bikers.  

Dr. Hwang stressed the importance of the planned development of affordable 

housing near subway stations in order to renew downtown Seoul. Such a policy will 

generate anew urban lifestyle that does not depend on automobiles. Further, congestion 

prices and constraints on parking lots should be increased to reduce travel demand 

following the CBD renewal. Finally, Dr. Hwang expected that Seoul will become a more 

environmental and transit-friendly city by building the Plaza on Sejong Ro, and by 

connecting Cheng Gye Plaza and the redevelopments with pedestrian-friendly routes in 

the Sewoon Commercial complex near the urban stream.  

 

4. Fi rm and Citize n’s Response  to Urban G re e nway Pro je ct  

 

To know the responses of citizens and private companies to the urban greenway project, 

the Seoul Development Institute surveyed firms near the urban greenway and citizens 

four times. Table 3.5 summarizes these surveys.  

 

 

 

           57



 

Table  3.5. Summary of Su rve y on the  U rban Gree nway Proje ct 

Ite ms Fi rst Se cond T hi rd Fourth 
Numbe r in 

Sample  
1,000 Firms, 
  

1,000 Firms  509 Firms  1,000 
Seoul Citizens 

Me thod 
Face-to-Face 

Personal Interview, 
Structured Questionnaire 

Telephone  
Interview 

Pe riods  Dec. 3–20, 
2003 

May 28– 
June 11, 2004 

Jan 11–15, 
2005 

Nov. 24–25, 
2005 

Source: Seoul Development Institute (2006) 

 

In the first and second surveys, 69 percent of firms near the CGC corridor 

evaluated the urban greenway project positively. Further, 77 percent of them had positive 

expectations for the period following the CGC project. However, they were concerned 

about traffic jams caused by fewer road lanes and the shortage of parking, although 

commuting times and loading schedules were less affected than anticipated (Seoul 

Metropolitan Government, 2006). The third survey, conducted in January 2005, still 

revealed the positive response of firms and merchants to the CGC project. Recalling their 

reactions in the first and second surveys, they still expressed their concern about 

transportation. But they were fairly satisfied with the enhanced neighborhood 

circumstances that stemmed from the replacement of the elevated freeway with the urban 

greenway.  

According to a fourth survey of Seoul citizens, 46.1 percent had visited the CGC 

corridor and 89.8 percent had supported the CGC project’s improvement of CBD 

environments and restoration of ecological systems. Their main concerns after the CGC 

project regarded inconvenient automobile travel, facility safety, and a shortage of 

convenience facilities.   
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In summary, firms and citizens gave political support to the urban greenway 

project even though they were concerned about the decline of transportation capacity 

caused by the removal of the elevated freeway.  

 

5. Lesson f rom Seoul City  

 

Many city leaders want to know how the urban greenway project in Seoul succeeded in 

the short term. Based on the related documents and interview with Dr. Kee-Yeon Hwang 

on May 24, 2009, this section presents the lessons learned from the project that will 

facilitate innovative urban policies.  

First, leadership matters. Mayor Myung-Bak Lee recognized the need of citizens 

to create a more sustainable city without traffic congestion and environmental pollution. 

Particularly, high- income Seoulites with experience living abroad strongly supported an 

innovative policy to make a green and transit-oriented city. The key components of the 

mayor’s leadership were a resolution to complete affairs already decided, experience in a 

construction company that manages urban project, rational charisma, and reliability to 

citizens. However, only his leadership accounts for the success of urban greenway project.  

Experts of urban planners, supports of mass media, and sharing urban issues of citizens 

made his leadership to complete the project.   

Second, Seoul maintained an efficient decision-making process. Mayor Lee, three 

vice mayors, and directors of departments related to the urban greenway project 

participated in an 8 a.m. meeting every Saturday. After talking about urgent issues related 

to the project every weekend, they made decisions regarding the determinative issues. 

           59



 

This style of talking sped up the decision-making for, and execution of, this project more 

efficiently.  

Third, after establishing the timeline for completion of the urban greenway project, 

the Seoul Metropolitan Government provided all the necessary resources for the project 

up front. Usually, city governments mobilize their resources in stages correlated to the 

progress of the project. The Seoul government adopted a unique style of synchronizing 

research, design, and negotiation process to lessen the time to execute the project. Further, 

it designed a schedule based on the predetermined completion time.  

Fourth, the turnkey-type construction reduced the time to completion. This is one 

way to mobilize resource for the projects all at once, as Mayor Lee noted in his 

autobiography (Lee, 2007). Although many people thought that the project would take at 

least six years to complete, Mayor Lee was sure he could reduce the construction time 

with the turn-key method, as based on his experiences as a president of the Hyun-Dai 

Construction Company. The method divided the CGC corridor into three sections and 

three construction consortiums charged with constructing their own sections at the same 

time.  

 Finally, the city offered a reasonable alternative for conflict resolution with for 

merchants opposed to the urban greenway project. The Seoul Metropolitan Government 

faced two issues, including loss of sales during the construction of the urban greenway 

and the relocation of merchants. After focusing on these conflicts with merchants, the 

government looked for alternatives and persuaded the merchants. To ameliorate the loss 

of business, the government instituted a plan that improved market facilities, offered 

loans for small merchants and companies, and discounted parking fees for merchants. A 
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relocation site, which provided greater accessibility and modernized facilities, attracted 

merchants who were concerned about traffic congestion and the alteration of trade zones 

near the CGC corridor.  

 

3.5  Bus Rapid T rans it Pro je ct  

 

1. Int roduc tion of Pro je ct and I ts Evaluate d I mpacts 

 

This section introduces the innovative bus transit reform in terms of its background, the 

main reforms related to bus transit and governance, its evaluated performance, and 

citizens’ response. The greenway Mayor Lee installed in 2002 provides a pedestrian-

friendly water corridor and places for citizen relaxation. The conversion into urban 

greenway, however, reduced the capacity of traffic flow. Naturally, traffic congestion had 

been a common concern among the related stakeholders. The Seoul Metropolitan 

Government needed new transportation policies to accommodate travel demand. 

Specifically, the bus rapid transit project had been intended to offset the reduction in 

traffic capacity caused by to the removal of the freeway.  

 Because of transit’s shrinking mode share and worsening traffic congestion, bus 

transit reforms were introduced in the mid-1990s, including the provision of dedicated 

curbside bus lanes. These improvements failed to stem the decline in bus ridership, as its 

mode share fell from 30 percent in 1996 to 26 percent in 2002 (while subway’s share rose 

from 29 percent to 35 percent during the same period).  
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 A primary reason for bus transit’s decline was excessive competition among 

private operators, which resulted in redundant and unstable services, the frequent 

skipping of stops, and overly aggressive driving. Further, inconvenient transfers between 

transit points, poor service, irregular arrivals at bus stops, and limitations in service hours 

led to lower levels of bus modal share (Seoul Development Institute, 2005). The chronic 

deficits of bus companies required more government subsidy, whose total came to 97.2 

billion Korean Won (US$76 million) in 2003. Bus transit, however, still has offered 

mobility for citizens and economic activities. These factors prompted the Seoul 

Metropolitan Government to introduce a semipublic transit organization in the early 

2000s that set and enforced rules and standards for bus routes, schedules, and private 

operating practices.  

 To make a plan for the BRT project, the Seoul Metropolitan Government referred 

to cases of overseas cities in Latin America and Nagoya BRT in Japan. In the email 

interview on June 14, 2009, Dr. Gyeng-Chul Kim, who was a researcher of the Seoul 

Development Institute, observed that planners and staff, in planning the BRT project for 

Seoul’s contexts, tried to add more innovative measures. According to Dr. Kim, BRT 

projects had no difficulty obtaining financial backing because Seoul City converted some 

parts of its budget for road construction to install and operate the BRT system.  

 Similar to the reform of green spaces, bus transit reform changed the interests of 

stakeholders such as bus companies and citizens. The BRT project faced two conflicts 

among the interest groups. First, bus companies opposed the introduction of BRT because 

it required an overall reform of bus service that would alter existing bus lines and 

operations. The bus companies feared their interests would be compromised. The second 
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conflict arose on the merchants’ side, as they were concerned about the alteration of 

existing trade zones (Song and Kim, 2005).  

To make a consensus and implement the project, the Seoul Metropolitan 

Government established a new governance structure, the Bus System Reform Citizen 

Committee (BSRCC) in August 2003. Table 3.6 presents the participants of BSRCC. By 

collecting public opinions and discussion, BSRCC reached consensus on bus routes, bus 

fares, and the bus operation system. Though the process of forming consensus suffered 

from conflicts among interest groups, the organization played a critical role in making an 

acceptable plan for the groups. In the negotiation, the Seoul Metropolitan Government 

introduced a semipublic operation system, under which the city government manages bus 

routes as well as bus schedules, and bus companies operate bus lines following the city’s 

guidelines. This new operation system aims to guarantee efficient and coordinated bus 

management (Seoul Development Institute, 2005).  

Table  3.6. Partic ipants  of BSR CC 

Seoul Metropolitan Government 1
Seoul Police Agency 1

Seoul Metropolitan Council 1
Network for Green Transport 1

YMCA 1
Green Consumers Network in Korea 1

Citizen’s Coalition for Economic Justice 1
Seoul Bus Transport Association 2

Seoul Community Bus Transport Association 1
Seoul Bus Transport Trade Union 1

Transport Professionals 6
Accountant 1

Lawyer 1

Government

Citizen Groups

Bus Industries

Professionals

 

Source: Seoul Development Institute (2005) 

 

           63



 

In terms of road and transit systems, bus routes were reorganized and exclusive 

median bus lanes were installed. Under the reform, all bus services were classified into 

four color-coded types. The long-distance and intercity red services link satellite cities 

with each other and the center of Seoul, while the blue trunk services connect the sub-

core and Seoul’s city center. The green feeder services transport local passengers to 

subway stations and express bus stops. The yellow circular services orbit the urban core 

(Seoul Development Institute, 2005).  

Equally important was the full-scale upgrade of BRT services. During the early 

2000s, Seoul’s curbside bus lanes were expanded from 219 to 294 kilometers. In mid-

2004, dedicated median- lane services were introduced (Figure 3.16). By 2008, Seoul had 

installed 74 kilometers of median- lane BRT services spanning eight corridors (Figure 

3.17). The combination of dedicated lane services, bus-priority traffic signals, real-time 

passenger information systems, and attractively designed bus stops materially improved 

the quality of bus transit service.  
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F igure 3.16. B us  Median Lanes  in Seoul 

 

Photo Credit: Seoul Metropolitan Government 

F igure 3.17. M ap of B RT Corridors in Seoul 

2004

2008

2005

2003
1996

2004

2004

2005

2006

2006

2006

 

Source: Adapted from Seoul Metropolitan Government 
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 Bus transit reforms mainly focused on bus fares, road and transit systems, 

management technology, and fare cards. In July 2003, the remarkable transformation in 

pricing was designed to integrate the fare system of bus and rail services and charge fares 

based on total distance traveled, not on transportation mode. Specifically, the base fare of 

bus service was 800 Korean won for the first 10 kilometers and rose by 100 Korean won 

for every additional 5 kilometer traveled. Passengers were provided four free transfers for 

bus and rail services if they used a smart card to pay their fares. In July 2004, the 

distance-based fare system converted into a flat- fare system, and passengers were given 

free transfers to use within 30 minutes of payment for more convenient transfers and fare 

discounts (Seoul Development Institute, 2005). Table 3.7 gives the overview of the fare 

system. The innovative change in the fare system substantially increased bus and rail 

ridership. The combination of the improved system and improved technology led to 

increased public transit ridership.  

 

Table  3.7. B us  Fare  Structure 

Before (July 2003) After (July 2004)
Bus Only Flat Fare Flat Fare
Transfer 50 won discount Free(distance-based)

Card 650 won 800 won
Cash 700 won 900 won

Structure

Fare

Items

 
Source: Seoul Development Institute (2005) 

 

  New technology, represented by such innovations as smart transit cards and a bus 

management system (BMS), also contributed to the success of bus reform. The new smart 

card with stored values provided multiple services: it paid transit fares, provided transfer 

discounts, and collected information concerning travel patterns as well as bus revenues. 

Bus passengers can either purchase a prepaid card or use a post-paid credit card. The 
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convenient fare payment and transfer discount were critical advantages for passengers. 

Further, the information gained from the smart cards—regarding bus operations and 

passengers’ travel—has been an important resource for efficient bus management, and 

proven helpful for transportation research and rational decision-making for public transit 

(Seoul Development Institute, 2005). The other innovation appeared in the bus 

management system, which offers bus-related information to in-driving buses, passengers 

at bus stops, and citizens using the Internet, cell phones, and PDA.  

Although the new public transit policy has produced some passenger 

dissatisfaction, confusion regarding bus routes and numbers, and technical problems with 

the smart card, the reforms have generated less waiting time, fewer traffic accidents and 

personal injuries from bus transit, and an increasing number of bus passengers. Bus 

system reform in Seoul resulted in remarkable achievements in terms of increased 

ridership and vehicle speed, and a decrease in bus-related accidents. The improvement of 

the bus system led to an increased number of passengers on subways as well as buses. 

Particularly, the enhanced fare and transfer system between subways and buses prompted 

citizens to take public transit rather than their private vehicles. Table 3.8 represents the 

increase of ridership for buses and subways between 2003 and 2004. In these periods, the 

ridership for buses grew by 9.9 percent and subways by 12.6 percent (Seoul Development 

Institute, 2005).  

Table  3.8. Change in Numbe r of Passenge rs  (Thous ands/Day) 

July August July August
Bus 3,793 3,744 4,142 4,140 9.90%

Subway 2,699 2,557 3,055 2,867 12.60%
Total 6,492 6,301 7,197 7,007 11.00%

2003 2004 Growth rateItems

 

Source: Seoul Development Institute (2005) 
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Table 3.9, which compares bus and car speeds along three road segments of the 

BRT network, presents bus users’ saved travel time relative to motorists’. Obviously, bus 

speeds on two of the roads were faster than car speeds on the same roads.  

 

Table  3.9. Comparison of O pe rating Spee ds (K m/H r) of Cars  and B uses along Three Road 
Segme nts with Exc lus ive Median B us  Lanes 

Bus (exclusive lane) 11 20.3 85.0%
Car (other lane) 18.5 19.9 7.6%

Bus (exclusive lane) 13.1 22.5 72.0%
Car (other lane) 20.3 21 3.4%

Bus (exclusive lane) 13 17.2 32.0%
Car (other lane) 18 19.1 6.1%

Road C

Description Before
(June 2004)

After
(August 2004)

Percentage
Change

Road A

Road B

 

Source: Seoul Development Institute (2005) 

 

Seoul City had monitored the degree of citizen satisfaction with new bus services. 

Table 3.10 shows the change of their responses to bus transit service from April 2004 to 

May 2005. Their overall satisfaction increased with fewer complaints. The number of 

complaints on transport cards and fares significantly decreased from 59,871 (in April, 

2004) to 640 (in May, 2005). Further, other bus-related services after the BRT reform 

gave more satisfaction to transit passengers than before the reform.  

Table  3.10. Numbe r of Formal Public Complaints about B us Se rvices, Be fore  and A fte r 
Me dian-Lane B R T Se rvices and O the r Se rvice Re forms 

Type of Complaints April, 2004 (Before) December, 2004 (After) May, 2005 (After)
Transport Card and Fare 59,871 4,820 640

Service Routes 1,216 44 15
Service Schedules 1,638 141 29

Bus Stops, Route Maps 561 24 4
Service for Bus Driver 392 40 30

Publicity of Route and Fare 331 19 1
Other (Suggestion, Transfer) 981 48 34

Total 64,990 5,136 753  

Source: Seoul Development Institute (2005) 
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As a result, previous declines in bus transit ridership were reversed, with bus 

patronage increasing 10 percent between the end of 2003 (before median- lane services) 

and the end of 2004 (after median- lane services). The growth in ridership has been 

sustained: in 2009, bus transit passengers outnumbered those of the subway system by 

more than 100,000 riders per day; six years earlier, subways carried nearly a million more 

patrons per day than buses, as shown in Figure 3.18 (Seoul Metropolitan Government, 

2009). Greater passenger satisfaction with bus transit services has precipitated the 

constant increase of bus transit ridership.  

 

F igure 3.18. Comparison of Ave rage Daily Ride rs hip for B us  and Subway 
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Source: Seoul Metropolitan Government (2009) 

 

Figure 3.19 shows the strong spatial association between passenger satisfaction 

and the location of median- lane bus services in 2004. A survey of 3,000 passengers in 

November 2004 revealed that 28 percent were satisfied with overall bus service 

improvements. However, more than 50 percent of passengers living in the wards 
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operating exclusive median bus lanes expressed their strong satisfaction (Seoul 

Metropolitan Government and Seoul Development Institute, 2005). This pattern echoes 

the satisfaction with bus arrival accuracy, higher amenity designs and accessibility to bus 

stops, and the overall evaluation of bus service before and after reform (Figure 3.20). 

This survey’s outputs confirm that exclusive median bus lanes contributed to the overall 

enhancement of bus service and the beneficial effects that emerged in neighborhoods 

with BRT bus stops. 

F igure 3.19. Pe rcentage of Satis faction and Location of B us  Stops 

 

  Source: Seoul Metropolitan Government and  

               Seoul Development Institute (2005) 

 

           70



 

F igure 3.20. Seoul’s High-Ame nity BR T B us Stop Infras tructure 

  

Photo credit: Seoul Metropolitan Government  

  

 In the email interview on June 14, 2009, Dr. Gyeng-Chul Kim determined that the 

BRT project clearly enhanced vehicle speed and lessened traffic congestion. Naturally, 

air pollution in North Seoul has been reduced. Although downtown Seoul suffered from 

outflow of population and firms as a result of serious traffic congestion, the separation 

between public transit and private vehicles on the road—effectuated through the 

designation of exclusive median bus lanes—substantially improved transportation 

performance; it created higher demand for public transit, and faster travel through the 

reduced use of automobiles. He argued, however, that the effects of the BRT project on 

the property market and urban structure were more modest than the effects of the urban 

greenway project.  
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2. Lessons from Seoul  

 

Proposed bus transit innovations in Seoul were not implemented in 1996 and 1997 

because of the opposition of special interest groups in the bus industry, poor support from 

bus passengers, and the top-down planning style of city governments. While top-down 

style planning with less knowledge on local contexts tends to face more opposition of 

interest groups, bottom-up style planning based on civic participation and active 

communication easily makes a consensus and gains political support. Therefore, what are 

the factors in the successful operation of the current BRT system that would offer lessons 

for city leaders? This section summarizes the critical lessons from the Seoul BRT project 

(Seoul Development Institute, 2005).  

 First, Mayor Lee’s leadership was a decisive component of the BRT project. He 

made efforts to resolve the emerging conflicts and form new governance with a bottom-

up style, one in which citizens and interest groups could participate. Despite conflicts 

about changing bus lines and fare systems, constant and patient negotiation among the 

city government, citizen groups, and bus-related sectors led to a consensus for BRT 

reforms. In the email interview, Dr. Kim posited that one of the keys to leadership was 

Mayor Lee’s clear vision, which he shared with ordinary people. Thus, Mayor Lee gained 

a lot of political support and implemented innovative polic ies without disruption or 

failure.  

 Second, Mayor Lee drew a big picture of a green and transit-oriented Seoul. He 

proposed changing Seoul to a pedestrian- and environment-friendly city, and suggested a 

slew of policy projects, such as the Cheong Gye Cheon Project, Seoul Forest, and Seoul 
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Plaza, all with public transit reforms. The series of policies for creating amenities and 

transit communities appealed to citizens and gained the political support of voters.  

 Third, the hiring of specialists familiar with transportation in Seoul was a decisive 

component in the success of BRT projects. Because the specialists understood the 

weakness and issues pertaining to transportation in Seoul, they suggested effective 

policies to overcome the opposition of special interest groups and to accommodate local 

contexts.  

 Finally, the organized participation of related groups and negotiation formed the 

cornerstone of the public transit initiatives. From the initial stage, city government 

offered an institutional process that the national government, citizen groups, related 

professionals, and bus companies joined. Their open discussion of how to reform bus 

transit minimized conflicts among them and efficiently formed a consensus.  

 The Seoul Metropolitan Government mobilized a few transportation policy 

packages with the aim of making a green and transit-oriented city. Seoul’s transportation 

policies consisted of the replacement of the elevated freeway with the urban greenway, 

implementation of congestion prices for vehicles destined to the CBD, and the conversion 

of Seoul Plaza from a space relying on automobile roads to one dedicated to pedestrian 

routes (Seoul Development Institute, 2005). The Seoul Metropolitan Government would 

expand BRT lines throughout Seoul and is building a transfer center at Seoul Station 

along the roadway for cars.  
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 3.6 A De ve lope r’s Pe rs pe ctive  on the  U rban G re e nway and B R T I mpacts  

 

In the email interview on May 13, 2009, a developer Sung-Je Park in Korea, commented 

on the impacts of the urban greenway and BRT projects on the real estate market and 

development. He said that the urban greenway, more than the BRT project, substantially 

influenced the retail and office market. Two reasons support his argument. First, new 

high-rise developments, which replaced old and deteriorated buildings near the CGC 

corridor, have emerged following the urban greenway project. Second, the amenity of the 

urban stream attracts more visitors, who might be customers for restaurants and retail 

stores. Thus, the trade zone near the urban greenway has been revived remarkably. 

However, BRT effects have been modest on the real estate market and development 

because the benefits were localized only within limited BRT service areas.  

 Mr. Park stated that nonresidential property received more benefits from the urban 

greenway project than residential property. The prices and rents of class-A office 

buildings along the greenway have risen, and commercial facilities also saw benefits even 

though they were less pronounced than the office premium.  

Overall, the nonresidential real estate market rather than the residential market in 

North Seoul, Mr. Park said, has been growing after the implementation of the urban 

greenway project. A few components have fueled the dynamic change of the property 

market. As a result of the oversupply of residential property and the rapid change of 

urban environments in the relevant areas, more developers began the construction of 

office and mixed-use property to meet the potential demand of the nonresidential market. 

He expected that the office and commercial market will grow constantly and more 
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developers will participate in the redevelopment and reconstruction projects in North 

Seoul.  

Mr. Park said that the land development and land-use regulation of Mayor Lee’s 

government had been favorable to real estate development in North Seoul. As Seoul City 

implemented New Town-In Town projects and affordable housing provisions, the city 

changed its zoning and floor-area ratios to support the new denser development. Further, 

Seoul City allowed raw land to be zoned for high-rise condominiums. Real estate 

developers gauged that the policies for land development and land-use deregulation 

favored the rise of homeownership and housing provisions for low-income residents. 

Finally, Mr. Park added that the real estate industry welcomes Seoul’s plan to become a 

green and transit-oriented city because it will meet the higher demand for compact 

development with green amenities and for a well-organized transit system. 

This chapter explores the growth and change of Seoul under national city 

planning, the introduction of urban greenways and bus rapid transit project, and 

interviewed evaluation of two planners and one developer. Clearly, Seoul Metropolitan 

Government gave a policy priority on the both projects because the projects provide an 

opportunity to redevelop central city and declined communities in North Seoul. The 

urban greenway project inflamed the debate and interests on urban greenery paradigm 

against mobility-based urban settings. Further, bus rapid transit directly related to urban 

living encouraged citizen’s interests and support for city planning. These projects offered 

a critical chance to reform urban environments in innovative manners. Thus, this study 

considers the both projects as new urban paradigm to guide cities in 21st century over 

other urban issues. Yet, we need more sophisticated framework to assess the success or 
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failure of the both projects. Thus, this study specifies research questions, data, and 

methodology in Chapter 4. Chapter 5 and 6 represent the impacts of urban greenway and 

bus rapid transit projects on land market and firm geography, respectively.   
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Chapter 4. Research Design  
 

 4.1 Research Questions and Hypotheses 

 

As noted, this study examines the impacts of urban greenways and bus rapid transit 

projects on land markets and firm geography in Seoul, Korea. Through detailed 

quantitative modeling in Chapters 5 and 6, this study answers the following research 

questions and finds significant patterns to confirm the hypotheses.  

 F irst question: How did the urban greenway and bus rapid transit influence 

the conversion of land uses in Seoul between 2001 and 2007? From this question 

follows a hypothesis that land used for low-density residential purposes near the urban 

greenway is more likely to change to commercial and mixed uses, while land use close to 

BRT stops has a high probability of being converted from low-density housing to high-

rise housing, such as condominiums, multifamily housing, and mixed use. The impact 

zones of the urban greenway are much wider than those of bus stops.  We see these 

different impacts because the urban greenway tends to attract more residents and visitors 

who enjoy the amenity, while BRT improvements are more likely to confer localized 

benefits on residents who take bus transit.  

 Second question: What are the impacts on land values of replacing a freeway 

with an urban greenway and reforming public transit? From this question follows a 

hypothesis that the benefits accruing when greater urban amenities replace a freeway, and 

of improved public transit service, are capitalized in land value within specific distances 

to the urban greenway and bus stops devoted to bus rapid transit. Both reforms especially 

confer higher premiums on nonresidential than residential property values. As with the 
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pattern of land-use changes, the impact zones of the urban greenway are much larger than 

those of bus stops.  

 Third question: What are the effects of urban greenways and enhanced bus 

transit service on the spatial patterns of creative industr ies? From this question 

follows a hypothesis that the pedestrian-friendly water corridor tends to attract creative 

industries that prefer urban amenities, rather than service and working sectors. On the 

other hand, stops for bus rapid transit tend to attract creative industries as well as service 

sectors that value access to public transit service. The impact zones of the urban 

greenway are again larger than those of bus stops.  

 F inal question: How do employment densities change in response to the 

replacement of a freeway with an urban greenway and improving bus transit 

service? From this question follows a hypothesis that both innovative projects promote a 

concentration of employment near the access points, such as the pedestrian entrances of 

the urban greenway, as well as BRT stops. Employment densities vary more for an urban 

greenway than for bus stops devoted to bus rapid transit because firms and employees 

tend strongly to prefer the actualized amenity to local transit service. While firms and 

employees have a few alternative transit services, the urban greenway is a scarce amenity 

in Seoul downtown.  

 

 4.2 Variable Descriptions and Data Source  

 

Diverse data sources were used in this study. Table 4.1 provides a detailed description 

and sources of the compiled data set from the Korean Central Government as well as the 
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Seoul Metropolitan Government. The primary data for this study were the Annual Land 

Survey (The Publicly Announced Land Value Data) of property tax and land assessment 

from 2001 to 2007, and the Annual Firm Survey (Establishments Census) for identifying 

industry structure and locations in Seoul from 2001 and 2006. Due to limited data 

acquisition in the Firm Survey, this study focuses on the period from 2001 to 2006 to 

identify immediate responses after both the urban greenway and BRT projects. The 

Annual Land Survey provides the specific address, land uses, assessed land value, and 

other assessed features of each parcel. The Annual Firm Survey offers specific addresses, 

industry types, and employment numbers of surveyed firms.  

For response variables in the models in Chapter 5 and 6, this study also compiles 

data regarding land use changes between 2001 and 2007, CPI-adjusted land values, the 

classification of industry types in 2001 and 2006, and 100-square meter grid-based 

employment densities. Land-use change models use cases where land use was altered 

from 2001 to 2007. In the land values models, the land values were adjusted using a 

Consumer Price Index (CPI, year 2005=100) to control inflation effects over the years. 

Chapters 5 and 6 provide more details regarding the sample frame.  

The firm location model tests whether green and transit-oriented policies attract 

and retain firms in creative industries that typically include providing business-to-

business creative services as well as creating intellectual property such as arts and 

entertainment. To answer the core question, this study reclassified Korean industry 

sectors using Richard Florida’s concept, as shown in Table 4.2. This matching method 

has the advantage of identifying the spatial patterns of creative versus noncreative 

           79



 

industries. To estimate changes in employment densities along the CGC corridor and 

BRT lines, densities were calculated based on 100-square meter grid cells.  

Using the database, this study developed address-based point maps for measuring 

network and straight-line distances from each land parcel and individual firm to the 

Cheong Gye Cheon (CGC) corridor and BRT bus stops.  For measuring spatial impacts 

of the freeway against the urban greenway, this study used the network and straight-line 

distances to the CGC freeway ramps on the elevated freeway, and CGC greenway 

pedestrian entrances on the urban greenway (Figure 4.1). Further, this project measured 

the distance from each observation point to other geographic features, such as arterial 

roads, subway stations, and the Han River. Job accessibility within 30 minutes by car was 

also measured for each parcel and firm location, using information regarding vehicle 

arterial speeds and employment locations.  
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F igure 4.1. Location of C G C F reeway Ramps and G reenway Pedestr ian Entrances 

  

Source: Adapted from Seoul Metropolitan Government 
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 To account for the influence of other explanatory variables, the predictive models 

presented in this study include assessed items such as land use, slope, shape, road 

accessibility, building coverage ratio, and floor-area ratio. As defined in the Annual Land 

Survey, low values of slope, shape, and road accessibility correspond to desirable 

features of land.  

This study includes socioeconomic information on neighborhoods to control for 

the effects of other variables on land markets and firm location. Population and 

employment densities were measured based on the number of inhabitants or employee 

per district and ward, respectively. In addition, the ages and proportion of college 

graduates were compiled from Seoul Statistics and Korea’s Census data. To set a control 

for the influence of neighborhood land use, construction activities, and public finance on 

land market and firm geography, the predictive models consider the park area ratio (park 

area to total area of wards), the developed land ratio (the sum of areas for buildings, 

schools, and roads relative to the total area of wards), the road and retail area ratio (sum 

of road and retail area to total area of wards), the proportion of residential or commercial 

construction permits to total permits; and local tax per household.  
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Table 4.1. Variable Description and Data Source 

 
Variables Description Data Source

Dependent Variables
CPI-adjusted Land Value Land value adjusted with CPI (Year 2005=100) Annual Land Survey
Land Use Change Types Selected land use change=1, No change=0 Annual Land Survey
Industrial Types Categorized Industry=1, Working sector=0 Annual Firm Survey
Employment Density Number of Employment in 10 by 10 meter grid cells Calculated using GIS

Independent Variables
Other Location F actors(meter)

Distance to CGC Corridor Straight-line distance to CGC corridor Calculated using GIS
Distance to Nearest CGC Freeway Ramps Straight-line distance to elevated freeway ramps Calculated using GIS
Network Distance to Nearest CGC Freeway Ramps Distance along network to elevated freeway ramps Calculated using GIS

Distance to Nearest CGC Greenway Pedestrian Entrances Straight-line distance to pedestrian entrances on urban 
greenway Calculated using GIS

Network Distance to Nearest CGC Greenway Pedestrian 
Entrances

Distance along network to pedestrian entrances on urban 
greenway Calculated using GIS

Distance to CBD: City Hall Straight-line distance to Seoul's City Hall Calculated using GIS
Distance to Nearest Subway Stations Straight-line distance to nearest subway stations Calculated using GIS
Network Distance to Nearest Subway Stations Distance along network to nearest subway stations Calculated using GIS
Distance to Arterial Roads Straight-line distance to arterial roads Calculated using GIS
Distance to Bus Stops Straight-line distance to bus stops Calculated using GIS
Network Distance to Bus Stops Distance along network to bus stops Calculated using GIS
Distance to Han River Straight-line distance to Han River Calculated using GIS
Job Accessibility within 30 minutes by Car Number of jobs within 30 minutes by car Calculated using GIS

Land A ttributes, Use, and Regulation
CPI-adjusted Land Value Land value adjusted with CPI (Year 2005=100) Annual Land Survey
Shape Value for assessed shape of parcels Annual Land Survey
Slope Value for assessed slope of parcels Annual Land Survey
Road Accessibility Value for assessed accessibility to roads Annual Land Survey
Land Use Land use types (residential and non-residential) Annual Land Survey
Building Coverage Ratio Ratio of floor area to total land area Seoul Zoning Map
Floor Area Ratio Ratio of total building area to floor area Seoul Zoning Map

Neighborhood E conomic and Demographic A ttributes
Population Density Number of population per total district area Seoul Statistics
Employment Density Number of employment per gross ward area Seoul Statistics

Age Structure Proportion of 20~40, 40~60, and more than 60 per people 
more than 20 years old Seoul Statistics

Proportion of College Degree Number of people with college degree per people more 
than 20 years old Population and Housing Census

Other Neighborhood A ttributes
Park Ratio Park area per gross ward area Seoul Statistics

Developed Land Ratio Land for building, school, and road per gross ward area Seoul Statistics

Road Area Ratio Total road area per gross ward area Seoul Statistics
Retail Area Ratio Total retail building area per gross ward area Seoul Statistics
Proportion of Residential Permit in Total Permit Total area of residential permit per gross permit area Seoul Statistics
Proportion of Commercial Permit in Total Permit Total area of commercial permit per gross permit area Seoul Statistics

CPI-adjusted Local Tax per Households (Korean Won) CPI-adjusted local tax per households (Year 2005=100) Seoul Statistics  
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Table 4.2. Matching between Richard F lorida’s C lassification and Korean Industry Sectors 

Industry Sectors  Richard F lorida's C lassification Korean Industry Sectors
Construction and Extraction Occupations Construction
Installation, Maintenance, and Repair Occupations Other Public, Repair and Personal Service Activities
Production Occupations Manufacturing
Transportation and Material Moving Occupations Transportation
Computer and Mathematical Occupations Professional, Scientific, and Technical Services
Architecture and Engineering Occupations
Life, Physical, and Social Science Occupations
Education, Training, and Library Occupations Educational Services
Arts, Design, Entertainment, Sports, and Media Occupations Arts, Entertainment, and Recreation
Management Occupations Public Administration
Business and Financial Operations Occupations Finance and Insurance, Real Estate and Rental and Leasing
Legal Occupations
Healthcare Practitioners and Technical Occupations Health Care and Social Assistance
High-end sales and sales management 
Health Care Support Occupations
Food Preparation and Food-service-related Occupations Accommodation and Food Service
Building and Grounds Cleaning and Maintenance OccupationsElectricity, Gas and Water Supply
Personal Care and Service Occupations
Low-end slales and related occupations Wholesale and Retail Trade
Office and administrative support occupations Post and Telecommunications
Community and social service occupations
Protective service occupations

Services

Working Sectors

Super-C reatives

C reative Professionals

 
Sources: Florida (2002), National Statistics Office (2000) 
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 4.3 Methodology  

 

This section introduces the statistical logic and nature of multilevel models. Multilevel 

modeling is the best method for evaluating hierarchical data sets with single response 

variables at the lower level (e.g., Level 1) and explanatory variables at the upper level 

(e.g., Level 2) as well as at lower levels (Hox, 2002). This model is also called the 

“random  coefficient  model,”  the  “variance  component  model,”  and  the  “hierarchical 

model.” In this study, neighborhoods (Level 2) represent wards or administrative districts. 

Seoul consists of 522 administrative districts in 25 wards. Diverse information regarding 

the wards and districts is used to capture neighborhood attributes for modeling in 

Chapters 5 and 6.  

This study compiled two levels of data: Level 1, which pertains to land parcels 

and firm locations with specific addresses, comprising variables such as land use, land 

value, number of jobs, classified industry type, and distance to transportation 

modes/network and Level 2, which pertains to neighborhood economic and demographic 

attributes, comprising variables such as land use conditions, urban development, and 

public finance in the community. Among the predictor variables, the local tax per 

household represents the level of community wealth as well as public expenditure for 

providing local public goods. Although this study includes information of land parcel or 

firm location (Level 1), population density in administrative districts (Level 2), and other 

data in wards (Level 3), the data in wards has been coded as Level 2 because both the 

districts and wards are the upper level of land parcels and firm location.   
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1. Multilevel Logit Models  

 

The multilevel logit model is appropriate for binary or dichotomous response variables 

with different levels of measurement units. Multilevel modeling accounts for the fact that 

parcels or classified industries from the same neighborhood share attributes such as local 

transportation network designs, demographic characteristics, property markets, and 

public finance. A failure to account for shared upper-level (i.e., neighborhood) attributes 

of lower-level (i.e., parcel or firms in classified industries) observations can bias 

parameter estimates. The multilevel logit models present both fixed and random effects. 

Fixed effects reveal variable coefficients that are constant across upper-level (i.e., 

neighborhoods) units, while random effects indicate error terms that vary across upper-

level units. Multilevel models for land-use conversion and the location choice of creative 

industries take the following form: in the models, all ratio-scale variables on the right-

hand side were converted to natural logarithms to estimate interpretable parameters. Non-

log models show parameters too small to interpret. No use-changed parcels and Working 

Sectors are baseline groups in multilevel binary logit models.   

 

00 0ij k ijk k ijk k ijk k ijk j ijy L S D N              

 

Where:  

ijy = 1 if changed use of parcel i or classified industry i (Level 1) in neighborhood 

j (Level 2), 0 if no land use change or Working Sectors, the neighborhoods 

include administrative districts and wards;  
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00  = model constant;  

k = coefficient of variables (k= 1, 2, 3, … m, m= number of variables) 

Lijk = a vector of land use and regulation variables of parcel i (Level 1) in 

neighborhood j (Level 2);  

Sijk = a vector of neighborhood sociodemographic characteristics (e.g., population 

and employment density, educational level, and residents’ age structure) in 

neighborhood j (Level 2);  

Dijk = a vector of location attributes (e.g., distance to bus stops, Cheong Gye 

Cheon, CBD, subway stations, and arterial roads) for parcel in i (Level 1) in 

neighborhood j (Level 2);  

Nijk = a vector of neighborhood land use (e.g., the share of parcels in retail and 

park use) and public revenue (e.g., local tax per household) in neighborhood j 

(Level 2); and  

 
0 j , i j = residual error terms of Level 2 and Level 1, respectively.  

 

 An important output of the multilevel logit model is the intraclass correlation 

(ICC), which measures the relative variation in the estimated dependent variable both 

between and within neighborhoods (Level 2) (Statacorp, 2007). High ICC values, 

typically more than 0.05 and with statistically significant probability levels, indicate that 

individual parcels and classified industries tend to share neighborhood attributes, 

signifying the necessity for multilevel modeling (Rabe-Hesketh and Skrondal, 2008).  
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2. Multilevel L inear H edonic Models  
 

Multilevel linear hedonic models (MLM) are appropriate for continuous response 

variables with different levels of units. This approach tries to identify the effects of 

individual and neighborhood features for overcoming the drawbacks of ordinary least 

square (OLS) regression. This model allows the influence of individual and 

neighborhood-specific attributes to be measured using a robust statistical framework.  

Typical OLS regression that fails to account for shared upper-level (i.e., 

neighborhood) attributes of lower-level (i.e. parcel or firms in classified industries) 

observations can bias parameter estimates. This error parallels an ecological fallacy 

whereby an erroneous inference based on disaggregate phenomena is drawn using 

aggregate data and models (Robinson, 1950). Further, data sets with different units of 

analyses do not conform to the assumption of the OLS regression—that individual cases 

are independent and residuals are randomly distributed. Therefore, this study needs a 

methodology that accounts for variation in data structures at all levels. Similar to the 

multilevel logit model, MLM identifies fixed effects and random effects. The typical 

single equation for MLM can be written as follows: 

 

00 0ij k ijk k ijk k ijk k ijk j ijP L S D N              

Where:  

i jP = the CPI-adjusted assessed land value (per square meter) or employment 

density of parcel i (Level 1) in neighborhood j (Level 2), the neighborhoods 

include administrative districts and wards;  
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00  = model constant;  

k = coefficient of variables (k= 1, 2, 3, … m, m= number of variables) 

Lijk = a vector of land use and regulation parcel i (Level 1) in neighborhood j 

(Level 2);  

Sijk = a vector of neighborhood sociodemographic characteristics (e.g., population 

and employment density, education level, and residents’ age structure) in 

neighborhood j (Level 2);  

Dijk = a vector of location attributes (e.g., distance to bus stops, Cheong Gye 

Cheon, CBD, subway stations, and arterial roads) in i (Level 1) in neighborhood j 

(Level 2);  

Nijk = a vector of neighborhood land use (e.g., the share of parcels in retail and 

park use) and public revenue (e.g., local tax per household) in neighborhood j 

(Level 2); and  

 
0 j , i j = residual error terms of Level 2 and Level 1, respectively.  

 

Figure 4.2 diagrams the interdependence among variables. The variables for land 

parcels, individual firms, and employment grid cells nest within characteristics of 

neighborhoods. Multilevel models statistically control for the influences of various 

covariates within different units of levels, such as the attributes of sites (e.g., parcel use) 

and neighborhoods (e.g., population density). 
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F igure 4.2. Data Structure by Level 1 and 2 

Level 2
Neighborhoods

(Wards or Districts)

• Economic and Demographic Attributes
• Neighborhood Land Use and Public Finance

Level 1
Land Parcels,

Firms, 
Employment Grids

• Land Attributes and Use
• Location of Industries
• Employment Density
• Straight-Line Distance to CGC Corridor, CBD, 

Subway Stations, Bus Stops, Arterial Roads
• Distance or Network Distance to Freeway 

Ramps and Greenway Pedestrian Entrances 

Level 2
Neighborhoods

(Wards or Districts)

• Economic and Demographic Attributes
• Neighborhood Land Use and Public Finance

Level 1
Land Parcels,

Firms, 
Employment Grids

• Land Attributes and Use
• Location of Industries
• Employment Density
• Straight-Line Distance to CGC Corridor, CBD, 

Subway Stations, Bus Stops, Arterial Roads
• Distance or Network Distance to Freeway 

Ramps and Greenway Pedestrian Entrances 
 

 

Additionally, this study estimated MLM in log-log form for two reasons: this 

method provides better statistical fits than linear formulations, and it moderates the 

effects of heteroschedastic error terms and variables with non-normal distributions. In the 

models that follow, all continuous-scale dependent and independent variables were 

converted to natural log form. A side benefit of log-log formulations is that estimated 

coefficients represent elasticities, revealing the relative sensitivity of land value to 

changes in the right-hand-side predictor variables.  
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3. Interviews and Reviews of Documents  

 

As we know from social science research, interviews and reviews of related documents 

are essential to understanding local contexts and interpreting quantitative model outputs. 

In reality, the responses of land market and firm geography to public projects are 

dynamic processes requiring local knowledge. In that light, this study used interviews 

with key individuals involved in public transit reforms and the freeway-to-urban-

greenway project. A developer, Sung-Je Park, involved in the local real estate markets 

was also interviewed. The interviews regarding to policy process and effects were already 

mentioned in Chapter 3. Since these people possess local knowledge, the interviews 

helped in interpreting the outputs of quantitative modeling. Agencies also provided  

documents on the projects’ backgrounds, implementation processes, and key issues. Most 

documents came from the Seoul Metropolitan Government, the Seoul Development 

Institute, and the Korean Central Government.  

 

 4.4 Model Design  

 

To compare land market impacts and firm geography before and after the urban 

greenway and BRT projects, quantitative models were designed based on temporal 

information for both projects.  
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1. Models for Land-Use Change and Land Values  

 

Figure 4.3 shows the timeframe of the urban greenway project. The CGC freeway-to-

greenway conversion took place between July 2003 and September 2005. During the 

period of study, three time periods were critical to model design: 2001-2003, when the 

CGC elevated freeway was still in operation; 2004-2005, a transition period when the 

freeway was demolished and the original urban stream was converted to a greenway; and 

2006-2007, when the CGC greenway was in full operation. With regard to land use 

change models, this study tracked the land use conversion of same-addressed parcels 

between 2001 and 2007. After recording the land-use change between 2001 and 2007, 

this study composed models for land use change. They assume that explanatory variables 

in 2007 account for the conversion of land use between 2001 and 2007. With regard to 

land values, the multilevel linear models focus on two periods: 2001-2003 (the freeway 

period) and 2006-2007 (the urban greenway period). Because of the unclear and 

disruptive effects of building activities during that time, the transitional period of 2004-

2005 was excluded from models.  

 Figure 4.4 presents time lines for Seoul’s BRT project and the model design used 

to study land market impacts. To compare impacts of previous curb-side bus system and 

the BRT improvements, this study concentrated on land parcels nearest to bus stops that 

are devoted to exclusive median bus lanes. The land-use change models adopted the same 

framework as the CGC greenway models, reflecting the post-2002 land use regulation 

and policy of Mayor Lee’s government. The model assumed that explanatory variables in 

2007 account for the conversion of land use between 2001 and 2007. Seoul began to 
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operate curbside bus lanes in 1986; however, because of problems caused as vehicles 

entered the main traffic stream, these lanes failed to provide a significant speed advantage. 

After the improvements of exclusive median lanes in 2004, buses began to offer 

significant travel-time savings and win over former motorists. For land value models, two 

periods are captured before and after the BRT influences: 2001-2004, when the bus 

system operated without BRT, and 2005-2007, when BRT services operated. Since land 

values are assessed in Seoul early in the calendar year, the 2004 valuations were made 

prior to the mid-2004 initiation of median-lane BRT services.  

 

2. Models for the Location Choice of C reative Industries and Employment 

Density 

 

As with the land market models, models for the location choice of creative industries and 

employment density focus on two periods: the 2001-2003 period (before the elevated 

freeway demolition), and the 2006 period (after the opening of the urban greenway). The 

transition period of 2004-2005 is excluded from the analysis because of the disruptive 

effects of the massive construction activities that were underway at that time (Figure 4.5). 

Due to constraints in acquiring firm data, this study assesses the immediate response of 

firm location and employment density in 2006, after the urban greenway project appeared.  

 In Figure 4.6, models of the impacts of BRT improvements on firm geography 

and employment density are estimated based on the 2001-2004 period (before BRT) and 

2005-2006 period (after BRT). The analyzed dependent variables in the models were 

           93



 

classified industries and employment density whose nearest bus stops became median-

lane bus stops once the BRT service were introduced in 2004.  

F igure 4.3. T ime Per iods of the Urban G reenway Project and Model Design for Land 
Markets 

 

 

F igure 4.4. T ime Per iods of the BR T Project and Model Design for Land Markets  
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F igure 4.5. T ime Per iods of the Urban G reenway Project and Model Design for F irm 
Geography 

 

 
F igure 4.6. T ime Per iods of the BR T Project and Model Design for F irm Geography 
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4.5 Study A reas and Observations  

 

The Urban Greenway Models focus on land uses, land values, classified industries, and 

employment density within five wards (among 25 wards in Seoul) — a 7.5 km buffer to 

the CGC corridor. According to urban economic theory and current empirical studies, the 

impacts of urban amenities concentrate around the specific amenities. The five wards, 

shown in Figure 4.7, represent interpretable units of analysis that helps us to identify the 

spatial impacts of the urban greenway project on land markets and firm geography.   

In the models for studying the impacts of the previous curb-side bus system and 

the BRT improvements, the sample frame comprises land parcels whose nearest bus stops 

became median-lane stops once the BRT service were introduced in 2004. Thus, if a 

parcel was closer to a median-lane bus stop than a regular bus stop, it was included for 

observation in the models; if it was closer to a regular bus stop, it was not. Figure 4.8 

presents the locations of median-lane stops since 2004 in North Seoul. The years in the 

Figure indicate the inception of exclusive median-lane bus service.  
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F igure 4.7. Location of F ive Wards with Reference to the C G C 
Corridor  

 

Source: Adapted from Seoul Metropolitan Government 

 

F igure 4.8. Location of Median-Lane Bus Stops Since 2004 

2004

2004 2005

2006

2006

2004

2004 2005

2006

2006

 

Source: Adapted from Seoul Metropolitan Government 
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Chapter 5. Urban G reenway Models  
 

This chapter summarizes and interprets the model outputs of urban greenway impacts on 

land-use change, land values, the location choice of creative industries, and employment 

density. Before I summarize model outputs and my interpretations, I present the study 

areas/cases and descriptive statistics for each model. The model interpretation focuses on 

the variables significant at a 5 percent probability level, while model outputs are 

presented for all variables.  

 

5.1 Land-Use Change Models  

 

This section examines how the urban greenway project affected land-use conversion 

between 2001 and 2007. Multilevel binary logit models were applied to predict five types 

of land-use conversion: from single-family residences to condominium units, to 

commercial units, and to mixed-use parcels, which typically involve a combination of 

commercial and residential uses; from commercial units to mixed-use parcels; and from 

mixed-use units to commercial parcels. All these responses to the urban greenway project 

correspond to what might be considered an intensification of activities on parcels. To the 

property owner, the intense land use and development translates into higher-valued 

properties, and in some cases increases in rental revenue.   
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1. Study A rea and Cases  

The database for the Annual Land Survey by South Korea’s central government provides 

the land use information for individual land parcels. To examine land use changes 

resulting from the conversion of the CGC freeway to an urban greenway, this study 

identified the land parcels that changed use between 2001 and 2007 in five wards (among 

25 wards in Seoul) along which the CGC corridor stretches. Two reasons support this 

sample frame. First of all, the Seoul Metropolitan Government had steered land use 

policy to support the urban greenway project. The deregulation of land use and new 

development projects represented the changed land use policy in the Government. Second, 

land use tended to respond slowly to the land market and public policy from 2002 to 2007. 

Thus, changes in land use between 2001 and 2007 are appropriate for identifying the 

remarkable impacts emerging around the CGC corridor that was converted from the 

freeway to the urban greenway.  

 To identify the remarkable land use change between 2001 and 2007, this study 

tracked the land use changes of 191,122 parcels with the same address within the five 

wards. 89.35 percent of parcels were unchanged. Among the use-changed parcels, this 

study chose five types of land-use conversion by the percentage rank of use-changed 

parcels and the remarkable change in terms of use: from single-family housing to 

condominiums (2.12 %), to mixed-use (1.78%), and to commercial (0.15%); from 

commercial to mixed-use (0.3%); and from mixed-use to commercial use (0.43%). Other 

use-change cases did not work under the multilevel logit models because of the shortage 

of examples. Figures 5.1 to 5.5 show the locations of converted parcels with reference to 

the CGC corridor.  
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F igure 5.1. Location of Converted Parcels from Single F amily to 
Condominium 

N= 4,060

 
Source: Adapted from Seoul Metropolitan Government  

F igure 5.2. Location of Converted Parcels from Single F amily to 
Commercial  

N=  286

 
Source: Adapted from Seoul Metropolitan Government  
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F igure 5.3. Location of Converted Parcels from Single F amily to 
Mixed-use  

N=  2,100

 
Source: Adapted from Seoul Metropolitan Government  

F igure 5.4. Location of Converted Parcels from Commercial to 
Mixed-use 

N=   580

 
Source: Adapted from Seoul Metropolitan Government  
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F igure 5.5. Location of Converted Parcels from Mixed-Use to Commercial  

N=  826

 
Source: Adapted from Seoul Metropolitan Government  

 

2. Descriptive Statistics 

 

Land-use change models focus on land parcels that convert from single-family housing to 

condominiums, to commercial use, and to mixed-use, from commercial to mixed-use, and 

from mixed-use to commercial use. Table 5.1 shows the study cases for the five models.  

Table 5.1. Number of Cases for Land-Use Change Models 
Models Changed Parcels Unchanged Parcels Total

Single Family to Condominiums 4,060                 3,493                     7,553     
Single Family to Commercial Use 286                    3,493                     3,779     

Single Family to Mixed-use 2,100                 3,493                     5,593     
Commercial to Mixed-use 580                    3,493                     4,073     

Mixed-use to Commercial Use 826                    3,493                     4,319      
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Tables 5.2 to 5.6 show the descriptive statistics for each land-use change category 

between 2001 and 2007. In terms of location and transportation variables in all land-use 

change categories, the observed cases were close to arterial roads, bus stops, subway 

stations, and Seoul’s City Hall, in order of proximity. Specifically, relative to other areas, 

the surrounding areas featured higher land value, greater population than employment 

density, and more residents of 20 to 40 years of age. More commercial construction 

permits, a higher spatial variation of developed land, and a greater local tax burden per 

household were remarkable demarcations of the neighborhood sphere. The urban 

greenway’s impact on local land use conversions is complicated and varies in different 

areas. Thus, the models include both network distances and straight-line distances to the 

CGC corridor to capture the significant and noticeable patterns of each land use change.  
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Table 5.2. Descr iptive Statistics for Land Converting f rom Single F amily to Condominium 

Variables N Mean Min Max
Land Use Change (0/1) 7,553 0.538 0 1

Network Distance to CGC Corridor 
Network Distance to CGC Corridor (m) 7,553 2,755.501     18.153       6,633.125     
dummy (1, if Network Distance ≤ 500m, otherwise 0) 7,553 0.058 0 1
dummy (1, if 500 < Network Distance ≤ 1,000m, otherwise 0) 7,553 0.103 0 1
dummy (1, if 1,000 < Network Distance ≤ 1,500m, otherwise 0) 7,553 0.088 0 1
dummy (1, if 1,500 < Network Distance ≤ 2,000m, otherwise 0) 7,553 0.099 0 1
dummy (1, if 2,000 < Network Distance ≤ 2,500m, otherwise 0) 7,553 0.101 0 1
dummy (1, if 2,500 < Network Distance ≤ 3,000m, otherwise 0) 7,553 0.091 0 1
dummy (1, if 3,000 < Network Distance ≤ 3,500m, otherwise 0) 7,553 0.147 0 1
dummy (1, if 3,500 < Network Distance ≤ 4,000m, otherwise 0) 7,553 0.090 0 1

Other Location Factors
Distance to CGC Corridor (Straight Line Distance, m) 7,553 2,343.796     20.522       5,791.707     
Distance to CBD: City Hall (Straight Line Distance, m) 7,553 5,195.631     233.892     9,513.332     
Distance to Nearest Subway Stations (Straight Line Distance, m) 7,553 558.740        4.659         3,823.513     
Distance to Arterial Roads (Straight Line Distance, m) 7,553 30.901          0.004         314.075        
Distance to Bus Stops (Straight Line Distance, m) 7,553 181.888        1.176         723.036        

Neighborhood Economic and Demographic Attributes
CPI-adjusted Land Value (Korean Won per Square Meter) 7,553 3,039,049     615,000     51,800,000   
Population Density (Persons per Gross Square km) 7,553 32,561.240   1,141.172   67,293.610   
Proportion of College Degree 7,553 0.164 0.081 0.357
Proportion of 20 to 40 years old 7,553 0.447 0.326 0.564
Proportion of 40 to 60 years old 7,553 0.366 0.249 0.436
Proportion of more than 60 years old 7,553 0.187 0.138 0.269

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 7,553 0.011 0.004 0.034
Developed Land Ratio (Developed Land per Ward Area) 7,553 0.506 0.380 0.639
Road Area Ratio (Road Area per Ward Area) 7,553 0.133 0.097 0.211
Retail Area Ratio (Retail Area per Ward Area) 7,553 0.044 0.009 0.355
Proportion of Residential Permit per Total Permit 7,553 0.188 0.007 0.369
Proportion of Commercial Permit per Total Permit 7,553 0.532 0.246 0.940
CPI-adjusted Local Tax per Households (Korean Won) 7,553 3,591,035     1,314,480   18,100,000   

Single Family Housing to Condominium 
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Table 5.3. Descr iptive Statistics for Land Converting f rom Single F amily to Commercial 

Variables N Mean Min Max
Land Use Change (0/1) 3,779    0.076 0 1

Network Distance to CGC Corridor 
Network Distance to CGC Corridor (m) 3,779    2,338.605      18.153       6,633.125     
dummy (1, if Network Distance ≤ 500m, otherwise 0) 3,779    0.108 0 1
dummy (1, if 500 < Network Distance ≤ 1,000m, otherwise 0) 3,779    0.154 0 1
dummy (1, if 1,000 < Network Distance ≤ 1,500m, otherwise 0) 3,779    0.137 0 1
dummy (1, if 1,500 < Network Distance ≤ 2,000m, otherwise 0) 3,779    0.102 0 1
dummy (1, if 2,000 < Network Distance ≤ 2,500m, otherwise 0) 3,779    0.089 0 1
dummy (1, if 2,500 < Network Distance ≤ 3,000m, otherwise 0) 3,779    0.069 0 1
dummy (1, if 3,000 < Network Distance ≤ 3,500m, otherwise 0) 3,779    0.066 0 1
dummy (1, if 3,500 < Network Distance ≤ 4,000m, otherwise 0) 3,779    0.087 0 1

Other Location Factors
Distance to CGC Corridor (Straight Line Distance, m) 3,779    2,010.591      20.522       5,684.691     
Distance to CBD: City Hall (Straight Line Distance, m) 3,779    4,783.635      233.892     9,513.332     
Distance to Nearest Subway Stations (Straight Line Distance, m) 3,779    515.249         4.659         3,823.513     
Distance to Arterial Roads (Straight Line Distance, m) 3,779    25.118          0.004         314.075       
Distance to Bus Stops (Straight Line Distance, m) 3,779    144.961         1.176         723.036       

Neighborhood Economic and Demographic Attributes
CPI-adjusted Land Value (Korean Won per Square Meter) 3,779    3,795,673      615,000     51,800,000   
Population Density (Persons per Gross Square km) 3,779    24,669.220    1,141.172  67,293.610   
Proportion of College Degree 3,779    0.165 0.081 0.357
Proportion of 20 to 40 years old 3,779    0.437 0.326 0.564
Proportion of 40 to 60 years old 3,779    0.368 0.249 0.436
Proportion of more than 60 years old 3,779    0.196 0.138 0.269

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 3,779    0.015 0.004 0.034
Developed Land Ratio (Developed Land per Ward Area) 3,779    0.509 0.380 0.639
Road Area Ratio (Road Area per Ward Area) 3,779    0.142 0.097 0.211
Retail Area Ratio (Retail Area per Ward Area) 3,779    0.072 0.009 0.355
Proportion of Residential Permit per Total Permit 3,779    0.127 0.007 0.369
Proportion of Commercial Permit per Total Permit 3,779    0.637 0.246 0.940
CPI-adjusted Local Tax per Households (Korean Won) 3,779    5,330,628      1,314,480  18,100,000   

Single Family Housing to Commercial
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Table 5.4. Descr iptive Statistics for Land Converting f rom Single F amily to Mixed-use 

Variables N Mean Min Max
Land Use Change (0/1) 5,593 0.375 0 1

Network Distance to CGC Corridor 
Network Distance to CGC Corridor (m) 5,593 2,393.373     18.153       6,633.125     
dummy (1, if Network Distance ≤ 500m, otherwise 0) 5,593 0.131 0 1
dummy (1, if 500 < Network Distance ≤ 1,000m, otherwise 0) 5,593 0.123 0 1
dummy (1, if 1,000 < Network Distance ≤ 1,500m, otherwise 0) 5,593 0.141 0 1
dummy (1, if 1,500 < Network Distance ≤ 2,000m, otherwise 0) 5,593 0.104 0 1
dummy (1, if 2,000 < Network Distance ≤ 2,500m, otherwise 0) 5,593 0.088 0 1
dummy (1, if 2,500 < Network Distance ≤ 3,000m, otherwise 0) 5,593 0.069 0 1
dummy (1, if 3,000 < Network Distance ≤ 3,500m, otherwise 0) 5,593 0.060 0 1
dummy (1, if 3,500 < Network Distance ≤ 4,000m, otherwise 0) 5,593 0.070 0 1

Other Location Factors
Distance to CGC Corridor (Straight Line Distance, m) 5,593 2,054.928     20.522       5,691.348     
Distance to CBD: City Hall (Straight Line Distance, m) 5,593 4,915.499     233.892      9,513.332     
Distance to Nearest Subway Stations (Straight Line Distance, m) 5,593 516.451        4.659         3,823.513     
Distance to Arterial Roads (Straight Line Distance, m) 5,593 23.508         0.004         314.075        
Distance to Bus Stops (Straight Line Distance, m) 5,593 149.244        1.176         723.036        

Neighborhood Economic and Demographic Attributes
CPI-adjusted Land Value (Korean Won per Square Meter) 5,593 3,618,067     615,000      51,800,000    
Population Density (Persons per Gross Square km) 5,593 26,009.990   1,141.172   67,293.610    
Proportionof College Degree 5,593 0.163 0.081 0.357
Proportionof 20 to 40 years old 5,593 0.438 0.326 0.564
Proportionof 40 to 60 years old 5,593 0.367 0.249 0.436
Proportionof more than 60 years old 5,593 0.196 0.138 0.269

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 5,593 0.014 0.004 0.034
Developed Land Ratio (Developed Land per Ward Area) 5,593 0.509 0.380 0.639
Road Area Ratio (Road Area per Ward Area) 5,593 0.142 0.097 0.211
Retail Area Ratio (Retail Area per Ward Area) 5,593 0.080 0.009 0.355
Proportionof Residential Permit per Total Permit 5,593 0.146 0.007 0.369
Proportionof Commercial Permit per Total Permit 5,593 0.610 0.246 0.940
CPI-adjusted Local Tax per Households (Korean Won) 5,593 5,604,500     1,314,480   18,100,000    

Single Family Housing to Mixed-use
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Table 5.5. Descr iptive Statistics for Land Converting f rom Commercial to Mixed-use 

Variables N Mean Min Max
Land Use Change (0/1) 4,073 0.142 0 1

Network Distance to CGC Corridor 
Network Distance to CGC Corridor (m) 4,073 2,382.553     18.153       6,633.125      
dummy (1, if Network Distance ≤ 500m, otherwise 0) 4,073 0.119 0 1
dummy (1, if 500 < Network Distance ≤ 1,000m, otherwise 0) 4,073 0.145 0 1
dummy (1, if 1,000 < Network Distance ≤ 1,500m, otherwise 0) 4,073 0.133 0 1
dummy (1, if 1,500 < Network Distance ≤ 2,000m, otherwise 0) 4,073 0.094 0 1
dummy (1, if 2,000 < Network Distance ≤ 2,500m, otherwise 0) 4,073 0.087 0 1
dummy (1, if 2,500 < Network Distance ≤ 3,000m, otherwise 0) 4,073 0.071 0 1
dummy (1, if 3,000 < Network Distance ≤ 3,500m, otherwise 0) 4,073 0.068 0 1
dummy (1, if 3,500 < Network Distance ≤ 4,000m, otherwise 0) 4,073 0.082 0 1

Other Location Factors
Distance to CGC Corridor (Straight Line Distance, m) 4,073 2,054.611     20.522       5,684.691      
Distance to CBD: City Hall (Straight Line Distance, m) 4,073 4,815.161     233.892      9,513.332      
Distance to Nearest Subway Stations (Straight Line Distance, m) 4,073 545.334        4.659         3,823.513      
Distance to Arterial Roads (Straight Line Distance, m) 4,073 23.508          0.004         314.075         
Distance to Bus Stops (Straight Line Distance, m) 4,073 143.087        1.121         723.036         

Neighborhood Economic and Demographic Attributes
CPI-adjusted Land Value (Korean Won per Square Meter) 4,073 3,764,845     615,000      51,800,000     
Population Density (Persons per Gross Square km) 4,073 24,758.580    1,141.172   67,293.610     
Proportionof College Degree 4,073 0.165 0.081 0.357
Proportionof 20 to 40 years old 4,073 0.438 0.326 0.564
Proportionof 40 to 60 years old 4,073 0.367 0.249 0.436
Proportionof more than 60 years old 4,073 0.196 0.138 0.269

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 4,073 0.014 0.004 0.034
Developed Land Ratio (Developed Land per Ward Area) 4,073 0.507 0.380 0.639
Road Area Ratio (Road Area per Ward Area) 4,073 0.141 0.097 0.211
Retail Area Ratio (Retail Area per Ward Area) 4,073 0.071 0.009 0.355
Proportionof Residential Permit per Total Permit 4,073 0.134 0.007 0.369
Proportionof Commercial Permit per Total Permit 4,073 0.627 0.246 0.940
CPI-adjusted Local Tax per Households (Korean Won) 4,073 5,261,481     1,314,480   18,100,000     

Commerical to Mixed-use
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Table 5.6. Descr iptive Statistics for Land Converting f rom Mixed-use to Commercial Use 

Variables N Mean Min Max
Land Use Change (0/1) 4,319 0.191 0 1

Network Distance to CGC Corridor
Network Distance to CGC Corridor (m) 4,319 2,460.494     18.153       6,633.125     
dummy (1, if Network Distance ≤ 500m, otherwise 0) 4,319 0.097 0 1
dummy (1, if 500 < Network Distance ≤ 1,000m, otherwise 0) 4,319 0.136 0
dummy (1, if 1,000 < Network Distance ≤ 1,500m, otherwise 0) 4,319 0.126 0 1
dummy (1, if 1,500 < Network Distance ≤ 2,000m, otherwise 0) 4,319 0.101 0 1
dummy (1, if 2,000 < Network Distance ≤ 2,500m, otherwise 0) 4,319 0.090 0 1
dummy (1, if 2,500 < Network Distance ≤ 3,000m, otherwise 0) 4,319 0.085 0 1
dummy (1, if 3,000 < Network Distance ≤ 3,500m, otherwise 0) 4,319 0.069 0 1
dummy (1, if 3,500 < Network Distance ≤ 4,000m, otherwise 0) 4,319 0.095 0 1

Other Location Factors
Distance to CGC Corridor (Straight Line Distance, m) 4,319 2,134.354     20.522       5,684.691     
Distance to CBD: City Hall (Straight Line Distance, m) 4,319 4,959.981     233.892     9,513.332     
Distance to Nearest Subway Stations (Straight Line Distance, m) 4,319 523.719        4.659         3,823.513     
Distance to Arterial Roads (Straight Line Distance, m) 4,319 22.787          0.004         314.075        
Distance to Bus Stops (Straight Line Distance, m) 4,319 139.570        1.176         723.036        

Neighborhood Economic and Demographic Attributes
CPI-adjusted Land Value (Korean Won per Square Meter) 4,319 3,768,652     615,000     51,800,000   
Population Density (Persons per Gross Square km) 4,319 25,700.490   1,141.172   67,293.610   
Proportion of College Degree 4,319 0.163 0.081 0.357
Proportion of 20 to 40 years old 4,319 0.441 0.326 0.564
Proportion of 40 to 60 years old 4,319 0.367 0.249 0.436
Proportion of more than 60 years old 4,319 0.193 0.138 0.269

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 4,319 0.014 0.004 0.034
Developed Land Ratio (Developed Land per Ward Area) 4,319 0.508 0.380 0.639
Road Area Ratio (Road Area per Ward Area) 4,319 0.141 0.097 0.211
Retail Area Ratio (Retail Area per Ward Area) 4,319 0.067 0.009 0.355
Proportion of Residential Permit per Total Permit 4,319 0.139 0.007 0.369
Proportion of Commercial Permit per Total Permit 4,319 0.620 0.246 0.940
CPI-adjusted Local Tax per Households (Korean Won) 4,319 4,926,591     1,314,480   18,100,000   

Mixed-use to Commercial
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3. Land-Use Conversion between 2001 and 2007  

 

This section summarizes and interprets model results for land-use conversion between 

2001 and 2007. Tables 5.7 to 5.9 present the multilevel model results for five types of 

land-use conversion. Because slightly better model fits were obtained when expressing 

ratio-scale explanatory variables in natural logarithmic form, these model results are 

presented. In the tables, an important output of multilevel models is the intraclass 

correlation (ICC), which measures the relative variation in the estimated dependent 

variables between (versus within) neighborhoods. High ICC values, typically above 0.05 

and with statistically significant probability levels, represent individual parcels that tend 

to share neighborhood attributes, signifying the need for multilevel estimation (Rabe-

Hesketh and Skrondal, 2008).  

 

(1) Effects of Network Distance to the CGC Corridor 

 

Of most interest to this study are the affects of “Network proximity to the CGC 

corridor—freeway to urban greenway” on land-use conversions. As plotted in Figure 5.6, 

the conversion of single-family housing to condominiums—the most popular housing 

type in Korea—remarkably was centered within 1.5 to 4-kilometer bands around the 

CGC corridor. Due to the extreme competition among residential and nonresidential land 

uses surrounding the corridor, the switch from low-rise housing to high-rise residential 

housing has occurred in the zones farther away from the emerging amenity corridor. The 

likelihood of changing from single-family housing to commercial land use greatly 
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increased within 2.5 kilometers of the CGC corridor. This pattern tracks the conversion 

of land from mixed-use to commercial use even though the likelihood of conversion is 

weaker than that of single family to commercial land conversion. In other words, mixed-

use property within 2.5 kilometers of the CGC corridor is more likely to be converted to 

commercial land use. Meanwhile, change in the opposite direction (from commercial to 

mixed-use) was found within 0 to 500 meters, 1 to 1.5 kilometers, and 2 to 2.5 kilometers, 

reflecting the local contexts of neighborhoods. Lastly, the conversion of single family 

housing to mixed-use land is less likely 3.5 to 4 kilometers from the CGC corridor. The 

overall patterns in land use change summarize the salient rise of commercial and mixed-

use land use near the corridor. Residents and office workers can enjoy the natural 

amenities and retail owners can attract customers who visit the urban water corridor. The 

patterns partly reflect the spatial structures that nonresidential land concentrated close to 

the CGC corridor and residential land mainly located 1.5 kilometers farther from the 

corridor. In email interviews, Dr. Kee-Yeon Hwang and a developer Sung-Je Park 

strongly supported the model results that the urban greenway project spurred new 

development of high-end residential and commercial-retail.   
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F igure 5.6. Coefficients of Each Land-Use Change by Distance Intervals 
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(2) Effects of Other Factors  

 

Other Location Factors 

 

Other location variables had a strong influence on land-use conversions in different 

manners. The conversion from single-family housing to condominiums has emerged in 

areas farther from the CGC corridor, the nearest subway stations, and the closest arterial 

roads and bus stops in terms of straight-line distance. Further, land whose use changed 

from single-family housing to commercial use is less likely to be near Seoul’s City Hall 

and arterial roads. Low-rise housing near the CGC corridor and arterial roads tended to 

be converted to mixed-use. Parcels for commercial use closer to arterial roads and bus 

stops were more likely to be converted to mixed-use. Lastly, mixed-use parcels near 

arterial roads and bus stops, but far from City Hall and subway stations, were more likely 

to change to commercial use.  

 

Neighborhood Economic and Demographic Attributes  

 

Higher land value is associated with the greater likelihood of conversions from single-

family housing to commercial use, commercial to mixed-use, and mixed to commercial 

use, while lower land value is linked with the conversion of single-family housing to 

condominiums and to mixed-use. This output confirms that more valuable land tends to 

be converted to intensified land uses, such as high-end commercial and mixed-use. As 

population density surrounding an area grows, the probability of converting from single-
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family parcels to high-rise residential use, and from commercial to mixed-use, tends to 

increase so as to absorb higher residential demand. Having more residents with college 

degrees, and fewer residents between 40 to 60 years of age, correlates with having more 

conversions from single-family housing to mixed-use. Having fewer residents older than 

60 years of age is associated with a higher likelihood of land-use conversion from single-

family housing to condominiums. This pattern could suggest that higher-income residents 

younger than 60 years of age prefer living in condominiums as well as mixed-parcels 

which typically involved a combination of commercial activities (e.g., retail, services, 

offices) and residential as well.  

 

Other Neighborhood Attributes  

 

Among other neighborhood attributes, only having less retail area and a higher local tax 

per household explain the greater change of land use from commercial to mixed-use. 

Other land use changes had no significant predictors at 5 percent probability level in the 

models. In Seoul, mixed-use development, replacing deteriorated commercial use, has 

been concentrated in neighborhoods that featured active residential development and 

better local public goods. Most other control variables in Tables 5.7 to 5.9 were not 

statistically significant, but were retained so as to apply consistent sets of explanatory 

variables across all models.  
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Table 5.7. Multilevel Logit Models for Predicting Single F amily to Condominium and to Commercial Use Conversions 
 

Variables Coefficient t p Coefficient t p
Fixed Effects
Network Distance to CGC Corridor 

dummy (1, if Network Distance ≤ 500m, otherwise 0) -0.498 -0.570 0.569 3.197 2.360 0.018
dummy (1, if 500 < Network Distance ≤ 1,000m, otherwise 0) -0.278 -0.470 0.641 2.729 2.670 0.008
dummy (1, if 1,000 < Network Distance ≤ 1,500m, otherwise 0) -0.497 -1.050 0.293 2.928 3.310 0.001
dummy (1, if 1,500 < Network Distance ≤ 2,000m, otherwise 0) 1.369 3.150 0.002 3.091 3.880 0.000
dummy (1, if 2,000 < Network Distance ≤ 2,500m, otherwise 0) 2.532 6.660 0.000 2.207 3.080 0.002
dummy (1, if 2,500 < Network Distance ≤ 3,000m, otherwise 0) 0.999 3.620 0.000 0.515 0.820 0.414
dummy (1, if 3,000 < Network Distance ≤ 3,500m, otherwise 0) 2.302 9.840 0.000 0.515 1.060 0.288
dummy (1, if 3,500 < Network Distance ≤ 4,000m, otherwise 0) 0.352 2.200 0.028 0.727 2.410 0.016

Other Location Factors
ln(Distance to CGC Corridor) 0.828 2.950 0.003 0.798 1.890 0.058
ln(Distance to CBD: City Hall) 0.658 0.860 0.391 1.993 2.820 0.005
ln(Distance to Subway Stations) 0.419 4.310 0.000 -0.170 -1.200 0.229
ln(Distance to Arterial Roads) 0.481 11.500 0.000 0.534 5.140 0.000
ln(Distance to Bus Stops) 0.586 8.250 0.000 -0.107 -0.930 0.350

Neighborhood Economic and Demographic Attributes
ln(CPI-adjusted Land Value) -0.512 -2.650 0.008 1.446 6.380 0.000
ln(Population Density) 1.308 2.040 0.041 -0.511 -1.260 0.206
ln(Proportionof College Degree) -0.659 -0.510 0.607 0.727 0.890 0.372
ln(Proportionof 40 to 60 years old) 8.084 1.660 0.096 -1.102 -0.300 0.761
ln(Proportionof more than 60 years old) -10.494 -2.180 0.029 2.912 0.960 0.336

Other Neighborhood Attributes
ln(Park Density Ratio) -2.384 -0.640 0.521 -4.694 -1.890 0.059
ln(Retail Area Ratio) 1.196 1.710 0.087 0.134 0.370 0.709
ln(Proportion of Residential Permit per Total Permit) -0.471 -0.180 0.859 -2.528 -1.460 0.145
ln(CPI-adjusted Local Tax per Households) 0.240 0.190 0.846 -0.786 -0.940 0.349

Constant -50.594 -1.900 0.058 -56.402 -3.160 0.002
Random Effects

Standard Deviation of the Random Intercept 3.298 2.157
ICC 0.768 0.586

Summary Statistics
Number of Parcel Observations (Level 1) 7,553             3,779             
Number of Neighborhood Groups (Level 2) 202                204                

SF to Condo SF to Commercial
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Table 5.8. Multilevel Logit Models for Predicting Single F amily to Mixed-use and Commercial to Mixed-use Conversions 

 

Variables Coefficient t p Coefficient t p
Fixed Effects
Network Distance to CGC Corridor 

dummy (1, if Network Distance ≤ 500m, otherwise 0) 0.155 0.250 0.803 2.282 2.580 0.010
dummy (1, if 500 < Network Distance ≤ 1,000m, otherwise 0) -0.514 -1.040 0.300 0.930 1.270 0.205
dummy (1, if 1,000 < Network Distance ≤ 1,500m, otherwise 0) 0.235 0.560 0.575 1.601 2.500 0.012
dummy (1, if 1,500 < Network Distance ≤ 2,000m, otherwise 0) 0.703 1.820 0.069 1.002 1.620 0.105
dummy (1, if 2,000 < Network Distance ≤ 2,500m, otherwise 0) 0.668 1.910 0.056 1.354 2.420 0.015
dummy (1, if 2,500 < Network Distance ≤ 3,000m, otherwise 0) 0.020 0.070 0.944 0.403 0.860 0.388
dummy (1, if 3,000 < Network Distance ≤ 3,500m, otherwise 0) -0.248 -0.970 0.330 0.653 1.600 0.110
dummy (1, if 3,500 < Network Distance ≤ 4,000m, otherwise 0) -0.373 -2.090 0.037 -0.091 -0.370 0.712

Other Location Factors
ln(Distance to CGC Corridor) -0.475 -2.700 0.007 0.388 1.720 0.085
ln(Distance to CBD: City Hall) 0.733 1.710 0.087 2.050 3.220 0.001
ln(Distance to Nearest Subway Stations) -0.042 -0.560 0.572 0.619 4.860 0.000
ln(Distance to Arterial Roads) -0.356 -8.210 0.000 -0.394 -6.070 0.000
ln(Distance to Bus Stops) 0.083 1.400 0.163 -0.321 -4.180 0.000

Neighborhood Economic and Demographic Attributes
ln(CPI-adjusted Land Value) -0.339 -2.600 0.009 1.537 8.460 0.000
ln(Population Density) 0.275 1.160 0.246 1.547 4.300 0.000
ln(Proportion of College Degree) 1.013 2.060 0.040 -0.135 -0.210 0.831
ln(Proportion of 40 to 60 years old) -4.194 -2.110 0.035 -3.453 -1.300 0.193
ln(Proportion of more than 60 years old) 1.779 0.990 0.324 4.650 1.850 0.065

Other Neighborhood Attributes
ln(Park Density Ratio) -1.667 -1.070 0.284 -1.512 -0.760 0.447
ln(Retail Area Ratio) 0.326 1.450 0.148 -0.944 -2.770 0.006
ln(Proportion of Residential Permit per Total Permit) -0.178 -0.160 0.871 -0.612 -0.430 0.664
ln(CPI-adjusted Local Tax per Households) -0.017 -0.030 0.976 1.460 2.140 0.032

Constant -7.470 -0.740 0.461 -93.319 -6.500 0.000
Random Effects

Standard Deviation of the Random Intercept 1.501 1.740
ICC 0.407 0.479

Summary Statistics
Number of Parcel Observations (Level 1) 5,593             4,073             
Number of Neighborhood Groups (Level 2) 203                202                

SF to Mixed-use Commercial to Mixed-use
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Table 5.9. Multilevel Logit Models for Predicting Mixed-use to Commercial Use Conversions 
 

Variables Coefficient t p
Fixed Effects
Network Distance to CGC Corridor 

dummy (1, if Network Distance ≤ 500m, otherwise 0) 2.080 2.060 0.039
dummy (1, if 500 < Network Distance ≤ 1,000m, otherwise 0) 1.527 2.060 0.039
dummy (1, if 1,000 < Network Distance ≤ 1,500m, otherwise 0) 1.803 2.880 0.004
dummy (1, if 1,500 < Network Distance ≤ 2,000m, otherwise 0) 1.575 2.800 0.005
dummy (1, if 2,000 < Network Distance ≤ 2,500m, otherwise 0) 1.086 2.170 0.030
dummy (1, if 2,500 < Network Distance ≤ 3,000m, otherwise 0) 0.064 0.170 0.869
dummy (1, if 3,000 < Network Distance ≤ 3,500m, otherwise 0) -0.327 -0.990 0.324
dummy (1, if 3,500 < Network Distance ≤ 4,000m, otherwise 0) 0.516 2.210 0.027

Other Location Factors
ln(Distance to CGC Corridor) 0.576 1.860 0.063
ln(Distance to CBD: City Hall) 3.398 4.940 0.000
ln(Distance to Nearest Subway Stations) 0.313 2.820 0.005
ln(Distance to Arterial Roads) -0.349 -5.700 0.000
ln(Distance to Bus Stops) -0.383 -5.560 0.000

Neighborhood Economic and Demographic Attributes
ln(CPI-adjusted Land Value) 2.824 15.440 0.000
ln(Population Density) 0.430 1.030 0.303
ln(Proportion of College Degree) 1.238 1.550 0.121
ln(Proportion of 40 to 60 years old) -3.610 -1.110 0.266
ln(Proportion of more than 60 years old) 2.360 0.790 0.431

Other Neighborhood Attributes
ln(Park Density Ratio) 1.402 0.570 0.572
ln(Retail Area Ratio) -0.100 -0.270 0.786
ln(Proportion of Residential Permit per Total Permit) 0.941 0.530 0.597
ln(CPI-adjusted Local Tax per Households) 0.404 0.470 0.638

Constant -76.925 -4.680 0.000
Random Effects

Standard Deviation of the Random Intercept 2.394
ICC 0.635

Summary Statistics
Number of Parcel Observations (Level 1) 4,319             
Number of Neighborhood Groups (Level 2) 202                

Mixed-use to Commercial
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5.2 Land Value Models  

 

 1. Study A rea and Cases 

 

To measure the capitalization effects of converting the CGC freeway to an urban 

greenway, this study gathered diverse data on estimated land values, as well as site and 

neighborhood characteristics of individual land parcels, in the five wards among Seoul’s 

25 wards near the CGC corridor. Figures 5.7 and 5.8 show the locations of nonresidential 

and residential parcels in 2007 that were included in the data observations of this study.  

 

2. Descriptive Statistics  

 

Table 5.10 shows descriptive statistics for nonresidential parcels in 2001-2003 (the 

freeway period before the CGC project) and 2006-2007 (the urban greenway period after 

the CGC project). For the study cases for these two periods, land parcels numbering 

11,873 and 8,254, respectively, were available. In the table, land attributes, use, and 

regulation information includes the shape, slope, and road accessibility evaluated by 

property assessors, the individual land use of each parcel, and the building coverage ratio 

as well as floor-area ratio designated by land use law. For the variables of shape, slope, 

and road accessibility, lower values represent better features for land parcels. For instance, 

the best access of roads to land parcels received scores of 1. 
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F igure 5.7. Location of Nonresidential Parcels with Reference to 
the C G C Corridor (2007) 

N=4,144

 

Source: Adapted from Seoul Metropolitan Government 

F igure 5.8. Location of Residential Parcels with Reference to the 
C G C Corridor (2007) 

N=3,532

 

Source: Adapted from Seoul Metropolitan Government 
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 For each period, the composition of land uses among nonresidential parcels was 

as follows: commercial-retail use (63.94%), mixed-use (28.24%), office use (6.78%), 

undeveloped land zoned for commercial-retail use (0.88%), and undeveloped land zoned 

for mixed-use (0.16%). Table 5.10 also shows that employment density is higher than 

population density in areas near the sampled nonresidential parcels. Furthermore, the 

main age composition of residents near the nonresidential parcels is the middle life-cycle 

stage (20 to 40 years of age).  

In Table 5.11, for the case of residential parcels, a total of 11,207 and 6,820 

observations were available for the two periods 2001–2003 and 2006–2007, respectively. 

The composition of the surveyed residential land use consists of single-family housing 

(85.51%), multifamily housing (9.82%), row housing (1.86%), condominiums (1.59%), 

and land undeveloped for residential use (1.23%). For the residential parcels studied, 

surrounding population densities were higher than surrounding employment densities.  

The two tables also provide the spatial distribution of diverse activities in the 

CGC corridor. Nonresidential parcels tend to be closer to the CGC than residential 

properties, owing to the fact that the CGC stream spans the core of Seoul, where 

historically office and retail shops had been located. Similarly, nonresidential parcels are 

closer to City Hall, subway stations, and arterial roads so as to enjoy accessibility to 

transportation networks. For the areas surrounding the surveyed residential and 

nonresidential parcels, the land-use composition, public expenditures, parkland, and ratio 

of parcels that are already developed are quite similar. However, nonresidential parcels 

tended to wind up with a larger share of the surrounding land devoted to retail activities.  
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Table 5.10. Descr iptive Statistics for Nonresidential Models 
 

Variables N Mean Min Max N Mean Min Max
CPI-adjusted Land Value (Korean Won per Square Meter) 11,873 4,210,395  811,855   40,200,000 8,254 6,202,127  1,375,436  59,400,000   

Distance to CGC Corridor 
Distance to CGC Corridor (Straight Line Distance, m) 11,873 1,402.918  20.678     5,658.510   8,254 1,419.719  20.678       5,658.510     
dummy (1, if Distance ≤ 100m, otherwise 0) 11,873 0.055 0 1 8,254 0.054 0 1
dummy (1, if 100 < Distance ≤ 200m, otherwise 0) 11,873 0.066 0 1 8,254 0.063 0 1
dummy (1, if 200 < Distance ≤ 300m, otherwise 0) 11,873 0.056 0 1 8,254 0.056 0 1
dummy (1, if 300 < Distance ≤ 400m, otherwise 0) 11,873 0.056 0 1 8,254 0.054 0 1
dummy (1, if 400 < Distance ≤ 500m, otherwise 0) 11,873 0.057 0 1 8,254 0.058 0 1
dummy (1, if 500 < Distance ≤ 600m, otherwise 0) 11,873 0.056 0 1 8,254 0.057 0 1

Other Location Factors
Distance to CBD: City Hall (Straight Line Distance, m) 11,873 3,687.604  41.323     9,276.199   8,254 3,690.652  41.323       9,276.199     
Distance to Nearest Subway Stations (Straight Line Distance, m) 11,873 377.630     4.275       3,600.242   8,254 381.995    4.275        3,683.214     
Distance to Arterial Roads (Straight Line Distance, m) 11,873 18.690       0.033       150.493      8,254 18.756      0.031        146.130       
Distance to Bus Stops (Straight Line Distance, m) 11,873 114.280     3.042       645.648      8,254 114.592    3.042        645.648       

Land Attributes, Use, and Regulation

Shape (1~8)* 11,873 3.694 1 8 8,254 3.654 1 8

Slope (1~5)** 11,873 2.040 1 5 8,254 2.035 1 5

Road Accessibility (1~12)*** 11,873 5.587 1 11 8,254 5.627 1 11

Commercial (0/1) 11,873 0.642 0 1 8,254 0.636 0 1

Office (0/1) 11,873 0.066 0 1 8,254 0.071 0 1

Commercial Raw Lands (0/1) 11,873 0.010 0 1 8,254 0.008 0 1
Mixed-Use (0/1) 11,873 0.281 0 1 8,254 0.284 0 1
Mixed-Use Raw Lands (0/1) 11,873 0.002 0 1 8,254 0.002 0 1
Building Coverage Ratio 11,873 0.586 0.2 0.6 8,254 0.586 0.2 0.6
Floor Area Ratio 11,873 4.990 0.5 10 8,254 4.971 0.5 10

Neighborhood Economic and Demographic Attributes
Population Density (Persons per Gross Square km) 11,873 18,231.63  1,176.51  48,455.94   8,254 18,782.69  1,141.17    75,961.16     
Employment Density (Employee per Gross Square km) 11,873 16,205.13  3,408.67  38,179.02   8,254 15,899.76  3,470.13    36,230.52     
Proportion of College Degree 11,873 0.103 0.052 0.291 8,254 0.158 0.081 0.357
Proportion of 20 to 40 years old 11,873 0.455 0.089 0.589 8,254 0.423 0.325 0.564
Proportion of 40 to 60 years old 11,873 0.361 0.053 0.438 8,254 0.371 0.249 0.439
Proportion of more than 60 years old 11,873 0.184 0.101 0.273 8,254 0.207 0.131 0.276

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 11,873 0.014 0.001 0.032 8,254 0.018 0.003 0.034
Developed Land Ratio (Developed Land per Ward Area) 11,873 0.506 0.368 0.627 8,254 0.505 0.366 0.639
Road Area Ratio (Road Area per Ward Area) 11,873 0.146 0.094 0.209 8,254 0.150 0.097 0.211
Retail Area Ratio (Retail Area per Ward Area) 11,873 0.092 0.003 0.298 8,254 0.117 0.009 0.355
Proportion of Residential Permit per Total Permit 11,873 0.339 0.052 0.787 8,254 0.121 0.007 0.369
Proportion of Commercial Permit per Total Permit 11,873 0.488 0.102 0.825 8,254 0.685 0.246 0.940
* Shape: Value for assessed shape of parcels 
** Slope : Value for assessed slope of parcels 
*** Road Accessibility: Value for assessed accessibility to roads
(Detail Description in Appendix)

2001~2003 2006~2007

 

           120



 

Table 5.11. Descr iptive Statistics for Residential Models 
 

Variables N Mean Min Max N Mean Min Max
CPI-adjusted Land Value (Korean Won per Square Meter) 11,207 1,191,537     71,502        3,351,670    6,820 1,840,005     215,553      5,748,090    

Distance to CGC Freeway Ramps or Greenway Pedestrian Entrances 
Distance to Nearest CGC Freeway Ramps (Straight Line Distance, m) 11,207 2,927.086     62.078        6,239.621    
Distance to Nearest CGC Greenway Pedestrian Entrances (Straight Line Distance, m) 6,820 2,512.042     75.067       5,682.536    
dummy (1, if Distance ≤ 500m, otherwise 0) 11,207 0.016 0 1 6,820 0.032 0 1
dummy (1, if 500 < Distance ≤ 1,000m, otherwise 0) 11,207 0.088 0 1 6,820 0.113 0 1
dummy (1, if 1,000 < Distance ≤ 1,500m, otherwise 0) 11,207 0.101 0 1 6,820 0.146 0 1
dummy (1, if 1,500 < Distance ≤ 2,000m, otherwise 0) 11,207 0.116 0 1 6,820 0.160 0 1
dummy (1, if 2,000 < Distance ≤ 2,500m, otherwise 0) 11,207 0.123 0 1 6,820 0.097 0 1
dummy (1, if 2,500 < Distance ≤ 3,000m, otherwise 0) 11,207 0.104 0 1 6,820 0.088 0 1

Other Location Factors
Distance to CBD: City Hall (Straight Line Distance, m) 11,207 5,150.116     810.210      9,307.884    6,820 5,128.787     811.807      9,307.884    
Distance to Nearest Subway Stations (Straight Line Distance, m) 11,207 637.749       41.359        3,919.128    6,820 652.624       41.359       3,919.128    
Distance to Arterial Roads (Straight Line Distance, m) 11,207 29.780         0.120          338.331       6,820 30.072         0.120         338.331       
Distance to Bus Stops (Straight Line Distance, m) 11,207 182.258       17.053        904.986       6,820 186.367       17.053       904.986       
Distance to Han River (Straight Line Distance, m) 11,207 4,853.467     131.051      9,189.872    6,820 4,930.101     131.051      9,189.872    

Land Attributes, Use, and Regulation

Shape (1~8)* 11,207 3.2850 1 8 6,820 3.308 1 8

Slope (1~5)** 11,207 2.4320 1 5 6,820 2.432 1 5

Road Accessibility (1~12)*** 11,207 8.5236 1 12 6,820 8.427 1 12

Single Famliy Housing (0/1) 11,207 0.8756 0 1 6,820 0.821 0 1
Row Housing (0/1) 11,207 0.0182 0 1 6,820 0.019 0 1
Multi Family Housing (0/1) 11,207 0.0829 0 1 6,820 0.123 0 1
Condominium (0/1) 11,207 0.0105 0 1 6,820 0.025 0 1
Residential Raw Lands (0/1) 11,207 0.0128 0 1 6,820 0.012 0 1
Building Coverage Ratio 11,207 0.5814 0.2 0.6 6,820 0.582 0.2 0.6
Floor Area Ratio 11,207 2.1960 0.5 8 6,820 2.179 0.5 8

Neighborhood Economic and Demographic Attributes
Population Density (Persons per Gross Square km) 11,207 24,025.350   2,421.567   48,455.940  6,820 25,688.930   2,330.637   75,961.160  
Employment Density (Employee per Gross Square km) 11,207 9,411.387     3,408.670   38,179.020  6,820 9,214.966     3,470.130   36,230.520  
Proportion of College Degree 11,207 0.116 0.052 0.291 6,820 0.181 0.081 0.357
Proportion of 20 to 40 years old 11,207 0.492 0.089 0.589 6,820 0.454 0.327 0.564
Proportion of 40 to 60 years old 11,207 0.346 0.053 0.430 6,820 0.361 0.249 0.439
Proportion of more than 60 years old 11,207 0.160 0.101 0.263 6,820 0.185 0.131 0.276

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 11,207 0.008 0.001 0.032 6,820 0.012 0.003 0.034
Developed Land Ratio (Developed Land per Ward Area) 11,207 0.496 0.368 0.627 6,820 0.493 0.366 0.639
Road Area Ratio (Road Area per Ward Area) 11,207 0.129 0.094 0.209 6,820 0.131 0.097 0.211
Retail Area Ratio (Retail Area per Ward Area) 11,207 0.038 0.003 0.298 6,820 0.049 0.009 0.355
Proportion of Residential Permit per Total Permit 11,207 0.457 0.052 0.787 6,820 0.184 0.007 0.369
Proportion of Commercial Permit per Total Permit 11,207 0.362 0.102 0.825 6,820 0.550 0.246 0.940
CPI-adjusted Local Tax per Households (Korean Won) 11,207 3,732,476     1,223,697   14,100,000  6,820 4,090,151     1,314,480   18,100,000  
* Shape: Value for assessed shape of parcels 
** Slope : Value for assessed slope of parcels 
*** Road Accessibility: Value for assessed accessibility to roads
(Detail Description in Appendix)

2001~2003 2006~2007
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3. Multilevel L inear H edonic Models: Nonresidential Parcels, 2001-2003 and   

    2006-2007 

 

For modeling purposes, all the variables shown in Table 5.10 were candidates for 

inclusion in the multilevel hedonic price models. This study interprets predictor variables 

if their coefficients are statistically significant at 5 percent probability level, and match a 

priori expectations based on traditional hedonic price theory (Rosen, 1974).  

The multilevel linear model (MLM) results for nonresidential parcels are presented in 

Table 5.12. The intraclass correlations, representing the share of variation explained by 

the grouping structure (i.e., the districts and wards), were quite high, justifying the use of 

MLM. Specifically, 55.6 percent and 51.7 percent of the variation of land value are 

explained by between-group variation among 226 districts over the two periods, 

respectively.  

   

(1) Effects of Distance to the CGC Corridor  

 

The findings related to the core research questions—the relative influence of proximity to 

the CGC freeway (in 2001-2003) and the CGC urban greenway (in 2006-2007)—are 

exposed by the coefficients used with each dummy variable for straight-line distance 

intervals to the CGC corridor in 100-meter bands (up to 600 meters). Lying within 600 

meters of the CGC corridor conferred a higher premium on nonresidential property 

values; however, the premium was much higher in each distance interval to the urban 

greenway than to the freeway.  
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 Controlling the other predictors, Figure 5.9 presents the model results for 

commercial properties, contrasting the marginal distance effects of proximity to the 

freeway versus the urban greenway for the six 100-meter rings (relative to land parcels 

beyond 600 meters of CGC). For example, commercial parcels within 100 meters of the 

urban greenway were worth 30 percent more per square meter than otherwise comparable 

parcels lying more than 600 meters away; when the elevated freeway was in place, the 

differential was only 16 percent. The marginal benefit of the urban greenway, however, 

fell with distance from the CGC corridor, but still exists 600 meters away.  

  

F igure 5.9. Marginal Effects of F reeway and Urban G reenway on Nonresidential Value by 
Distance Intervals 
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(2) Effects of Other Factors  

 

The model output in Table 5.12 shows that other factors of a site and its surrounding 

neighborhood influenced nonresidential land value in five wards near the CGC stream. 

This subsection provides an overview of the hedonic price influences of the predictors 

used in this model.  

 

Other Location Factors  

 

As many urban economic studies posited, nonresidential land values tended to decrease 

with the distance to main transportation networks and urban centers—such as Seoul’s 

City Hall, the nearest subway stations, arterial roads, and bus stops in both periods—

because of the erosion of accessible transportation. The effect of distance to City Hall on 

the land value was higher than that of other variables, and increased after the CGC urban 

greenway project.  

 

Land Attributes, Use, and Regulation  

 

In both periods, higher values of a shape, slope, and road accessibility indicating 

abnormal shape, steep slopes, and poor road access lowered nonresidential land value. In 

terms of land use, offices enjoyed higher premiums than commercial units by 6 percent in 

2001-2003, and moderated the premiums during 2006 to 2007; by contrast, mixed-use 

land parcels were discounted by 17 percent compared to the reference land use of 
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commercial-retail. Higher building coverage ratios and floor-area ratios conferred a 

premium on nonresidential land values. 

 

Neighborhood Economics and Demographic Attributes  

 

In the period 2001-2003, higher employment densities tended to reduce nonresidential 

land value. High-end retail-commercial areas avoid the presence of labor-intensive 

activities such as manufacturing. The effects of age structure are complicated by the 

overall change of residential and nonresidential locations before and after the urban 

greenway project. For example, a higher proportion of people older than 60 years of age 

in a neighborhood increased nonresidential land value, but more residents between the 

ages of 40 to 60 had lowered nonresidential land values before the project. However, the 

variables had no significance after the project.  

 

Other Neighborhood Attributes  

 

In 2006 and 2007, nonresidential land value gained a higher premium, as the land 

available for parks and the percentage of already developed land increased in response to 

park amenity premiums and bid-rent competition. However, a higher proportion of 

residential construction permits and road areas tended to lower the value, partly because 

of rising residential congestion and traffic volume. The output in the period 2001-2003 

revealed the opposite effects, except for the proportion of residential construction permits.  
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Table 5.12. Multilevel Hedonic Model for Predicting Nonresidential Land Value Per Square Meter  
Note: 1 Korean Won = 0.0011 U .S. Dollar in 2007 

 
Variables Coefficient t p Coefficient t p

Fixed Effects
Distance to CGC Corridor 

dummy (1, if Distance ≤ 100m, otherwise 0) 0.159 8.560 0.000 0.300 13.550 0.000
dummy (1, if 100 < Distance ≤ 200m, otherwise 0) 0.135 8.100 0.000 0.209 10.530 0.000
dummy (1, if 200 < Distance ≤ 300m, otherwise 0) 0.140 8.870 0.000 0.184 9.870 0.000
dummy (1, if 300 < Distance ≤ 400m, otherwise 0) 0.117 7.700 0.000 0.159 8.840 0.000
dummy (1, if 400 < Distance ≤ 500m, otherwise 0) 0.065 4.390 0.000 0.101 5.800 0.000
dummy (1, if 500 < Distance ≤ 600m, otherwise 0) 0.048 3.590 0.000 0.079 5.010 0.000

Other Location Factors
ln(Distance to CBD: City Hall) -0.435 -20.050 0.000 -0.514 -21.580 0.000
ln(Distance to Nearest Subway Stations) -0.086 -18.380 0.000 -0.090 -16.180 0.000
ln(Distance to Arterial Roads) -0.043 -12.160 0.000 -0.046 -11.050 0.000
ln(Distance to Bus Stops) -0.022 -6.100 0.000 -0.020 -4.640 0.000

Land Attributes, Use, and Regulation
Shape (1~8) -0.007 -4.770 0.000 -0.003 -1.980 0.047
Slope (1~5) -0.112 -9.850 0.000 -0.099 -6.780 0.000
Road Accessibility (1~12) -0.065 -69.870 0.000 -0.066 -58.670 0.000
Office (0/1) 0.064 6.320 0.000 0.030 2.600 0.009
Commercial Raw Lands (0/1) -0.045 -1.880 0.060 -0.043 -1.350 0.176
Mixed-Use (0/1) -0.168 -24.290 0.000 -0.178 -21.630 0.000
Mixed-Use Raw Lands (0/1) -0.208 -3.630 0.000 -0.229 -3.370 0.001
ln(Building Coverage Ratio) 0.083 2.030 0.043 0.027 0.550 0.585
ln(Floor Area Ratio) 0.220 31.300 0.000 0.223 27.230 0.000

Neighborhood Economic and Demographic Attributes
ln(Population Density) 0.007 0.280 0.781 0.026 1.500 0.133
ln(Employment Density) -0.200 -3.360 0.001 -0.153 -1.650 0.099
ln(Proportion of College Degree) 0.034 0.650 0.513 0.069 1.310 0.192
ln(Proportion of 40 to 60 years old) -0.144 -3.840 0.000 0.065 0.590 0.553
ln(Proportion of more than 60 years old) 0.684 11.370 0.000 0.072 0.920 0.356

Other Neighborhood Attributes
ln(Park Density Ratio) -0.069 -3.280 0.001 0.312 5.230 0.000
ln(Developed Land Ratio) -1.618 -4.420 0.000 2.867 4.130 0.000
ln(Road Area Ratio) 1.767 7.080 0.000 -1.822 -3.450 0.001
ln(Retail Area Ratio) -0.127 -9.440 0.000 -0.006 -0.320 0.752
ln(Proportion of Residential Permit per Total Permit) -0.016 -2.370 0.018 -0.061 -14.460 0.000
ln(Proportion of Commercial Permit per Total Permit) 0.044 3.630 0.000 -0.005 -0.310 0.756

Constant 23.957 26.040 0.000 21.502 14.840 0.000
Random Effects

ICC 0.556 0.517
Summary Statistics

Number of Parcel Observations (Level 1) 11,873        8,254          
Number of Neighborhood Groups (Level 2) 226            226            

2001~2003 2006~2007
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4. Multilevel L inear H edonic Models: Residential Parcels, 2001-2003 and 2006- 

2007 

 

Table 5.13 presents the multilevel hedonic model results for residential parcels for the 

periods of 2001 to 2003 and 2006 to 2007. The intraclass correlation confirms that 

multilevel modeling is appropriate for this analysis. The variation in land value of 61 

percent and 44.3 percent is explained by between-group variation across 150 and 146 

districts for these two periods, respectively.  

 

(1) Effects of Distance to the CGC Freeway Ramps or Greenway Pedestrian    

Entrances 

 

Figure 5.10 reveals the marginal effects of proximity to the CGC freeway (in 2001-2003) 

and the urban greenway (in 2006-2007) for six 500-meter bands (relative to land parcels 

beyond 3 kilometers of straight-line distance to ramps or pedestrian entrances). The 

Figure, derived from coefficients of the distance to the CGC freeway ramps or greenway 

pedestrian entrances, clearly shows that the nuisance effects of proximity to the freeway 

and beneficial effects of proximity to the urban greenway eroded with distance, up to the 

3 kilometer bands. Specifically, residential parcels within 1 kilometer of the greenway 

were worth 4 to 9 percent more per square meter, but were worth 6 to 7 percent less per 

square meter within 2 to 3 kilometers bands, than otherwise comparable parcels more 

than 3 kilometers away. When the elevated freeway was in place, the discount in the land 

value was 4 to 10 percent more per square meter for land within 500 meters to 3 
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kilometers bands of the freeway ramps. The earshot and eyeshot of the elevated structure, 

including visual blight, and noise, depressed residential land values within these zones. 

Interestingly, residential parcels lying within 100 meters of the freeway ramps were 

worth 4.7 percent more than otherwise comparable parcels more than 3 kilometers away 

because of the mobility benefit of proximity to the freeway.  

Consistent with expectations, the model for 2006-2007 presents the clear amenity 

benefit of being situated 1 kilometer from the urban water corridor, while the land value 

within 2 to 3 kilometers bands of the entrances was reduced owing to relatively 

unfavorable access to urban amenities. The premium within 1 kilometer of the pedestrian 

entrances was combined with the benefit of having a nearby recreational area rather than 

a view, because 85 percent of the surveyed residential parcels were low-rise single-family 

housing. For most parcels, views of the urban greenway are blocked by high-rise office 

towers and apartment buildings. This output reveals that the pedestrian-friendly water 

corridor generated benefits for residential property values within 1 kilometer by  

providing amenities, while the bustle of visitors to the urban stream and reduced mobility 

caused by the freeway removal were detrimental to residential land values for parcels 2 to 

3 kilometers away.   
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F igure 5.10. Marginal Effects of F reeway and Urban G reenway on Residential Value by 
Distance Intervals 
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(2) Effects of Other Factors  

This subsection summarizes the influence of control variables in modeling hedonic price 

effects on residential properties.  

 

Other Location Factors  

Among location factors, increases in distance to Seoul’s City Hall had a higher eroding 

effect on residential land value in 2001-2003, while the effects had moderated by 2006-

2007. Increased distance to arterial roads had a similar influence on residential properties 

in both periods. Increased distance to subway stations had a significant eroding effect on 

residential land only in 2006-2007. It is possible that the comfortable transfer between 

bus and subway strengthened the appeal of subway stations. Further, the distance to the 

Han River had a higher impact on the land values in the urban greenway period (2006-

2007) than in the freeway period (2001-2003). The improved access and synergetic 
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amenities of the urban stream combined with the Han River helped boost residential land 

value.  

 

Land Attributes, Regulation, and Neighborhood Attributes  

 

Conforming to the findings for nonresidential properties, odd parcel shapes, steep slopes, 

and poorer road access were associated with lower residential values in both periods. In 

terms of the type of residential properties, Table 5.13 indicates that condominiums—the 

most popular housing type throughout Korea—gained the highest premium in both 

periods: 22.2 percent in 2001-2003 and 14.9 percent in 2006-2007, compared with the 

reference group of single-family housing. In terms of land-use regulation, a higher 

building coverage ratio and floor area ratio generated more premiums in residential parcel 

values. In both periods, the model shows that residential property values tended to be 

higher in urban settings with higher population densities and better-educated residents. In 

2006-2007, higher employment densities caused residential land values to rise in 

response to the competitive pressures on bid rents and the proximity benefit to retail-

commerce and jobs.  

 

Other Neighborhood Attributes  

 

A higher density of nearby parks had a depressing effect on residential property values. 

This effect might reflect the peculiarities of downtown Seoul, wherein housing near parks 

appreciates in value only when the parks are of significant size and substantially 
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developed. Being closer to retail was associated with lower residential land values in 

2001-2003 because of congestion, but the correlation was not significant in 2006-2007. A 

greater number of roads per neighborhood was a favorable condition for residential 

property values in 2001-2003, but the variable created the opposite effects in 2006-2007. 

An increased number of retail outlets and an increase in road size lost their influence on 

pricing after the urban greenway project. An increase in commercial construction permits, 

and a decrease in residential permits, benefitted residential land values in 2001-2003, 

while an uptick in the number of both permits depressed land values in 2006-2007, 

because new commercial and residential developments absorb potential demand from old 

property markets. Finally, the local tax per household played a different role in the two 

periods. In 2001-2003, the local tax burden generated positive capitalization in residential 

land values, but had a negative effect in 2006-2007. The constant rise of the tax burden, 

partially stemming from a higher real estate tax policy since 2002, accounted for these 

patterns.  
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Table 5.13. Multilevel Hedonic Model for Predicting Residential Land Value Per Square M eter 
Note: 1 Korean Won = 0.0011 U .S. Dollar in 2007 

Variables Coefficient t p Coefficient t p
Fixed Effects
Distance to CGC Freeway Ramps or Greenway Pedestrian Entrances 

dummy (1, if Distance ≤ 500m, otherwise 0) 0.047 2.430 0.015 0.093 4.400 0.000
dummy (1, if 500 < Distance ≤ 1,000m, otherwise 0) -0.099 -6.540 0.000 0.037 2.060 0.040
dummy (1, if 1,000 < Distance ≤ 1,500m, otherwise 0) -0.067 -4.890 0.000 0.029 1.730 0.084
dummy (1, if 1,500 < Distance ≤ 2,000m, otherwise 0) -0.039 -3.060 0.002 0.017 1.080 0.280
dummy (1, if 2,000 < Distance ≤ 2,500m, otherwise 0) -0.067 -6.780 0.000 -0.060 -4.780 0.000
dummy (1, if 2,500 < Distance ≤ 3,000m, otherwise 0) -0.059 -8.830 0.000 -0.069 -7.470 0.000

Other Location Factors
ln(Distance to CBD: City Hall) -0.128 -6.890 0.000 -0.112 -4.980 0.000
ln(Distance to Nearest Subway Stations) -0.005 -1.580 0.115 -0.017 -4.100 0.000
ln(Distance to Arterial Roads) -0.023 -15.340 0.000 -0.024 -11.640 0.000
ln(Distance to Bus Stops) -0.019 -7.600 0.000 -0.009 -2.550 0.011
ln(Distance to Han River) -0.016 -1.970 0.049 -0.115 -10.380 0.000

Land Attributes, Use, and Regulation
Shape (1~8) -0.011 -13.770 0.000 -0.009 -8.610 0.000
Slope (1~5) -0.082 -33.230 0.000 -0.073 -20.850 0.000
Road Accessibility (1~12) -0.052 -52.730 0.000 -0.052 -39.740 0.000
Row Housing (0/1) 0.043 4.500 0.000 0.047 3.850 0.000
Multi Family Housing (0/1) 0.023 4.880 0.000 0.011 1.960 0.050
Condominium (0/1) 0.222 17.460 0.000 0.149 12.300 0.000
Residential Raw Lands (0/1) -0.424 -36.280 0.000 -0.491 -30.310 0.000
ln(Building Coverage Ratio) 0.283 21.800 0.000 0.111 6.400 0.000
ln(Floor Area Ratio) 0.132 22.890 0.000 0.193 25.240 0.000

Neighborhood Economic and Demographic Attributes
ln(Population Density) 0.070 4.100 0.000 0.016 1.680 0.092
ln(Employment Density) -0.669 -17.020 0.000 1.412 13.970 0.000
ln(Proportion of College Degree) 0.084 2.300 0.021 0.153 4.730 0.000
ln(Proportion of 40 to 60 years old) -0.050 -2.740 0.006 0.009 0.180 0.860
ln(Proportion of more than 60 years old) 0.295 9.200 0.000 0.047 0.970 0.332

Other Neighborhood Attributes
ln(Park Density Ratio) -0.201 -13.000 0.000 -0.176 -4.130 0.000
ln(Developed Land Ratio) -2.099 -7.700 0.000 1.376 3.790 0.000
ln(Road Area Ratio) 2.502 13.920 0.000 -2.474 -9.320 0.000
ln(Retail Area Ratio) -0.095 -12.440 0.000 -0.016 -1.390 0.164
ln(Proportion of Residential Permit per Total Permit) -0.089 -13.920 0.000 -0.111 -19.010 0.000
ln(Proportion of Commercial Permit per Total Permit) 0.022 3.980 0.000 -0.138 -9.790 0.000
ln(CPI-adjusted Local Tax per Households) 0.538 12.460 0.000 -0.654 -14.040 0.000

Constant 16.353 19.620 0.000 9.101 10.390 0.000
Random Effects

ICC 0.610 0.443
Summary Statistics

Number of Parcel Observations (Level 1) 11,207        6,820          
Number of Neighborhood Groups (Level 2) 150            146            

2001~2003 2006~2007
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5.3 Location Choice Models of C reative Industries  

 

This section examines how the freeway-to-urban greenway project affected the location 

choices of creative industries in 2001 and 2006. Multilevel binary logit models were 

applied to predict three types of creative industries such as Super-Creatives, Creative 

Professionals, and Services compared with the baseline group, Working Sectors. As 

noted in Table 4.2, Korean industries were recategorized following Florida’s 

classification.  

 

1. Study A rea and Cases  

 

To test how the freeway and the urban greenway influence the location of Super-

Creatives, Creative Professionals, and Services, this study obtained the data for address-

based industry codes from the Annual Firm Survey, and diverse information for the 

neighborhoods surrounding the individual firms of the four classified industries in five 

wards (among 25 wards of Seoul) from Seoul Statistics. Figures 5.11 to 5.14 present the 

location of Super-Creatives, Creative Professionals, Services, and Working Sectors in 

2006.  
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F igure 5.11. Location of Super-C reatives (2006) 

N= 14,158

 
Source: Adapted from Seoul Metropolitan Government  

F igure 5.12. Location of C reative Professionals (2006) 

N= 11,070

 
   Source: Adapted from Seoul Metropolitan Government  
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F igure 5.13. Location of Services (2006)  

N= 50,121

 
Source: Adapted from Seoul Metropolitan Government  

F igure 5.14. Location of Working Sector (2006) 

N= 54,755

 
Source: Adapted from Seoul Metropolitan Government  
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2. Descriptive Statistics  

 

Tables 5.14 to 5.16 show descriptive statistics summarizing the list of variables used in 

the modeling for Super-Creatives, Creative Professionals, and Services before and after 

the CGC urban greenway project, respectively. For the Super-Creative models in 2001 

and 2006, a total of 64,052 (Super-Creative: 12,675; Working Sector: 51,377) and 68,913 

(Super-Creative: 14,158; Working Sector: 54,755) cases were available, respectively. The 

surveyed cases were located close to arterial roads, bus stops, and subway stations in 

order of proximity to each transportation factors. The surrounding areas of the sector’s 

location had higher land values, involving coverage ratios ranging from 0.2 to 0.6, and 

floor-area ratios from 0.5 to 10. Population densities in the study area tended to be greater 

than employment densities. People with a college degree totaled 5 to 35 percent of 

residents older than 20 years of age. More residents were in the group between 20 to 40 

years of age than in other categories (40 to 60 years old, and older than 60). Road area 

ratio, construction permits, local tax per household, and job accessibility within 30 

minutes were also variable neighborhood attributes in the Super-Creative models.  

 In 2001 and 2006, a total of 62,337 (Creative Professionals: 10,960; Working 

Sector: 51,377) and 65,825 (Creative Professionals: 11,070; Working Sector: 54,755) 

cases were available for the modeling of the Creative Professionals, respectively. As in 

the Super-Creatives’ model, the observed industry types were located close to arterial 

roads, bus stops, and subway stations. Further, the surrounding areas of the sector’s 

location revealed higher land values, building coverage ratios ranging from 0.2 to 0.6, 

and floor-area ratios from 0.5 to 10. The study area represented higher levels of 
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employment density, reflecting the economics in the core of Seoul. A similar proportion 

of people with college degrees lived in the Creative Professional’s and Super-Creatives’ 

areas. Most residents were also between the ages of 20 to 40.  Road area ratio, 

construction permits, developed land, local tax per household, and job accessibility were 

also compiled as predictor neighborhood attributes in the Creative Professionals’ models.  

In 2001 and 2006, a total of 156,158 (Services: 104,781; Working Sector: 51,377) 

and 77,565 (Services: 50,121; Working Sector: 27,444) cases were available for the 

modeling of the Services, respectively. The descriptive statistics for the Services’ model 

are similar to those of the Creative Professionals. To control local variations of public 

finance, the location choice models include the amount of local tax per household, which 

measures the financial capability of local governments to provide public goods favorable 

to a firm’s location. 

To capture microlevel patterns of industry location around the entrances, the 

models for three sectors in 2006 included straight-line distance to pedestrian entrances, 

while models in 2001 did not need the straight-line distance to freeway ramps because the 

freeway provided mobility based on wide-area road networks.  
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Table 5.14. Descr iptive Statistics for Super-C reatives Models  
 

Variables N Mean Min Max N Mean Min Max
Industry Type (0/1) 64,052  0.198 0 1 68,913 0.205          0 1

Network Distance to CGC Freeway Ramps or Greenway Pedestrian Entrances
Network Distance to CGC Freeway Ramps (m) 64,052  2,685.536       55.977       8,584.566    
Network Distance to CGC Greenway Pedestrian Entrances (m) 68,913 1,974.572    24.491        7,698.382     
dummy (1, if Network Distance ≤ 100m, otherwise 0) 64,052  0.003 0 1 68,913 0.009 0 1
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) 64,052  0.010 0 1 68,913 0.023 0 1
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 64,052  0.017 0 1 68,913 0.045 0 1
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) 64,052  0.022 0 1 68,913 0.054 0 1
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) 64,052  0.030 0 1 68,913 0.048 0 1
dummy (1, if 500 < Network Distance ≤ 600m, otherwise 0) 64,052  0.033 0 1 68,913 0.040 0 1
dummy (1, if 600 < Network Distance ≤ 700m, otherwise 0) 64,052  0.036 0 1 68,913 0.056 0 1
dummy (1, if 700 < Network Distance ≤ 800m, otherwise 0) 64,052  0.044 0 1 68,913 0.051 0 1
dummy (1, if 800 < Network Distance ≤ 900m, otherwise 0) 64,052  0.044 0 1 68,913 0.048 0 1
dummy (1, if 900 < Network Distance ≤ 1,000m, otherwise 0) 64,052  0.036 0 1 68,913 0.039 0 1

Other Location Factors
Distance to Nearest CGC Greenway Pedestrian Entrances 68,913 1,670.966    17.730        6,595.287     
Distance to CBD: City Hall (Straight Line Distance, m) 64,052  4,358.151       54.452       9,527.877    68,913 4,220.845    56.780        9,732.765     
Distance to Nearest Subway Stations (Straight Line Distance, m) 64,052  433.872          3.747         3,943.431    68,913 434.176       2.919          3,906.558     
Distance to Arterial Roads (Straight Line Distance, m) 64,052  21.360           0.010         1,258.714    68,913 23.191         0.014          1,258.714     
Distance to Bus Stops (Straight Line Distance, m) 64,052  125.615          0.782         1,653.681    68,913 131.213       1.086          1,653.681     

Land Value and Regulation
CPI-adjusted Land Value (Korean Won per Square Meter) 64,052  2,862,911       6,326         30,400,000   68,913 4,444,746    20,118        38,300,000   
Building Coverage Ratio 64,052  0.578 0.2 0.6 68,913 0.578 0.2 0.6
Floor Area Ratio 64,052  4.358 0.5 10 68,913 4.440 0.5 10

Neighborhood Economic and Demographic Attributes
Population Density (Persons per Gross Square km) 64,052  19,921.730     1,409.316  48,455.940   
Employment Density (Employee per Gross Square km) 64,052  13,959.340     3,408.670  34,571.180   68,913 15,084.960  3,470.130   35,385.140   
Proportion of College Degree 64,052  0.102 0.052 0.291 68,913 0.159 0.081 0.357
Proportion of 20 to 40 years old 64,052  0.474 0.337 0.589 68,913 0.432 0.325 0.564
Proportion of 40 to 60 years old 64,052  0.359 0.259 0.438 68,913 0.371 0.255 0.439
Proportion of more than 60 years old 64,052  0.167 0.110 0.258 68,913 0.196 0.131 0.276

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 68,913 0.018 0.003 0.033
Road Area Ratio (Road Area per Ward Area) 64,052  0.145 0.094 0.206
Proportion of Residential Permit per Total Permit 64,052  0.331 0.052 0.787 68,913 0.157 0.041 0.280
Proportion of Commercial Permit per Total Permit 64,052  0.396 0.102 0.767
CPI-adjusted Local Tax per Households (Korean Won) 68,913 6,056,426    1,472,938   14,200,000   
Job Accessibility within 30 minutes by Car 68,913 1,373,639    236            1,511,417     

2001 2006
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Table 5.15. Descr iptive Statistics for C reative Professionals Models 
 

Variables N Mean Min Max N Mean Min Max
Industry Type (0/1) 62,337  0.176 0 1 65,825 0.168 0 1

Network Distance to Ramps or Pedestrian Entrances
Network Distance to Ramps (Straight Line Distance, m) 62,337  2,705.110       55.977       8,584.566    
Network Distance to Pedestrian Entrances (Straight Line Distance, m) 65,825 2,008.771    24.491        7,698.382     
dummy (1, if Network Distance ≤ 100m, otherwise 0) 62,337  0.003 0 1 65,825 0.010 0 1
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) 62,337  0.010 0 1 65,825 0.024 0 1
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 62,337  0.016 0 1 65,825 0.046 0 1
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) 62,337  0.021 0 1 65,825 0.053 0 1
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) 62,337  0.030 0 1 65,825 0.049 0 1
dummy (1, if 500 < Network Distance ≤ 600m, otherwise 0) 62,337  0.032 0 1 65,825 0.039 0 1
dummy (1, if 600 < Network Distance ≤ 700m, otherwise 0) 62,337  0.036 0 1 65,825 0.056 0 1
dummy (1, if 700 < Network Distance ≤ 800m, otherwise 0) 62,337  0.044 0 1 65,825 0.049 0 1
dummy (1, if 800 < Network Distance ≤ 900m, otherwise 0) 62,337  0.042 0 1 65,825 0.044 0 1
dummy (1, if 900 < Network Distance ≤ 1,000m, otherwise 0) 62,337  0.034 0 1 65,825 0.036 0 1

Other Location Factors
Distance to Nearest CGC Greenway Pedestrian Entrances 65,825 1,703.131    17.730        6,595.287     
Distance to CBD: City Hall (Straight Line Distance, m) 62,337  4,377.977       21.191       9,470.767    65,825 4,318.054    21.191        9,732.765     
Distance to Nearest Subway Stations (Straight Line Distance, m) 62,337  434.783          3.196         3,919.204    65,825 437.411       2.919          3,906.558     
Distance to Arterial Roads (Straight Line Distance, m) 62,337  21.675           0.014         1,258.714    65,825 23.235         0.014          1,258.714     
Distance to Bus Stops (Straight Line Distance, m) 62,337  124.952          0.782         1,653.681    65,825 130.827       1.086          1,653.681     

Land Value and Regulation
CPI-adjusted Land Value (Korean Won per Square Meter) 62,337  2,948,910       6,326         30,400,000   65,825 4,416,333    20,118        38,300,000   
Building Coverage Ratio 62,337  0.578 0.2 0.6 65,825 0.578 0.2 0.6
Floor Area Ratio 62,337  4.397 0.5 10 65,825 4.411 0.5 10

Neighborhood Economic and Demographic Attributes
Population Density (Persons per Gross Square km)
Employment Density (Employee per Gross Square km) 62,337  14,118.960     3,408.670  34,571.180   65,825 14,772.710  3,470.130   35,385.140   
Proportion of College Degree 62,337  0.101 0.052 0.291 65,825 0.159 0.081 0.357
Proportion of 20 to 40 years old 62,337  0.474 0.337 0.589 65,825 0.433 0.325 0.564
Proportion of 40 to 60 years old 62,337  0.359 0.259 0.438 65,825 0.371 0.255 0.439
Proportion of more than 60 years old 62,337  0.167 0.110 0.258 65,825 0.195 0.131 0.276

Other Neighborhood Attributes
Developed Land Ratio (Developed Land per Ward Area) 65,825 0.513 0.381 0.638
Road Area Ratio (Road Area per Ward Area) 62,337  0.146 0.094 0.206 65,825 23.235 0.014 1258.714
Proportion of Residential Permit per Total Permit 62,337  0.327 0.052 0.787
Proportion of Commercial Permit per Total Permit 62,337  0.397 0.102 0.767 65,825 0.597 0.311 0.927
Job Accessibility within 30 minutes by Car 62,337  1,226,317       270           1,544,610    

2001 2006
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Table 5.16. Descr iptive Statistics for Service Models 
 

Variables N Mean Min Max N Mean Min Max
Industry Type (0/1) 156,158 0.671 0 1 77,565 0.646 0 1

Network Distance to Ramps or Pedestrian Entrances
Network Distance to Ramps (Straight Line Distance, m) 156,158 2,181.241       55.977       8,584.566    
Network Distance to Pedestrian Entrances (Straight Line Distance, m) 77,565 1,573.199    24.091        7,698.382     
dummy (1, if Network Distance ≤ 100m, otherwise 0) 156,158 0.009 0 1 77,565 0.042 0 1
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) 156,158 0.030 0 1 77,565 0.052 0 1
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 156,158 0.055 0 1 77,565 0.069 0 1
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) 156,158 0.040 0 1 77,565 0.092 0 1
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) 156,158 0.056 0 1 77,565 0.060 0 1
dummy (1, if 500 < Network Distance ≤ 600m, otherwise 0) 156,158 0.048 0 1 77,565 0.030 0 1
dummy (1, if 600 < Network Distance ≤ 700m, otherwise 0) 156,158 0.039 0 1 77,565 0.046 0 1
dummy (1, if 700 < Network Distance ≤ 800m, otherwise 0) 156,158 0.038 0 1 77,565 0.038 0 1
dummy (1, if 800 < Network Distance ≤ 900m, otherwise 0) 156,158 0.033 0 1 77,565 0.042 0 1
dummy (1, if 900 < Network Distance ≤ 1,000m, otherwise 0) 156,158 0.029 0 1 77,565 0.031 0 1

Other Location Factors
Distance to Nearest CGC Greenway Pedestrian Entrances 77,565 1,323.543    19.572        6,595.287     
Distance to CBD: City Hall (Straight Line Distance, m) 156,158 3,824.681       21.191       9,470.767    77,565 3,781.444    21.191        9,732.765     
Distance to Nearest Subway Stations (Straight Line Distance, m) 156,158 374.306          1.923         3,943.431    77,565 374.931       2.919          3,915.312     
Distance to Arterial Roads (Straight Line Distance, m) 156,158 24.026           0.012         1,258.714    77,565 24.324         0.010          1,258.714     
Distance to Bus Stops (Straight Line Distance, m) 156,158 115.087          0.782         1,653.681    77,565 118.967       0.540          1,653.681     

Land Value and Regulation
CPI-adjusted Land Value (Korean Won per Square Meter) 156,158 4,556,034       6,326         30,400,000   77,565 6,533,219    20,118        38,300,000   
Building Coverage Ratio 156,158 0.584 0.2 0.6 77,565 0.584 0.2 0.6
Floor Area Ratio 156,158 5.299 0.5 10 77,565 5.359 0.5 10

Neighborhood Economic and Demographic Attributes
Employment Density (Employee per Gross Square km) 156,158 16,983.050     3,408.670  34,571.180   77,565 17,823.180  3,470.130   35,385.140   
Proportion of College Degree 156,158 0.097 0.052 0.291 77,565 0.152 0.081 0.357
Proportion of 20 to 40 years old 156,158 0.464 0.337 0.589 77,565 0.423 0.325 0.564
Proportion of 40 to 60 years old 156,158 0.362 0.259 0.438 77,565 0.374 0.255 0.439
Proportion of more than 60 years old 156,158 0.174 0.110 0.258 77,565 0.203 0.131 0.276

Other Neighborhood Attributes
Developed Land Ratio (Developed Land per Ward Area) 77,565 0.517 0.381 0.638
Road Area Ratio (Road Area per Ward Area) 156,158 0.153 0.094 0.206 77,565 0.159 0.097 0.210
Proportion of Residential Permit per Total Permit 156,158 0.288 0.052 0.787 77,565 0.142 0.041 0.280
Proportion of Commercial Permit per Total Permit 156,158 0.461 0.102 0.767 77,565 0.662 0.311 0.927
Job Accessibility within 30 minutes by Car 156,158 1,235,571       270           1,544,610    77,565 1,392,246    236            1,511,417     

2001 2006

 

           140



 

3. Multilevel Logit Models 

 

Tables 5.17 to 5.19 present the multilevel model results for Super-Creatives, Creative 

Professionals, and Services in 2001 and 2006, respectively. Slightly better model fits 

were obtained when expressing ratio-scale explanatory variables in natural logarithm 

form, therefore these model results are presented. The interclass correlation (ICC) higher 

than 0.05, and the statistically significant probability level, indicate that individual firms 

tend to share neighborhood attributes, signifying the need for multilevel estimation 

(Rabe-Hesketh and Skrondal, 2008).  

 

1) Super-Creatives’ Models, 2001 and 2006  

 

(1) Effects of Network Distance to CGC Freeway Ramps and Greenway 

Pedestrian Entrances  

 

Figure 5.15 plots the coefficients of relative network proximity for Super-Creatives to the 

CGC freeway ramps or greenway pedestrian entrances. Notably, within 900 meters of the 

pedestrian entrances, Super-Creative firms were more likely to appear relative to firms 

beyond 1 kilometer; when the elevated freeway was in place, the firms were more likely 

to emerge within 100 meters of freeway ramps, but less likely to locate in 100 to 800-

meter bands of the ramps. Clearly, the urban greenway provides natural amenities to 

attract and retain the Super-Creatives, while the elevated freeway conferred narrowly 

localized benefits in the location choices of Super-Creatives.   
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F igure 5.15. Coefficients of Super-C reatives by Distance Intervals 
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(2) Effects of Other Factors  

Other Location Factors  

 

Super-Creatives’ location correlated to proximity to Seoul’s City Hall, subway stations, 

and arterial roads, as well as bus stops. The sector’s location tends to be sensitive to the 

accessibility of transportation networks and central business districts in Seoul. The sector 

was more likely to appear closer to pedestrian entrances in 2006. Generally, the 

geography of Super-Creatives is determined by the combination of road network 

structures and the proximity to pedestrian entrances.  

 

Land Value and Regulation  

 

Super-Creatives’ location is linked with greater land value and higher floor-area ratio in 

both periods. The natural explanation is that Super-Creatives are able to outbid in the 

competitive process for industrial locations. Higher building coverage ratios, however, 
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tended to lower the probability of a sector’s location. This output reveals that Super-

Creatives tend to locate in places with higher permissible site density.  

 

Neighborhood Economic and Demographic Attributes  

 

A higher proportion of highly educated residents and fewer middle-aged residents (40–60 

years of age) are associated with a higher probability of Super-Creatives’ location in both 

periods. Lower population density and a lower percentage of residents older than 60 years 

of age tend to link with the lower Super-Creatives’ location choice in 2001. Employment 

density was not significant in differentiating the location choice of this sector, because 

Super-Creatives are more sensitive to proximity to other creative industries than to 

number of jobs. This pattern suggests that Super-Creatives tend to locate near 

neighborhoods that feature competitive rent-bidding and fewer old residents. Clearly, this 

sector comprises the main industry in downtown Seoul, where nonresidential land use 

dominated.  

Other Neighborhood Attributes  

 

Among the predictors of other neighborhood attributes, a higher proportion of residential 

construction permits increased the probability of Super-Creatives’ location in both 

periods. Further, job accessibility within 30 minutes by car was associated with the 

higher probability of the sector’s location in 2006. This result suggests that the 

redevelopment of old residential areas and enhanced job accessibility tend to attract more 

Super-Creatives.  
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Table 5.17. Multilevel Logit Model for Predicting the Location of Super-C reatives 

Variables Coefficient t p Coefficient t p
Fixed Effects
Network Distance to CGC Freeway Ramps or Greenway Pedestrian Entrances

dummy (1, if Network Distance ≤ 100m, otherwise 0) 1.240 4.040 0.000 1.520 7.490 0.000
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) -0.787 -4.390 0.000 0.570 3.570 0.000
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 0.014 0.110 0.909 0.489 3.890 0.000
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) -0.216 -1.840 0.066 0.466 4.220 0.000
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) -0.661 -6.160 0.000 0.437 4.290 0.000
dummy (1, if 500 < Network Distance ≤ 600m, otherwise 0) -0.196 -2.140 0.032 0.382 4.270 0.000
dummy (1, if 600 < Network Distance ≤ 700m, otherwise 0) -0.273 -3.090 0.002 0.170 2.160 0.031
dummy (1, if 700 < Network Distance ≤ 800m, otherwise 0) -0.312 -3.900 0.000 0.222 3.040 0.002
dummy (1, if 800 < Network Distance ≤ 900m, otherwise 0) -0.089 -1.240 0.216 0.201 3.020 0.003
dummy (1, if 900 < Network Distance ≤ 1,000m, otherwise 0) 0.011 0.170 0.867 0.097 1.510 0.130

Other Location Factors
ln(Distance to Nearest CGC Greenway Pedestrian Entrances) 0.661 11.430 0.000
ln(Distance to CBD: City Hall) -0.255 -3.090 0.002 -0.250 -3.290 0.001
ln(Distance to Nearest Subway Stations) -0.148 -7.070 0.000 -0.165 -7.970 0.000
ln(Distance to Arterial Roads) -0.042 -3.820 0.000 -0.020 -1.730 0.084
ln(Distance to Bus Stops) -0.208 -12.960 0.000 -0.250 -16.280 0.000

Land Value and Regulation
ln(CPI-adjusted Land Value) 0.333 10.900 0.000 0.341 12.180 0.000
ln(Building Coverage Ratio) -0.277 -2.510 0.012 -0.418 -3.550 0.000
ln(Floor Area Ratio) 0.129 3.770 0.000 0.168 5.100 0.000

Neighborhood Economic and Demographic Attributes
ln(Population Density) -0.206 -2.010 0.044 -0.093 -1.170 0.242
ln(Employment Density) 0.667 0.900 0.370 -0.011 -0.050 0.962
ln(Proportion of College Degree) 0.511 3.580 0.000 0.535 3.620 0.000
ln(Proportion of 40 to 60 years old) -2.736 -3.150 0.002 -2.103 -3.130 0.002
ln(Proportion of more than 60 years old) -1.352 -2.510 0.012

Other Neighborhood Attributes
ln(Park Density Ratio) 0.197 1.510 0.130
ln(Road Area Ratio) 0.454 0.530 0.595
ln(Proportion of Residential Permit per Total Permit) 0.924 2.580 0.010 0.551 2.530 0.012
ln(Proportion of Commercial Permit per Total Permit) 0.055 0.120 0.905
ln(CPI-adjusted Local Tax per Households) 0.289 1.950 0.052
ln(Job Accessibility within 30 minutes by Car) 0.477 2.870 0.004

Constant -8.461 -0.960 0.336 -16.705 -4.650 0.000
Random Effects

Standard Deviation of the Random Intercept 0.638 0.613
ICC 0.110 0.103

Summary Statistics
Number of Parcel Observations (Level 1) 64,052           68,913           
Number of Neighborhood Groups (Level 2) 223                226                

2001 2006

           144



 

2) Creative Professionals Models, 2001 and 2006  

 

(1) Effects of Network Distance to CGC Freeway Ramps and Greenway 

Pedestrian Entrances 

 

As in the Super-Creatives’ Model, the relative network proximity to pedestrian entrances 

proved a drawing point for Creative Professionals. As plotted in Figure 5.16, Creative 

Professional firms within 800 meters of the pedestrian entrances were more likely to 

emerge relative to firms beyond 1 kilometer, with the likelihood eroding with the 

distance; when the elevated freeway was in place, the firms were more likely to appear 

within only 100 meters and 900 to 1,000-meter bands, but less likely to locate in 100 to 

900-meter bands from the ramps. The findings confirm that Creative Professionals tend 

to locate closer to pedestrian access points after the urban greenway project so they could 

enjoy the amenity of the restored urban stream and the enhanced agglomeration economy 

stemming from clustering of other creative industries like Super Creatives.  

F igure 5.16. Coefficients of C reative Professionals by Distance Intervals 
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(2) Effects of Other Factors  

 

Other Location Factors  

 

Creative Professionals are more likely to be near the core of Seoul as well as near main 

transportation nodes and networks—i.e., Seoul’s City Hall, the nearest subway stations, 

the closest arterial roads and bus stops. Further, the sector was more likely to concentrate 

closer to pedestrian entrances in 2006. The spatial pattern of Creative Professionals is 

especially sensitive to the geographical benefits coming from the improved transportation 

network and physical proximity to the urban amenity.  

 

Land Value and Regulation  

 

Recalling the Super Creatives’ response to land value and regulation, Creative 

Professionals tend to locate at the places of high land property values as well as higher 

floor-area ratios in 2001 and 2006. The building coverage ratio had a negative link with 

the location choice of Creative Professionals in both periods. These outputs could 

demonstrate that Creative Professionals tend to locate in places with higher permissible 

density and land value.  
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Neighborhood Economic and Demographic Attributes  

 

A greater presence of highly educated residents was strongly linked with the location of 

Creative Professionals in 2001 and 2006. A greater number of residents older than 60 

years of age in 2001 decreased the probability of the sector’s locating in the areas. 

Further, a higher density of employment was not a favorable factor for Creative 

Professionals’ choice of sites in 2006. As with the Super-Creatives’ sector, this sector 

prefers places with better residential environments and easy access to related industries 

and customers.  

 

Other Neighborhood Attributes  

 

Notably, the job accessibility within 30 minutes by car was the only significant 

variable for Creative Professionals’ location in 2001. The dynamic change of urban 

public transit since 2004 might have changed the influence of accessibility factor in 2006. 

Less developed areas and a greater road network prompted a higher presence of the sector 

in 2006. The natural explanation is that Creative Professionals tend to emerge in 

neighborhoods with more travel capacity and less developed areas.  
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Table 5.18. Multilevel Logit Model for Predicting the Location of C reative Professionals 

Variables Coefficient t p Coefficient t p
Fixed Effects
Network Distance to CGC Freeway Ramps or Greenway Pedestrian Entrances

dummy (1, if Network Distance ≤ 100m, otherwise 0) 0.694 2.030 0.043 1.667 7.890 0.000
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) -0.735 -4.070 0.000 0.660 3.870 0.000
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 0.060 0.470 0.641 0.568 4.140 0.000
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) -0.199 -1.610 0.108 0.313 2.580 0.010
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) -0.414 -3.710 0.000 0.490 4.480 0.000
dummy (1, if 500 < Network Distance ≤ 600m, otherwise 0) -0.339 -3.390 0.001 0.265 2.620 0.009
dummy (1, if 600 < Network Distance ≤ 700m, otherwise 0) -0.204 -2.200 0.028 0.326 3.750 0.000
dummy (1, if 700 < Network Distance ≤ 800m, otherwise 0) -0.309 -3.560 0.000 0.220 2.670 0.008
dummy (1, if 800 < Network Distance ≤ 900m, otherwise 0) -0.151 -1.830 0.068 0.077 1.000 0.316
dummy (1, if 900 < Network Distance ≤ 1,000m, otherwise 0) 0.195 2.530 0.011 0.071 0.970 0.334

Other Location Factors
ln(Distance to Nearest CGC Greenway Pedestrian Entrances) 0.542 9.010 0.000
ln(Distance to CBD: City Hall) -0.110 -1.280 0.200 -0.211 -2.840 0.004
ln(Distance to Nearest Subway Stations) -0.105 -4.660 0.000 -0.195 -9.130 0.000
ln(Distance to Arterial Roads) -0.032 -2.680 0.007 -0.062 -5.150 0.000
ln(Distance to Bus Stops) -0.144 -8.290 0.000 -0.252 -15.480 0.000

Land Value and Regulation
ln(CPI-adjusted Land Value) 0.498 15.810 0.000 0.377 12.720 0.000
ln(Building Coverage Ratio) -0.980 -8.410 0.000 -1.003 -8.220 0.000
ln(Floor Area Ratio) 0.344 9.530 0.000 0.401 11.530 0.000

Neighborhood Economic and Demographic Attributes
ln(Employment Density) 0.025 0.030 0.975 -3.573 -2.180 0.029
ln(Proportion of College Degree) 0.469 3.290 0.001 0.622 4.330 0.000
ln(Proportion of more than 60 years old) -1.772 -4.610 0.000

Other Neighborhood Attributes
ln(Developed Land Ratio) -11.498 -2.010 0.045
ln(Road Area Ratio) 0.556 0.610 0.540 10.490 2.000 0.045
ln(Proportion of Residential Permit per Total Permit) 0.683 1.800 0.072
ln(Proportion of Commercial Permit per Total Permit) 0.363 0.730 0.463 2.686 1.950 0.051
ln(Job Accessibility within 30 minutes by Car) -0.505 -4.190 0.000

Constant -0.276 -0.030 0.977 40.178 1.800 0.072
Random Effects

Standard Deviation of the Random Intercept 0.679 0.614
ICC 0.123 0.103

Summary Statistics
Number of Parcel Observations (Level 1) 62,337           65,825           
Number of Neighborhood Groups (Level 2) 221                225                

2001 2006
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3) Services Models, 2001 and 2006  

 

(1) Effects of Network Distance to Ramps or Pedestrian Entrances 

 

Remarkably different from that of Super-Creatives and Creative Professionals, the spatial 

emergence of Services is much more sensitive to network proximity to the freeway than 

the urban greenway. Figure 5.17 shows that Services firms within 1 kilometer of the 

nearest freeway ramp were more likely to emerge relative to firms beyond 1 kilometer. 

The effects of network distance to ramps were the highest within 100 meters, where 

people had enjoyed the mobility provided by the old freeway. The network distance to 

the nearest pedestrian entrance had weaker effects on the Services’ location up to 300-

meter bands, and negative ones in 700 to 800-meter intervals. This pattern indicates that 

low-skill services enjoyed the access to the elevated freeway, while higher and creative-

skill industries preferred the urban stream and the improved urban settings.  

  

F igure 5.17. Coefficients of Service by Distance Intervals 
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(2) Effects of Other Factors  

 

Other Location Factors  

 

The Services sector was more likely to emerge near subway stations, arterial roads, and 

bus stops so it could utilize the access to transportation nodes and networks in 2001 and 

2006. The influence of Seoul’s City Hall on the sector’s presence in 2006 statistically 

confirmed that Services tended to be located farther away from the CBD as a result of 

severe competition with Super-Creatives and Creative Professionals around the CBD. 

Further, straight-line distance to the CGC corridor still played a critical role in the 

location choice of Services in 2006.  

 

Land Value and Regulation  

 

Similar to the Super-Creatives and Creative Professionals sectors, the Services sector 

tends to locate in areas with high land values and higher floor-area ratio zones. This 

tendency shows that the study area is the core of Seoul and faces greater competition 

from bidding rent among industry sectors for land use. Services tended to emerge in 

neighborhoods with higher permissible floor-area ratios and lower building coverage 

ratios. 
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Neighborhood Economic and Demographic Attributes  

 

The geography of Services was not related to the employment density of the 

neighborhood because the customers belong to diverse-sized firms as well as households. 

A higher number of educated people and fewer older residents (more than 60 years of 

age) are coterminous with the emergence of Services in 2001 and 2006.  Through the bid-

rent process, Services industries then locate in areas with higher land values than those of 

ordinary residential areas.  

 

Other Neighborhood Attributes  

 

Job accessibility is a critical location component for Services in both periods. In other 

words, as job accessibility increased, the more Services tended to locate in the areas. The 

higher number of residential construction permits tended to increase the presence of 

Services because the sector pursued a proximity to more resident consumers in 2001. 

This pattern did not appear in 2006, possibly because of the predominant influence of 

other variables following transportation reforms and the overall change in the urban 

environment since 2004. In summary, Services were more likely to locate in 

neighborhoods with higher accessibility to other areas. 
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Table 5.19. Multilevel Logit Model for Predicting the Location of Services 

Variables Coefficient t p Coefficient t p
Fixed Effects
Network Distance to CGC Freeway Ramps or Greenway Pedestrian Entrances

dummy (1, if Network Distance ≤ 100m, otherwise 0) 3.368 27.360 0.000 0.427 2.850 0.004
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) 2.031 25.230 0.000 0.259 2.150 0.032
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 1.869 30.140 0.000 0.214 2.120 0.034
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) 1.706 30.250 0.000 0.107 1.190 0.233
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) 1.364 26.820 0.000 0.097 1.210 0.227
dummy (1, if 500 < Network Distance ≤ 600m, otherwise 0) 0.972 18.360 0.000 -0.146 -1.880 0.061
dummy (1, if 600 < Network Distance ≤ 700m, otherwise 0) 0.890 17.680 0.000 0.026 0.380 0.704
dummy (1, if 700 < Network Distance ≤ 800m, otherwise 0) 0.500 10.800 0.000 -0.153 -2.370 0.018
dummy (1, if 800 < Network Distance ≤ 900m, otherwise 0) 0.302 6.880 0.000 0.009 0.150 0.884
dummy (1, if 900 < Network Distance ≤ 1,000m, otherwise 0) 0.314 7.520 0.000 0.050 0.860 0.389

Other Location Factors
ln(Distance to Nearest CGC Greenway Pedestrian Entrances) -0.574 -12.390 0.000
ln(Distance to CBD: City Hall) -0.050 -0.770 0.441 0.241 2.720 0.007
ln(Distance to Nearest Subway Stations) -0.041 -3.230 0.001 -0.084 -4.580 0.000
ln(Distance to Arterial Roads) -0.087 -13.430 0.000 -0.172 -17.000 0.000
ln(Distance to Bus Stops) -0.083 -8.430 0.000 -0.183 -13.300 0.000

Land Value and Regulation
ln(CPI-adjusted Land Value) 0.675 37.530 0.000 0.656 26.430 0.000
ln(Building Coverage Ratio) -0.742 -11.600 0.000 -0.379 -3.640 0.000
ln(Floor Area Ratio) 0.284 14.430 0.000 0.442 15.660 0.000

Neighborhood Economic and Demographic Attributes
ln(Employment Density) 0.660 0.730 0.463 -1.539 -0.660 0.512
ln(Proportion of College Degree) 0.467 2.970 0.003 1.050 5.220 0.000
ln(Proportion of more than 60 years old) -2.821 -7.060 0.000 -1.846 -3.830 0.000

Other Neighborhood Attributes
ln(Developed Land Ratio) -3.031 -0.370 0.711
ln(Road Area Ratio) 0.563 0.540 0.586 3.053 0.410 0.684
ln(Proportion of Residential Permit per Total Permit) 1.031 2.350 0.019
ln(Proportion of Commercial Permit per Total Permit) 0.307 0.550 0.584 1.658 0.830 0.404
ln(Job Accessibility within 30 minutes by Car) 0.411 4.890 0.000 0.290 1.950 0.051

Constant -21.961 -2.070 0.038 7.410 0.230 0.817
Random Effects

Standard Deviation of the Random Intercept 0.801 0.912
ICC 0.163 0.202

Summary Statistics
Number of Parcel Observations (Level 1) 156,158          77,565           
Number of Neighborhood Groups (Level 2) 222                227                

2001 2006
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5.4 Employment Density Models  

 

This section examines how the freeway and urban greenway affect the variation of 

employment density per 100 square meters (10-by-10 meters). Before I interpret model 

outputs, I present the cases in the study area and descriptive statistics.  

 

1. Study A rea and Cases  

 

To identify the marginal effects of the freeway and the urban greenway on employment 

density, I gathered information on the number of jobs and the both site and neighborhood 

attributes of individual firm addresses in the five wards (of Seoul’s 25 wards) through 

which the CGC corridor stretches. To measure employment density per 100 square 

meters, the GIS technique was applied to make 10-by-10-meter grids and to calculate 

how many jobs are located in each grid cell. Then, the predictors related to the density 

were combined based on the grid cells. Figures 5.18 and 5.19 show the spatial 

distribution of employment grids in 2003 and 2006 that served as data observations for 

this study.  
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F igure 5.18. Spatial Patterns of Employment G rids (2003) 

N= 34,185

 
Source: Adapted from Seoul Metropolitan Government  

F igure 5.19. Spatial Patterns of Employment G rids (2006) 

N= 35,196

 
Source: Adapted from Seoul Metropolitan Government  
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2. Descriptive Statistics  

 

Table 5.20 presents descriptive statistics for employment density in 2001-2003 (the 

freeway period) and 2006 (the urban greenway period). A total of 78,562 and 35,196 

cases, respectively, were available in five wards of Seoul during the two periods. To 

weigh variables related to employment density, this study compiled information on land 

value and regulation, neighborhood economic and demographic attributes, and other 

neighborhood attributes. Further, network distance and straight-line distance to 

transportation nodes were measured with GIS techniques.  

The observations in this study tend to locate closer to arterial roads, bus stops, and 

subway stations in order of proximity. Further, the areas of observed data were located in 

the expensive land market, and land use regulation allowed building coverage ratios from 

0.2 to 0.6 and floor-area ratios from 0.5 to 10. Highly educated residents comprised 5 to 

29 percent of the population in these areas, and residents tended to be in the middle life-

cycle stages (20 to 40 years of age). Both models included straight-line distances as well 

as network distances to freeway ramps and pedestrian entrances to capture microlevel 

patterns of employment density.  

 Park density was maintained at a similar proportion in both periods, but the 

proportion of retail areas and commercial construction permits in the urban greenway 

period (2006) increased compared with the freeway period (2001-2003), reflecting the 

active formation of commercial-retail zones. To control local variations of public finance, 

the employment density models incorporate the amount of local tax per household, which 

measures the financial capability of local governments to provide public goods that are 
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favorable to employment location. The CPI-adjusted local tax burden per household of 

the surrounding areas increased, owing to the increase in property values and the higher 

tax rate for real estate.  
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Table 5.20. Descr iptive Statistics for Employment Density Models  

Variables N Mean Min Max N Mean Min Max
Employment Density per 100 Square Meter 78,562   30                 1                12,973          35,196   23               1               10,370         

Distance to CGC Freeway Ramps or Greenway Pedestrian Entrances
Distance to Nearest CGC Freeway Ramps (Straight Line Distance, m) 78,562   2,152.268      31.915        6,984.825      
Network Distance to CGC Freeway Ramps (m) 78,562   2,649.304      53.622        8,584.566      
Distance to CGC Greenway Pedestrian Entrances (Straight Line Distance, m) 35,196   1,792.658    17.730       6,595.287     
Network Distance to CGC Greenway Pedestrian Entrances (m) 35,196   2,080.052    19.224       7,698.382     
dummy (1, if Network Distance ≤ 300m, otherwise 0) 78,562   0.024 0 1 35,196   0.071 0 1
dummy (1, if 300 < Network Distance ≤ 600m, otherwise 0) 78,562   0.074 0 1 35,196   0.118 0 1
dummy (1, if 600 < Network Distance ≤ 900m, otherwise 0) 78,562   0.114 0 1 35,196   0.135 0 1
dummy (1, if 900 < Network Distance ≤ 1,200m, otherwise 0) 78,562   0.096 0 1 35,196   0.095 0 1
dummy (1, if 1,200 < Network Distance ≤ 1,500m, otherwise 0) 78,562   0.062 0 1 35,196   0.074 0 1

Other Location Factors
Distance to CBD: City Hall (Straight Line Distance, m) 78,562   4,126.688      21.191        9,732.765      35,196   4,111.471    21.191       9,732.765     
Distance to Nearest Subway Stations (Straight Line Distance, m) 78,562   459.137         1.923          3,943.431      35,196   457.343       2.919         3,915.312     
Distance to Arterial Roads (Straight Line Distance, m) 78,562   20.659          0.010          1,258.714      35,196   20.503         0.010         1,258.714     
Distance to Bus Stops (Straight Line Distance, m) 78,562   131.604         0.680          1,653.681      35,196   136.226       0.540         1,653.681     

Land Value and Regulation
CPI-adjusted Land Value (Korean Won per Square Meter) 78,562   2,613,039      6,326          30,900,000    35,196   3,756,683    16,731       38,300,000   
Building Coverage Ratio 78,562   0.582 0.2 0.6 35,196   0.584 0.2 0.6
Floor Area Ratio 78,562   4.098 0.5 10 35,196   3.956 0.5 10

Neighborhood Economic and Demographic Attributes
Population Density (Persons per Gross Square km) 78,562   20,285.230    1,176.509    48,455.940    35,196   20,138.460   1,337.603   48,544.700   
Proportion of College Degree 78,562   0.107 0.052 0.291 35,196   0.161 0.081 0.357
Proportion of 20 to 40 years old 78,562   0.464 0.089 0.589 35,196   0.438 0.325 0.564
Proportion of 40 to 60 years old 78,562   0.356 0.053 0.438 35,196   0.367 0.255 0.439
Proportion of more than 60 years old 78,562   0.177 0.101 0.273 35,196   0.195 0.131 0.276

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 78,562   0.012 0.001 0.032 35,196   0.017 0.003 0.033
Road Area Ratio (Road Area per Ward Area) 78,562   0.135 0.094 0.209 35,196   0.138 0.097 0.210
Retail Area Ratio (Retail Area per Ward Area) 78,562   0.069 0.006 0.298 35,196   0.092 0.009 0.341
Proportion of Residential Permit per Total Permit 78,562   0.377 0.052 0.787 35,196   0.162 0.041 0.280
Proportion of Commercial Permit per Total Permit 78,562   0.445 0.102 0.825 35,196   0.581 0.311 0.927
CPI-adjusted Local Tax per Households (Korean Won) 78,562   4,685,437      1,021,413    12,600,000    35,196   5,678,905    1,434,990   13,800,000   

2001~2003 2006
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3. Multilevel L inear Models: Employment Density, 2001-2003 and 2006  

 

The employment density models included all variables shown in Table 5.20 for 

identifying the effects of each predictor on the density. Table 5.21 presents the statistical 

outputs from MLM. In the table, the intraclass correlations (ICC) above 0.05 justified the 

use of multilevel level modeling. 10.1 and 8.3 percent, respectively, of the variation of 

employment density is explained by between-group variations among 227 districts over 

the two periods.  

 

(1) Effects of Network Distance to CGC Freeway Ramps and Greenway Pedestrian 

Entrances  

 

The coefficients on the dummy variables for different network distance intervals, 300-

meter bands (up to 1.5 kilometers) of ramps or pedestrian entrances help us answer the 

core research question—what are the relative effects of the network proximity to the 

freeway ramps in 2001-2003 and to the pedestrian entrances in 2006? In Figure 5.20, 

which plots the marginal distance effects of ramps versus pedestrian entrances, the urban 

greenway clearly encouraged higher employment density up to a 1.2-kilometer buffer 

distance, while the freeway increased the density only within 600-meter bands (relative to 

employment density beyond 1.5 kilometers of CGC). Specifically, lying within 300 

meters of pedestrian entrances increased the labor density by 43.8 percent more per 100 

square meters than comparable employment density lying more than 1.5 kilometers away. 

The marginal effects of the urban greenway eroded with distance from the entrances, but 
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still exist 1.2 kilometers away. The marginal influence of the freeway appeared 

significantly only within 300 meters and 300 to 600-meter band of ramps, and by 38.9 

and 17.2 percent more than comparable employment density grids lying more than 1.5 

kilometers away. More employment tended to emerge near the urban greenway corridor 

so firms could enjoy the enhanced amenity and agglomeration economy.  

  

F igure 5.20. Marginal Effects of F reeway and Urban G reenway by Distance Intervals 
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(2) Effects of Other Factors  

 

Table 5.21 shows that other predictors significantly influenced the employment density in 

the five wards stretched along the CGC corridor. This section summarizes how the 

variables affect the variation of employment density.  
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Other Location Factors 

 

In general, employment density fell with distance to the nearest subway stations and bus 

stops. The density, however, increased with distance to arterial roads, because this study 

focuses on the employment density per 100 square meters, not the individual number of 

jobs in firms. The marginal effects of distance to Seoul’s City Hall on employment 

density were significant only in 2001-2003, and were then caused by the restructuring of 

employment locations generated by the urban greenway and the public transit reforms 

implemented since 2004. In terms of straight-line distance, the employment density 

tended to increase farther away from the freeway ramps and pedestrian entrances.  

 

Land Value and Regulation  

 

In both periods, employment in areas with more expensive land tended to be higher. This 

tendency indicates that firms use their land more intensively. A higher permissible 

building coverage ratio tends to lower employment density, while a higher floor-area 

ratio tends to increase that density. An increase in permitted high-rise building spurs 

denser employment.  
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Neighborhood Economic and Demographic Attributes  

 

A higher population density and a greater proportion of residents older than 60 years of 

age are associated with lower employment density in both periods. In urban areas, 

residential sectors compete with economic activities to occupy land. Thus, employment 

density declines with a higher population density. Further, low-rise housing areas that 

have a higher proportion of older people feature a lower density of workers, partly as a 

result of overall land-use regulations for flat housing. Employment is denser in the living 

areas of highly educated residents in 2006, and area featuring a high proportion of  

residents 40 to 60 years of age were linked with a higher employment density in 2001-

2003.  

 

 

Other Neighborhood Attributes  

 

In both periods, the employment density was higher in areas located near parks. The 

provision of urban amenities tends to attract more firms and employment. Further, 

employment density increased in locations with more  retail areas, while the density fell  

in areas that had been issued more commercial construction permits and had a higher 

local tax burden in 2001-2003. However, the patterns were not significant in 2006. The 

urban greenway project might have critically changed urban environments and the 

agents’ responses.  
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Table 5.21. Multilevel Regression Models for Predicting Employment Density 

Variables Coefficient t p Coefficient t p
Fixed Effects
Network Distance to CGC Freeway Ramps or Greenway Pedestrian Entrances

dummy (1, if Network Distance ≤ 300m, otherwise 0) 0.389 4.810 0.000 0.438 5.020 0.000
dummy (1, if 300 < Network Distance ≤ 600m, otherwise 0) 0.172 2.900 0.004 0.271 4.110 0.000
dummy (1, if 600 < Network Distance ≤ 900m, otherwise 0) 0.049 1.080 0.282 0.185 3.600 0.000
dummy (1, if 900 < Network Distance ≤ 1,200m, otherwise 0) -0.006 -0.160 0.870 0.139 3.280 0.001
dummy (1, if 1,200 < Network Distance ≤ 1,500m, otherwise 0) -0.058 -1.920 0.055 -0.002 -0.060 0.951

Other Location Factors
ln(Distance to Nearest CGC Freeway Ramps) 0.070 2.320 0.020
ln(Distance to Nearest CGC Greenway Pedestrian Entrances) 0.106 3.230 0.001
ln(Distance to CBD: City Hall) -0.134 -2.940 0.003 -0.067 -1.230 0.217
ln(Distance to Nearest Subway Stations) -0.067 -6.660 0.000 -0.043 -3.110 0.002
ln(Distance to Arterial Roads) 0.044 8.030 0.000 0.059 7.510 0.000
ln(Distance to Bus Stops) -0.038 -5.330 0.000 -0.071 -7.070 0.000

Land Value and Regulation
ln(CPI-adjusted Land Value) 0.402 27.930 0.000 0.305 16.650 0.000
ln(Building Coverage Ratio) -0.826 -14.990 0.000 -0.818 -10.220 0.000
ln(Floor Area Ratio) 0.341 21.480 0.000 0.346 15.940 0.000

Neighborhood Economic and Demographic Attributes
ln(Population Density) -0.457 -10.090 0.000 -0.195 -3.990 0.000
ln(Proportion of College Degree) 0.132 1.540 0.124 0.269 3.100 0.002
ln(Proportion of 40 to 60 years old) 0.352 6.300 0.000 0.009 0.020 0.981
ln(Proportion of more than 60 years old) -2.203 -19.240 0.000 -0.791 -3.350 0.001

Other Neighborhood Attributes
ln(Park Density Ratio) 0.581 10.270 0.000 0.432 2.160 0.030
ln(Road Area Ratio) 0.025 0.060 0.952
ln(Retail Area Ratio) 0.399 14.460 0.000 0.255 0.630 0.532
ln(Proportion of Residential Permit per Total Permit) 0.025 1.330 0.182 0.639 0.500 0.617
ln(Proportion of Commercial Permit per Total Permit) -0.193 -8.480 0.000 1.158 0.550 0.584
ln(CPI-adjusted Local Tax per Households) -1.237 -10.650 0.000 -0.679 -0.620 0.535

Constant 19.276 7.910 0.000 12.629 0.960 0.337
Random Effects

ICC 0.101 0.083
Summary Statistics

Number of Parcel Observations (Level 1) 78,562        35,196        
Number of Neighborhood Groups (Level 2) 227            227            

2001~2003 2006
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Chapter 6. Bus Rapid T ransit Models  

 

This chapter focuses on bus rapid transit (BRT) impacts on land use change, land values, 

the location choice of creative industries, and employment density. Like the urban 

greenway project, public transit reform changed land markets and firm geography near 

exclusive median bus lane corridors. This study aims to extend existing research by 

studying both land market dynamics and firm geography following BRT improvements 

over several periods.  

 
 6.1 Land-Use Change Models 

 

This section explores how Seoul’s introduction of median-lane BRT in mid-2004 affected 

land uses. Multilevel binary logit models were applied to predict three types of 

conversions from single-family residences: to multifamily residential units, to 

condominium units, and to mixed parcels, which typically combine commercial activities 

(e.g., retail, service, and offices) with residential units.  

 

  1. Study A reas and Cases 
  

The land-use status of more than 52,000 parcels that were part of our sample frame were 

tracked for the 2001 to 2007 period. More than 96 percent of parcels remained in the 

same land use over this six-year period. Most use-changed parcels were converted from 

single-family residential to multifamily residential use, followed, in terms of percentage, 

by conversion to mixed land use and condominiums. As noted in Chapter 4, the sample 
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frame for this model comprised land parcels whose nearest bus stops became a median-

lane stop for comparing the impacts of curbside bus-lane system and BRT improvements. 

All parcels were located within 2,150 meters of a BRT stop, and the vast majority was 

within a half kilometer. Figures 6.1, 6.2, and 6.3 present the locations of converted 

parcels, all aligned fairly closely with BRT stops.  
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F igure 6.1. Location of Converted Parcels from Single-Family to 
Multifamily Residential 

 
Source: Adapted from Seoul Metropolitan Government  

 

F igure 6.2. Location of Converted Parcels from Single-Family to 
Condominium Residential 

 
Source: Adapted from Seoul Metropolitan Government  
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F igure 6.3. Location of Converted Parcels from Single-Family to Mixed-Use Units 

 
Source: Adapted from Seoul Metropolitan Government  

 

  2. Descriptive Statistics  
 

Using land parcel and neighborhood data, point-based maps were created to measure 

network and straight-line distances from each surveyed parcel to the nearest BRT stops, 

as well as to arterial roads, subway stations, and the Han River (Seoul’s major north-

south dividing line), and—as a hub of Seoul’s ambitious land reclamation and 

redevelopment campaign—the Cheong Gye Cheon (CGC) corridor. As Figure 6.4 shows, 

the CGC was a critical conduit for movement within North Seoul, and its removal placed 

heavy demands on alternative services, including BRT, to absorb displaced traffic. The 
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very existence of median-lane BRT came, in part, as a response to the loss of transit 

capacity that was caused by the freeway’s demolition. To control the implicit impacts on 

land-use conversion the models therefore include the variable of network distance to the 

CGC corridor. Table 6.1 shows the study cases for three models of conversions from 

single-family residences: to multifamily residential units, to condominium units, and to 

mixed parcels. 

Table 6.1. Number of Cases for Land-Use Conversion Models 

Models Changed Parcels Unchanged Parcels Total
Single Family to Multifamily Housing 988                    24,422                   25,410   

Single Family to Mixed-use 388                    24,422                   24,810   
Single Family to Condominiums 387                    2,000                     2,387      

 

  Tables 6.2 to 6.4 present descriptive statistics for selected land-use changes 

between 2001 and 2007. With regard to location and transportation variables in all land-

use change categories, the observed cases were located closer to arterial roads, and then 

to bus stops, subway stations, and Seoul’s City Hall. The areas surrounding the observed 

cases featured higher land values, greater population densities than employment densities, 

and more residents 20 to 40 years of age. The neighborhood sphere featured a greater 

number of commercial construction permits, a higher spatial variation of developed land, 

and a greater local tax burden per household.  
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F igure 6.4. Urban Main A rterials and F reeways with Reference to the C G C Corridor 

 

 

Source: Adapted from Seoul Metropolitan Government 
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Table 6.2. Descr iptive Statistics for Land Converting f rom Single-Family to Multifamily Housing 

Variables N Mean Min Max
Land Use Change (0/1) 25,410   0.039 0 1

Distance to Bus Stops
Distance to Bus Stops (Straight Line Distance, m) 25,410   175.344        1.015         864.655        
dummy (Distance ≤ 100m) 25,410   0.258 0 1
dummy (100 < Distance ≤ 200m) 25,410   0.411 0 1
dummy (200 < Distance ≤ 300m) 25,410   0.219 0 1
dummy (300 < Distance ≤ 400m) 25,410   0.070 0 1
dummy (400 < Distance ≤ 500m) 25,410   0.026 0 1

Other Location Factors
Network Distance to CGC Corridor (m) 25,410   5,598.625     356.763     14,087.370   
Distance to CBD: City Hall (Straight Line Distance, m) 25,410   6,666.681     597.082     15,018.610   
Distance to Nearest Subway Stations (Straight Line Distance, m) 25,410   448.625        14.169       1,477.182     
Distance to Arterial Roads (Straight Line Distance, m) 25,410   24.149          0.001         195.158        

Neighborhood Economic and Demographic Attributes
CPI-adjusted Land Value (Korean Won per Square Meter) 25,410   2,615,538     462,000     45,000,000   
Building Coverage Ratio
Floor Area Ratio
Population Density (Persons per Gross Square km) 25,410   32,088.430   2,267.143  83,722.830   
Employment Density (Employee per Gross Square km) 25,410   4,635.040     2,348.587  36,230.520   
Proportion of College Degree 25,410   0.174 0.085 0.342
Proportion of 20 to 40 years old 25,410   0.451 0.326 0.604
Proportion of 40 to 60 years old 25,410   0.365 0.242 0.425
Proportion of more than 60 years old 25,410   0.187 0.154 0.269

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 25,410   0.008 0.002 0.034
Developed Land Ratio (Developed Land per Ward Area) 25,410   0.421 0.305 0.639
Road Area Ratio (Road Area per Ward Area) 25,410   0.112 0.083 0.211
Retail Area Ratio (Retail Area per Ward Area) 25,410   0.028 0.002 0.355
Proportion of Residential Permit per Total Permit 25,410   0.200 0.007 0.369
Proportion of Commercial Permit per Total Permit 25,410   0.589 0.246 0.940
CPI-adjusted Local Tax per Households (Korean Won) 25,410   1,740,332     954,635     18,100,000   
Job Accessibility within 30 minutes by Car 25,410   1,171,022     225,176     1,502,987     

Single Family Housing to Multifamily Housing 
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Table 6.3. Descr iptive Statistics for Land Converting f rom Single-Family to Mixed-use 

Variables N Mean Min Max
Land Use Change (0/1) 24,810         0.016 0 1

Network Distance to Bus Stops
Network Distance to Bus Stops (m) 24,810         375.023        19.564       2,144.231     
dummy (1, if Network Distance ≤ 100m, otherwise 0) 24,810         0.054 0 1
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) 24,810         0.178 0 1
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 24,810         0.241 0 1
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) 24,810         0.198 0 1
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) 24,810         0.121 0 1

Other Location Factors
Network Distance to CGC Corridor (m) 24,810         5,577.177     356.763      14,087.370   
Distance to CBD: City Hall (Straight Line Distance, m) 24,810         6,646.733     597.082      15,018.610   
Distance to Nearest Subway Stations (Straight Line Distance, m) 24,810         446.292        14.169       1,477.182     
Distance to Arterial Roads (Straight Line Distance, m) 24,810         24.061          0.001         195.158        

Neighborhood Economic and Demographic Attributes
CPI-adjusted Land Value (Korean Won per Square Meter) 24,810         2,656,545     462,000      45,000,000   
Building Coverage Ratio 24,810         0.580 0.2 0.6
Floor Area Ratio 24,810         2.786 0.5 10
Population Density (Persons per Gross Square km) 24,810         32,032.350   2,267.143   83,722.830   
Employment Density (Employee per Gross Square km) 24,810         4,651.932     2,348.587   36,230.520   
Proportion of College Degree 24,810         0.174 0.085 0.342
Proportion of 20 to 40 years old 24,810         0.451 0.326 0.604
Proportion of 40 to 60 years old 24,810         0.365 0.242 0.425
Proportion of more than 60 years old 24,810         0.186 0.154 0.269

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 24,810         0.008 0.002 0.034
Developed Land Ratio (Developed Land per Ward Area) 24,810         0.421 0.305 0.639
Road Area Ratio (Road Area per Ward Area) 24,810         0.112 0.083 0.211
Retail Area Ratio (Retail Area per Ward Area) 24,810         0.028 0.002 0.355
Proportion of Residential Permit per Total Permit 24,810         0.200 0.007 0.369
Proportion of Commercial Permit per Total Permit 24,810         0.590 0.246 0.940
CPI-adjusted Local Tax per Households (Korean Won) 24,810         1,750,375     954,635      18,100,000   

Single Family Housing to Mixed-use
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Table 6.4. Descr iptive Statistics for Land Converting f rom Single-Family to Condominiums 

Variables N Mean Min Max
Land Use Change (0/1) 2,387    0.162 0 1

Distance to Bus Stops
Network Distance to Bus Stops (Straight Line Distance, m) 2,387    401.972        40.224       1,770.896     
dummy (1, if Network Distance ≤ 100m, otherwise 0) 2,387    0.045           0 1
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) 2,387    0.173           0 1
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 2,387    0.217           0 1
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) 2,387    0.185           0 1
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) 2,387    0.126           0 1

Other Location Factors
Network Distance to CGC Corridor (m) 2,387    5,353.493     375.798     13,802.250   
Distance to CBD: City Hall (Straight Line Distance, m) 2,387    6,475.846     608.351     14,861.420   
Distance to Nearest Subway Stations (Straight Line Distance, m) 2,387    441.498        28.528       1,429.867     
Distance to Arterial Roads (Straight Line Distance, m) 2,387    28.472          0.131         169.402        

Neighborhood Economic and Demographic Attributes
CPI-adjusted Land Value (Korean Won per Square Meter) 2,387    2,698,051     790,000     45,000,000   
Population Density (Persons per Gross Square km) 2,387    32,344.100   2,997.248  83,722.830   
Employment Density (Employee per Gross Square km) 2,387    4,506.702     2,348.587  36,230.520   
Proportion of College Degree 2,387    0.177           0.085         0.342           
Proportion of 20 to 40 years old 2,387    0.451           0.326         0.604           
Proportion of 40 to 60 years old 2,387    0.364 0.242 0.425
Proportion of more than 60 years old 2,387    0.186 0.154 0.269

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 2,387    0.007 0.002 0.034
Developed Land Ratio (Developed Land per Ward Area) 2,387    0.428 0.305 0.639
Road Area Ratio (Road Area per Ward Area) 2,387    0.111 0.083 0.211
Retail Area Ratio (Retail Area per Ward Area) 2,387    0.026 0.002 0.355
Proportion of Residential Permit per Total Permit 2,387    0.223 0.007 0.369
Proportion of Commercial Permit per Total Permit 2,387    0.544 0.246 0.940
CPI-adjusted Local Tax per Households (Korean Won) 2,387    1,727,022     954,635     18,100,000   

SF to Condominium
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3. Land-Use Change Models  
 

Table 6.5 presents the multilevel model results for the most dominant conversion—

single-family to multifamily residential use—and Table 6.6 shows the output for the two 

other land-use changes studies: single-family residential use to condominiums and to 

mixed-use. Slightly better model fits were obtained when expressing ratio-scale 

explanatory variables in natural logarithmic form, therefore these model results are 

presented. Models were specified according to the multilevel logit structure described in 

Chapter 4.  

 

(1) Effects of Distance to Bus Stops  

 

Of most interest to this study are the effects of “Distance to Bus Stops” on land-use 

conversion. For all single-family parcels in the sample frame, Tables 6.5 and 6.6 reveal 

that parcels within 0.5 kilometers of a stop (generally associated with a walk of under 

five minutes) were more likely to convert to more intensive uses relative to parcels 

beyond 0.5 kilometer.  

Figure 6.5 plots impacts across 100-meter distance bands. Conversion from 

single-family housing to multifamily housing was more likely to occur within 400 meters 

of straight-line distances to bus stops between 2001 and 2007 than comparable land 

parcels lying more than 500 meters away. Two factors support this pattern. First, single-

family housing is the dominant form of housing in this area, and converting to 

multifamily housing is relatively easy in that land-use planning allows such small-scale 

land adjustment. While the conversion of  land use from single-family housing to 
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condominiums emerged within 200 to 300-meter bands of network distance to bus stops, 

the conversion of land use from single-family housing to mixed-use was more likely to 

occur in 200- to 400-meter bands, and considerably less likely within 100-meter bands.  

Condominium development needs large-scale land adjustment and infrastructure 

provisions. As a result of these prerequisites, new condominium developments that 

replace old single-family residential parcels tend to emerge in 200 to 300-meter areas 

from bus stops. Further, landowners in homogeneous single-family housing areas more 

easily agree to accept large-scale condominium development than the landowners nearer 

bus stops where commercial and residential units coexist. Because most mixed-use 

development in Seoul consists of residential and commercial in less premiums than 

condominium and commerce-retail land uses, land-use change from single-family 

housing to mixed-use appears far from bus stops—200 to 400 meters, with relatively less 

competitive bidding among land owners. 

 

F igure 6.5. Coefficients of Each Land-Use Change by Distance Intervals 

Note: Straight-line Distance to Bus Stops for SF to M ultifamily Housing 
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(2) Effects of Other Factors  

 

Other Location Factors  

 

Among other location variables, distance to arterial roads had the strongest influence on 

land-use conversions; the likelihood of switching to multifamily and mixed-use fell, but 

the probability of conversion to condominiums rose with distance to arterial roads. Other 

distance variables (e.g., distance to City Hall and subways) were statistically associated 

with condominiums and mixed-use conversions. The likelihood of the conversions fell 

with distance to the City Hall while rose with distance to the nearest subway stations.   

 

Neighborhood Economic and Demographic Attributes  

 

Among the neighborhood economic and demographic variables, the higher land values of 

a neighborhood significantly increased the probability of converting single-family 

residences to the higher-end uses of condominiums and mixed-use land. Particularly, 

property owners and developers seemed inclined to convert residences to condominiums, 

the most popular high-rise housing in Korea, in settings featuring relatively high average 

land values as well as a high percentage of college-educated residents. Higher-valued 

neighborhoods were less conducive to the conversion of land to multifamily housing. 

Table 6.5 also indicates that higher permissible floor-area ratios of a neighborhood 

encouraged mixed-use conversions. Most other control variables in Tables 6.5 and 6.6 
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were not statistically significant, but were retained to apply consistent sets of predictor 

variables across all models.  

 

Table 6.5. Multilevel Logit Model for Predicting Single-Family to Multifamily Housing 
Conversions 

Variables Coefficient t p
Fixed Effects
Distance to Bus Stops

dummy (1, if Distance ≤ 100m, otherwise 0) 1.253 2.320 0.020
dummy (1, if 100 < Distance ≤ 200m, otherwise 0) 1.657 3.150 0.002
dummy (1, if 200 < Distance ≤ 300m, otherwise 0) 1.699 3.290 0.001
dummy (1, if 300 < Distance ≤ 400m, otherwise 0) 1.999 3.920 0.000
dummy (1, if 400 < Distance ≤ 500m, otherwise 0) -0.120 -0.190 0.851

Other Location Factors
ln(Network Distance to CGC Corridor) 0.078 0.130 0.898
ln(Distance to CBD: City Hall) 0.900 1.300 0.194
ln(Distance to Nearest Subway Stations) 0.032 0.350 0.726
ln(Distance to Arterial Roads) -0.130 -3.450 0.001

Neighborhood Economic and Demographic Attributes
ln(CPI-adjusted Land Value) -1.462 -9.950 0.000
ln(Population Density) 0.607 2.410 0.016
ln(Employment Density) -0.661 -0.380 0.703
ln(Proportion of College Degree) 1.233 2.500 0.012
ln(Proportion of 40 to 60 years old) 0.766 0.490 0.622
ln(Proportion of more than 60 years old) 0.352 0.220 0.823

Other Neighborhood Attributes
ln(Park Density Ratio) -0.349 -1.220 0.223
ln(Developed Land Ratio) 1.778 1.240 0.214
ln(Road Area Ratio) -0.897 -0.290 0.774
ln(Retail Area Ratio) -0.233 -1.210 0.226
ln(Proportion of Residential Permit per Total Permit) 0.241 0.780 0.438
ln(Proportion of Commercial Permit per Total Permit) 1.010 1.260 0.207
ln(CPI-adjusted Local Tax per Households) 0.859 0.790 0.428
ln(Job Accessibility within 30 minutes by Car) -0.395 -0.630 0.526

Constant 1.846 0.110 0.910
Random Effects

Standard Deviation of the Random Intercept 0.718
ICC 0.136

Summary Statistics
Number of Parcel Observations (Level 1) 25,410         
Number of Neighborhood Groups (Level 2) 72               

SF to Multi Family Housing

 

 

 
 
 

           175



 

Table 6.6. Multilevel Logit Model for Predicting Single-Family to Condominiums and Mixed-use Conversions 

Variables Coefficient t p Coefficient t p
Fixed Effects
Network Distance to Bus Stops

dummy (1, if Network Distance ≤ 100m, otherwise 0) -28.826 0.000 1.000 -1.185 -2.890 0.004
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) 0.173 0.310 0.754 0.024 0.110 0.913
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 1.023 2.370 0.018 0.431 2.170 0.030
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) 0.565 1.450 0.147 0.541 2.740 0.006
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) 0.342 0.900 0.367 -0.087 -0.390 0.698

Other Location Factors
ln(Network Distance to CGC Corridor) 7.127 2.290 0.022 0.959 1.270 0.204
ln(Distance to CBD: City Hall) -22.832 -4.940 0.000 -1.310 -1.770 0.077
ln(Distance to Nearest Subway Stations) 0.805 2.340 0.019 0.462 3.720 0.000
ln(Distance to Arterial Roads) 1.112 6.060 0.000 -0.262 -4.830 0.000
ln(Distance to Bus Stops) 1.271 4.070 0.000

Neighborhood Economic and Demographic Attributes
ln(CPI-adjusted Land Value) 2.310 6.540 0.000 0.609 4.040 0.000
ln(Building Coverage Ratio) -0.297 -0.430 0.665
ln(Floor Area Ratio) 0.411 2.600 0.009
ln(Population Density) -7.614 -3.230 0.001 0.053 0.170 0.867
ln(Employment Density) -46.629 -0.030 0.976 3.495 1.280 0.199
ln(Proportion of College Degree) 12.475 2.140 0.032 0.602 0.930 0.353
ln(Proportion of 40 to 60 years old) -22.523 -1.500 0.134 -0.826 -0.390 0.697
ln(Proportion of more than 60 years old) -46.801 -2.260 0.024 -5.827 -2.840 0.005

Other Neighborhood Attributes
ln(Park Density Ratio) -0.351 0.000 0.999 0.080 0.230 0.816
ln(Developed Land Ratio) -106.385 -0.030 0.976 -0.172 -0.100 0.922
ln(Road Area Ratio) 95.790 0.030 0.979 -3.801 -0.850 0.393
ln(Retail Area Ratio) 2.598 0.010 0.990 0.505 1.440 0.149
ln(Proportion of Residential Permit per Total Permit) 13.544 0.040 0.968 0.723 1.460 0.144
ln(Proportion of Commercial Permit per Total Permit) -20.038 -0.020 0.984 -0.721 -0.850 0.396
ln(CPI-adjusted Local Tax per Households) 22.288 0.010 0.991 -2.054 -1.340 0.179
ln(Job Accessibility within 30 minutes by Car)

Constant 277.969 0.020 0.983 -28.466 -1.610 0.108
Random Effects

Standard Deviation of the Random Intercept 4.886 1.002
ICC 0.879 0.234

Summary Statistics
Number of Parcel Observations (Level 1) 2,387           24,810         
Number of Neighborhood Groups (Level 2) 65               72               

SF to Condominium SF to Mixed-use
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6.2 Land Value Models  

 

The multilevel linear modeling approach was used to study the land-value capitalization 

effects of Seoul’s BRT improvements. Using land valuation data from the Assessor’s 

Office of Korean Central Government, multilevel linear hedonic models were applied to 

nonresidential and residential properties over two periods: 2001-2004 (pre-BRT) and 

2005-2007 (post-BRT).  

 

1. Study A reas and Cases  
 

To measure the capitalization effect of BRT reforms on land value, information was 

obtained regarding estimated land values and of the parcel and neighborhood attributes of 

individual land near bus stops that had dedicated median bus lanes since 2004. Figures 

6.6 and 6.7 present the locations of nonresidential and residential parcels in 2007 that 

served for data observations near BRT bus stops. 
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F igure 6.6. Location of Nonresidential Parcels Near BR T Bus 
Stops (2007) 

 

 

Source: Adapted from Seoul Metropolitan Government  
 

 

F igure 6.7. Location of Residential Parcels Near BRT Bus Stops 
(2007) 

 

 

Source: Adapted from Seoul Metropolitan Government  
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  2. Descriptive Statistics  
 

As shown in Table 6.7, a total of 37,515 and 23,969 land parcel observations were 

available for these two periods (2001-2004 and 2005-2007, respectively). For the purpose 

of modeling, the information related to land properties was compiled for location, land 

use and regulation, and neighborhood economic and demographic attributes.  

 For both periods, nonresidential parcels were distributed as follows: commercial-

retail (55.2%), office (3.3%), undeveloped land zoned for commercial-retail (3.1%), 

mixed-use (37.6%), and undeveloped land zoned for mixed-use (0.7%). The parcels 

ranged in value per square meter from 637,000 Korean won (US $500) to 45 million 

Korean won (over US $35,000) over the 2001-2007 period. Table 6.2 also indicates that 

population densities tended to be higher than employment densities in areas surrounding 

the sampled nonresidential parcels. Further, residents 20 to 40 years of age were 

predominant in these areas.  

 For residential properties, as shown in Table 6.8, a total 85,124 and 41,302 were 

available for the two periods, respectively. For both periods, residential parcels were used 

as follows: single-family housing (81.9%), followed by multifamily housing (11.5%), 

undeveloped land zoned for residential (3.7%), condominiums (1.7%), and row housing 

(1.3%). Residential parcels ranged in value per square meter from 148,000 Korean won 

(US $116) to 8,400,000 Korean won (over US $6,600) over the 2001-2007 period. 

As with nonresidential parcels, population densities were greater than 

employment densities in the surrounding areas of residential properties. Two tables also 

reveal that nonresidential parcels were closer to the freeway or the urban greenway, 

Seoul’s City Hall (representing the core of Seoul), the nearest subway stations, and 
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arterial roads than residential parcels. Public revenue, and the ratio of developed land, 

areas surrounding nonresidential and residential parcels were quite similar. 

Nonresidential properties, however, had larger shares of surrounding land that received 

more commercial construction permits. To control the influence of local public finance 

on residential property, the residential model includes a local tax per household variable.  
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Table 6.7. Descr iptive Statistics for Nonresidential Models 

Variables N Mean Min Max N Mean Min Max
CPI-adjusted Land Value (Korean Won per Square Meter) 37,515   2,747,310    637,359     35,200,000   23,969   3,939,490    775,520     45,000,000   

Distance to Bus Stops
Distance to Bus Stops (Straight Line Distance, m) 37,515   118.285       1.015         652.707        23,969   119.271       1.015         652.707        
dummy (1, if Distance ≤ 30m, otherwise 0) 37,515   0.060 0 1 23,969   0.058 0 1
dummy (1, if 30 < Distance ≤ 60m, otherwise 0) 37,515   0.182 0 1 23,969   0.180 0 1
dummy (1, if 60 < Distance ≤ 90m, otherwise 0) 37,515   0.194 0 1 23,969   0.196 0 1
dummy (1, if 90 < Distance ≤ 120m, otherwise 0) 37,515   0.163 0 1 23,969   0.166 0 1
dummy (1, if 120 < Distance ≤ 150m, otherwise 0) 37,515   0.130 0 1 23,969   0.126 0 1
dummy (1, if 150 < Distance ≤ 180m, otherwise 0) 37,515   0.095 0 1 23,969   0.096 0 1
dummy (1, if 180 < Distance ≤ 210m, otherwise 0) 37,515   0.065 0 1 23,969   0.063 0 1
dummy (1, if 210 < Distance ≤ 240m, otherwise 0) 37,515   0.041 0 1 23,969   0.039 0 1
dummy (1, if 240 < Distance ≤ 270m, otherwise 0) 37,515   0.028 0 1 23,969   0.028 0 1
dummy (1, if 270 < Distance ≤ 300m, otherwise 0) 37,515   0.016 0 1 23,969   0.017 0 1

Other Location Factors
Network Distance to Nearest CGC Freeway Ramps (m) 37,515   5,931.743    269.161     14,451.180   
Network Distance to Nearest CGC Greeway Pedestrian Entrances (m) 23,969   5,561.289    356.206     14,056.090   
Distance to CBD: City Hall (Straight Line Distance, m) 37,515   6,311.238    597.082     14,897.270   23,969   6,714.029    597.082     15,005.000   
Distance to Nearest Subway Stations (Straight Line Distance, m) 37,515   369.135       14.169       1,434.313     23,969   386.123       14.169       1,404.351     
Distance to Arterial Roads (Straight Line Distance, m) 37,515   17.877         0.001         122.398        23,969   17.862         0.001         122.398        

Land Use and Regulation
Commercial (0/1) 37,515   0.563 0 1 23,969   0.535 0 1
Office (0/1) 37,515   0.037 0 1 23,969   0.026 0 1
Commercial Raw Lands (0/1) 37,515   0.032 0 1 23,969   0.030 0 1
Mixed-Use (0/1) 37,515   0.362 0 1 23,969   0.400 0 1
Mixed-Use Raw Lands (0/1) 37,515   0.006 0 1 23,969   0.009 0 1
Building Coverage Ratio 37,515   0.578 0.2 0.6 23,969   0.577 0.2 0.6
Floor Area Ratio 37,515   3.969 0.5 10 23,969   3.896 0.5 10

Neighborhood Economic and Demographic Attributes
Population Density (Persons per Gross Square km) 37,515   24,180.050   724.762     45,530.230   23,969   27,450.850   2,903.565  83,722.830   
Employment Density (Employee per Gross Square km) 37,515   5,086.077    2,272.920  38,179.020   23,969   4,883.694    2,348.587  36,230.520   
Proportion of College Degree 37,515   0.114 0.037 0.271 23,969   0.176 0.085 0.342
Proportion of 20 to 40 years old 37,515   0.478 0.014 0.611 23,969   0.453 0.325 0.610
Proportion of 40 to 60 years old 37,515   0.352 0.064 0.409 23,969   0.363 0.242 0.425
Proportion of more than 60 years old 37,515   0.165 0.116 0.273 23,969   0.184 0.139 0.276

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 37,515   0.005 0.001 0.033 23,969   0.008 0.002 0.034
Developed Land Ratio (Developed Land per Ward Area) 37,515   0.423 0.304 0.627 23,969   0.418 0.305 0.639
Road Area Ratio (Road Area per Ward Area) 37,515   0.110 0.081 0.210 23,969   0.109 0.083 0.211
Retail Area Ratio (Retail Area per Ward Area) 37,515   0.015 0.002 0.298 23,969   0.024 0.002 0.355
Proportion of Residential Permit per Total Permit 37,515   0.508 0.020 0.872 23,969   0.195 0.007 0.418
Proportion of Commercial Permit per Total Permit 37,515   0.340 0.083 0.951 23,969   0.530 0.050 0.940

2001~2004 2005~2007
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Table 6.8. Descr iptive Statistics for Residential Models 

Variables N Mean Min Max N Mean Min Max
CPI-adjusted Land Value (Korean Won per Square Meter) 85,124   1,134,678    148,453     3,871,246    41,302   1,587,584    183,400     8,440,000    

Distance to Bus Stops 
Distance to Bus Stops (Straight Line Distance, m) 85,124   202.997       4.406         868.777       41,302   201.426       4.406         868.777       
dummy (1, if Distance ≤ 30m, otherwise 0) 85,124   0.006 0 1 41,302   0.007 0 1
dummy (1, if 30 < Distance ≤ 60m, otherwise 0) 85,124   0.035 0 1 41,302   0.037 0 1
dummy (1, if 60 < Distance ≤ 90m, otherwise 0) 85,124   0.078 0 1 41,302   0.083 0 1
dummy (1, if 90 < Distance ≤ 120m, otherwise 0) 85,124   0.105 0 1 41,302   0.111 0 1
dummy (1, if 120 < Distance ≤ 150m, otherwise 0) 85,124   0.132 0 1 41,302   0.134 0 1
dummy (1, if 150 < Distance ≤ 180m, otherwise 0) 85,124   0.129 0 1 41,302   0.129 0 1
dummy (1, if 180 < Distance ≤ 210m, otherwise 0) 85,124   0.118 0 1 41,302   0.114 0 1
dummy (1, if 210 < Distance ≤ 240m, otherwise 0) 85,124   0.097 0 1 41,302   0.097 0 1
dummy (1, if 240 < Distance ≤ 270m, otherwise 0) 85,124   0.080 0 1 41,302   0.076 0 1
dummy (1, if 270 < Distance ≤ 300m, otherwise 0) 85,124   0.062 0 1 41,302   0.057 0 1

Other Location Factors
Network Distance to Nearest CGC Freeway Ramps (m) 85,124   6,348.962    964.391     14,819.780   
Network Distance to Nearest CGC Greeway Pedestrian Entrances (m) 41,302   6,028.535    792.292     14,110.580   
Distance to CBD: City Hall (Straight Line Distance, m) 85,124   6,609.564    1,582.834  15,243.870   41,302   6,983.316    1,582.834  15,243.870   
Distance to Nearest Subway Stations (Straight Line Distance, m) 85,124   476.525       36.661       1,477.182    41,302   501.556       36.661       1,477.182    
Distance to Arterial Roads (Straight Line Distance, m) 85,124   28.308         0.006         266.024       41,302   26.942         0.006         236.526       
Distance to Han River (Straight Line Distance, m) 85,124   5,869.896    332.025     15,852.860   41,302   6,457.194    332.025     15,852.860   

Land Use and Regulation
Single Famliy Housing (0/1) 85,124   0.846 0 1 41,302   0.763 0 1
Row Housing (0/1) 85,124   0.011 0 1 41,302   0.015 0 1
Multi Family Housing (0/1) 85,124   0.099 0 1 41,302   0.146 0 1
Condominium (0/1) 85,124   0.010 0 1 41,302   0.031 0 1
Residential Raw Lands (0/1) 85,124   0.033 0 1 41,302   0.044 0 1
Building Coverage Ratio 85,124   0.575 0.2 0.6 41,302   0.573 0.2 0.6
Floor Area Ratio 85,124   2.280226 0.5 8 41,302   2.22988 0.5 8

Neighborhood Economic and Demographic Attributes
Population Density (Persons per Gross Square km) 85,124   27,143.520   724.762     45,530.230   41,302   30,914.390   1,951.310  83,722.830   
Employment Density (Employee per Gross Square km) 85,124   4388.694 2272.920 9920.700 41,302   4118.695 2348.587 9403.430
Proportion of College Degree 85,124   0.113 0.037 0.271 41,302   0.179 0.085 0.342
Proportion of 20 to 40 years old 85,124   0.488 0.014 0.611 41,302   0.460 0.325 0.610
Proportion of 40 to 60 years old 85,124   0.349 0.064 0.409 41,302   0.360 0.242 0.425
Proportion of more than 60 years old 85,124   0.1603372 0.1158845 0.267 41,302   0.1802709 0.1391695 0.276

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 85,124   0.004 0.001 0.013 41,302   0.007 0.002 0.026
Developed Land Ratio (Developed Land per Ward Area) 85,124   0.416 0.304 0.627 41,302   0.415 0.305 0.639
Road Area Ratio (Road Area per Ward Area) 85,124   0.109 0.081 0.177 41,302   0.108 0.083 0.182
Retail Area Ratio (Retail Area per Ward Area) 85,124   0.008 0.002 0.031 41,302   0.017 0.002 0.107
Proportion of Residential Permit per Total Permit 85,124   0.511 0.135 0.872 41,302   0.204 0.030 0.418
Proportion of Commercial Permit per Total Permit 85,124   0                 0               1                 41,302   0                 0               1                 
CPI-adjusted Local Tax per Households (Korean Won) 85,124   1,668,059    976,361     6,753,720    41,302   1,479,343    954,635     7,234,580    

2001~2004 2005~2007
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3. Multilevel L inear H edonic Models: Nonresidential Parcels, 2001-2004 and  

    2005-2007 

 

To model the capitalization effects of BRT on nonresidential parcels, this study included 

all variables listed in the previous descriptive statistics. The multilevel models for 

nonresidential parcels are shown in Table 6.9. The intraclass correlations, indicating the 

share of variation explained by the grouping structure, were quite high, justifying the use 

of multilevel model estimations. Notably, 72.2 percent and 88.9 percent of the variation 

of land value is explained by between-group variations among 71 and 70 neighborhoods 

over two periods, respectively. In both models shown in Table 6.9, most predictor 

variables were statistically significant at the 5 percent probability level.  

 

(1) Effects of Distance to Bus Stops  

 

The coefficients for  dummy variables for the distance to the nearest BRT stops help 

answer the core research question—whether proximity to bus stops affects land values 

differently before and after the BRT reforms? Figure 6.8 plots these coefficients, 

revealing the marginal effects of proximity on land values, expressed in percentage terms 

and over 30-meter distance bands, relative to parcels more than 300 meters away. While 

there were general proximity benefits in both periods, the benefits accrued more 

prominently capitalized into land values in the period after the BRT reforms (2005-2007). 

After those reforms, lying within 150 meters of bus stops conferred higher premiums on 

nonresidential land value, ranging from 3 to 26 percent; by contrast, lying within 300 
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meters of bus stops before the BRT project generated more premiums on the land values, 

ranging from 2 to 18.3 percent, than comparable parcels lying more than 300 meters 

away. The zone of higher premiums, stemming from proximity to bus stops, extended to 

300 meters of bus stops before 2004, while the higher premium was concentrated within 

150 meter bands after 2004. The presence of the dedicated median bus lanes, combined 

with the higher level of public transit service, generated the greatest proximity benefits 

within narrow spatial ranges to the bus stops.  

 

F igure 6.8. Marginal Effects of BR T Bus Stops on Nonresidential Land Value by Distance 
Intervals 
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(2) Effects of Other Factors  

 

Other Location Factors  

 

Nonresidential land values fell with network distance to the nearest CGC freeway ramps 

(when they existed in 2001-2004) as well as the nearest CGC greenway pedestrian 

entrances (in the post-freeway period of 2005-2007). Interestingly, nonresidential land 

values gained more premiums with greater distance to Seoul’s City Hall. These results 

stem from the model’s focus on the observed cases near bus stops, not on overall cases of 

nonresidential land in North Seoul City. The values also fell with distance to another 

important infrastructure component—the subway system. The effects of arterial roads 

were not significant in the variation of nonresidential property value in 2005-2007. 

Possibly, as restructuring the overall public transit system along the roads got more 

explanatory power in the variation of nonresidential value after BRT reforms, arterial 

roads per se lost influence on property values.  

 

Land Use and Regulation  

 

Offices enjoyed higher land-value premiums than other nonresidential uses, ceteris 

paribus, and permissible site density (as represented by building coverage and floor-area 

ratio) also contributed to higher land values (though only in the pre-BRT period). This 

result indicates that high-rise nonresidential buildings acquire greater price appreciation 

in the land market.  
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Neighborhood Economic and Demographic Attributes  

 

Population density had contrasting effects on land values between the two periods. In 

2001-2004, a lower population concentration increased nonresidential land values. 

Greater population density is fairly associated with the rise of land values in 2005-2007. 

Presumably, more residents prefer housing near the enhanced bus transit service, which 

helped boost rents for commercial-retail, office, and mixed-use land after the BRT 

reforms in 2004. Employment density negatively influenced the land values only in 2001-

2004. Resident groups of 40-60 years and older than 60 years in the neighborhoods were 

associated with higher values for nonresidential properties in 2005-2007. After the BRT 

reforms, the higher demand of residents above middle age considerably increased 

nonresidential property values.  

 

Other Neighborhood Attributes  

  

Higher park density, more road area, and a greater number of commercial construction 

permits contributed to rising nonresidential land values in both periods. One explanation 

is that natural amenities, access to transportation capacity, and active commercial 

development generated more premiums for the nonresidential property. On the other hand, 

a greater concentration of developed land and more residential construction permits are 

associated with discounts in land value. Retail areas experienced contrasting effects 
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before and after the BRT projects. The outputs come from the sample frame to select the 

observation along BRT corridors.  
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Table 6.9. Multilevel H edonic Model for Predicting Nonresidential Land Value Per Square Meter  

Note: 1 Korean Won = 0.0011 U .S. Dollar in 2007 

Variables Coefficient t p Coefficient t p
Fixed Effects
Distance to Bus Stops

dummy (1, if Distance ≤ 30m, otherwise 0) 0.183 14.440 0.000 0.260 16.390 0.000
dummy (1, if 30 < Distance ≤ 60m, otherwise 0) 0.137 11.790 0.000 0.189 13.160 0.000
dummy (1, if 60 < Distance ≤ 90m, otherwise 0) 0.047 4.110 0.000 0.096 6.790 0.000
dummy (1, if 90 < Distance ≤ 120m, otherwise 0) 0.045 3.950 0.000 0.061 4.290 0.000
dummy (1, if 120 < Distance ≤ 150m, otherwise 0) 0.031 2.730 0.006 0.033 2.290 0.022
dummy (1, if 150 < Distance ≤ 180m, otherwise 0) 0.022 1.970 0.049 0.001 0.040 0.969
dummy (1, if 180 < Distance ≤ 210m, otherwise 0) 0.033 2.810 0.005 -0.003 -0.210 0.837
dummy (1, if 210 < Distance ≤ 240m, otherwise 0) 0.061 4.940 0.000 0.008 0.510 0.609
dummy (1, if 240 < Distance ≤ 270m, otherwise 0) 0.045 3.430 0.001 0.008 0.470 0.640
dummy (1, if 270 < Distance ≤ 300m, otherwise 0) 0.040 2.610 0.009 0.002 0.090 0.928

Other Location Factors
ln(Network Distance to Nearest CGC Freeway Ramps) -0.804 -23.250 0.000
ln(Network Distance to Nearest CGC Greenway Pedestrian Entrances) -0.743 -20.880 0.000
ln(Distance to CBD: City Hall) 0.348 7.450 0.000 0.265 4.550 0.000
ln(Distance to Nearest Subway Stations) -0.087 -30.470 0.000 -0.123 -34.200 0.000
ln(Distance to Arterial Roads) -0.013 -6.770 0.000 -0.001 -0.260 0.793

Land Use and Regulation
Office (0/1) 0.059 7.190 0.000 0.041 3.410 0.001
Commercial Raw Lands (0/1) -0.090 -10.660 0.000 -0.011 -1.010 0.314
Mixed-Use (0/1) -0.374 -90.670 0.000 -0.460 -91.840 0.000
Mixed-Use Raw Lands (0/1) -0.466 -24.410 0.000 -0.543 -26.950 0.000
ln(Building Coverage Ratio) 0.079 4.680 0.000
ln(Floor Area Ratio) 0.217 58.540 0.000

Neighborhood Economic and Demographic Attributes
ln(Population Density) -0.102 -3.640 0.000 0.110 4.930 0.000
ln(Employment Density) -0.792 -17.580 0.000 -0.138 -0.880 0.377
ln(Proportion of College Degree) 0.234 1.920 0.055 0.565 1.860 0.063
ln(Proportion of 40 to 60 years old) -0.025 -1.610 0.108 0.485 4.620 0.000
ln(Proportion of more than 60 years old) 0.108 4.460 0.000 0.268 4.190 0.000

Other Neighborhood Attributes
ln(Park Density Ratio) 0.110 15.390 0.000 0.355 15.160 0.000
ln(Developed Land Ratio) -1.132 -4.020 0.000 -3.396 -4.010 0.000
ln(Road Area Ratio) 2.946 11.870 0.000 2.196 2.520 0.012
ln(Retail Area Ratio) 0.065 9.890 0.000 -0.021 -4.630 0.000
ln(Proportion of Residential Permit per Total Permit) -0.108 -19.020 0.000 -0.040 -7.230 0.000
ln(Proportion of Commercial Permit per Total Permit) 0.031 6.230 0.000 0.070 13.500 0.000

Constant 33.662 39.810 0.000 25.527 9.310 0.000
Random Effects

ICC 0.722 0.889
Summary Statistics

Number of Parcel Observations (Level 1) 37,515          23,969         
Number of Neighborhood Groups (Level 2) 71                 70               

2001~2004 2005~2007
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        4. Multilevel L inear H edonic Models: Residential Parcels, 2001-2004 and 2005- 

2007 

 

The multilevel models for residential parcels are shown in Table 6.10. The high intraclass 

correlations justified the use of multilevel model estimations: 99.2 percent and 99.5 

percent of the variation in land values is explained by between-group variations across 65 

neighborhoods for the two periods, respectively. Nearly all predictor variables in both 

models are statistically significant at the 5 percent probability level.  

 

(1) Effects of Distance to Bus Stops  

 

As with the nonresidential model, distance to the nearest BRT stops had significant and 

noticeable effects on residential land values, as plotted in Figure 6.9. The figure indicates 

that residential land values were generally higher for parcels located within 300 meters of 

a bus stop than parcels beyond 300 meters; however, the premium effects were noticeably 

higher once median-lane BRT services were introduced. Prior to these services, 

residential values were slightly lower within 30-meter bands of the nearest bus stops, 

reflecting a nuisance effect, and then rose in the range of a 1.5 to 2.8 percent premium up 

to around 270 meters away. After the BRT improvements, the premium shot up 

significantly, rising beyond 10 percent up to 90 meters from the nearest bus stops. The 

absence of any nuisance effects within 30-meter bands of a median-lane bus stop could 

reflect the benefits of well-designed bus stops with higher amenities. Owing to the 

enhanced service in Seoul, bus transit has become the primary transportation service for 
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commuting and noncommuting residents. Further, the faster speed, convenient transfer to 

subways, and punctuality of buses running on the dedicated median bus lanes tend to 

increase the worth of residential land surrounding the bus stops.  

 

 

F igure 6.9. Marginal Effects of BR T Bus Stops on Residential Land Value by Distance 
Intervals 
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(2) Effects of Other Factors  

 

Other Location Factors  

 

The response of residential land values to location factors corresponds to expectations. 

Proximity to transportation infrastructure, including the CGC corridor, subways, and 

arterials roads, was significantly associated with higher residential land values in both 
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periods. After the BRT reforms, residential values fell with the distance to the Han River, 

while values increased with distance to the CBD, represented by City Hall. Typically, 

amenity benefits from the Han River have declined as housing was located farther from 

the river, and BRT reforms led to more non-CBD-centered housing rent gradients.  

 

Land Use and Regulation  

 

Higher-density residential parcels (e.g., condominiums, row housing, and multifamily 

housing) were valued more than single-family residential units. These patterns reflected 

the characteristics of the Seoul housing market in that condominiums are more highly 

valued. Only before the BRT project did higher permissible site density (as represented 

by building coverage and floor-area ratio) significantly result in premiums on the value. 

After the BRT improvements, other components rather than land-use regulation might 

further account for the variation of residential property values.  

 

Neighborhood Economic and Demographic Attributes  

 

While population density consistently conferred premiums on land value in both periods, 

employment density generated contrasting effects. The rising demand for residences 

increased the worth of residential parcels, but the location of employment had 

complicated effects on the value. As new housing developments emerged, sites of higher 

employment, such as manufacturing, drove down residential value. While having more 

residents aged 60 years and over correlated with the rise of residential land prices in both 
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periods, dwellers between 40-60 years of age spurred those prices only after the BRT 

projects. This output tells us that residents between 40-60 years of age demanded more 

housing in these areas after the BRT improvements. Highly educated residents in the 

2005-2007 period were linked with more expensive residential land. More residents with 

higher incomes became new homeowners in these periods. The diverse connections 

among educational level, age, and residential value might imply a dynamic change of 

socioeconomic structures in neighborhoods around exclusive median-lane bus stops.  

 

Other Neighborhood Attributes  

 

Factors such as high park densities, more commercial construction permits, and dense 

road networks tended to increase the worth of residential parcels in both periods. The 

scale of developed land, scope of retail areas, and number of residential construction 

permits issued near the residential properties had contrasting effects on the values before 

and after the projects. These outputs could reflect local patterns of land development and 

construction activities along the BRT corridors. Lastly, the negative sign for the 

coefficient of the variable denoting local tax per household likely reflects the negative 

capitalization effects of tax burdens.  
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Table 6.10. Multilevel Hedonic Model for Predicting Residential Land Value Per Square M eter  

Note: 1 Korean Won = 0.0011 U .S. Dollar in 2007  

Variables Coefficient t p Coefficient t p
Fixed Effects
Distance to Bus Stops 

dummy (1, if distance ≤ 30m, otherwise 0) -0.025 -3.710 0.000 0.103 11.050 0.000
dummy (1, if 30 < distance ≤ 60m, otherwise 0) 0.015 4.150 0.000 0.115 22.510 0.000
dummy (1, if 60 < distance ≤ 90m, otherwise 0) 0.022 8.200 0.000 0.105 26.230 0.000
dummy (1, if 90 < distance ≤ 120m, otherwise 0) 0.022 9.290 0.000 0.089 25.080 0.000
dummy (1, if 120 < distance ≤ 150m, otherwise 0) 0.026 12.020 0.000 0.082 24.980 0.000
dummy (1, if 150 < distance ≤ 180m, otherwise 0) 0.025 12.010 0.000 0.070 22.280 0.000
dummy (1, if 180 < distance ≤ 210m, otherwise 0) 0.028 13.620 0.000 0.063 20.250 0.000
dummy (1, if 210 < distance ≤ 240m, otherwise 0) 0.021 10.230 0.000 0.054 17.070 0.000
dummy (1, if 240 < distance ≤ 270m, otherwise 0) 0.016 7.520 0.000 0.053 15.920 0.000
dummy (1, if 270 < distance ≤ 300m, otherwise 0) 0.004 1.560 0.118 0.053 14.630 0.000

Other Location Factors
ln(Network Distance to Bus Stops) -0.052 -42.050 0.000 -0.030 -16.370 0.000
ln(Network Distance to Nearest CGC Freeway Ramps) -0.027 -1.990 0.047
ln(Network Distance to Nearest CGC Greenway Pedestrian Entrances) -0.154 -8.320 0.000
ln(Distance to CBD: City Hall) -0.004 -0.250 0.800 0.081 3.380 0.001
ln(Distance to Nearest Subway Stations) -0.025 -20.720 0.000 -0.046 -25.560 0.000
ln(Distance to Arterial Roads) -0.049 -91.310 0.000 -0.044 -53.010 0.000
ln(Distance to Han River) 0.007 0.900 0.366 -0.379 -27.000 0.000

Land Use and Regulation
Row Housing (0/1) 0.084 19.410 0.000 0.098 17.230 0.000
Multi Family Housing (0/1) 0.041 25.850 0.000 0.051 24.520 0.000
Condominium (0/1) 0.382 80.200 0.000 0.251 58.380 0.000
Residential Raw Lands (0/1) -0.029 -11.010 0.000 -0.082 -22.910 0.000
ln(Building Coverage Ratio) 0.167 41.250 0.000
ln(Floor Area Ratio) 0.105 53.970 0.000

Neighborhood Economic and Demographic Attributes
ln(Population Density) 0.162 16.110 0.000 0.095 8.040 0.000
ln(Employment Density) 0.343 16.830 0.000 -1.159 -12.840 0.000
ln(Proportion of College Degree) -0.010 -0.020 0.980 1.890 2.680 0.007
ln(Proportion of 40 to 60 years old) -0.090 -12.980 0.000 0.596 11.210 0.000
ln(Proportion of more than 60 years old) 0.176 19.510 0.000 0.598 19.930 0.000

Other Neighborhood Attributes
ln(Park Density Ratio) 0.037 15.790 0.000 0.261 17.310 0.000
ln(Developed Land Ratio) 4.547 13.930 0.000 -9.928 -22.610 0.000
ln(Road Area Ratio) 5.139 43.920 0.000 12.477 16.820 0.000
ln(Retail Area Ratio) 0.085 38.670 0.000 -0.062 -33.320 0.000
ln(Proportion of Residential Permit per Total Permit) 0.027 9.000 0.000 -0.083 -29.590 0.000
ln(Proportion of Commercial Permit per Total Permit) 0.034 19.310 0.000 0.056 25.470 0.000
ln(CPI-adjusted Local Tax per Households) -0.293 -54.240 0.000 -0.434 -10.680 0.000

Constant 30.627 31.800 0.000 58.651 21.030 0.000
Random Effects

ICC 0.992 0.995
Summary Statistics

Number of Parcel Observations (Level 1) 85,124          41,302         
Number of Neighborhood Groups (Level 2) 65                 65               

2001~2004 2005~2007
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 6.3 Location Choice Models of C reative Industries  
 

This section examines how BRT enhancements affected the location choice of creative 

industries using multilevel binary logit models. Using data from Annual Firm Survey, the 

logit models applied to the location choice of Super-Creatives, Creative Professionals, 

and Services in 2001 (pre-BRT) and 2006 (post-BRT).   

 

 1. Study A rea and Cases  

 

To explore how the BRT enhancements affected the location of Super-Creatives, Creative 

Professionals, and Services, this study compiled data on the firm locations of classified 

industries in the Annual Firm Survey and the related neighborhood attributes surrounding 

the firms’ locations. As in the land-use change and land value models, the sample 

framework in these models used the locations of firms whose nearest bus stop became a 

median-lane stop once the BRT improvements were introduced in 2004. Figures 6.10, 

6.11, 6.12, and 6.13 present the spatial distribution of Super-Creatives, Creative 

Professionals, Services, and Working Sectors (as a reference group) along BRT corridors 

in 2006.  
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F igure 6.10. Location of Super-C reatives (2006) 

Super C reatives

N = 2,107

 
Source: Adapted from Seoul Metropolitan Government  

F igure 6.11. Location of C reative Professionals (2006) 

Creative Professionals

N = 1,782

 
Source: Adapted from Seoul Metropolitan Government  
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F igure 6.12. Location of Services (2006) 

Services

N = 9,388

 
Source: Adapted from Seoul Metropolitan Government  

F igure 6.13. Location of Working Sectors (2006) 

Working Sectors

N = 6,370

 
Source: Adapted from Seoul Metropolitan Government  
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  2. Descriptive Statistics  

 

Tables 6.11, 6.12, and 6.13 show descriptive statistics for Super-Creatives, Creative 

Professionals, and Services models before and after the BRT project. The summary 

provides the list of predictor variables used in the modeling. For models of Super-

Creatives in 2001 and 2006, a total of 8,413 (Super-Creative: 2,083; Working Sector: 

6,330) and 8,477 (Super-Creative: 2,107; Working Sector: 6,370) firms were available. 

The surveyed cases were located close to arterial roads, followed by those with proximity 

to bus stops and subway stations. The surrounding areas of the sector had higher land 

values, with building coverage ratios ranging from 0.2 to 0.6, and floor-area ratios from 

0.5 to 10. Further, the study area had a greater population than employment density. 

Between 5 to 35 percent of the population held college degrees. Residents 20 to 40 years 

of age outnumbered other age categories (40 to 60 and older than 60 years of age). For 

other neighborhood attributes, road area ratio, construction permits, local tax per 

household, and job accessibility also were variable candidates in Super-Creatives models. 

To control local variation of public finance, the location choice models include the 

amount of local tax per household, which indicates the financial capability of local 

governments to provide public goods favorable for firm locations. 

 For the Creative Professionals’ models, a total of 7,939 (Creative Professionals: 

1,609; Working Sector: 6,330) and 8,152 (Creative Professionals: 1,782; Working Sector: 

6,370) firms were available in both periods. The other predictor variables pertaining to 

the Creative Professionals’ location were similar to those of Super-Creatives.  
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For modeling Services, a total of 16,245 (Services: 9,915; Working Sector: 6,330) 

and 15,758 (Services: 9,388; Working Sector: 6,370) firms were available in 2001 

(before BRT) and 2006 (after BRT), respectively. The other predictor variables 

pertaining to the Services’ location were also similar to those of Super-Creatives and 

Creative Professionals.  
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Table 6.11. Descr iptive Statistics for Super-C reatives Models 

Variables N Mean Min Max N Mean Min Max
Industry Type (0/1) 8,413    0.248 0 1 8,477    0.249 0 1

Network Distance to Bus Stops
Network Distance to Bus Stops (m) 8,413    290.047       26.236       2,361.545     8,477    324.456       26.236       2,124.815     
dummy (1, if Network Distance ≤ 100m, otherwise 0) 8,413    0.111 0 1 8,477    0.101 0 1
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) 8,413    0.252 0 1 8,477    0.246 0 1
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 8,413    0.303 0 1 8,477    0.229 0 1
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) 8,413    0.163 0 1 8,477    0.194 0 1
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) 8,413    0.065 0 1 8,477    0.087 0 1

Other Location Factors
Network Distance to Nearest CGC Freeway Ramps (m) 8,413    6,949.489    271.939     14,781.020   
Network Distance to Nearest CGC Greenway Pedestrian Entrances (m) 8,477    6,596.044    373.753     14,007.040   
Distance to CBD: City Hall (Straight Line Distance, m) 8,413    7,906.076    633.323     15,230.040   8,477    8,197.871    601.273     15,190.400   
Distance to Nearest Subway Stations (Straight Line Distance, m) 8,413    423.427       24.362       1,451.359     8,477    448.985       17.629       1,451.359     
Distance to Arterial Roads (Straight Line Distance, m) 8,413    21.669         0.046         168.429        8,477    22.589         0.012         259.432        

Land Value 
CPI-adjusted Land Value (Korean Won per Square Meter) 8,413    1,779,311    19,828       23,000,000   8,477    2,583,529    31,307       28,700,000   

Neighborhood Economic and Demographic Attributes
Population Density (Persons per Gross Square km) 8,413    26,097.150   760.714     40,346.670   8,477    27,308.530   2,103.214  46,258.500   
Employment Density (Employee per Gross Square km) 8,413    4,775.818    2,272.920  34,571.180   8,477    4,687.308    2,436.440  35,385.140   
Proportion of College Degree 8,413    0.110 0.037 0.271 8,477    0.170 0.085 0.339
Proportion of 20 to 40 years old 8,413    0.494 0.337 0.593 8,477    0.450 0.325 0.607
Proportion of 40 to 60 years old 8,413    0.359 0.259 0.405 8,477    0.368 0.243 0.425
Proportion of more than 60 years old 8,413    0.146 0.116 0.258 8,477    0.179 0.146 0.276

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 8,413    0.005 0.001 0.031 8,477    0.008 0.003 0.033
Developed Land Ratio (Developed Land per Ward Area) 8,413    0.398 0.304 0.627 8,477    0.396 0.306 0.638
Road Area Ratio (Road Area per Ward Area) 8,413    0.107 0.081 0.206 8,477    0.109 0.083 0.210
Retail Area Ratio (Retail Area per Ward Area) 8,413    0.014 0.002 0.244 8,477    0.020 0.005 0.341
Proportion of Residential Permit per Total Permit 8,413    0.719 0.052 0.872 8,477    0.168 0.041 0.386
Proportion of Commercial Permit per Total Permit 8,413    0.193 0.088 0.767 8,477    0.632 0.353 0.927
CPI-adjusted Local Tax per Households (Korean Won) 8,413    1,459,932    814,963     9,590,590     8,477    1,706,826    964,945     14,200,000   

2001 2006
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Table 6.12. Descr iptive Statistics for C reative Professionals Models 

Variables N Mean Min Max N Mean Min Max
Industry Type (0/1) 7,939    0.203 0 1 8,152    0.219 0 1

Network Distance to Bus Stops
Network Distance to Bus Stops (m) 7,939    289.784       29.886       2,361.545     8,152    330.710       22.097       2,124.815     
dummy (1, if Network Distance ≤ 100m, otherwise 0) 7,939    0.112 0 1 8,152    0.098 0 1
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) 7,939    0.250 0 1 8,152    0.242 0 1
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 7,939    0.308 0 1 8,152    0.227 0 1
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) 7,939    0.161 0 1 8,152    0.196 0 1
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) 7,939    0.064 0 1 8,152    0.087 0 1

Other Location Factors
Network Distance to Ramps (m) 7,939    7,044.289    271.939     14,781.020   
Network Distance to Pedestrian Entrances (m) 8,152    6,656.132    373.753     14,059.000   
Distance to CBD: City Hall (Straight Line Distance, m) 7,939    7,984.426    633.323     15,230.040   8,152    8,245.909    601.273     15,190.400   
Distance to Nearest Subway Stations (Straight Line Distance, m) 7,939    425.627       24.362       1,443.297     8,152    446.103       17.629       1,443.297     
Distance to Arterial Roads (Straight Line Distance, m) 7,939    21.874         0.046         168.429        8,152    22.702         0.012         259.432        

Land Value 
CPI-adjusted Land Value (Korean Won per Square Meter) 7,939    1,784,899    19,828       23,000,000   8,152    2,567,119    34,078       28,700,000   

Neighborhood Economic and Demographic Attributes
Population Density (Persons per Gross Square km) 7,939    26,155.370   760.714     40,346.670   8,152    27,487.760   2,103.214  46,258.500   
Employment Density (Employee per Gross Square km) 7,939    4,703.327    2,272.920  34,571.180   8,152    4,657.190    2,436.440  35,385.140   
Proportion of College Degree 7,939    0.109           0.037         0.271           8,152    0.169           0.085         0.339           
Proportion of 20 to 40 years old 7,939    0.493 0.337 0.593 8,152    0.450 0.325 0.607
Proportion of 40 to 60 years old 7,939    0.360 0.259 0.405 8,152    0.368 0.243 0.425
Proportion of more than 60 years old 7,939    0.146 0.116 0.258 8,152    0.179 0.146 0.276

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 7,939    0.005 0.001 0.031 8,152    0.008 0.003 0.033
Developed Land Ratio (Developed Land per Ward Area) 7,939    0.396 0.304 0.627 8,152    0.394 0.306 0.638
Road Area Ratio (Road Area per Ward Area) 7,939    0.107 0.081 0.206 8,152    0.109 0.083 0.210
Retail Area Ratio (Retail Area per Ward Area) 7,939    0.014 0.002 0.244 8,152    0.020 0.005 0.341
Proportion of Residential Permit per Total Permit 7,939    0.723 0.052 0.872 8,152    0.168 0.041 0.386
Proportion of Commercial Permit per Total Permit 7,939    0.192 0.088 0.767 8,152    0.632 0.353 0.927
CPI-adjusted Local Tax per Households (Korean Won) 7,939    1,716,737    976,361     11,500,000   8,152    1,684,736    964,945     14,200,000   

2001 2006
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Table 6.13. Descr iptive Statistics for Services Models  

Variables N Mean Min Max N Mean Min Max
Industry Type (0/1) 16,245   0.610 0 1 15,758   0.596 0 1

Network Distance to Bus Stops
Network Distance to Bus Stops (m) 16,245   268.749       26.236       2,361.545     15,758   291.936       22.097       2,124.815     
dummy (1, if Network Distance ≤ 100m, otherwise 0) 16,245   0.130 0 1 15,758   0.124 0 1
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) 16,245   0.298 0 1 15,758   0.277 0 1
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 16,245   0.275 0 1 15,758   0.247 0 1
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) 16,245   0.144 0 1 15,758   0.168 0 1
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) 16,245   0.061 0 1 15,758   0.066 0 1

Other Location Factors
Network Distance to Ramps (m) 16,245   6,722.878    271.939     14,781.020   
Network Distance to Pedestrian Entrances (m) 15,758   6,226.208    373.753     14,054.540   
Distance to CBD: City Hall (Straight Line Distance, m) 16,245   7,723.444    633.323     15,230.040   15,758   7,871.712    601.273     15,190.400   
Distance to Nearest Subway Stations (Straight Line Distance, m) 16,245   406.582       24.362       1,443.297     15,758   415.271       17.629       1,443.297     
Distance to Arterial Roads (Straight Line Distance, m) 16,245   20.365         0.012         168.429        15,758   20.686         0.009         259.432        

Land Value 
CPI-adjusted Land Value (Korean Won per Square Meter) 16,245   1,948,694    19,828       23,000,000   15,758   2,905,875    34,078       28,700,000   

Neighborhood Economic and Demographic Attributes
Population Density (Persons per Gross Square km) 16,245   25,873.300   760.714     40,346.670   15,758   26,809.510   2,103.214  46,258.500   
Employment Density (Employee per Gross Square km) 16,245   4,735.757    2,272.920  34,571.180   15,758   4,732.456    2,436.440  35,385.140   
Proportion of College Degree 16,245   0.110 0.037 0.271 15,758   0.171 0.085 0.339
Proportion of 20 to 40 years old 16,245   0.494 0.337 0.593 15,758   0.452 0.325 0.607
Proportion of 40 to 60 years old 16,245   0.358 0.259 0.405 15,758   0.366 0.243 0.425
Proportion of more than 60 years old 16,245   0.146 0.116 0.258 15,758   0.179 0.146 0.276

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 16,245   0.005 0.001 0.031 15,758   0.008 0.003 0.033
Developed Land Ratio (Developed Land per Ward Area) 16,245   0.404 0.304 0.627 15,758   0.401 0.306 0.638
Road Area Ratio (Road Area per Ward Area) 16,245   0.108 0.081 0.206 15,758   0.110 0.083 0.210
Retail Area Ratio (Retail Area per Ward Area) 16,245   0.013 0.002 0.244 15,758   0.020 0.005 0.341
Proportion of Residential Permit per Total Permit 16,245   0.719 0.052 0.872 15,758   0.176 0.041 0.386
Proportion of Commercial Permit per Total Permit 16,245   0.187 0.088 0.767 15,758   0.625 0.353 0.927
CPI-adjusted Local Tax per Households (Korean Won) 16,245   1,704,262    976,361     11,500,000   15,758   1,717,849    964,945     14,200,000   

2001 2006
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          3. Multilevel Logit Models 

 

Tables 6.14 to 6.16 reveal the multilevel model results for Super-Creatives, Creative 

Professionals, and Services in 2001 and 2006, respectively. Slightly better model fits 

were obtained when expressing ratio-scale explanatory variables in natural logarithm 

form, therefore these model results are presented. Although interclass correlations (ICC) 

for models of Super-Creatives and Creative Services in 2001 came to less than 0.05, 

multilevel logit models were used so as to present a consistent framework. The sample 

frame focusing only on firms near BRT bus stops might have produced the lower value of 

ICC. This study notes that all the models for the location choice of creative industries are 

satisfied with a p-value of less than 0.001 in the likelihood-ratio test, signifying the 

necessity for multilevel logit modeling (Rabe-Hesketh and Skrondal, 2008).  

 

1) Super-Creatives Models, 2001 and 2006  

 

 (1) Effects of Network Distance to Bus Stops  

 

Figure 6.14 plotted the coefficients for the relative network proximity of Super-Creatives 

to network proximity before and after median bus lane stops were introduced. Notably, 

Super-Creatives firms within 500 meters of BRT bus stops were more likely to emerge 

relative to firms beyond 500 meters; when the non-BRT bus stops were in place, the 

location probability of the firms was weaker in irregular manners than the probability 

after BRT improvements. Clearly, the enhanced BRT service attracted and retained more 
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Super-Creatives in 2006. Super-Creatives tend to choose sites near the enhanced bus 

transit services so they can enjoy the accessibility to other industries and customers.  

F igure 6.14. Coefficients of Super-C reatives by Distance Intervals  
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     (2) Effects of Other Factors 

 

Other Location Factors  

 

Super-Creatives in 2001 were more likely to be close to the freeway ramps and subway 

stations. Only the location of pedestrian entrances on the urban greenway, however, 

significantly influenced the location choices of Super-Creatives in 2006. Possibly, the 

combination of BRT bus stops and access to pedestrian entrances might have determined 

the geography of Super-Creatives after the BRT improvements.  
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Land Value, Neighborhood Economic, and Demographic Attributes  

 

Higher land value was positively associated with the location choices of Super-Creatives 

in both periods. Super-Creatives can afford to pay higher land rent because this sector 

represents higher productive industries. Areas with highly educated residents in 2006 

were more likely to contain Super-Creatives, and having more dwellers 40 to 60 years of 

age decreased the probability of the sector’s emergence in 2001. These patterns tell us the 

dynamic relationship among education level, age structure, and the location of Super-

Creatives in the area. In the models, other neighborhoods attributes were not statistically 

significant, but were retained so as to apply consistent sets of predictor variables across 

all models. The prevalence of BRT bus stops, transportation and location factors, and 

land value might do more to explain the location choices of the industry.  
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Table 6.14. Multilevel Logit Model for Predicting the Location of Super-C reatives 

 
Variables Coefficient t p Coefficient t p

Fixed Effects
Network Distance to Bus Stops

dummy (1, if Network Distance ≤ 100m, otherwise 0) 0.555 3.970 0.000 1.433 10.330 0.000
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) 0.648 5.020 0.000 0.971 7.780 0.000
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 0.154 1.170 0.242 0.813 6.660 0.000
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) 0.176 1.320 0.188 0.387 3.010 0.003
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) 0.537 3.710 0.000 0.356 2.540 0.011

Other Location Factors
ln(Network Distance to Nearest CGC Freeway Ramps) -1.047 -2.700 0.007
ln(Network Distance to Nearest CGC Greenway Pedestrian Entrances) -1.510 -4.720 0.000
ln(Distance to CBD: City Hall) 1.058 2.510 0.012 0.275 0.730 0.463
ln(Distance to Nearest Subway Stations) -0.149 -2.980 0.003 0.000 0.000 0.997
ln(Distance to Arterial Roads) -0.066 -1.910 0.056 0.036 0.970 0.333

Land Value 
ln(CPI-adjusted Land Value) 0.588 7.310 0.000 0.367 5.560 0.000

Neighborhood Economic and Demographic Attributes
ln(Population Density) 0.050 0.300 0.768 0.035 0.210 0.834
ln(Employment Density) 2.415 1.600 0.109 1.921 0.700 0.483
ln(Proportion of College Degree) 0.305 1.250 0.211 0.686 1.960 0.050
ln(Proportion of 40 to 60 years old) -6.151 -3.820 0.000 -1.361 -1.050 0.296
ln(Proportion of more than 60 years old) 1.328 1.240 0.213 -1.122 -1.770 0.076

Other Neighborhood Attributes
ln(Park Density Ratio) 0.220 1.660 0.098 0.185 0.830 0.404
ln(Developed Land Ratio) -0.772 -0.630 0.528 -1.814 -1.140 0.253
ln(Road Area Ratio) -9.187 -1.720 0.085 -1.034 -0.540 0.589
ln(Retail Area Ratio) 1.110 1.510 0.130 -0.557 -0.870 0.386
ln(Proportion of Residential Permit per Total Permit) -1.027 -1.250 0.212 -0.499 -0.630 0.530
ln(Proportion of Commercial Permit per Total Permit) 2.595 1.430 0.153 -0.849 -0.380 0.704
ln(CPI-adjusted Local Tax per Households) -5.397 -1.760 0.079 -1.953 -1.300 0.193

Constant 33.828 1.100 0.269 5.525 0.440 0.657
Random Effects

Standard Deviation of the Random Intercept 0.389 0.417
ICC 0.044 0.050

Summary Statistics
Number of Parcel Observations (Level 1) 8,413          8,477          
Number of Neighborhood Groups (Level 2) 52              54              

2001 2006
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      2) Creative Professionals Models, 2001 and 2006  

 

      (1) Effects of Network Distance to Bus Stops  

 

As in the Super-Creatives model, the relative network proximity to bus stops lured 

Creative Professionals. As plotted in Figure 6.15, firms of Creative Professionals located 

within 400 meters of the median-lane bus stops were more likely to emerge relative to 

firms more than 500 meters away. When bus stops were in place before the BRT 

improvements, the firms were more likely to be within 500 meters, but the probability 

was lower than after the BRT enhancements, except in bands of 100 to 200 and 400 to 

500 meters. As demonstrated by relationship between the sector’s location and bus stops, 

BRT service has attracted the sector along BRT corridors since 2004.  

 

F igure 6.15. Coefficients of C reative Professionals by Distance Intervals 
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 (2) Effects of Other Factors  

 

Other Location Factors  

 

Creative Professionals have a higher likelihood to gravitate toward two location 

components—the nearest subway stations and the pedestrian entrances on the CGC urban 

greenway. The transportation and amenity benefits from a world-class subway system 

and the emerging urban water corridor mainly determined the location of the Creative 

Professionals’ sector.  

 

Neighborhood Economic and Demographic Attributes  

 

Recalling the Super Creatives’ response to land value and regulation, Creative 

Professionals are strongly attracted to areas with highly valued land. A reasonable 

interpretation is that Creative Professionals capable of producing added value occupied 

the higher-value land. Higher population density in 2006 was associated with a lower 

probability of the sectors’ location in the areas, while higher employment density in 2001 

spurred a greater likelihood of Creative Professionals’ appearance. A higher percentage 

of residents 40 to 60 years of age in 2001, and older than 60 years in 2006, lowered the 

probability of the sector’s being in the surrounding area. The complicated relationship 

between neighborhood attributes and the location of Creative Professionals could reflect 

the dynamic change of the urban structure and transportation network during the period.  
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Other Neighborhood Attributes 

 

Among other neighborhood variables, road area, retail area, commercial construction 

permits, and local tax were significant in determining the location choices of Creative 

Professionals before the BRT improvements. Areas with more retail sites and more 

commercial construction tended to attract the sector, while more road capacity and a 

higher local tax burden were disincentives to relocation. The outputs could indicate that 

some neighborhood attributes lost their appeal for Creative Professionals along the BRT 

corridors after the public transit reforms.  
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Table 6.15. Multilevel Logit Model for Predicting the Location of C reative Professionals 

Variables Coefficient t p Coefficient t p
Fixed Effects
Network Distance to Bus Stops

dummy (1, if Network Distance ≤ 100m, otherwise 0) 0.771 5.070 0.000 1.166 8.120 0.000
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) 0.818 5.780 0.000 0.710 5.540 0.000
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 0.287 2.000 0.046 0.571 4.540 0.000
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) 0.179 1.200 0.231 0.204 1.530 0.126
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) 0.619 3.800 0.000 -0.033 -0.220 0.829

Other Location Factors
ln(Network Distance to Nearest CGC Freeway Ramps) 0.467 1.420 0.156
ln(Network Distance to Nearest CGC Greenway Pedestrian Entrances) -1.199 -3.300 0.001
ln(Distance to CBD: City Hall) 0.212 0.650 0.518 -0.752 -1.740 0.081
ln(Distance to Nearest Subway Stations) -0.172 -3.260 0.001 -0.182 -3.950 0.000
ln(Distance to Arterial Roads) -0.040 -1.100 0.273 -0.016 -0.420 0.675

Land Value 
ln(CPI-adjusted Land Value) 0.656 7.810 0.000 0.298 4.280 0.000

Neighborhood Economic and Demographic Attributes
ln(Population Density) 0.081 0.630 0.527 -0.342 -1.990 0.047
ln(Employment Density) 3.888 3.400 0.001 -2.166 -0.710 0.478
ln(Proportion of College Degree) 0.231 1.270 0.204 0.812 1.920 0.055
ln(Proportion of 40 to 60 years old) -4.553 -3.560 0.000 0.141 0.090 0.928
ln(Proportion of more than 60 years old) 1.347 1.600 0.110 -1.771 -2.340 0.019

Other Neighborhood Attributes
ln(Park Density Ratio) 0.026 0.250 0.806 -0.170 -0.730 0.462
ln(Developed Land Ratio) 0.080 0.090 0.931 -0.637 -0.360 0.715
ln(Road Area Ratio) -14.176 -3.240 0.001 1.220 0.560 0.576
ln(Retail Area Ratio) 2.285 3.710 0.000 0.227 0.300 0.761
ln(Proportion of Residential Permit per Total Permit) -1.255 -1.880 0.061 0.526 0.600 0.552
ln(Proportion of Commercial Permit per Total Permit) 4.020 2.710 0.007 2.561 1.060 0.289
ln(CPI-adjusted Local Tax per Households) -7.967 -3.200 0.001 -0.646 -0.380 0.701

Constant 49.393 1.980 0.048 45.507 3.170 0.002
Random Effects

Standard Deviation of the Random Intercept 0.220 0.494
ICC 0.015 0.069

Summary Statistics
Number of Parcel Observations (Level 1) 7,939          8,152          
Number of Neighborhood Groups (Level 2) 52              54              

2001 2006
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       3) Services Models, 2001 and 2006  

 

      (1) Effects of Network Distance to Bus Stops  

 

As in the previous models, the relative networks proximity to bus stops in 2006 increased 

the likelihood of Services’ location. Figure 6.16 shows that the effects appeared within 

400 meters of the stops. Closer proximity to bus stops in 2001 reflected a higher 

probability of the sector’s emergence only in bands of 0 to 200 meters and 300 to 500 

meters in terms of statistical significance, at a 5 percent probability level. The BRT 

improvements led to a higher concentration of Services closer to the bus stops. Typically, 

the low-skilled Services sector is more sensitive to public transit and transportation 

networks to inner cities, because the sector needs mobility to access customers, rather 

than to enjoy social interaction with other firms around urban amenities.  

 

F igure 6.16. Coefficients of Services by Distance Intervals 
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      (2) Effects of Other Factors 

 

Other Location Factors  

 

Greater network distance to ramps or pedestrian entrances lowered the probable 

emergence of Services in both periods. Services were more likely to be near Seoul’s City 

Hall in 2006. This pattern shows that CBD-centered Services’ locations did not change 

radically after the BRT reforms in 2004. Further, the sector preferred to locate near 

subway stations and arterial roads in 2001 and 2006. By nature, the Services sector 

tended to maximize access to the core of Seoul and transportation networks to approach 

its customers.  

 

Neighborhood Economic and Demographic Attributes  

 

Higher land value tended to increase the probability of Services’ advent in 2001 and 2006. 

Further, higher employment density, and having fewer residents older than 60 years of 

age in the neighborhood tended to increase the probability of Services’ location in 2006. 

This output could suggest that firms within this sector are more likely to locate near other 

firms, but access to household customers through transportation networks. This result 

could show that the dynamic change in urban structure and transportation networks 

occurring since 2002, rather than changes in demographic and age factors, primarily 

accounted for the variation of Services’ location.  
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Other Neighborhood Attributes 

 

Among other neighborhood factors in 2001, only higher park density tended to increase 

the likelihood of Services’ location. After the BRT improvements, having more 

developed land, larger retail areas, more residential permits and construction, and a 

higher local tax burden were linked with the decreased emergence of Services. More land 

was occupied by commercial and retail development, resulting in fewer Services in the 

area. In Seoul, Services mainly consist of ordinary restaurants and simple services for 

home goods. Thus, the sector has an inferior position in competing for land-use relative 

to more productive industries and higher-value residential units.  
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Table 6.16. Multilevel Logit Model for Predicting the Location of Services 

Variables Coefficient t p Coefficient t p
Fixed Effects
Network Distance to Bus Stops

dummy (1, if Network Distance ≤ 100m, otherwise 0) 0.622 7.030 0.000 1.106 12.260 0.000
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) 0.722 8.860 0.000 0.816 10.490 0.000
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 0.130 1.600 0.109 0.658 8.560 0.000
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) 0.180 2.170 0.030 0.230 2.920 0.004
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) 0.353 3.750 0.000 -0.084 -0.930 0.354

Other Location Factors
ln(Network Distance to Nearest CGC Freeway Ramps) -1.370 -3.930 0.000
ln(Network Distance to Nearest CGC Greenway Pedestrian Entrances) -2.240 -7.900 0.000
ln(Distance to CBD: City Hall) -0.860 -1.760 0.079 -1.307 -3.060 0.002
ln(Distance to Nearest Subway Stations) -0.195 -5.790 0.000 -0.075 -2.440 0.015
ln(Distance to Arterial Roads) -0.116 -4.900 0.000 -0.187 -7.980 0.000

Land Value 
ln(CPI-adjusted Land Value) 0.489 8.260 0.000 0.473 10.020 0.000

Neighborhood Economic and Demographic Attributes
ln(Population Density) -0.035 -0.140 0.892 -0.038 -0.190 0.853
ln(Employment Density) 2.746 1.190 0.232 9.501 2.780 0.005
ln(Proportion of College Degree) -0.604 -1.630 0.102 0.130 0.260 0.792
ln(Proportion of 40 to 60 years old) -1.573 -0.700 0.482 1.194 0.680 0.495
ln(Proportion of more than 60 years old) -2.260 -1.380 0.168 -2.573 -2.950 0.003

Other Neighborhood Attributes
ln(Park Density Ratio) 0.634 3.430 0.001 0.226 0.840 0.402
ln(Developed Land Ratio) 2.146 1.130 0.257 -3.957 -1.980 0.048
ln(Road Area Ratio) -13.970 -1.880 0.060 -3.430 -1.300 0.192
ln(Retail Area Ratio) 0.789 0.840 0.399 -2.953 -3.530 0.000
ln(Proportion of Residential Permit per Total Permit) -1.623 -1.410 0.160 -2.554 -2.540 0.011
ln(Proportion of Commercial Permit per Total Permit) 4.171 1.650 0.100 -4.880 -1.720 0.085
ln(CPI-adjusted Local Tax per Households) -8.261 -1.930 0.054 -6.964 -3.870 0.000

Constant 86.537 2.050 0.040 10.695 0.640 0.522
Random Effects

Standard Deviation of the Random Intercept 0.735 0.694
ICC 0.141 0.128

Summary Statistics
Number of Parcel Observations (Level 1) 16,245        15,758        
Number of Neighborhood Groups (Level 2) 52              55              

2001 2006
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6.4 Employment Density Models  

 

This section explores how BRT enhancements affect employment density per 100 square 

meters (10-by-10 meters). For modeling purposes, multilevel logit models were applied 

to the firm- and neighborhood-level data related to employment density in 2001-2004 

(Pre-BRT period) and 2005-2006 (Post-BRT period). Before summarizing model outputs 

and interpretation, I present the study areas/cases and descriptive statistics for each model.  

 

 1. Study A rea and Cases  

 

To measure the marginal effects of the BRT initiatives on employment density, 

information was gathered on the number of jobs and of both site and neighborhood 

attributes, based on individual firms located near bus stops devoted to public transit 

reforms. To determine employment density per 100-square meters, GIS functions were 

applied to make 10-by-10-meter grids and to calculate employment density in the grid 

cells. Predictors related to the density were matched based on the cells. Figures 6.17 and 

6.18 show the spatial distribution of employment density grids in 2003 (pre-BRT) and 

2006 (post-BRT) for this study.  
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F igure 6.17. Location of Employment G rids (2003) 

N = 5,919

 
Source: Adapted from Seoul Metropolitan Government  

F igure 6.18. Location of Employment G rids (2006) 

N = 6,096

 
Source: Adapted from Seoul Metropolitan Government  
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2. Descriptive Statistics  

 

Table 6.17 presents descriptive statistics for employment density in 2001-2004 (pre- BRT 

period) and 2005-2006 (post-BRT period). A total of 15,994 and 11,571 cases were 

available along the BRT corridors in the two periods, respectively. This study composed 

its model using employment density as well as information on land value and regulation, 

neighborhood economic and demographic attributes, and other neighborhood attributes. 

From each grid cell indicating employment density, the network distance and straight-line 

distance to transportation nodes and arterial roads were measured with GIS techniques.  

 For location and neighborhood variables, the cases were located closer to arterial 

roads, bus stops and subway stations, in order of proximity. Further, the cells of observed 

density were located in the expensive land market, which combined with regulation-

permitted building coverage ratios ranging from 0.2 to 0.6 and floor-area ratios ranging 

from 0.5 to 10. The percentage of highly educated residents ranged from 6 to 27 in these 

areas, and residents tended to be in the mid-life-cycle stages (20 to 40 years of age).  

Park density maintained a similar ratio to total ward areas in both periods, but the 

percentage of retail area and number of commercial construction permits slightly 

increased after the BRT period (2005-2006) compared with the period before the BRT 

improvements (2001-2004), reflecting the development of commercial-retail zones near 

BRT-devoted bus stops. To control for local variations in public finance, the employment 

density models include the amount of local tax per household, which measures the 

financial capability of local governments to provide public goods that favor to 

employment location. The CPI-adjusted local tax burden per household of surrounding 
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areas has risen owing to the increase of property values and the higher tax rate for real 

estate.  
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Table 6.17. Descr iptive Statistics for Employment Density Models 

Variables N Mean Min Max N Mean Min Max
Employment Density per 100 Square Meter 15,994   19.974         1            4,866.000     11,571   13.277         1               5,498.000     

Network Distance to Bus Stops
Network Distance to Bus Stops (m) 15,994   305.255       22.097    2,361.545     11,571   305.910       22.097       2,129.276     
dummy (1, if Network Distance ≤ 100m, otherwise 0) 15,994   0.698 0 1 11,571   0.092 0 1
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) 15,994   0.083 0 1 11,571   0.250 0 1
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 15,994   0.092 0 1 11,571   0.273 0 1
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) 15,994   0.056 0 1 11,571   0.168 0 1
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) 15,994   0.031 0 1 11,571   0.086 0 1

Other Location Factors
Network Distance to Nearest CGC Freeway Ramps (m) 15,994   6,679.992    271.939   14,821.210   
Network Distance to Nearest CGC Greenway Pedestrian Entrances (m) 11,571   6,559.396    373.753     14,059.000   
Distance to CBD: City Hall (Straight Line Distance, m) 15,994   7,493.795    601.273   15,230.040   11,571   7,912.608    601.273     15,190.400   
Distance to Nearest Subway Stations (Straight Line Distance, m) 15,994   435.675       20.022    1,451.359     11,571   442.683       17.629       1,451.359     
Distance to Arterial Roads (Straight Line Distance, m) 15,994   18.573         0.009      259.432        11,571   17.736         0.009         259.432        

Land Value and Regulation
CPI-adjusted Land Value (Korean Won per Square Meter) 15,994   1,760,012    15,483    24,700,000   11,571   2,227,846    31,073       28,700,000   
Building Coverage Ratio 15,994   0.571 0.2 0.6 11,571   0.574 0.2 0.6
Floor Area Ratio 15,994   3.239 0.5 10 11,571   3.196 0.5 10

Neighborhood Economic and Demographic Attributes
Population Density (Persons per Gross Square km) 15,994   25,956.290   724.762   40,346.670   11,571   26,857.860   1,951.310  46,258.500   
Proportion of College Degree 15,994   0.118 0.037 0.271 11,571   0.172 0.085 0.339
Proportion of 20 to 40 years old 15,994   0.479 0.319 0.611 11,571   0.453 0.325 0.610
Proportion of 40 to 60 years old 15,994   0.358 0.245 0.409 11,571   0.367 0.243 0.425
Proportion of more than 60 years old 15,994   0.161 0.116 0.273 11,571   0.177 0.139 0.276

Other Neighborhood Attributes
Park Density Ratio (Park Area per Ward Area) 15,994   0.005 0.001 0.033 11,571   0.007 0.002 0.033
Developed Land Ratio (Developed Land per Ward Area) 15,994   0.394 0.304 0.627 11,571   0.375 0.306 0.638
Road Area Ratio (Road Area per Ward Area) 15,994   0.104 0.081 0.210 11,571   0.100 0.083 0.210
Retail Area Ratio (Retail Area per Ward Area) 15,994   0.012 0.002 0.298 11,571   0.013 0.002 0.341
Proportion of Residential Permit per Total Permit 15,994   0.437 0.020 0.872 11,571   0.192 0.041 0.418
Proportion of Commercial Permit per Total Permit 15,994   0.386 0.083 0.951 11,571   0.512 0.050 0.927
CPI-adjusted Local Tax per Households (Korean Won) 15,994   1,651,196    814,963   12,700,000   11,571   1,574,940    940,085     13,800,000   

2001~2004 2005~2006
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 3. Multilevel L inear Models: Employment Density, 2001-2004 and 2005-2006  

 

The employment density models included all variables shown in Table 6.17 for 

identifying the effects of each predictor on the density. Table 6.18 presents the statistical 

outputs from the MLM. In the table, intraclass correlations (ICC) above 0.05 justified the 

use of multilevel level modeling. Specifically, 53.7 and 23.1 percent of the variation of 

employment density is explained by between-group variation among 54 and 55 districts 

over the two periods, respectively.  

 

         (1) Effects of Network Distance to Bus Stops  

 

The coefficients of the dummy variables for different network distance intervals, 100-

meter bands up to 500 meters before and after the BRT bus stops, help answer the core 

research question—what are the relative effects of network proximity to bus stops in 

2001-2004 and in 2005-2006? Figure 6.19 plots the marginal network distance effects of 

bus stops: median-lane bus stops clearly encouraged higher employment density up to a 

500-meter buffer distance, while non-BRT bus stops increased the density in an irregular 

manner (relative to employment grids more than 500 meters from bus stops). Specifically, 

lying within 100 meters of BRT bus stops increased the labor density by 54.2 percent per 

100 square meters, relative to employment grids lying more than 500 meters away. The 

marginal effects, however, eroded with distance to the bus stops, but are still generated 

500 meters away. The marginal influence of non-BRT bus stops significantly appeared 

only within 100 to 300 meters of non-BRT bus stops, and occurred in a range 13.8 to 24.9 
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percent higher than for comparable employment density lying more than 500 meters 

away. The enhanced service of bus transit after the BRT reforms notably spurred the 

concentration of employment near the stops. Such trends confirm that economic actors 

pursue access to higher levels of public transit to save transportation costs and to access 

other industries and consumers.  

F igure 6.19. Marginal Effects of Bus Stops on Employment Density by Distance Intervals  
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      (2) Effects of Other Factors  

 

Other Location Factors  

 

In general, employment density fell with distance to the nearest subway stations, to the 

CGC freeway ramps, and to the CGC urban greenway pedestrian entrances. The density 

increased with the distance to Seoul’s City Hall in 2001-2004, but not significantly in 

2005-2006. Proximity to arterial roads tended to decrease employment density. This 
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unreasonable relationship arose because the dependent variable is the employment 

density per 100 square meters, not the number of jobs at individual firms.  

 

Land Value and Regulation  

 

In both periods, higher land value was associated with the rise of employment density, 

because firms tend to use their land more intensively when it is valued more highly. 

While a higher permissible floor-area ratio is associated with employment density, a 

greater building coverage ratio was linked with lower employment density.    

 

Neighborhood Economic and Demographic Attributes  

 

A higher population density accounted for lower employment density only in 2001-2004, 

and not significantly in 2005-2006, possibly because enhanced public transit better 

accounts for local variations in labor density. Having more residents older than 60 years 

of age decreased the surrounding employment density in both periods, because the age 

group tended to separate from the workplace. Having more dwellers 40 to 60 years of age 

was significant in decreasing employment density only before the BRT project. The 

influence of specific-age residents on the location of firms might have been reduced or 

eliminated after the BRT reforms.  
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Other Neighborhood Attributes 

 

A higher density of park land and retail area, a greater number of commercial permits, 

and higher local taxes were associated with lower employment density, while a higher 

number of residential permits tended to increase employment density only before the 

BRT reforms. Typically, park areas governed by strict land-use regulation were not 

favorable places for employment. Areas with active commercial development for stores 

and capital-intensive firms tended to exclude labor-intensive industries. Further, areas 

with higher local taxes generally correlate with better residential living environments, and 

also tend to push out labor-intensive manufacturers. A higher number of permits for 

residential housing, however, could be associated with the co-location of labor-intensive 

services.  
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Table 6.18. Multilevel Regression Models for Predicting Employment Density 

Variables Coefficient t p Coefficient t p
Fixed Effects
Network Distance to Bus Stops

dummy (1, if Network Distance ≤ 100m, otherwise 0) 0.036 0.560 0.577 0.542 10.230 0.000
dummy (1, if 100 < Network Distance ≤ 200m, otherwise 0) 0.249 3.930 0.000 0.363 8.340 0.000
dummy (1, if 200 < Network Distance ≤ 300m, otherwise 0) 0.138 2.220 0.027 0.217 5.140 0.000
dummy (1, if 300 < Network Distance ≤ 400m, otherwise 0) -0.083 -1.230 0.217 0.038 0.850 0.393
dummy (1, if 400 < Network Distance ≤ 500m, otherwise 0) 0.024 0.310 0.754 0.141 2.900 0.004

Other Location Factors
ln(Network Distance to Nearest CGC Freeway Ramps) -1.393 -6.060 0.000
ln(Network Distance to Nearest CGC Greenway Pedestrian Entrances) -0.476 -2.270 0.023
ln(Distance to CBD: City Hall) 1.424 4.250 0.000 0.426 1.350 0.177
ln(Distance to Nearest Subway Stations) -0.117 -6.090 0.000 -0.100 -5.140 0.000
ln(Distance to Arterial Roads) 0.073 5.900 0.000 0.121 9.220 0.000

Land Value and Regulation
ln(CPI-adjusted Land Value) 0.465 14.690 0.000 0.345 11.370 0.000
ln(Building Coverage Ratio) -1.063 -13.090 0.000 -1.028 -11.760 0.000
ln(Floor Area Ratio) 0.375 13.420 0.000 0.332 11.080 0.000

Neighborhood Economic and Demographic Attributes
ln(Population Density) -1.363 -5.760 0.000 -0.251 -1.700 0.089
ln(Proportion of College Degree) 0.159 0.350 0.727 0.220 0.640 0.523
ln(Proportion of 40 to 60 years old) -1.864 -4.710 0.000 0.341 0.300 0.765
ln(Proportion of more than 60 years old) -0.469 -3.030 0.002 -1.949 -3.080 0.002

Other Neighborhood Attributes
ln(Park Density Ratio) -0.238 -4.580 0.000 0.127 1.330 0.183
ln(Developed Land Ratio) 1.521 1.100 0.271 1.174 1.460 0.143
ln(Road Area Ratio) -1.613 -1.160 0.244 -0.553 -0.760 0.449
ln(Retail Area Ratio) -0.181 -2.540 0.011 0.037 0.790 0.428
ln(Proportion of Residential Permit per Total Permit) 0.359 7.020 0.000 0.001 0.020 0.983
ln(Proportion of Commercial Permit per Total Permit) -0.310 -6.240 0.000 -0.097 -1.770 0.077
ln(CPI-adjusted Local Tax per Households) -0.358 -2.910 0.004 0.005 0.020 0.982

Constant 5.870 1.530 0.127 -3.591 -0.690 0.489
Random Effects

ICC 0.537 0.231
Summary Statistics

Number of Parcel Observations (Level 1) 15,994        11,571        
Number of Neighborhood Groups (Level 2) 54              55              

2001~2004 2005~2006
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Chapter 7. Conclusion and Further Research  
 

 7.1 Summary of K ey F indings  
 

This section summarizes the key findings developed through urban and transportation 

planning in Seoul and multilevel models for land markets and firm geography. In the 

contexts of Seoul’s urban and transportation planning, the urban greenway and BRT 

projects confirmed the importance and roles of leadership, civic participation, resource 

mobilization, and efficient management in project implementation.  

 (1) Leadership matters in implementing innovative urban policy, because urban 

investments and transportation systems affect diverse interests and raise public concerns. 

To implement urban reforms, leaders should have a vision to share with the public and a 

strong will to complete the reforms, despite opposition and conflicts among interest 

groups. Further, an efficient decision-making process and ongoing consultation with 

experienced experts are critical to the process of planning and execution.  

(2) Civic participation was an essential component in completing the urban 

greenway and BRT projects. The increased participation of citizens and open discussion 

minimized conflicts, and helped managers develop a valid consensus for the diverse 

opinions collated as part of the planning process. 

(3) Various resources for the projects should be mobilized within fixed time 

frames. A sequential input of resources could delay the process, and the delay could lead 

to unnecessary debates and misunderstanding. The simultaneous input of resources is 

critical when restructuring declining urban settings.  
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(4) The urban greenway and BRT projects inconvenienced citizens at the initial 

stage. Thus, efficient management at this stage is crucial for stabilizing the operation of 

newly introduced systems.  

 The following parts summarize outputs from multilevel models for land use 

change, land value, the location choice of creative industries, and employment density. 

(1) Land-Use Change Models: Land-use change models for the urban greenway 

confirm that conversion of land for single-family residential use or mixed-use to land for 

commercial use is more likely to emerge within 2.5 kilometers of the CGC greenway 

pedestrian entrances, while land used for single-family housing is more likely to convert 

into land used for high-rises and dense housing - condominiums - in 1.5 to 4-kilometer 

bands around the entrances.  

Land use models for the BRT improvements suggests that land used for single-

family housing has a high tendency to change into land for multifamily housing within 

400 meters of bus stops devoted to the BRT. Land used for single-family housing is more 

likely to be converted to land used for high-rise condominiums in 200 to 300-meter bands 

around bus stops. In contrast with the pattern of land-use found near the urban greenway, 

relative proximity to BRT bus stops encouraged conversion from low-rise to high-rise 

housing parcels within narrower zones.  

(2) Land Value Models: The land value models indicate that the urban greenway 

conferred benefits mainly to offices, retail shops, and other nonresidential uses. In 

particular, nonresidential properties located within a 600-meter buffer to the greenway 

were generally worth more after the freeway was replaced by the urban greenway. 

Residential properties got weaker premium benefits from the urban greenway; when the 
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elevated freeway was in place, residential land received a benefit only when located 

within 500 meters of freeway ramps.  

The same models for the bus rapid transit system confirms that the relative 

proximity to bus stops after the BRT project produced premiums on the value of 

nonresidential land located up to 150 meters from the stops; before the BRT 

improvements, premiums accrued on land located up to 300 meters from the non-BRT 

stops in an irregular manner. Meanwhile, residential properties located up to 300 meters 

intervals from BRT-stops received premiums, but received discounts when located within 

30 meters and weaker premiums at 30 to 270-meter intervals from non-BRT stops.  

(3) Location Choice Models of C reative Industr ies: Location choice models for 

the urban greenway demonstrate that creative industries such as those of Super-Creatives 

and Creative Professionals are very likely to emerge near the CGC urban greenway rather 

than the freeway, while Services tend to be located nearer to the CGC freeway. These 

findings show that the urban greenway tends to attract and retain creative sectors, while 

the freeway had served as the more favorable infrastructure for the low-skilled service 

industry.  

The models for bus rapid transit show that Super-Creatives, Creative 

Professionals, and Services are all much more likely to locate near BRT bus stops than 

non-BRT stops, with some spatial variation. Specifically, Super-Creatives tend to appear 

within 500 meters of bus stops, but Creative Professionals and Services are more likely to 

be located within 300 to 400 meters of BRT bus stops. The variant location of each 

industry reflects its characteristics and its willingness to pay the land rent near bus stops.  
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(4) Employment Density Models: Employment density models show that the 

urban greenway clearly encouraged higher employment density up to a 1.2-kilometer 

buffer distance, while the freeway increased the density only within 600-meter bands, 

with an effect weaker than it had been after the urban greenway. The models confirm that 

the relative proximity to BRT bus stops tended to increase employment density in 100 to 

500-meter bands, except at 300 to 400-meter intervals, while the proximity to non-BRT 

bus stops increased the density only at 100 to 300-meter bands, with weaker effects than 

those of the BRT bus stops.  

 

 7.2 Conclusion and Policy Implication  
 

The process of Seoul’s two innovative projects shows that the combination of leadership, 

civic participation in efficient decision making, land use policy, and transportation 

planning are main drivers of effective implementation. The econometric models also 

confirm that the urban greenway and BRT projects in Seoul have changed the urban 

spatial structure in terms of land-use change, land values, location of creative industries, 

and employment density. The urban greenway resulted in higher land values and a 

discernable increase of land development for commercial property, as well as a higher 

agglomeration of creative industries located near the CGC corridor. On the other hand, 

BRT lines connected to downtown Seoul generated dense concentrations of creative 

industries, and high-rise residential developments with higher values near BRT bus stops. 

The urban structure of North Seoul, including its inner city areas, has been greatly 

developed, with an orientation toward the urban greenway corridor and BRT lanes.  
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 The results of this study raise some policy implications for both academics and 

practitioners. First, local demand and contexts matter in the success of green and transit-

oriented strategies. The responses of land markets and firm location to freeway 

removal/urban greenways and public transit reforms vary with socioeconomic and 

locational attributes such as population density, spatial pattern of existing land use, 

composition of industry, transportation network, and property demand. Policy makers 

should therefore diagnose local conditions and maximize potential opportunities to make 

sustainable and competitive cities before creating developing strategies for urban 

regeneration.  

 Second, Seoul’s urban greenway and BRT reforms did not produce urban 

regeneration and sustainable outcomes in isolation. To make competitive, energy-saving, 

and eco-friendly cities, a bundle of policy packages should be implemented together 

based on a systemic approach. Specifically, local planners should allow deregulated 

zoning, and higher density, and human-scale urban designs in advance of urban greenway 

building and BRT improvements. Increases in permissible floor-area ratios and density 

bonuses in urban property development are important ways to respond to market demand 

to intensify land uses near urban greenways and BRT corridors.  

 Third, urban reforms are part of a political game requiring sophisticated 

negotiation among interest groups. As noted in Chapter 3, the urban greenway and BRT 

projects raised considerable opposition and debate among merchants and bus interest 

groups. Clearly, the negotiation process was a core part of project implementation 

(Hwang, Byun, and Nah, 2005; Song and Kim, 2005). In the email interview, Dr.Kee-

Yeon Hwang and Dr. Gyeng-Chul Kim emphasized the importance of negotiation and 
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efficient decision-making process for implementing the urban greenway and BRT 

projects. Consequently, forming a consensus among stakeholders was an essential 

component in the progress and success of the projects.  

 Fourth, city leaders and their staffs should think of the big picture and take 

decisive action to restructure decaying and polluted urban landscapes in the short term. 

Old and declining communities need new opportunities to refashion their landscapes and 

images as livable through innovative urban development and transportation systems. City 

governments should therefore develop comprehensive strategies to recreate built 

environments and transportation systems downtown. The plan should create a great 

impression on people, and generate the kind of excitement that draws political support.  

 Fifth, the location choice models of creative industries confirm that the urban 

greenway and BRT projects provide the favorable urban settings to attract and retain 

creative industries generating new ideas, innovation, and higher productivity. This 

finding strongly support that public policy should focus on expanding urban amenities 

and providing convenient public transit service to make cities more productive and 

competitive in the global economy.  

 Finally, the noticeable intensification of land use and increase in land-value 

premiums generated by the urban greenway and BRT projects conferred unintentional 

benefits to property owners. Measuring the localized benefits and drawbacks through 

quantitative models gives us an opportunity to design value capture for returning a share 

of the benefits in land-use intensification and land values to the public sector. An 

evaluation of the windfall profits of property owners will identify the substantial winners, 

and how much of their benefits could be returned to finance public investment and 
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operation. Specifically, city governments can levy more property taxes on the property 

owners who benefited from the urban greenway and BRT improvements. The taxes 

would be used to expand more green space and provide more public transit service.  

  
 7.3 Further Research  
  

This study is not sufficient to explain fully the impacts of the green and transit-oriented 

projects. Thus, we have a few unanswered but critical questions regarding land markets 

and firm location related to the new urban paradigm - how should the conversion of 

freeways to urban greenways and bus rapid transit reforms proceed in Seoul? The 

following section suggests research topics of interest to academics and planners.  

 

1. Dynamics of Land Value and Use in a G reen and T ransit-O riented C ity 

 

In land markets, rising land value leads to increase land development in the long-term 

framework. The relationship, however, is neither linear nor direct. Other components 

tend to intervene in the correlation between land value and land-use change. One of the 

interesting but less investigated topics is how public investments such as urban 

greenways and bus rapid transit affect the change of land value that leads to land-use 

conversion. This promising study would confirm the dynamic response of land markets to 

public investments. Structural equation models would be appropriate for testing the 

complicated relationship among land values, land-use change, and public investment.  
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2. New F irm Locations Near the Urban G reenway and BR T L ines  

 

In addition to existing firms, new firms seek to enjoy urban amenities and improved 

public transit service. The Annual Firm Survey in Seoul has information regarding the 

inception of each firm and allows us to investigate spatial patterns of emerging firms and 

industries along the urban greenway and bus rapid transit corridor. This study would 

compare the location choices of mature and emerging firms. 

 

3. T ransfer Zones and Rail T ransit Impacts  

 

One feature of the BRT reforms in Seoul is to create convenient transfers between 

subways and bus transit and improve fare systems. The enhanced and interconnected 

public transit service clearly changes the urban spatial structure. The critical question is 

how the transferable zone affects land markets and firm location compared with the 

nontransferable areas. Using the Geographical Information System functions and related 

data, the study would identify these transferable zones and their effects.  

 

4. Modeling Spatial Interaction Changes  

 

Freeway demolition and enhanced public transit service tend to alter spatial interactions, 

such as travel behavior in origin-destination (OD) flow charts that represent the dynamic 

change of urban spatial structures. The OD data available from the Seoul Development 

Institute and the available Spatial Interaction Model would allow us to find the changed 
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pattern of people’s flow over urban space before and after the urban greenway and BRT 

projects. This study would shed light on the dynamic side of open space and transit-

oriented public investment with regard to urban spatial interaction.  

 

5. Mixed Development Impacts of Urban G reenway and BR T Projects  

 

According to the current study, higher density and mixed land use are the critical factors 

in the success of transit-oriented cities. As this study showed, the urban greenway and 

BRT projects led to a higher density of employment. In the long term, the dense 

concentration of workers and firms would provide a favorable environment for a green 

and transit-oriented city. The coming study aims to determine how both projects facilitate 

the diversity of land use and industry sectors. The available database and GIS techniques 

allow us to examine this topic more easily and immediately.  

 

6. Urban Resurgence in Seoul 

 

Many empirical studies pay attention to the urban resurgence where population, 

households, and firms come back to inner cities. One critical question raised by the new 

trend is whether policy substantially attracts people and firms to downtown and retains 

them. Based on the database from Seoul and econometric approaches, this study would 

evaluate which factors are important to changes in population, households, and 

employment location. Specifically, we might compare the impacts of the urban greenway 

and BRT projects with other policies for urban regeneration. For this study, data 
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regarding population, households, and firm density based on net residential and business 

area would be combined with socioeconomic data and policy information.   
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Appendix 1: Descr iption on Shape, Slope, and Road Accessibility Variables  

1. Shape (Number means the value of assessed land shape) 

 

 

 

 

 

2. Slope 

Value Description 

1 Land remarkably lower than roads or nearby landscape 

2 Flat land 

3 Land with slope less than 15˚ 

4 Land with slope more than 15˚ 

5 Land remarkably higher than roads or nearby landscape 
3. Road Accessibility  

Value Description 
1 Land facing onto more than 25meter-wide roads  

2 Land facing onto 8~12 meter-wide and more than 25meter-wide 
roads  

3 Land facing onto less than 8 meter-wide and more than 25meter-
wide roads  

4 Land facing onto 12~25 meter-wide roads  
5 Land facing onto 12~25 meter-wide and other roads 
6 Land facing onto 8~12 meter-wide roads 
7 Land facing onto 8~12 meter-wide and other roads 
8 Land facing onto less than 8 meter-wide roads 
9 Land facing onto auto accessible roads 
10 Land facing onto small tractor accessible roads 
11 Land facing onto two small tractor accessible roads  
12 Land without accessible roads  

 

 

1
2

Road

3
4

Road

5 6 7 8

1
2

Road

3
4

Road

5 6 7 8
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Appendix 2: Interview Questionnaire for Planners and Developers 

 

Questions for a Planner in the Urban Greenway Project  

1. I know that you had joined in the urban greenway project. Could you evaluate the 

overall performance of the urban greenway project in terms of urban 

gentrification, transportation, and environments?  

2. I want to know the knotty issues and how to resolve these in the implementing 

process of the project.  

3. For making livable cities in the world, city leaders tend to mobilize policy 

packages of land-use regulation policy, land development, and transportation 

policy. Could you tell me the relationships among the urban greenway, BRT 

project, New Town-In Town, and land-use regulation policy since 2002?  

4. One of issues is that both projects may generate synergetic effects on land market 

and firm geography. Could you give me your idea on it?  

5. A lot of citizens and merchants were concerned about traffic congestion due to the 

freeway removal. However, serious traffic jams were not realized. Do you know 

the reasons and how citizens responded to the change?  

6. Many city leaders wonder about the main factors in the success of the urban 

greenway project in the short term. Could you tell me about the factors?  

7. I think that the leadership of Mayor Lee mattered for the urban greenway project. 

Could you evaluate his leadership to complete the project?  

8. The urban greenway project got a lot of political support from Seoulites. Do you 

know why they like the project?  

9. According the feasibility study on the urban greenway, Seoul referred to cases of 
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Portland, Riverwalk in San Antonio, Waterplace Park in Rhode Island, and the 

Big Dig in Boston. I am wondering about the process of getting ideas from 

foreign cases and how Seoul City adjusted the cases to the local contexts in Seoul, 

Korea.  

10. The urban greenway project needed collaborative work of diverse areas such as 

construction and architecture, transportation planning and engineering, landscape, 

and design. Could you tell me how to make a master plan based on the various 

areas?  

11. What are the current and future plans of Seoul City related to the urban greenway 

project?  

12. I am wondering about your perspective on urban regeneration in downtown Seoul 

after the urban greenway project. How did the project contribute to the 

regeneration and what is needed for more regeneration? Do you know what 

policies we need more of for North Seoul Development and urban regeneration in 

the future?  

13. Seoul Metropolitan Government established the triangle governance of Cheong 

Gye Cheon Restoration Center, Cheong Gye Cheon Restoration Research 

Support Group, and Cheong Gye Cheon Restoration Citizen’s Committee. I am 

curious how these three organizations cooperated to implement the project.  
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Questions for a Planner in the BRT Project  

1. I know that you had joined in the BRT project. Could you evaluate the overall 

performance of the project in terms of urban gentrification, transportation, and 

environment?  

2. I am wondering about the knotty issues and how to resolve these in the 

implementing process of the project. 

3. For making livable cities in the world, city leaders tend to mobilize policy 

packages of land-use regulation policy and land development policy to support 

specific projects like the BRT. Could you tell me the relationships among the 

BRT project, urban greenway, New Town-In Town, and land-use regulation 

policy since 2002?  

4. One of issues is that both projects may generate synergetic effects on land 

markets and firm geography. Could you give me your ideas on it?  

5. At the initial stage of the project, citizens had experienced inconvenience due to 

the BRT reform, and they expressed their dissatisfaction from confusion in bus 

routes and numbers as well as technical problems with the smart card. Could you 

tell me how Seoul City responded to the disorder of citizens?  

6. Many city leaders in the world wonder about the main factors in the success of the 

BRT project in the short term. Could tell me about the factors?  

7. I think that the leadership of Mayor Lee mattered for the BRT project. Could you 

evaluate his leadership to complete the project?  

8. The BRT project had been implemented based on building consensus in the Bus 

System Reform Citizen’s Committee. Do you think the Committee coordinated 
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diverse opinions of stakeholders and supported the execution the project 

successfully? How about the relationship between Seoul Metropolitan 

Government and Bus System Reform Citizen’s Committee? 

9. Seoul might refer to the foreign cases like BRT cases in Latin America. I am 

curious how Seoul City adjusted the cases to the local contexts in Seoul, Korea.  

10. Do you think that the project needs additional measures or policies for North 

Seoul Development and urban regeneration? What are the current and future 

plans of Seoul City related to the BRT project?  

11. The BRT project needed collaborative work in diverse areas such as 

transportation planning and engineering, information technology, and design. 

Could you tell me how to make a master plan based on the various areas?  

12. I think that subsidy to bus companies and their financial structure still may be 

issues. Could you tell me the current subsidy policy and discussion on alternative 

sources, such as value capture for real estate development, road use pricing, 

congestion charging, or parking revenues?  

13. The transportation policy in Seoul has oriented into transit, not automobiles. 

Automobile owners as voters may not support transit-oriented policy. I am 

wondering about the current transportation policy, such as parking and 

congestion charging, and how Seoul City copes with car owners’ resistance.  

14. I want to know your perspective on urban regeneration in downtown Seoul and 

North Seoul after BRT reform. How did the project contribute to the regeneration, 

and what is needed for more regeneration?  
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Questions for a Developer  

1. What are the responses of the real estate market to the urban greenway and BRT 

project in terms of property price and development? Which project was more 

influential on the real estate market and development activities?  

2. What are the benefits of the urban greenway and BRT to the real estate market 

and development? Do the benefits vary with real estate types?  

3. Related to the development responses, which type, between residential and 

commercial, was more sensitive to the urban greenway and BRT projects? Also, I 

want to know how to decide the location, real estate type, and scale.  

4. How was the land use and regulation policy of Seoul Metropolitan Government 

since 2002? How about the impacts of New Town-In Town to new real estate 

development?  

5. Do you think that the development market will keep growing in North Seoul? As 

a developer, which policy is needed for promoting real estate development in 

North Seoul?  

6. Seoul City keeps moving toward being a green and transit-oriented city. Could 

you tell me how this policy orientation affects the real estate market and urban 

spatial structure in North Seoul?  

7. One of the issues is that both projects may generate synergetic effects on land 

markets and firm geography. Could you give me your ideas on it?  
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