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Abstract (English) 
 
Name : Vedanti Subodh Kelkar 

Major and department: Landscape Architecture  

The Graduate School of Environmental Studies 

Seoul National University 

 
As a part of Korea’s reformed developmental strategy, Songdo has been planned as a smart 

and sustainable city, often regarded as a green city. Korea’s futuristic growth engine has 

been crusading out rightly to be a green city by the inclusion of not only green techniques 

but also in its spatial manisfestation. At the core of this strategy is the implementation of 

LEED ND based green growth criteria to plan sustainable urban design concepts. In spite 

of much criticism, Songdo still serves as a case study for upcoming green city projects in 

developing countries, especially India. Therefore, this study tries to analyze the 

shortcomings and the strengths if any, in the movement of green and eco-city led planning 

of Songdo by highlighting the issues attached with entrepreneur urbanism by illustrating 

the problems in the spatial form and the user experience. The methodology adopted for 

carrying out the analysis was analyzing Songdo by comparing it with the LEED ND 

guidelines for green city design and conducting user experience surveys and interviews. 

The LEED ND framework was used to analyze its implementation in the present urban 

form of Songdo and the survey was used to evaluate the experience of diverse user groups. 

The analysis was carried out particularly in three domains after combining relevant criteria 

of LEED ND as per the objective of this study with respect to: Ecology, Location & 

Mobility and Mixed-Use Development. The analysis concluded with five overarching 

observations in terms of shortcomings that are being faced in the present situation. They 

were categorized as (1) Need for integrated transit system, (2) Conflict of identity crisis in 

terms of land use, (3) Underlying mega scalar modernist planning approach, (4) Loss of 

ecology and social coherence and (5) Deficiencies in LEED ND guidelines system. In 

conclusion, this study tries to express that Songdo is dealing with numerous ideologies and 

targets in terms of global, economic and ecological aspirations. In doing so, it has 

misplaced the foundational features of a sustainable city that thrives on social cohesion, 

ecological respect and serious implementation of green city principles. And thus, LEED 

ND only serves as a means of compliance rather than serving as a sincere guide for 

implementation.   

 
Keywords: Green cities, landscape urbanism, developing countries, green 

growth, new urbanism, Korean export, LEED  

 

Student ID.: 2015-24860 
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CHAPTER 1 – INTRODUCTION 
 

1.1 Contextual Background  

Songdo is a newly built city located outside of Seoul in Korea towards the southwest at 

about 80 km. It is in close proximity to the Incheon International Airport and the golden 

harbor site.  This close location with the airport bridges an access to 51 countries within 5 

hours from Korea, giving it a very high economic potential. Thus making it rather 

strategically located.  It lies in the Incheon Free Economic Zone with two other sister cities 

of Yeongjeong and Cheongna. 

     

Figure 1.1. Map showing location of Songdo 

with respect to Seoul 

Figure 1.2. Map showing location of 

Songdo, Yeongjeong and Cheongna Int. 

cities. 

 

In the past where Songdo stands presently, was a tidal mudflat. And thereby, Songdo has 

been built by reclaiming this land and thus it is a city that was built from scratch, resulting 

in a green field development. Post the IMF Asian crisis, the strategy to develop Songdo 

had largely been based to attract global capital and business. This was also encouraged due 

to its proximity to the airport and the sea ports. Hence, the planning processes were focused 

on attracting international businesses, organizations, people, and institutions. Songdo 

aimed to serve as Korea’s answer and alternative to other rising competitions in the 

Northeast Asia region. The development of cities from scratch has also become a popular 

trend among national governments. Often, it has been noted that governments are aided 

with resources that enable the prospect of newly built cities being solutions to the ever 
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increasing problems of urbanization and can help progress to more futuristic forms of city 

living. With climate change being at the forefront of several national and international 

debates, there is also additional emphasis to strategize more sustainable and eco-sensitive 

solutions while making decisions for newly built cities.  

 

Therefore, Songdo as being a part of Korea’s reformed development strategy has also been 

planned as a smart and sustainable city. It is often regarded as a green and eco-city. This 

has been a part of the larger picture in Korea which tries to attract the green economy by 

raising businesses and spaces that foster the use of green technologies. Another term often 

referred to Songdo has been a ‘ubiquitous eco-city’, this has all been master planned by 

the Korean government and is fast progressing to become a sustainable city of the future. 

At the very core of these ventures is a sentiment which stresses the development of 

intelligent, green cities which use advanced technologies to enhance the citizen’s quality 

of life and city competitiveness (Chang, Kim and Song, 2015). 

 

Songdo with its dynamic buzzwords and labels right from being called an aerotropolis, a 

privatopolis, international, Korea’s futuristic growth engine and several other of its kind 

has been crusading out rightly to be a Green City by the inclusion of not only green 

techniques but also in terms of its spatial aspect. Green Cities are also those which 

encourage green behavior. Songdo has been based and developed with respect to the LEED 

green building standards. These are not only embedded in its buildings but also in the 

overall planning of the city by using the LEED ND credit system which is based on the 

smart growth led planning strategies. Presently, 60% of the development of Songdo has 

been completed and it accommodates 70,000 residents.  

  

The IFEZ which is an authorized planning agency of Songdo, has been particularly 

aggressive on the promoting and advertising several aspects and theme’s that have been at 

the core of its design. At the same time, the city is largely a private development with 

public interference only in terms of basic infrastructural inputs. Therefore, in the view of 

these claims and applications, it is important to question this Green City design principle 
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in the context of Songdo and evaluate at the micro level its actuality through the spatial 

domain. 

1.2 Research Objective 

This paper tries to study the consequence of smart growth led green master planning as per 

the LEED-ND program criteria on the spatial fabric of the New Songdo city in South 

Korea. It would try to highlight the issues with respect to the top-down processes of 

development on the cityscape of Songdo and try to research if there have been any bottom-

up efforts to mitigate the situation.  

 

Thus, the purpose of this paper is to highlight shortcomings in the green and eco-city led 

movement of developing cities from the scratch by highly top-down methods by 

highlighting the issues attached with entrepreneur urbanism by illustrating the problems in 

the spatial form and the user experience. This would be established by taking into account 

the criteria of LEED-ND and its application in terms of Songdo and by conducting relevant 

interviews.  

 

Using strategic symbolic characterization and place promotion (Kim, 2010), Songdo’s 

proponents present the city as a model for other urban developments around the world, 

particularly China and India (Choi, 2015). 

 

Korea has accumulated extensive experience and expertise in urban development over the 

past 40 years of its rapid urbanization. Such experience has caught the attention of 

emerging countries that are eager to benchmark Korean development models. Among the 

approaches that Korean companies can offer are “high-tech green cities”. As one of the 

nation’s new growth engines announced in 2009, high-tech green cities reflect the 

government’s strong interest in exporting urban development expertise. There are four 

types of these high-tech green cities; “u-cities”, intelligent transportation systems (ITS), 

and low-energy environment friendly housing. (Park, Korea Focus). 

 

In India, meanwhile, Prime Minister Narendra Modi (Tenure, 2014 - Present) has promised 

to build no fewer than 100 smart cities – a competitive response, in part, to China’s 
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inclusion of smart cities as a central tenet of its grand urban plan (The Guardian, Cities, 

2014). At least 8 of those have already begun with their initial mobilizing process. Songdo, 

has often been considered a test site for high tech and smart initiatives that can be exported 

to growing smart city models in developing countries. Hence, it is important to analyze in 

the context of physical planning and the present issues with respect to the cityscape of 

Songdo which can serve as a word of caution for city makers in fast growing economies 

like India who may be viewing cities like Songdo as a palette of inspiration.  

 

1.3 Research Methods 

Songdo’s master plan has been developed to acquire the LEED ND rating. It is significant 

to first understand the criteria and the credit system of the LEED ND and its application 

for certification of projects. To understand the ultimate impact of the LEED ND based 

development and its application it is also vital to analyze the resultant situation of the urban 

form of Songdo and to get informed about the experience of users on a day to day basis. 

This will help to understand the extent of the successful implementation of the Green City 

guidelines. Therefore, to carry out this study I would be using the two methods as given 

below: 

1. Analyzing Songdo by comparing it with the LEED ND Guidelines for Green 

City design 

3. Conducting user experience surveys and interviews 

 

1. Using the LEED-ND framework to analyze its application 

through Songdo Master Plan. 

The LEED ND framework would be used to analyze the present developed form of Songdo. 

A detailed explanation and representation of the LEED ND background, contents, criteria 

and its credit-metric system has been explained in the subsequent chapters. But, to analyze 

Songdo with respect to the already applied LEED ND criteria would consist of first 

understanding the guidelines and diagrammatic illustrations of the criteria, their 

overarching intentions and requirements to attain the plausible results. For example, taking 

the criteria of Smart Location and Linkage, it has further sub criteria like smart location in 
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terms of TOD and Mixed Use Development. After carefully studying the metrics of TOD 

and its criteria along with its map as mentioned by LEED ND, it would be used to study 

and demarcate parallel associated features in the case of Songdo. By locating transit 

location and demarcating its permissible neighbourhood boundary as per LEED, the 

analysis would be carried out. Similar methodology would be used evaluate the impact of 

all the other LEED ND criteria in Songdo. 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
2. User-Experience Interviews and Field Study 

A field study of the IBD and the K&I cluster was conducted in June 2016. I visited the G-

Tower in the IBD where the headquarters of the IFEZ is located. At the same time, I studied 

the present conditions in the given areas. From October – December 2016, I had the 

opportunity to work in Songdo at the UNOSD office at the Yonsei Global Campus and 

thus, I was able to have firsthand experience of life commuting to Songdo for my job and 

thus, I was able to study several part clusters of Songdo in detail. My observations and 

analysis through the field study would be expressed in the form of supporting photographs, 

diagrams, maps and sketches.  

 

I have conducted survey interviews with 50 respondents who are either living, working or 

studying in Songdo. The survey was based on first identifying the gender, nationality and 

age of the respondents in the view of collecting as many diverse responses as possible. 

Further, questions were asked to understand the respondent’s place of living, work or study 

in Songdo and the period of their association with Songdo. This helped in understanding 

the experience of the respondents in Songdo and to understand how they have felt living 

over the years. The questions were asked to potentially understand four aspects of life in 

Songdo including housing, transport, green space usage and availability of services and 

commercial utilities. These questions were asked in the context of their accessibility, 

approach and availability. The questions were largely revolved around understanding the 

daily life of the users and thus, the results would help to gather information of the actuality 

and extent of green exercises carried out by users. The question sets were prepared in 

English and in Korean language to get an overall response from locals and foreigners to 

study the global and local context of the city.  
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A survey set of 42 questions was prepared. The questions were divided and arranged to 

address and survey user experiences from five critical sections of interest. The first section 

consisting of the first five questions which emphasized on understanding the diversity of 

the survey respondents through their age, occupation, nationality and gender. This helped 

understand the result across not only diverse users but also platforms. The next seven 

questions collected responses in terms of understanding the time duration for which they 

have been acquainted with Songdo and in what format are they acquainted. This helped in 

understanding the capacity in which they have to interact with the city on a daily basis 

whether it be in terms of a resident, a job or study. This was further accompanied with 

question based on asking the housing, study and job locations of the respondents, their 

housing options available in terms of types, location and affordability. In context of the 

study this information would help evaluate the present conditions and shortcoming in terms 

of locations and uses. The third section looked into understanding the transit and 

transportation options and relative information in terms of their reliance, accessibility, 

diversity and availability. Transit forms the core of any green city development and thus, 

it was essential to understand that how transit development has reflected in the user 

dynamics of Songdo. This results from this sections will also help understand the extent 

and impact of walkability infrastructure and provisions. In the fourth section, the focus has 

been to extract experience with respect to mixed use utilities and the neighbourhood pattern. 

This section tries to collect data of the diverse choices available to users in terms of varied 

utilities, their approach, accessibility and the linkage between the sectors. Finally, the fifth 

set of questions are based on understanding the frequency and extent of usage of public 

open spaces, their locations and functions.  

 

All the questions were prepared with the intention to collect user data that reflects the 

experiences of a green city life. In accordance with the LEED ND criteria, the survey 

helped to address and ask pertinent questions that reflect suitable city lifestyle. The results 

of the survey would be used to support arguments and observations made in chapter 4.  
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In the view of the larger objective of this study, the survey responses would help 

understand the impact of the LEED ND based planning undergone in Songdo and help 

identify the shortcomings in the same.   

 

Finally, using the two methods to carry out this study; LEED ND Criteria analysis in 

Songdo and User-Experience survey and field study would comprehensively help in 

understanding the actualization of the strategies applied to develop Songdo as a Green City. 

The entire list of the User Experience Survey questionnaire and the results can be found in 

the Appendix after Chapter 4.  
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CHAPTER 2 - CONCEPT OF GREEN CITY AND 

LEED ND 
 

2.1 Green and Eco City concepts, techniques and their 

economic impact 
 

What is a green city?  

Richard Register first coined the term "Eco city" in his 1987 book, Eco city Berkeley: 

Building Cities for a Healthy Future. He defined a city as green when designed with 

consideration of environmental impact, inhabited by people dedicated to minimization or 

required inputs of energy, water and food, and waste output of heat, air and water pollution. 

There has been no completely agreed definition of what can be defined or what constitutes 

a green city. Generally, developmental experts agree that a sustainable city should meet 

the needs of the present without sacrificing the ability of future generations to meet their 

own needs. Yet, there is a great deal of variation as to how cities carry out attempts to 

become green and in what domain. One of the ideas is that the cities must create the 

smallest possible ecological footprint by reducing possible pollution, efficient land use, 

compost used materials, convert waste to energy, etc. This excludes the idea that most of 

this footprint is partly a byproduct of abundant human activity. Almost 50% of the world’s 

population today lives in cities and urban areas. And thus a green city should constitute a 

sustainable balance between communities, technology, renewable resources and the 

ecology.  

 

The idea of an eco-city has been manifested in various forms throughout the last two 

decades. This in infrastructural, design and spatial manners. Green city techniques come 

under a wide foray of disciplines like self-contained economy, carbon neutral and zero 

waste cities, sustainable transportation and city planning, and maximizing of resource 

consumption by encouraging pedestrian and a cycle-friendly environment.    

 

In case of Songdo, the key features included in the eco-city agenda include pneumatic 

tubes which suck waste and it is then converted into energy, buildings are connected to 
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each other remotely by video screens and to medical facilities. Therefore, there has been a 

lot of emphasis given to build, develop and implement the ICT and IoT model in Songdo. 

Along with this, another facet has been to promote Songdo as a sustainable, low carbon 

growth city. This has been manifested by adopting the LEED ND credit system through 

its application in the Songdo master plan. The LEED ND is a green credit system meant 

to rate not only individual buildings but also entire neighbourhoods looking to propose a 

green city design. The concept and details on its spatial framework will be found in the 

succeeding sections and chapters.  Additionally, buildings have been trying to achieve and 

some have achieved separate certifications such as LEED NC. The table below shows a 

list of green techniques that have been applied for vertical design strategies.  

 

Building orientation optimizing heat gain 

and natural light 

Intelligent Building Systems (IBS) that 

control and monitor buildings to keep at 

highest efficiency 

Energy efficiency facades, roof and 

lighting systems 

Refrigerants with low ozone depletion and 

global warming potential 

High performance glazing Grey water treatment systems 

 

Energy efficiency HVAC systems 

 

Demand controlled ventilation 

In addition to infrastructural green solutions that can be offered to a city, there is literature 

and implementation available on the Green Urban Layout. This emphasizes on sustainable 

transportation, urbanism, and landscape.   

 

One of the major and most noticeable economic impacts of the movement towards 

becoming a green city is the notable increase in productivity across existing industries as 

well as the introduction of new industries, thus creating jobs. 

 

 

Table 2.1. Table showing ancillary green techniques applied to buildings in Songdo, Whitman 

et al, 2008, CTBUH. 

 



17 
 

Criticisms to the Green City rhetoric  

The smart and green city rhetoric based on principles of new urbanism has often been 

criticized by experts. Jane Jacobs has often expressed that New Urbanist neighbourhoods 

are greenfield developments built without a connect to urban peripheries. Many lack transit 

service to existing neighbourhoods creating stand-alone vacuum subdivisions. They are 

enormous luxury apartment and condominium complexes with abundant parking and are 

privately developed. They fail all efforts to pedestrianize communities.  

 

The green development image has been exploited by city makers to present a network of 

just services  in the lines of water supply, electricity in the form of what now is called low 

carbon city and energy saving options such as waste management systems, high end 

building installation of building materials to initiate energy saving applications. All this 

overlooking that a city constitutes its inhabitants and their longer sustenance in harmony 

with the outer natural environment is what would be a more sustainable environment. City 

Planners often dismiss the difficult social questions, placing in their stead a promise of 

national development epitomized by Green City Development (Kim, 2013). Ignoring 

everyday people whose livelihoods and urban experience depend on day-to-day social, 

economic and ecological conditions, instead the rhetoric of Green City Development 

incorporates images of the beautified green landscape and the slim modernist buildings 

into scientific abstraction and efficiency-oriented managerialism many times at the end 

only fostering motor oriented development in comparison to more sustainable models of 

everyday life. Thus, ignoring a more spatial aspect or urban design and planning in the 

green city development.  

 

Yet, with climate change in front and at our public discourse, there is a growing consensus 

that the path to reversing climate change must come from cities. It is definitely significant 

to welcome the transformation that urban design can play in changing the way global 

carbon footprint can be reduced. However, with the terms of ‘green’ and ‘sustainable’ it is 

important to define what can be termed as a Green City and not unlike greenwashing, 

"ecocity" used as a feel-good word for any town with a bike lane or a recycling program 

can hurt the cause of building and reclaiming an integrated urban ecosystem more than it 
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helps. In the last decade, China has been at the forefront of developing some of the most 

publicized Eco-city projects. 

2.2 Example of Green City: Case Sino-Singapore Tianjin 

Eco-city, China 
 

“Flagship eco-city projects are 

being built all across the globe.” 

By 2011 about 170 eco-city 

initiative projects have been 

identified at various stages of 

development such as planning, 

implementations, construction 

and so on. In China, over 100 

eco-city projects are now 

underway at a variety of scales 

(Wu, 2012). By, presenting this 

case in this section from the 

paper published by Federico 

Caprotti, 2013, I try to express a 

critical perspective expressed 

by the author about the Tianjin 

Eco-city in China as a case of 

failed green development city.  

The Tianjin Eco-City is built on 

a structure of large urban 

residential blocks separated by wide, multi-lane highways flanked by pedestrian 

pavements and protected cycle lanes. The eco-buildings are significant in size, being 

mostly over 25 storeys in height. Through the Tianjin Eco-city project the author raises 

some criticisms in terms of scale;  

1. Design of city according to “sustainable urban development” models which vary 

in ideology and practice in terms of eco-city logic 

Figure 2.2. Concept Master Plan – Tianjin Eco City, 

China 
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2. In terms of scale, it is important to consider the extent to which eco-cities as 

entrepreneurial ‘ecological enclaves’ are not simply becoming ‘pearls in the sea 

of degrading urban environments’ 

This case expresses the importance of questions of scale and comparative analysis. Mega 

projects such as the Tianjin Eco-city tend to display their scale, strategic positioning within 

national environmental-economic transitions and ecological modernization strategies, and 

their roles as key mediators of urban and national imaginations (Jackson & Della Dora, 

2011). These projects sometimes, but not always, appeal both to global city imaginations, 

and attempt to incorporate elements of the ‘local’ in the projection of visions of new cities 

(Huang, 2004; Johansson, 2012; Yeoh, 2005).  

 

In China, eco-cities are not sold by motivated citizens to their peers and governments as 

major contributions to sustainable production and consumption, but by local governments 

to future developers, high-tech corporations, and highly educated inhabitants as attractive 

green areas where they can generate extra GDP, produce new technologies, and live 

comfortably and safely (Wang & Yu, 2013). This makes it all the more important to 

understand the meaning of the word ‘eco’. In terms of Tianjin, “the project is based on a 

set of 22 quantitative and four qualitative indicators, focused on the natural and built 

environment, urban lifestyle and the city’s economy. Environmental indicators include air 

and water quality targets, and many of the city’s lifestyle indicators are also environmental, 

such as the focus on the goal that at least 90% of journeys within the eco-city should be by 

public transport by 2020” (Caprotti, 2013).  

 

In this case, the author of the paper has questioned the urban environment of Tianjin and 

whether it has the ability to withstand shocks. He implies the ability of social systems and 

communities to withstand shocks and return to normalcy. Social resilience concerns with 

already existing communities, cities and social contexts. But, in a city like Tianjin which 

has developed within a built infrastructure of high-rise apartment blocks, transport 

networks and commercial spaces, it is just empty infrastructural containers waiting for an 

influx of residents. And that resilience needs to be thought about in the context of the 

successful emergence of community (or communities) in the first place. Furthermore, there 
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is clearly a gap between the imagineering of eco-city living and the wider, scalar urban-

industrial reality. This is exemplified by the contrast between the high-quality and high-

rise residential developments which characterize eco-urban developments such as Tianjin 

eco-city, and the wider urban, environmental, political and socio-economic context. To be 

sure, the imagineering of eco-cities like Tianjin Eco-City draws heavily on commoditized 

visions of pan-Asian executive urban living, with associated high levels of quality of life. 

This, however, entails a high level of risk for new eco-city projects, since resilience is built 

into a city in part through ensuring social diversity, understood as the existence and 

interaction of a wide range of stakeholders from different backgrounds in the urban arena 

and in the urban development process (Tidball & Krasny, 2007). 

 

2.3 LEED ND, New Urbanism and the Green City Design 

principle 
 

The LEED for Neighbourhood Development is a United States based rating system which 

was introduced in 2009 integrates the principles of smart growth, urbanism and green 

building into a national system for neighborhood design.  

 

The USGBC, the CNU and the NRDC came together to develop a rating system for 

neighbourhood planning and development based on the combined principles of smart 

growth, new urbanism and green infrastructure and building. They aimed to establish a 

national leadership standard for assessing and rewarding environmentally superior green 

neighbourhood development practices within a framework of the LEED green building 

rating system.  

 

In contrast to the LEED green building rating system, the LEED ND aims to give 

importance to site selection and design, which brings infrastructure into a neighbourhood 

and relates the neighbourhood to its surrounding landscape as well as its local and regional 

context. Much of the concepts of LEED ND are based on the smart growth network’s ten 

principles and the charter of the CNU.  
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In 1993, the Congress of New Urbanism was formed by professionals who were committed 

to the ideals of “New Urbanism”. CNU created the Charter of the New Urbanisms as a 

means of integrating the specific strategies of smart growth, green building, and new 

urbanism. New Urbanism is an urban design movement which promotes environmentally 

friendly habits by creating walkable neighborhoods containing a wide range of housing 

and job types. It is strongly influenced by urban design practices that were prominent until 

the rise of the automobile era prior to World War II; it encompasses ten basic principles 

such as TND and TOD. This leading to a sense of community and development of 

ecological practices.  

 

Thus the charter of the CNU propagates these ideas of New Urbanism through the 

development and redevelopment of towns and cities with respect to historical patterns, 

precedents, and boundaries. These principles have collaborated with LEED to prepare a 

framework that rates a neighbourhood for its compact, pedestrian friendly, and mixed use 

design. The flow chart below explains the interlinkages between the organizational 

structures of LEED-ND.  
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2.4 LEED ND and the green city design principle 
 
Cities tend to create a certain physical format in terms of land use and neighbourhood 

patterns that force particular behaviour which have a profound impact on environmental 

performance and quality of a given area. Thus, green cities have been identified with the 

optimum location of land use and transit which could foster pedestrians and reduce 

dependence on motorized transport. Based on research on the origins of neighborhood 

design and current best practices for locating and designing new development, the LEED 

for Neighborhood Development core committee has developed a rating system for smart, 

healthy, and green neighborhood development. It is therefore significant to understand that 

what principles of green city design have been embedded and found in the LEED ND 

rating system. Through his research Steffen Lehman has tried to collaborate various ideas 

and thoughts regarding the green and new urbanism theory and the green city design 

movement from various sources. He has then prepared a holistic account of 15 principles 

which can serve crucial to existing and developing cities and their infrastructure to fit in 

the green city design criteria. He stresses on the idea that green city design is 

interdisciplinary; it requires the collaboration of landscape architects, engineers, urban 

planners, ecologists, transport planners, physicists, psychologists, sociologists, economists 

and other specialists, in addition to architects and urban designers. He also states that 

constantly there is wide technological prowess that strives to attain eco-friendly technical 

solutions but in the light of the same we should not lose sight that key to social 

sustainability is beyond its carbon footprint. And that merely finding eco-friendly technical 

solutions will not serve the holistic purpose. One needs to identify principles of healthy 

communities. Thus, he has introduced 15 principles for green city design which can 

address the questions faced by communities. Therefore, I would mention these 15 

principles of green city design and try to find out which of those correlate with the LEED 

ND rating system. This would help understand that how green city principles have been 

embedded in the LEED ND system. The principles can be seen in table 2.2 as mentioned 

below. And those that are common with the LEED ND credit rating system have been 

highlighted in orange.   
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 15 Guiding Principles of Green City Design 

Green Urbanism: Formulating a Series of Holistic Principles 

Steffen Lehmann, 2010 

1 Climate and Context 

2 Renewable energy for zero CO2 emissions 

3 Zero waste city 

4 Water 

5 Landscape, gardens and urban biodiversity 

6 Sustainable transport and good public space: compact and poly-centric cities 

7 Local and sustainable materials with less embodied energy 

8 Density and retrofitting of existing districts  

9 Green buildings and districts, using passive design principles 

10 Livability, healthy communities and mixed-use programs 

11 Local food and short supply chains 

12 Cultural heritages, identity and sense of place 

13 Urban governance, leadership and best practice 

14 Education, research and knowledge 

15 Strategies for cities in developing countries 

This table helps to understand how the LEED ND credit rating system has tried to 

incorporate generally accepted standards of green city design. It becomes clearer that how 

and why LEED ND rating can be termed as a green city design principle applied in this 

case. Therefore, LEED ND led planning of Songdo is an essential part of the concept of 

green city that has been heavily promoted. 

 
 
 
 

Table 2.3. Table showing 15 guiding principles of green city design by Steffen Lehmann 
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2.5 Implementation of Green concepts in Korea and 

subsequent application of LEED in Songdo 
 

Why did Korea move to Green growth and LEED certification?  

The financial crisis revealed the limits of the traditional Korean growth model, 

characterized by domestic energy consumption heavily reliant on imports, and thus 

provided the government with the opportunity to re-evaluate its historical economic model 

and look toward new strategies for growth. In January 2009, the President unveiled the 

“Green New Deal‟, a stimulus package of USD 38.5 billion, which identified a handful of 

large-scale infrastructure projects (namely, the Four Major Rivers Restoration and the 

expansion of the high-speed rail network) intended to stimulate the Korean economy 

through short-term job creation. In July 2009, the government announced the “National 

Strategy for Green Growth up to 2050”, which includes mitigating climate change, creating 

new engines for economic growth and improving the quality of life. Conscious that no 

sustainability or green growth objectives can be achieved without the active involvement 

of the cities and regions, the Korean Green Growth Strategy included specific actions 

targeting urban areas as well as binding provisions for sub-national governments to reflect 

green growth policy actions in their own five-year plans. 

 

The technical criteria of LEED-ND have been lately recognized as global design and 

performance benchmarks. Planners of cities like Songdo incorporate these criteria not only 

through individual structures and landmark buildings, but also with urban design principles 

from a list of mandates and urgencies that express eco-engineering as a prime method.  

 

Sustainability has thus been framed under neoliberal social conditions often trans-morphs 

into a convoluted meaning in the hands of both the city government and developers as they 

have deployed the rhetoric and techniques of Green Urbanism (Kim, 2013). The  USGBC 

developed the LEED green building rating system to define green building in a transparent 

and quantifiable manner (Whitman et al, 2008). Hence, the Songdo team decided to adopt 

the goal to achieve a LEED certification using LEED-NC, LEED-CI, LEED-CS and 
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additionally the LEED-ND. This has been time and again heavily promoted in the media 

of Songdo being the first LEED-ND project in Korea and only third of its kind in Asia.  

 

 

 

  

Figure 2.4. Picture showing Central Park in Songdo IBD, taken in June 2016  
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2.6 LEED ND Framework 
 

LEED ND has prescribed certain prerequisites 

and credit acquisition guidelines and systems. 

They form as the baseline for any development 

that is looking to achieve any of the LEED ND 

certifications. It is first essential to understand 

the framework, the credit rating and acquisition 

system and the potential possibilities of 

certification that any LEED ND project could 

comply with.  

The LEED-ND rating system is divided into 

three credit categories as follows:  

1. Smart Location and Linkage (SLL) 

Emphasizes project location on 

connected and previously 

developed sites with existing 

infrastructure, near transit, and 

away from important natural 

resources. 
 

2. Neighborhood Pattern and Design 

(NPD) 

Compact, walkable, vibrant, mixed-use neighborhoods with good 

connections to nearby communities.  

 

3. Green Infrastructure and Buildings (GIB) 

Building and infrastructure performance at the district scale that reduces 

energy and water use, encourages historic preservation, and minimizes 

waste 

The LEED-ND rating system consists of prerequisites that all projects must meet a set of 

credits from which each project can choose to earn enough points for certification. Each 

prerequisite and credit has a general statement of intent followed by specific performance 

thresholds or prescriptive measures. To earn LEED-ND certification, an applicant project 

must satisfy all of the prerequisites and qualify for a minimum number of points to attain 

Figure 2.5. Picture explaining the LEED 

ND credit system as pe its criteria’s, 

LEED-ND Program Guide, 2009. 
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the project ratings listed below which are to be separately satisfied by each of the criteria 

as per their minimum requirements. The Table 3.3 explains this system.  

 

Since, this study tries to identify and highlight the issues with respect to green city planning 

of Songdo in terms of its spatial design. I would be considering only the first two criteria 

i.e. the Smart Location and Linkage and the Neighbourhood Pattern and Design to carry 

out my analysis in this study.  

Smart Location and Linkage (SLL) 

The smart location and linkage credit was introduced with the idea of giving the location 

of developments significant importance in the context of their surroundings. LEED ND 

has thus claimed that the location of any development, its use, its necessity and significance 

LEED ND 

Certification 

type 

Credit 

Points/Certification 

type 

LEED ND  

Criteria 

Max. attainable 

credits/ criteria 

Certified 40 - 49 Smart Location 

and Linkage 

(SLL) 

27 

Silver 50 - 59 Neighbourhood 

Pattern and 

Design (NPD) 

44 

Gold 60 - 79 Green 

Infrastructure 

and Buildings 

(GIB) 

29 

    

Platinum Above 80 Total 110 

Table 2.6. Shows the LEED ND Certification types and their maximum qualifying credit 

points along with the maximum attainable points as per each criteria.  
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in the overall fabric of the urban development carried a very profound importance in terms 

of green planning. 

To attain this credit, LEED ND has designated the following pre requisites:  

 

SLL 1: Smart Location  

SLL 2: Imperiled Species and Ecological Communities  

SLL 3: Wetland and Waterbody Conservation 

SLL 4: Agricultural Land Conservation 

SLL5: Flood plain Avoidance 

 

In the view of the purpose and the significance of this study, only the SLL 1 and SLL 3 as 

highlighted above would be considered to carry out further analysis. SLL 1 based on Smart 

Location has its relation to this study due to its application in spatial and master planning 

context. Since, Songdo was previously a mud flat and large part of the surrounding ecology 

interprets in the form of wetlands, it is imperative that SLL3 be taken up for evaluating the 

Green City rhetoric holistically. 

 

SLL 1: Smart Location  

The intention for introducing this credit was to encourage development in new, within and 

existing communities and public infrastructure. To encourage improvement of new and 

existing cities, suburbs and towns while limiting the expansion of the development 

footprint in the region. Also, to encourage more sustainable mode of transportation like 

walking and bicycling. Other than public transit, it also aims to foster a more inclusive and 

diverse community through land use, utilities and housing provisions. Therefore, all 

projects are required to fulfill certain optional sub criteria with the SLL criteria duly 

designated by LEED ND that may apply in the context of their individual development 

which are as follows: 

1. Locate project on an infill site 

2. Locate project on an adjacent site with connectivity 

3. Transit oriented development (TOD) 

- Locate projects along transit corridors 
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- Provision of co-development of transit and community 

4. Mixed use development/ diversity of housing within LEED ND  designated 

periphery of neighbourhood 

The first two options can be applied to brown field and existing communities only. 

Therefore, for this study I would focus only on the third and the fourth sub criteria. 

 

SLL 3: Wetland and Waterbody Conservation 

In order to conserve wetlands, native plants, wildlife habitat and water bodies, the credit 

looks to restore and conserve ecological entities. This has to be done by limiting 

development effects on wetlands, water bodies, and surrounding buffer land. There are two 

possible options in order to mitigate this condition.  

1. Sites with no wetlands, water bodies, land within 50 feet of wetlands, or land 

within 100 feet of water bodies 

Locating the project on a site that includes no wetlands, no water bodies, no land within 

50 feet of wetlands, and no land within 100 feet of water bodies. 

2. Sites with wetlands, water bodies, land within 50 feet of wetlands, or land within 

100 feet of water bodies 

Locating the project such that pre project wetlands, water bodies, land within 50 feet of 

wetlands, and land within 100 feet of water bodies is not affected by new development, 

unless the development is minor improvements or is on previously developed land. 
 

Both the credits mentioned above will be considered to carry out this analytical study to 

evaluate the Green City design component through the spatial and developmental 

perspective.  

 

Neighbourhood Pattern and Design (NPD) 

In LEED ND the neighbourhood Pattern and Design criteria was introduced to integrate 

and develop New Urbanism ideals at a micro scale. In New Urbanism it is observed that 

enforcing urban design guidelines that could foster green concepts like pedestrianisation 

and mixed use neighborhoods can enable socially inclusive and economically viable 

provisions. Therefore, the NPD criteria are also divided into six sub criteria.  
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NPD Credit 1: Walkable streets 

NPD Credit 2: Compact development 

NPD Credit 3: Mixed – use neighborhood centers 

NPD Credit 4: Mixed – Income diverse communities 

NPD Credit 5: Reduced parking footprint 

NPD Credit 6: Street network 

NPD Credit 7: Transit facilities 

NPD Credit 8: Transport demand management 

NPD Credit 9: Access to civic and public space 

NPD Credit 10: Access to recreation facilities 

NPD Credit 11: Visibility and universal design 

NPD Credit 12: Community outreach and involvement 

NPD Credit 13: Local food production 

NPD Credit 15: Neighborhood schools 

 

Each of these sub criteria have additional requirements for fulfilling their ultimate aims 

and intentions. Although the SLL and NPD criteria have distinct purposes, yet, there are 

many sub criteria that have common goals. Therefore, for this study, only the sub criteria 

highlighted above would be considered for analysis in terms of SLL and NPD. Hence, the 

Table 3.4 shows the integrated structure of the sub criteria considered under the criteria of 

SLL and NPD for carrying out analysis in the chapter 4. These sub criteria are further 

combined into groups with common intentions and aims.  
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Therefore, with regards to this framework and its interlinked criteria and sub criteria a set 

of 3 analytical categories have been concluded. These three categories consisting of three 

distinct themes would help to understand the implementation of LEED ND in those 

domains with respect to Songdo.  

 

Therefore, the format of analysis after combining the common intentioned 

criteria is given below: 

• Natural Ecology 

- Understand native ecological character of Songdo 

- Review reclamation efforts and present existing conditions & ramifications in 

Songdo.  

• Location, linkage and mobility 

- Understand transit provisions and TOD implementation in terms of 

walkability and Land use in the study areas in Songdo.  

- Evaluate the pedestrianized and compact character of neighborhood in study 

areas. 

• Mixed-use development 

- Understand land use diversity in the neighborhood of study areas 

- Evaluate the diversity in terms of housing and incomes in study areas.  

 

Table 2.7. Shows the selected subcriteria under SLL and NPD considered for this study and 

links those with the same coloured arrow, which has a commonality in purpose and ultimate 

intention  



32 
 

CHAPTER 3 - SONGDO’S URBAN 

DEVELOPMENT 
 

3.1 Songdo’s Urban Development Overview 
“The idea of building Songdo City on a reclaimed land was part of Korea’s national 

development strategy for a long time. Also, land reclamation to expand the national 

territory has long characterized Korea’s territorial development strategy” (Shin, 2013).  

”After a short delay of three years due to the central government-led construction of a new 

international airport nearby, the reclamation of Songdo Island eventually started on 10 

September 1994” (Hankyoreh, 1994).  At that time the municipality of Incheon was keen 

on developing a “City of the future”. Thus, a memo was signed with 17 private firms to 

establish dedicated districts for Knowledge and Information technology. All these plans 

were stalled when the country was hit by the Asian financial crisis in 1997.  

 

3.1.1 Impact of 1997 IMF crisis on Songdo’s development in terms 

of economics and politics and the Public Private Partnership (PPP) 

Model 

In 1997, Korea was hit by the IMF Asian financial crisis. “The establishment of  free 

economic zones was introduced as a part of the manifesto of the President Kim Dae-Jung 

administration (1998-2003) that aimed to steer away the Korean economy from being too 

dependent on the manufacturing industry and towards an economy of international 

logistics, finance and high-tech industries including information technology and 

electronics” (Shin, 2013).  In Incheon, three land reclamation areas came to constitute the 

Incheon FEZ: Songdo City, Yeongjeong City (where the new international airport is 

located) and Cheongna City. ”In the wake of a financial instability and new policy favoring 

foreign investment, Korean leadership recognized the need for outside expertise and 

involvement. The city of Incheon was also looking for a new plan of action. This led to the 

idea of reclaiming and developing Songdo “(Southerton, 2009). “Furthermore, from the 

mid-1990s, the rise of local state entrepreneurialism had become evident, due to the 

political decentralization that resulted in the direct election of mayors and provincial 

governors” (Choi, 2011).  Entrepreneurial cities were therefore characterized by a 
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dependence on domestic and global capital for local economic development, and the 

promotion of urban development led by mega-projects and spectacular landmark buildings 

to create investor-friendly landscape.  

“Initially, the reclamation of Songdo began from 1996 but slowed down during the IMF. 

It geared up again in 2002 and the work for the Songdo IBD began at that time” (Shin, 

2013).  Due to its strategic location, the Korean government, Incheon metropolitan 

government and other stake holders could foresee its potential as a global gateway due to 

its proximity to the airport and the seaports.  

A Public Private Partnership (PPP) model has been applied for the all-round development 

of Songdo. A number of stake holders have been involved like the developers Gale 

International, POSCO E&C, IFEZ, the Korean government, financial investors and the end 

users.  This has highly influenced the way Songdo city today has turned out to be. Songdo’s 

international popularity was boosted by the construction of Songdo IBD on a parcel of land 

that was sold to a joint venture whose majority of share was held by Gale International. 

“This joint venture possessed exclusive development rights for the construction of the IBD, 

bringing close to what Shatkin has coined as a ‘Privatopolis’ ” ( Shin, 2013).  This joint 

venture also heavily promoted Songdo’s eco and smart city idea from the outset. Thus, 

Gale International appointed KPF as the architect for master planning of the Songdo IBD 

at that time and subsequently the entire Songdo city. And thus, they chose the sustainable 

city approach for the design (Segel, 2005).  

3.1.2 Songdo’s various labels: The concept of an international, 

smart, ubiquitous, sustainable and green city 

The beginning of Songdo can be traced back to a campaign promise made by presidential 

candidate Tae-Woo Roh during his first visit on April 23, 1988 to Incheon, a northwestern 

city on the Korean peninsula, exactly three days before the general election. It was planned 

as an international city for commerce and information on reclaimed wetland from the 

Yellow Sea, covering an area of 48.26 square kilometers and due for completion by 2011 

(Shwayri, 2013).  “Songdo has been strategically planned to intervene in existing global 

and world city networks” (Kim, 2013).  The Incheon Free Economic Zone of which 
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Songdo is a constituent of, adopted the slogan, “IFEZ, attracting world attention” (IFEZ, 

2011), clearly alluding to its global aspirations (Choi, 2015). Songdo has been purpose 

built to invite a global audience. Through top-down decisions drawn upon in the current 

discourse of global cities, Songdo is strategically planned space utilizing a range of 

elements.  

 

From comprehensive urban plans provided  by prominent architectural firms to joint 

partnerships between the state and transnational development firms making full use of 

geographical proximity to the ocean (Kim, 2013). Hence, the New Songdo International 

City is a customized planned city to create a business environment to foster interaction 

between the domestic and international businesses (IFEZ, 2016).  

 

Other than developing Songdo as a global hub there are also other features that are often 

associated with Songdo like ubiquitous, smart, MICE, sustainable and eco/ green city. This 

has been often spotted in Songdo’s promotional brochures and other materials (IFEZ, 

2016). Songdo city prides itself in being an environmental, smart and ubiquitous city. This 

has been a key selling point to global real estate market (Shin, 2013). Again to attract high 

end international companies, the IFEZ made relaxations in trade and taxation laws to 

differentiate from other areas. In addition to this, it also strived to serve a wider network 

of related businesses and people using high-end technologies, creating world-class cities 

through appropriate infrastructural facilities and amenities (Shwayri, 2015). This led to the 

formation of several labels over a period of a year. 
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3.1.3 Songdo, Green City ideas and subsequent criticisms  

Green urbanism was conceived by the Korean state as early as in the late 1980s. Korea 

also witnessed the proliferation of national development strategies such as cyber-Korea 

and e-Korea strategies that tried to integrate information and communication technologies 

in transforming the ways in which people lived and worked (Yigitcanlar and Lee, 2014). 

By the time the master plan of Songdo IBD was finalized, “government officials 

envisaged” an ‘eco-friendly and intelligent’ city completely different from Seoul (Shin, 

2015). 

 

The ‘green city’ idea has been a concept that was envisioned and aggressively pursued by 

Pres. Lee Myung-Bak’s government (2008-2013). They emphasized on the word ‘green 

growth’ which signified the national development policies. Due to the impactful global 

financial crisis of Korea, the Lee administration particularly emphasized on large-scale 

construction activities under the label of ‘green investments’ to foster economic stimulus. 

President Lee’s national low carbon green growth strategy is crucial because it directed 

investment towards projects that fulfilled his vision.  

 

Green Urbanism in East Asia is frequently presented by a growing number of experts as a 

pseudonym for Developmentalism that links urban entrepreneurialism to large-scale urban 

projects (Kim, 2013).  In the case of Songdo the, ‘Green City Development’ is interpreted 

as a new paradigm in which ‘green’ as a visual message taps into the public imagination 

to rearticulate the ‘promise of progress’ that achieves a post-industrialized (perhaps 

Western) standard of living without the perilous environmental consequences. This regime 

of neoliberal environmentalism emerges through the discursive process in the media and 

expert analysis that embraces the spectacle of new cities rising from former hinterlands as 

the outcome of free trade and international competition (Kim, 2013).      

 

Songdo has often been at the receiving end of critical high points of planners and policy 

makers alike. “The smart city was the wrong idea pitched in the wrong way to the wrong 

people,” suggested Dan Hill, of urban innovators the Future cities catapult. “It never 

answered the question: ‘How is it tangibly, materially going to affect the way people live, 
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work, and play?’” (The Guardian, 2014). Over a period of years the way cities are shaping 

to adapt to smarter lifestyles have raised questions as to how be them able to solve organic 

issues with respect to high cost of living, lack of jobs, informal activities and lifestyles. 

Parag Khanna, a senior fellow at the New America Foundation highlights the promise of 

the new urbanism, especially the new wave of cities being built from scratch. These are 

bold undertakings involving massive capital investments, cutting edge “smart” technology, 

and deployment of eco-designs. Among these new urban forms, Khanna singles out South 

Korea’s New Songdo City for special consideration. “Indeed,” he states, “Songdo might 

well be the most prominent signal that we can—and perhaps must—alter the design of 

life” (Khanna, 2010 & Kuecker, 2001).   

Songdo does not fit in the existing development paradigm of Korea and is exclusive. In 

fact, Songdo City comes to display characteristics that are closer to what was (Douglass & 

Huang 2007) referred to as “exclusive utopia for an emerging urban upper middle class” 

where there is no democratic civic input (Caprotti, 2014 & Shin, 2015). This comes at the 

expense of no adequate attention to urban diversity and especially the ‘right to the urban’ 

(Shin, 2014).  

 

3.2 Songdo Master Plan 

The Songdo master plan has been configured in the form of theme based clusters.  It aims 

to construct an international city. Thus, with the directive of the Incheon Metropolitan 

government; Gale International and POSCO E&C, the architects KPF set out to create an 

urban environment that could both lure and retain, international capital and people (Choi, 

2013).  Hence, the clusters have been arranged adjacently to the IBD in order to facilitate 

exchange between high end multinationals and businesses. Korea’s approach prior to the 

1997 crisis had been focused more on an insular and export based economy. But, after the 

1997 crisis top-down policies diverted to internationalize and liberalize the economic 

transition towards producer services and knowledge sectors (Cho, 1997). In the case of 

Songdo, the presidential candidate Roh Tae-Woo announced in 1988 visit to Incheon that 

a new international city for commerce and information technology would be built on 

reclaimed land (Shwayri, 2013). Therefore, in 2000, when Incheon’s city master plan for 
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2020 was approved it focused on the development of Incheon as a global hub for business, 

finance and knowledge economy (Choi, 2013). This has fostered the interlinkage between 

the IBD and the knowledge and I.T sectors to be conjointly located in the master plan 

produced by KPF. Also adding to the same, the relaxation of policies within the IFEZ has 

also allowed private international educations with a global outlook to enter Songdo with 

more lenient regulations.  Songdo has welcomed international campuses in the educational 

cluster like the Yonsei global campus, Incheon University global campus, State University 

of New York’s global campus, the Ghent University, the George Mason University and so 

on which are already open and operating.  

The Songdo city project has been a green field development project. The project was 

reclaimed and resulted in a development from scratch. In-fill developments can be defined 

as new development that is sited on vacant or undeveloped land within an existing 

community, and that is enclosed by other types of development. The term "urban infill" it 

implies that existing land is mostly built-out and what is being built is in effect "filling in" 

the gaps. (Sustainable cities institute). In the case of Songdo, the development began in a 

blank slate and followed a newly built master plan on a vacant land. The figure on the 

following page shows the cluster separation of the Songdo Master Plan. . 

 

 

 

 

 

 

 

 

 

 

Figure 3.2. Songdo Master 

Plan – Cluster Divisions, Base 

Plan, IFEZ 
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CHAPTER 4 – ANALYZING THE GREEN CITY 

OF SONGDO AS PER LEED ND 
 

4.1 Natural Ecology of Songdo 
Songdo rises out of tidal mudflats which spans over an area of 140 km2 in Incheon. It hosts 

tens of thousands of migratory birds and it is protected by national environmental laws. In 

the Songdo tidal flat, there have been at least 11 species of migratory birds which have 

been termed as ‘internationally important’ under the Ramsar Convention (Ko, Schubert 

and Hester, 2011). As of 2009, the Songdo tidal flat was visited by approximately 40,000 

shorebirds each year and was used by 178 species of birds including Black – faced 

spoonbill (Platalea Minor), the Saunder’s gull (Larus Saundersi), the Relic gull (Larus 

relictus), the Eurasian Oystercatcher (Haematopus Ostralegus) and the Little turn (Sterna 

albifrons). 17 endangered species designated by the Korean Ministry of Environment 

inhabit the area and 9 pairs of Black-faced Spoonbills sought food at the Songdo tidal flat. 

The Ramsar convention on wetlands came into force for the ROK on 28 July, 1997. 

Presently ROK has 19 sites designated as wetlands of international importance with a 

surface area of more than 18,315 hectares and this also includes the Songdo tidal flat (The 

Ramsar Convention, official website).  It has been covered under the coastal protected area 

and includes a larger area of tidal mud flat along the coast of the Incheon Metropolitan 

City which has a complicated coastline with about 170 large and small islands. These 

mudflats are also critical to the survival of many marine species and maintain the 

biodiversity in the region. Traditionally, the Site has been used by fishermen and clam 

collectors, who fish with their bare hands.  

 

4.1.1 LEED ND Criteria – Native Ecological Preservation 
In the LEED ND smart location and linkage criteria there is a credit designated separately 

for wetland and waterbody protection and conservation. The purpose for introducing the 

credit revolves around preserving water quality, natural hydrology, habitat and biodiversity 

through conservation of wetlands and waterbodies. The requirements to fulfill this credit 

are through limiting development effects on wetlands, water bodies and surrounding 

buffers. This can be implemented in two ways; (1) locating the project on a site that 
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includes no wetlands, no water bodies, no land within 50 feet of wetlands and no land 

within 100 feet of waterbodies and, (2) locating the project such that wetlands, 

waterbodies, land within 50 feet and land within 100 feet of wetlands is not affected by 

new development unless the development is minor improvements or previously developed 

land.  

 

4.1.2 Songdo Reclamation and present situation  
In 1998, President Roh Tae Woo announced that a new international city for commerce 

and information technology would be built on reclaimed land (Shwayri, 2013). Thus, it 

started in 1991 due to political and economic barriers. In 2000, the Incheon City Master 

Plan for 2020 was approved focusing on developing a global business hub. Incheon 

recorded the largest loss of tidal mudflats among South Korean localities from 2003 – 2008 

of 33.2 km2 out of total national loss of 60.8 km2 (Ko, Schubert and Hester, 2011). The 

construction of IFEZ is the major cause of the rapid disappearance of Incheon’s pre-

existing natural environments, particularly, the tidal-flats. While, Incheon use to have 4 

different tidal-flats-Ganghwa-do, Gimpo, Namdong, and Song-do, as urbanization took 

place starting from the 1980s, except for a portion of the Songdo tidal-flats, all of them 

have been and are being reclaimed today. 

 

Figure 4.1. Picture showing the wetland in Songdo in the backdrop of high rise constructions, 

Taken in October, 2016 
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In 2001, the development of Songdo was relaunched resuming reclamation efforts (Choi, 

2015). In 2004, 4400 acres of it were reclaimed to extend Songdo as a new ocean front 

city. Songdo’s environmental and economic aspirations claim to be in line with the national 

government’s plans for green growth.  With the idea of becoming a global business hub, 

Songdo International City consists of 11 sections with various land uses. The figure 4.2 

below shows the changing gradient of the Songdo mudflat in the last century.  

        

                            

Therefore, the gradual flow and interlinkage 

between mudflat and the surrounding area 

which had a blurred boundary was converted 

into a defined boundary which took the shape 

of the Songdo Master Plan. It is ironic that the 

‘Green Master Plan’ of Songdo required the 

filling of the Songdo mudflat. Even the 

reclamation of Songdo has been carried out 

in 11 sections. The most recently reclaimed   

parcel is the section 11.  

The most significant concern caused by the 
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Figure 4.2. Maps showing the changing gradient of the shoreline of the Songdo tidal flat, 

recreated from (Ko, Schubert and Hester, 2011).  

 

Figure 4.3. Showing the division of 

the sections of the reclaimed parcels 
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Reclamation of the Songdo tidal flats is the decline of internationally endangered 

shore and water birds. Among the 13 species of water birds present on these tidal 

flats, 1% of the 10 species are located on the Section 11. But, two of those are no 

longer recorded on the tidal flats from 2006 onwards (Ko, Schubert and Hester, 

2011). Since 2009, the black-faced Spoonbills began nesting and breeding on an 

artificial island inside an industrial drainage pond near sections 11 where the last 

phase of filling has almost finished (Ko, Schubert and Hester, 2011). Another 

crucial impact has been seen on a human and social front. The reclamation of these 

tidal flats has also taken away means of living of the residents who are 

predominantly fisher men. A vast portion of the Songdo International Business 

District used to once upon be a fishing village in the 1950s. At that time, tidal flat 

used to be filled with seashells and the production would go up to 7000 tons in the 

peak period. But, ever since the reclamation efforts began in 1980s, the Ministry 

of Land, Transport and Maritime affairs banned the construction of new fish 

farming businesses and denied extension of the existing ones. This led to the 

closure of this industry in Songdo and by 2004 left 1264 people jobless in this 

industry. There were some policies introduced with respect to compensating the 

people. In the section ahead we will discuss those policies and their impacts. 

  

 

 

 

Figure 4.4. Showing the reclaimed land in Songdo in 2010 on the LHS and the 

reclaimed land by 2015 on RHS.  

  



42 
 

As seen in figure 4.3, in 2010 a substantial portion of the Songdo tidal flat was reclaimed 

yet, it had not reached the form that is conceptualized in the Songdo master plan. LEED 

ND ideals were included in the development of Songdo from 2009 onwards, although there 

are some gaps in terms of the exact year. But, various references have indicated that after 

2009 Songdo has initiated its planning processes as per the LEED ND. In spite of the 

inclusion of LEED ND by that 2010 which emphasized on the protection of wetlands and 

native ecology, it has been observed that the reclamation efforts had been continuing in 

Songdo disregarding the LEED ND requirements. This can be seen in figure 4.4. In the 

figure it can be clearly seen that the sections 11, 7, 6, 10 and partly 8 & 9 have been 

reclaimed additionally between 2010 and 2015. The reclamation carried out between 2003 

to 2008 was 0.79 km2 whereas after 2010 the reclamation carried exceeded the amount of 

area that was reclaimed before. Approximately 0.95 km2 were reclaimed after the inclusion 

of LEED ND.  Therefore, the resulting form of the master plan by 2015 bears resemblance 

to the conceptualized master plan of Songdo which is widely promoted by the IFEZ.  
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4.2 Research Study Area and LEED ND Neighborhood 

Parameters 

The Songdo IBD was the first cluster to be planned as per the LEED ND criteria which 

spans over 1500 acres. Therefore, for this study the IBD, Science & Technology and 

Knowledge & Industrial clusters have been selected as study areas. The IBD serves as the 

financial and business district of Songdo which is supported by ancillary industries and 

communities. Therefore, to understand the reflection and application of the LEED ND at 

a micro scale it is best suited to consider only a fraction of the master plan for study instead 

of the complete city.  

Figure 4.5. Showing the area considered for this study; includes the IBD and parts of the 

K&I, Science and Technology and Bio-tech clusters.  
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4.2.1 What constitutes a neighborhood as per LEED ND? 

LEED ND does not strictly define what constitutes a neighbourhood. But, on the contrast 

in fact size is a defining feature of a neighbourhood. It is designed to certify exemplary 

development projects that perform well in terms of smart growth, urbanism, and green 

building. Projects may constitute whole neighbourhoods or multiple neighbourhoods. 

There is no minimum or maximum size for a LEED ND project. But, the core committee 

at LEED has determined that the maximum area for a neighbourhood can be considered as 

320 acres. A project larger than 320 acres is eligible but may finding documenting certain 

credits difficult and thus, should consider dividing the area into separate LEED ND 

projects each of 320 acres.  

 

In terms of Songdo, LEED ND in Songdo was first applied to the IBD and partly the 

Knowledge and IT cluster area which constitutes 1500 acres. Songdo is also the largest 

LEED ND project outside of North America (Whitman et al, 2008). Although there is very 

little literature available on how the LEED ND neighbourhood separation was planned. 

There is enormous disparity in terms of Songdo as to how the master plan was conceived 

on a large scale taking LEED ND as the base. So, considering this gap, we would look at 

the neighbourhoods from the basic eligible parameter of 320 acres part by part.  

 

4.3 Location, Linkage and Mobility 
 

4.3.1. TOD and Housing-Jobs proximity 
 

LEED ND Metrics – TOD 
The Citizen’s guide to LEED-ND states that locating housing and jobs in compact clusters 

near public transit, widely referred to as “Transit-oriented development,” increases the 

likelihood that people will take transit or walk rather than drive. Often in promotional 

brochures and articles, Songdo has claimed to have excellent public transit, emphasizing 

mass transit over car use, cycling and walking. It has a subway line which connects the 

existing line in Incheon, with six stops located within the city. (Choi, 2015) 
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The LEED ND metrics for TOD 

are largely focused around the 

transit provisions at a 

neighbourhood scale. The total 

area of Songdo is 53 Sq.km. 

Initially LEED ND criteria were 

utilized to plan an area of 1500 

acres which is larger than the 

optimum area of 320 acres as 

required by LEED. At the same 

time, LEED ND is flexible in 

terms of minimum and maximum 

neighborhood sizes. Yet, there 

are substantial gaps in terms of 

TOD and its implementation at the 

city scale. Under the Smart 

Location credit, the development 

must be located on a site with existing or planned transit service in terms of subway 

consisting of at least 50% dwelling units and other nonresidential land use within ¼ mile 

of a subway. At the same time, the periphery can extend up to ½ mile for a subway station. 

The figure 4.6. As shown on RHS shows diagrammatically the optimum distance 

designated by LEED ND which can foster the use of public transportation in a region 

encouraging walkability. When TOD is in question, transit option is considered as subway 

transit.  

 

Transit locations and TOD Periphery 

Songdo has one transit line which connects it to the nearby Incheon city and the larger 

Seoul city region. The subway consists of 6 stops and hopes to connect prominent clusters 

within Songdo. The figure 4.7. As seen below shows the location of the transit in Songdo 

and demarcates the neighbourhood that can be considered in TOD as per the LEED ND 

metric. 

Figure 4.6. Map showing the walking routes on 

pedestrian network showing distances from 

dwellings and nonresidential uses to transit stops, 

LEED ND Program Guideline, 2009 
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As mentioned in chapter 1, the development of Songdo began in 2001 and by 2016 a 

substantial part of Songdo had been developed. Yet, a significant part of Songdo is still 

undergoing development. The six subway stops are almost 500 meters to a kilometer away 

from important areas (Choi, 2015). The subway line has mostly been established along the 

parcels of proposed developments which are presently under construction or unoccupied 

and vacant lands. This distanced the subway line route from the already developed and 

functional areas. In the case of the Incheon University station, the stop is more than a 

kilometer away from the actual campus, requiring regular shuttle buses to run between the 

subway station and the campus bus bay (Choi, 2015).  In terms of bus service, Songdo has 

Figure 4.7. Map showing the location of subway station in Songdo along with the periphery 

of TOD at an inner distance of 400m (1/4 mile) and outer 800m (1/2 mile) as the LEED ND 

metrics.  
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diverse options for users to commute within Songdo and to nearby cities such as Incheon 

and Seoul. The list below shows the number of buses circulating in Songdo and the 

intervals between the frequencies of buses.  

 

No. of buses between Songdo – Seoul  = 9  (Interval Approx. 10 – 25 min average) 

No. of Internal running buses in Songdo  = 8 (Interval Approx. 12 – 25 min average) 

No. of buses to nearby Incheon City = 2 (Interval Approx. 15 – 20 min average) 

No. of Express buses   = 5 (Interval Approx. 15 – 30 min average) 

 

The average wait for buses is between 15 to 20 minutes and the number of buses running 

between Incheon and Songdo are comparatively low. Bus stops are located distantly from 

each other in Songdo but, there is at the least one bus stop service outside every subway 

station. 

 

 

 

Source: (IFEZ Official Website,  

http://www.ifez.go.kr/global/biz/contents/CTS_0000000000000190/getContents.do) 

 

Figure 4.8. Map showing the highlighted areas where bus stops are located specifically  

in the context of the Central Park station and the Incheon University station 
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The figure 4.8 highlights the areas where bus stops are located outside subway stations and 

in other areas. In terms of the Central Park station, there is only one bus stop outside the 

station where two buses viz; M6405 and 908 arrive. M6405 goes to Seoul (Gangnam 

station) via IBD cluster whereas 908 goes to Incheon city passing the IFEZ without 

circulating internally through Songdo. Contrastingly, in the Incheon University station 

there are 5 buses connecting internally through Songdo and to Seoul. The buses 6-2 

circulate internally and 909 connects Incheon city after passing through Techno Park 

cluster. Whereas, 780 is an express bus. Therefore, both the station areas and their holistic 

connections to Songdo and areas outside are exclusive. The buses do not overlap bus stops 

or train stations. This requires users to walk to travel up to a certain location to board a bus 

for their destination. At the same time, the number of bus stops in the TOD periphery are 

also comparatively far lower that the provision in the IBD cluster. Another, aspect that 

influences is the distances between blocks and the character of streets which will be studied 

in the Compact Development section of this thesis. From the user experience interviews 

conducted among residents, workers, students and commercial facility owners at Songdo, 

about 21%  of the respondents answered that they used public transit less than once a month 

with a sizable 46% responded expressing that they did not find the transit options 

accessible and convenient. In the figure 4.8a and 4.8b show the survey results supporting 

these arguments. 

 

 

Figure 4.8a. Pie chart showing percentage of respondents who use public transport less 

than once a month.  
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Figure 4.9 shows the land use around the transit areas and depicts how the subway transit 

has been planned in proximity to underdeveloped areas largely. The figure 4.11 also shows 

the extent of Songdo that is not accessible to subway transit and is not in the periphery of 

TOD.  

 

Figure 4.9. Map showing the Land-use primarily in the IBD, K&I, Techno Park and Bio-

Front clusters in Songdo along with the periphery of TOD  

  

Figure 4.8b. Pie chart showing percentage of respondents expressing their views 

regarding the accessibility of public transit. 
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The map helps understand the variety of land use in the IBD, K&I, Techno Park and the 

Bio-Front clusters largely. It can be seen that most of the land on the left hand side of the 

subway line is largely underdeveloped and under construction. The figure also illustrates 

that there is comparatively low residential use in the LEED ND designed TOD periphery 

across the neighbourhoods on the subway line. This also emphasizes on the results gained 

from the survey interviews on the reason for people to refrain from using subway 

transportation in spite of almost 44% of the respondents being the residents of Songdo. A 

primary reason for the same is the inaccessibility of Subway from largely residential 

district. This area can be seen in figure 4.11 which shows the extend of the neighbourhoods 

that are not in the TOD periphery and are largely residential by highlighting those parts in 

light grey.  

 

 

 

Figure 4.11 Map showing the Land-use, primarily residential district in IBD and Techno  

Park clusters that is not accessible to TOD   
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Almost, 65% of the respondents felt that they could not completely rely on just public 

transportation for travelling in and out of Songdo as shown below in figure 4.12a. 

 

 

Out of the total respondents 35% were residents of Songdo with 42% each living in the 

IBD and surrounding areas. This can be seen in the figures 4.12b. Below.   

      

In terms of the transit location and accessibility, presently a large resident population of 

Songdo is residing in the IBD cluster. The resident blocks in this area do not fall in the 

TOD periphery as required by LEED ND. The transit periphery in the existing scenario 

Figure 4.12b. Graphs showing the percentage of respondents living in Songdo on the right hand side 

and the percentage of respondents associated with the cluster type.  

  

Figure 4.12a. Pie diagram showing the percentage of respondents that cannot rely only on public 

transit. 

 

Figure 4.12. Picture of the LHS showing the undeveloped region and RHS showing the developed 

region  
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has developed a rather deserted and segregated fabric. It does not exactly address the 

aspects with respect to livability, walkability and the diversity context. At the same time, 

LEED ND largely emphasizes on the scalar aspect of developments which in turn reflect 

on the overall green and sustainable circulation of a neighbourhood. Songdo is a mega 

scalar Green City and it is ironic that the LEED ND compact and traditional neighbourhood 

planning ideals seem finely contradicting to the core pulse of the development strategy 

which in fact promotes seemingly international, business oriented and highly bureaucratic 

model.  

 

Housing and Jobs Proximity - TOD 

The location of housing and jobs in proximity to transit locations is a prerequisite in the 

LEED ND certification. This is intentioned with the idea to encourage balanced 

communities along with a diversity of uses and employment opportunities.  

 

LEED ND Metric 

Locating a residential component such that the geographic centre is within ½ mile walk 

distance of full time equivalent jobs and transit, wherein the jobs are equal to greater than 

the total number of dwelling units. At the same time, the residential component must be 

30% of the project area.  

For this study, the transit peripheries of the Central Park and Incheon University stations 

have been considered as the project area. It was observed that the larger part around these 

areas is vacant and undeveloped. At the same time, the housing locations were not adequate 

in comparison to the LEED ND requirements. In the Central Park periphery, the housing 

component outweighed the jobs significantly and in the Incheon University periphery the 

opposite was reflected. The maximum walkable distance between the two also exceeded 

the ½ mile parameter. It was also observed that the land use around the two station areas 

is dominantly single use and lacks diversity. Therefore, the sparse location of housing and 

jobs from each other and transit corridors have been illustrated in the figure 4.13 as shown.  
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Present condition 

 

Housing = 6% of total project area  

Jobs = 25% of total project 

 

 

LEED ND does not define what constitutes a job or whether any commercial establishment 

in the designated periphery can be termed as a job provision. This is also a gap that has 

been observed in the LEED ND guidelines. In this case the requirements do not target a 

specific land use or function. Therefore, it has been ascertained that the entire land use in 

terms of housing and commercial or industrial in the ½ mile TOD periphery be described 

as housing and jobs. The minimum requirement of sufficient housing capacity is 30% of 

project area but in this case it only measures up to 6%.  

 

4.3.2 Compact development and walkability 

The LEED ND and the New Urbanist principles highly encourage traditional planning of 

neighbourhoods with narrow and compact development ideas. This is introduced with the 

intention to conserve land and promote livability, walkability and transportation efficiency. 

Figure 4.13. Map showing the location of housing and jobs in the  

½ mile periphery of the station areas 
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Also, to encourage daily physical activity associated with walking and bicycling. The 

neighbourhood pattern and the block structure has been highly attributed to being a primary 

component of affecting the overall walkability, linkage and accessibility between streets, 

blocks and neighbourhoods. This is also, further combined with the amount of blocks/ 

dwellings that can be contained in a walkable distance and also on the character of streets 

and their layout. 

 

LEED ND Metric VS Present scenario in Songdo 

The LEED ND metric encourages a robust network of internal streets and good connection 

with the surrounding communities, pedestrians, bicyclists and drivers. The implementation 

of these ideas must be done in the form of multiple intersections and short blocks. The 

maximum average block perimeter to achieve an integrated network must not cross 452 

meters and the maximum uninterrupted block face should be ideally 137 meters. Also, 

intersecting streets should be placed at minimum of 121 to maximum of 162 meters as 

shown in figure 4.14... The figure 4.15. Shows the location and the block sizes.  

 

Figure 4.14. Map showing the street intersection interval distance 

(Min. 121M (400ft – 500ft) to 162M), LEED ND Program 

Guideline, 2009 
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The block sizes in Songdo are exceeding the walkable parameter. Although the buildings 

are flanked by sidewalks, they also lack mix of retail and other commercial activates which 

add to the pedestrian environment. We will study this further. All the block sizes are sized 

equally in a grid, which does not alter the pedestrian environment and does not make it 

interesting. Hence, larger distances between blocks tend to remain a constant.  

 

 

Figure 4.15. Map showing the block perimeters and block faces in Songdo IBD 

 

Figure 4.16. Map showing the intersections among internal streets in Songdo IBD 
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The internal street network is mediated by the block sizes and thus, it has resulted in distant 

intersections and lower number of intersections. A walkable periphery is expected to have 

at least 90 medium and large intersections to help users explore varied routes and walking 

environments but, in the case of Songdo IBD, they are limited to 25. In terms of the street 

widths, for internal streets it is best advisable to maintain width in-between 9-12 M and 24 

M for the next set of outer ring roads which are followed by 36 M roads for high speed 

motorized use. But to the contrary, the street width do not vary and are restricted to 20 -22 

M for internal streets and 30 – 34 M for arterial main roads, there are not diversity of 

intersections allowing users to explore multiple short and long routes. In the survey, 47% 

users responded that it was not convenient for them to walk in the neighbourhood of their 

home, study or work as shown in figure 4.16a.  

 

 

In terms of block composition, there are gaps in the LEED ND metric system. The 

requirement of the block sizes and the optimum number of dwellings is largely as per the 

US standard of urban planning which is based on horizontal growth and detached housing. 

Figure 4.16a. Pie diagram showing the percentage of respondents who find walking convenient in Songdo 

Figure 4.17. Picture showing the deserted sidewalks on LHS and people crossing the 

streets informally at odd locations on RHS 
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Whereas, in Songdo the housing neighbourhood structure is largely based on high rise 

buildings and apartment housing. Thus, the application of the LEED ND metrics lacks 

universal and inclusive local contexts since, there is no provision for alternate type of 

housing and relative criteria for the same.  

 

4.4. Mixed-Use Development 
 

4.4.1. Mixed Land Use 
The LEED NDs smart growth oriented strategies encourage mixed land use in 

neighbourhoods and diversity of housing, jobs and services around transit uses. It stresses 

on the principles that project neighbourhoods must be located near shops, services and 

facilities such that within ¼ mile of walking distance there must be at least 19 diverse uses 

consisting of 50% housing. In terms of TOD, there is no specific provision to the scale and 

number of diverse uses in correlation to the demand of the TOD of the region. Time and 

again it can be ascertained that there are numerous gaps in the LEED ND credit system 

which is rigid and has very localized ideals. The universal applicability of the LEED ND 

metric system in accordance with the size of the neighbourhood or the region is unclear. 

These metrics do not take into account the possibility of organic growth and place vitality.  

The figure 4.18 shows the lack of diversity of land use in the ¼ th mile walkable extend of 

transit and the neighborhoods. 

In Songdo, the land use around transits is sparse and is largely singular use. It forms gated 

sectors of separate uses and the ratio of each components with respect to each other and 

the density is also disproportionate as seen in figure 4.18. The vitality of diverse uses, jobs 

and housing types have the ability to develop place vitality and encourage walkable 

neighbourhoods. The transit development around the Central Park station is sparse and a 

substantial amount is undeveloped. The area outside the station does not particularly have 

any commercial choices such as restaurants, café’s, markets or other utilities. At the same 

time, the Central Park distances the residential district and the transit station location. The 

table below; table 4.19 shows the land use percentage and the extent of the diversity of 

uses around the ½ mile TOD region of the Central Park station. 
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Land Use Type  Percentage of Land use w.r.t 

½ mile area 

Jobs and Office  1.36% 

Housing  1.4% 

Green space 18.21% 

Undeveloped 42% 

Table 4.19 Table showing the percentage of distribution in the TOD periphery of the Central Park 

station in IBD  

  

Figure 4.18. Picture showing the deserted sidewalks on LHS and people crossing the streets 

informally at odd locations on RHS 
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The user experience interviews have also resulted in depicting that almost 40% of the 

respondents felt that supermarkets were not in their walkable reach and at the same time 

41% felt that they did not have enough choices in terms of commercial options like 

markets, malls and other services.  

 

 

 

 

      

 

 

4.4.2. Housing Diversity and Income 

Density of housing types and users is a vital concern in today’s highly urbanizing world. 

In many communities, the news of a potential project that proposes to increase the number 

of dwelling units per acre can unleash an uproar by neighbors. This is unfortunate as 

density is a tool-arguably the most powerful one controlled by a municipality to create a 

more sustainable city while at the same time helping to preserve agricultural land and the 

open space beyond its borders (B, Toderian, 2008, Planetizan). A sustainable city must not 

only be structured into complete, well-connected, mixed-use neighborhoods that allow 

residents to work, live, play, shop, and learn within a convenient walking or transit distance 

but also must provide a diverse mix of housing reflecting a range of incomes, family sizes, 

and ages. In LEED ND it has been identified that for maintaining a socially equitable and 

an engaging community it is imperative that a wide range of economic levels, housing 

sizes and age groups must be accommodated in the community.  

 

  

Figure 4.21 User experience pie charts  
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LEED-ND Metric 
To harness a diverse and flexible society, LEED ND believes that a diverse variety of 

housing types play a key role. It is identified that diversity of income levels, age groups 

and abilities can be achieved only by the provision of diverse housing types, sizes and 

costs. This would enable a wide range of users to thrive and interact in a city or a 

community and impact on long term sustenance. The figure 4. 22 shows the lack of housing 

types and sizes in Songdo.  

 

 

 

 

Figure 4.22 Figure showing the diversity of housing in Songdo, the areas marked 

in red are the housing types which are similar in type and size.   
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The diagram above shows the housing types and their sizes. It is observed that Songdo 

predominantly consists of high rise apartment style housing. In the region marked in the 

black dashed box in the figure above, the neighborhood consists of 21 blocks. Each block 

approximately consists of 6 buildings. All of these buildings are a part of a residential 

complex and are high rise apartment style. The average housing unit size is approximately 

48 Sq.m this, pattern is repetitive throughout Songdo. It can be observed that there is a 

standard format of housing catering to families consisting of 3-4 members on an average. 

Even through the User Experience Survey’s it was found that 50% of the respondents felt 

that they did not have enough housing choices in Songdo. This with over 53% responded 

saying that the options available to them were not affordable. It was also observed that 68% 

of those who lived in Songdo, were living in high rise apartment style housing with their 

families. Therefore, this helps to understand that the groups which look for more affordable 

options are usually those who prefer to live alone which may be students and aged people 

who do not have those many options in Songdo. This also helps to understand that the 

housing options available in Songdo are targeted only towards a certain segment of the 

society which can afford high rise housing with exorbitant costs.  

 

In 2004, when 1264 fisherman from the fishing villages had lost their jobs and got 

displaced due to the reclamation efforts, IFEZ had introduced policies to give priority to 

these unemployed people in the purchase of a portion of Songdo’s reclaimed land as an 

economic relief. However, it was seen that the policy resulted in greater issues. Most of 

the unemployed residents were old people in the age groups of 60 – 70 who did not have 

purchasing power. Even those who had better economic background were not interested in 

buying the land. 

Table 4.23. Figure showing the user experience survey results with respect to housing 

affordability and choice.  
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They wanted their old homes back and wished to continue fishing on the tidal flats. There 

were at that time many instances when a fisher man bought a certain land and eventually 

passed away without making any profit from the land. Since, Songdo has completely been 

private investment led development, 80% of the fisherman gave up their priority 

purchasing rights to private investors. This policy made to help the poor but proved 

advantageous for the wealthy (Hyunji Do, Green Cities). 

 

This condition can be interpreted in two ways; the existing high land prices were beyond 

the ability of unemployed fisherman and therefore, the place vitality and diversity that 

Songdo could have harnessed due to this situation was totally missed. Secondly, due to the 

disinterest of the fisherman to buy lands in Songdo and selling them to private developers 

resulted in the development of the wealthy high rise apartments lacking diversity of 

housing and ultimately only catering to the privileged class.  

 

  

Table 4.24. Picture showing the apartment housing in Songdo, Taken June 2016 
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CHAPTER 5 - RESULTS AND CONCLUSION 
 
Through this study we observed and analyzed the Green City phenomenon of Songdo 

which has appeared from the recent concept of New Urbanism through its aggressive 

implementation and rather more aggressive promotion as a livable, walkable and 

sustainable city, one among many of its other names. In a rapidly urbanizing world of mega 

cities and green field developed cities from the scratch, decoding the puzzle between TOD, 

walkability, neighborhood planning and diversities would prove a key. On the basis of the 

study, there were some concluding observations  and finding have been made which will 

be discussed in this chapter with ultimately a final epilogue.  

 

5.1 Need for an integrated transit system 
The TOD in Songdo was planned around yet to be developed areas instead of already 

developed IBD cluster. It is evident that the subway line is isolated from the relatively 

more developed region.  It would have been significant if these decisions could be 

considered while preparing the development phase plans of the project. Subway transit 

planned in accordance with the proposed land use in the initial phase could have initiated 

an ecosystem between mobility and land use. But since, Songdo is a private development 

led project it is difficult to ascertain the development and growth of areas. In accordance 

to the LEED ND guidelines, Songdo well satisfies the criteria of subway and bus stations 

within the walkable boundaries yet, interestingly it loses out on the integration of these 

two systems to generate an interlinked transit lifeline. In terms of the Incheon University 

and the Central Park station areas, in spite of having bus stops just at the outside there are 

few buses circulating towards other areas in Songdo and outside. The buses are exclusive 

of the other bus stop and very specific to each of the bus stop location. Therefore, one has 

to travel to a specific area to be able to board a bus for the desirable location. This has also 

resulted in the creation of exclusive transit zones; one with the dominance of subway and 

the other with that of bus transit. Therefore, it cannot be claimed out rightly that Songdo 

lacks sufficient transit provisions but, it can be ascertained that Songdo lacks a coherent 

and integrated transit system. In the User Experience Survey it was found that 55% of the 

respondents never interacted with members from other institutions and parts of Songdo 
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whereas 50% responded that it was not convenient to travel in-between other institutions 

and clusters in Songdo and with over 68% responding that they felt that there is more need 

for interaction between other localities and members in Songdo. Therefore, a more 

integrative transit system can help more interactions between clusters and would lead to 

commercial, institutional and social exchange and ultimately evolve a stronger community 

and foster livability.  

 

5.2 Conflict of identity 
Songdo is also heavily dealing with an identity crisis. The various labels of Songdo such 

as Business, International, Research, MICE city and so on time and again interfere with 

the Green aspects of the development. This was actively found predominantly in one 

instance. The subway transit has been planned along relatively underdeveloped areas 

which lack density there is sparse land use around those transits (Central Park and Incheon 

University station). It was found that the housing and jobs ratio could not satisfy the LEED 

ND requirement of 50% housing provision in TOD periphery (Housing – 5% and Jobs – 

25%). They were also located distinctly in two separate transit areas. It was found that 

more that over 20% of the jobs in terms of research institutes and industries were found in 

the Incheon university station TOD periphery. Due to the cluster wise master planning of 

Songdo the land use outside the Incheon university station was predominantly bio tech 

research and knowledge institutes as it lies in the Bio-front cluster. This cluster wise master 

planning aiming to promote Songdo as a research, knowledge and business city has also 

served as the determining factor in the land use. The Songdo bio front conceptualization 

began in 2009 and the conceived development was completed in 2015 (IFEZ, 2015). LEED 

ND implementation also began from 2009 onwards. Therefore, in this case the land use 

lacked a balanced provision of housing and contrastingly focused on the provision of only 

cluster theme related land use. Therefore, the LEED ND implementation required housing 

and job proximity in the TOD periphery through the master planning. But, it appears to 

have deviated due to the selective and conflicting plans conceived by the developmental 

authorities. More emphasis was given to cluster based approaches.   
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5.3 Underlying mega scalar modernist planning approach  
In the case of Compact development, it was found that the interplay of block and street 

structure was maintained but with consistent deviations from the maximum limitations of 

what is designated as compact. The resultant form although still a part of the grid pattern 

with an added larger scale in terms of blocks and road widths. With over 86% responding 

about the convenient bicycle paths throughout Songdo there is yet a subtle message 

conveying that it is the vehicle’s paradise and the attraction for mega scale still defines the 

larger developmental reality. LEED ND criteria stress on reduced automobile dependence 

and usage. There are multiple intersections without variety of routes due to rigid road 

widths and block faces distances beyond walkable limits Therefore it is ascertained that 

although the LEED ND criteria may have been included in theory, the scale of the 

neighborhoods by and large seemingly adhere to the post-modernist mega city concepts 

based on automobile oriented planning. This can also be supported through the land use to 

determine the character of sidewalks reinstates that in Songdo there is significant need for 

more spontaneity. This can be done by allowing users to decide what must lie in-between 

the block and the street. There must be rooms for informal use. Also, many blocks lack the 

additional programs allowing for retails outlets within their building programs. This leads 

to stretches of sidewalks without any retail facility.  

 

5.4 Loss of ecology and social coherence 
There is no denying that the sustenance of ecology is at the core being of any place. When 

ecology is destroyed the system through which man negotiates with nature to 

accommodate is lost. The gradual gradient that native ecology and man develops forms as 

a buffer for the larger sustenance of the region. Therefore, with rampant reclamation it is 

evident that the informal existence of man is ignored. On the basis of this analysis done in 

chapter 4 it was found that during the reclamation process 1264 lost livelihoods and yet 

the reclamation activities continued post the inclusion of LEED ND and Songdo was 

reclaimed additionally. Therefore, this out rightly questions the legitimacy of LEED ND 

implementation and certification process. It also highlights the lack of serious 

implementation of Green City criteria.  
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5.5 Deficiencies in the LEED ND guidelines system 
The LEED ND as seen in this study earlier, is a system that rates a project on 

neighbourhood scale and the green techniques applied to individual buildings. Therefore, 

it is significant to first understand the points that Songdo has been certified against. The 

LEED ND began being tested in Songdo IBD as a part of a pilot program. It was realized 

that some conditions preluded from helping Songdo achieve LEED ND for the entire 

footprint (USGBC Official website). The exact certification obtained by LEED ND is 

unclear and not obviously evident either by USGBC or by IFEZ. And infact both the 

organizations have been steadfastly promoting Songdo as a LEED ND  project. Yet, as a 

part of LEED ND, 22 million square feet of buildings is LEED certified in Songdo. But, 

this does not clearly ascertain the success of Songdo as a LEED ND certified project in 

terms of its master planning. About 65 percent of the planned 100 million square feet of 

Songdo IBD has been built on the 1,500 acres of reclaimed land and none of those claimed 

lands received LEED-ND, planners said (USGBC Official Website). Yet, USGBC and 

IFEZ continue to promote Songdo as a LEED ND project inspite of the gaps in the exact 

LEED ND certifications achieved by Songdo.   

We conducted our analysis on the basis of the LEED ND criteria and credits for Green 

City design. But, it was observed that the credit definitions and guidelines were unclear. 

The LEED ND certification for determining the Green rating of a neighborhood or a city 

does have a very basic framework that can assist to determine what can be the components 

of a Green City design. But, on a more implementation scale it consists of several gaps and 

deficiencies. Since, LEED ND defines itself as a principle that can be implemented from 

a neighborhood to a city level, there is a lack of systematic framework that can enable city 

level planning which has very distinct scale and parameters in comparison to a 

neighborhood. In terms of Songdo, it was observed that LEED ND did not define a 

minimum or maximum size of a neighborhood but designated 320 acres as an acceptable 

neighborhood size. On a city level it is unclear as to how the neighborhood scale can be 

implemented. The guidelines and metrics for transit and housing were standardized and 

lacked the application in local context. For example, in the case of housing, all the 

guidelines were as per the US housing system of detached housing types but their 

applicability in the case of dense cities in Korea where vertical housing methods are 
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adopted is lost. It is difficult to apply it in local context. Other than housing diversity, there 

is no other tool that can include age, income and social diversity in general. All the criteria 

are similar to building codes and do not include the organic and interlinked aspects of city 

life.  

 
5.6 Concluding evaluation of Songdo as a Green City and 

the replication of these concepts in India - Epilogue 
 

Songdo expresses certain aspects as prescribed as Green in bits and pieces but then, 

features like public transit and sidewalks is a standard requirement for any city. Songdo 

lacks the Sustainable implementation of these ideas. Tools like LEED ND, in spite of 

having some features that do represent cannot necessarily form as the basis of Green City 

design. Green city design goes beyond the criteria of merely acquiring credit points and 

ticking the Green credit compliance check box. In Songdo, Green city is merely a 

promotional mechanism and there is enormous hesitance in the sincere application of 

Green City ideals. At the bottom below the pile of eco concepts lies a struggle to 

comprehend with the mega scale post-modernist city making theories. The several ideas 

floating that define Songdo are all hard to achieve and it is important Songdo prioritizes 

its paths and looks for a foundational structure at the outset. The very idea that a business, 

international and smart city could also become a green city is quite the oxymoron. “The 

intention is to develop new models of development whereby the developer can extract 

value from being an infrastructure provider by internalizing and commodifying resource 

flows within the development. Ultimately, the objective is to turn the whole development 

process, including the energy and infrastructure, into a single financial product that is 

replicable in other context” (Hudson and Marvin, 2009). For a city to be truly Green it 

must be forgotten that it can become a business model. This is where Songdo is constantly 

struggling. It wants to be all and be everywhere. LEED ND is surely becoming a quick 

model for generating Green Cities in the age of climate resilience and mitigation. And this 

definitely is a tool that city officials and governments find feasible and do-able. The 

complex questions arise from the various social classes that emerge even in the cities that 

are built from scratch. And the ability to allow people to negotiate with spaces and places. 
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LEED ND is definitely not a guiding principle to instruct on the means for social inclusion, 

vitality, and informal exchange. While New Songdo City is an example of the 21st 

century’s bounded, gated city where the imagined and real social pathologies of poverty, 

homelessness and the slum are kept outside the city in a tidy erasure of design and planning, 

there are social justice issues within the bounded city. These endogenous issues are hidden 

within the city’s service sector: the workers at the restaurants, cafes, and hotels, those who 

attend to the city’s infrastructure, and those who keep everything clean.  There is little 

information about the people who labor to ensure the daily reproduction of the eco-city 

(Kuecker, 2013). Event though LEED ND tries to be politically correct by avoiding any 

certification for claimed lands, its parallel promotion and allowance for LEED certified 

projects to be a part of an ecological catastrophe in itself is convincing enough to 

understand that it does not understand the workings of an ecological system which is core 

to sustainability of man kind. It rather takes a defensive attitude towards the more 

uncomfortable problems arising from the built from scratch cities which are by products 

of more complex interlinkages arising from social justice and ecological threads.  

The Smart City Mission (SCM) was launched on 25th June, 2015 by the Ministry of Urban 

Development, Government of India (MoUD). The objective of the SCM is to promote 

cities that provide job opportunities and improve the livability of cities, so as to create a 

clean and sustainable environment and ‘Smart’ Solutions. In relation to these, case studies 

of different cities were conducted by the Madhya Pradesh Infrastructure Investment 

Programme to study international benchmarks in this regard. 31 cities were studied and 

Songdo was at the very prominence of this study by being the second city to be studied. 

India being a regionally, ethnically, socially, culturally, economically diverse country 

consists of multiple organic layers that constitute its cities and their growth. The solutions 

that Songdo might have to offer do not necessarily comprehend with the problems with 

respect to urban sprawl that Indian cities are facing. A critical challenge is to harness the 

opportunities for economic growth and poverty reduction offered by urbanization, while 

also mitigating its negative impacts. And another is to formulate ecological and 

environmental considerations interlinked with development. The solutions that LEED ND 

may be providing for the development of Eco cities are far too simplistic in terms of scale 

and enormity. The concept of building, block and street may be just one of the many 
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constituents that an Indian city may have to juggle with. The Green city idea must take 

into account the various actors that are a part of the system and who decide for the city and 

then develop ecological systems to balance them.  
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APPENDIX 
User Experience Survey - Questionnaire 
 New Songdo City User Experience Survey 

1.  Name 

2.  Age 

3.  Occupation 

4.  Nationality 

5.  Gender 

6.  How are you acquainted with Songdo? 

 Living 

 Working 

 Studying 

 Other: 

7.  For how long are you acquainted with Songdo? 

 More than 5 years 

 years 

 1 - 2 years 

 1 year 

 months 

 1 - 6 months 

8.  In which part of Songdo are you living/ working/ studying? 

 International Business District (IBD) 

 Central Park 

 BIT Zone 

 Techno Park 

 Campus Town 

 Other: 

9.  What is your housing type in Songdo? (Fore residents only) 

 High rise apartment style 

 Officetel (오피스텔) 

 Goshiwon (고시원) 
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 Villa style (빌라) 

 Other: 

 

10.  Do you stay there alone or with your family? 

 Alone 

 With family 

 Sharing with room mates 

 Other: 

11.  Did you have enough housing choices in Songdo (In terms of housing 

style)? 

 Yes 

 No 

12.  Did you have enough housing choices near the place of your study/ 

work? 

 Yes 

 No 

13.  Did you have affordable housing choices in the locality and the 

housing type of your preference? 

 Yes 

 No 

14.  How do you travel to work or study within or out of Songdo? 

 Subway 

 Bus 

 Walking 

 Bicycle 

 Taxi 

 Private car 

 Combination (subway+ bus+ walking) 

 Other: 

15.  Is the public transit accessible and convenient? 

 Yes 

 No 

      16.    How often do you use public transit? 
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 Daily 

 Thrice a week 

 Once a week 

 Once in two weeks 

 Once in a month 

 Less than once in a month 

 

 

      17. 

 

 

 

 

Are there enough public transit options available to you within 

walkable reach of your 

Home/ study/ work? 

 Yes 

 No 

      18.  Can you rely completely on just public transit throughout Songdo? 

 Yes 

 No 

      19.  Is walking convenient in the neighborhood of your home/study/ work? 

 Yes 

 No 

      20.  Is there enough shade along the walking paths? 

 Yes 

 No 

      21.  Is it convenient for you to bicycle throughout Songdo? 

 Yes 

 No 

      22. Are there enough designated parking spaces for bicycles? 

 Yes 

 No 

      23.  Do you have to often park your bicycle at an informal spot? 

 Yes 

 No 
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      24. Is there a convenience store within walkable reach of your home/ 

study/ work? 

 Yes 

 No 

      25.  Are there enough supermarkets within walkable reach of your home/ 

study/ work? 

 Yes 

 No 

      26.  Do you feel there are enough choices of supermarkets and other 

shops for daily 

Necessities within walkable reach of your home/ study/ work? 

 Yes 

 No 

       

      27. 

 

Do you feel there should be more informal markets in Songdo? 

 Yes 

 No 

      28. Do you feel there are enough eating/ restaurant options within 

walkable reach of your home/ study/ work? 

 Yes 

 No 

      29. Do you feel that the neighborhoods are located far away from each 

other in Songdo? 

 Yes 

 No 

      30. Do you feel that the neighborhoods must be closely located to each 

other? 

 Yes 

 No 

      31.  Do you feel the need for the wide streets in Songdo? 

 Yes 

 No 
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      32. Do you feel there are enough parks/ open areas in your neighborhood? 

 Yes 

 No 

      33. How often do you use the parks in your neighborhood? 

 Daily 

 Thrice a week 

 Once a week 

 Once in two weeks 

 Once a month 

 Less than once a month 

      34.  Have you visited the Central Park and Canal Walk? 

 Yes 

 No 

      35.  How often do you visit the Central Park? 

 Daily 

 Thrice a week 

 Once a week 

 Once in two weeks 

 Once a month 

 Never 

      36. How do you travel to Central Park? 

 Public transit 

 Walking/ Bicycle 

 Private transportation 

 Taxi 

 Other: 

      37.  Is it convenient to visit the Central Park? 

 Yes 

 No 

      38. Do you interact with members from other institutions or businesses in 

Songdo? 

 Yes 

 No 
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      39.  How often do you interact with other institutions? 

 Yes 

 No 

      40. Is it convenient for you to travel in between other institutions and 

yours? 

 Yes 

 No 

      41.  Do you think there should be more exchange and interaction with 

other institutions/Related businesses? 

 Yes 

 No 

      42.  Do you think the location of institutions/ zones and the distance in 

between them is significant for interaction and exchange? 

 Yes 

 No 
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User Experience Survey - Results 
 

 

 

 

 

 

 

  

 

A larger number of respondents 
were in the age group from 18-25 
and 25-35. These were also among 
the group that were more willing to 
take the survey.  
 
  

About 38% of the respondents were 
service industry professionals and 
that was followed by about 17% 
office workers and 14% students.   
  

About 78% of the respondents 
were native Koreans and this 
was followed by 12% 
respondents from other 
nationalities.    
  

59% of the respondents 
were observed to be 
females.     
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65% respondents were those who 
were associated with Songdo due to 
their job while about 34% were those 
who lived in Songdo. Many of those 
lived and worked in Songdo.   
  

About 31% of the respondents have 
been living, working or studying in 
Songdo for over 5 years. This 
information will help understand 
the opinion of users over a 
substantial duration of time.     
  

About 43% of the respondents lived 
in the Central Park area which was 
followed by 31% in the Campus Town 
area. Central Park is a business centre 
and down town district while Campus 
Town is in proximity to the 
educational hub.     
  

Among those who lived in Songdo, 
about 64% lived in high rise 
apartment style housing. Housing 
related questions help understand 
the diversity of housing types, 
choices, locations and affordability 
among users.  
  

About 72% of the respondents who 
lived in Songdo happened to live with 
their family.  
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About 50% of the respondents, 
whether they lived in Songdo or 
not, felt that they did not have 
enough housing choices.  
  

Contrastingly, 62% of the 
respondents felt that they had 
enough housing choices near 
the place of their study or work.  
  

54% responded with lack of 
affordable housing choices.   
  

The most popular mode of 
transport among users is the 
Subway.   
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Although most of the respondents felt 
that the public transit was accessible, 
a sizable percentage of 46 felt 
otherwise. It was also observed that 
the respondents from the Central 
Park and IBD area found the transit 
inaccessible whereas the respondents 
from the Campus Town area found it 
rather accessible.    
  

 48% of the respondents took 
public transit daily yet, 
contrastingly a sizable 21% took it 
less than once a month.    
 

67% of the respondent felt 
that there were enough 
public transit options 
available to them within 
walkable distance.     
  

On observing the pattern of 
responses from the above 
questions, it is interesting to 
observe that in spite of the 
enough public transit 
options available to users, 
65% responded that they 
cannot completely rely on 
public transit to move 
around Songdo.      
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54 % responded that walking 
was convenient in their 
neighbourhood yet, a sizable 
46% felt that it was not.  
  

51% were satisfied with the tree 
lined structure along walking 
pathways 

In an almost unanimous 
response, 86% felt that it is 
convenient to bicycle 
throughout Songdo.  
  

Mixed use utilities 
such as supermarkets 
and other commercial 
amenities need to be 
within approachable 
distance. Generally 
the respondents are 
satisfied with the 
location and choice of 
stores yet, there are 
sizable negative 
responses in terms of 
the walkability and 
availability.   
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This question along with the 
above helps understand the 
infrastructural provisions to 
encourage bicycle use in 
Songdo.  
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82% respondents critically felt 
that the need for informal and 
traditional Korean style 
markets, what are also called 

as 시장.  

  

54% respondents felt that 
the they do not want the 
neighbourhoods to be 
compactly located, yet, a 
sizable 46% responded that 
they wished it were more 
compact.   
 

61% respondents felt 
that the 
nei9ghbourhoods in 
Songdo were located far 
away from each other.   
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61% felt that the streets in 
Songdo were wider than 
required and felt that it 
added to the increasing 
distance between 
neighbourhoods and 
clusters.    
 

26% of the respondents said 
that they visited the parks in 
their neighbourhood for less 
than once a month.     
  

93% of the respondents have 
visited the central park at 
least once.      
  

91% of the respondents felt 
that there were enough 
parks and open areas in 
Songdo    
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Yet, 41% of the 
respondents visited the 
Central Park only once a 
month.       
  

To visit the Central Park, 42% 
used public transit.        
  

74% felt that it was 
convenient to visit the 
Central Park in spite of 41% 
of those visiting below once 
a month.         
  

45% responded that they 
don’t with other institutions or 
businesses in Songdo.          
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55% responded that they 
never interact with other 
institutions  

50% responded that it was 
not convenient to travel 
between institutions and 
interact with them in 
Songdo.            
  

68% responded that they felt 
the need for more exchange 
and interaction between 
institutions and businesses 
for more economic growth 
and to add vibrancy to the 
city.             
  

70% respondents felt that 
distance between 
neighbourhoods and zones was 
vital to convenient interaction 
between them.              
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Abstract (Korean) 
 

한국의 개혁 발전 전략의 일환으로 송도는 스마트하고 지속 가능한 도시로 

계획되어 녹색 도시로 인식되고 있다. 한국의 미래지향적인 성장 동력은 녹색 기술 

뿐 아니라 공간적 측면에서 녹색 도시를 추구하는 방향으로 바뀌고 있다. 이 전략의 

핵심은 지속 가능한 도시 디자인 개념을 계획하기 위해 LEED ND 기반의 스마트 

성장 기준을 마련하는 것이다. 많은 비판에도 불구하고 송도는 인도를 비롯한 개발 

도상국에서 진행될 녹색 도시 프로젝트의 선진 사례로 활용되고 있다. 따라서 본 

연구는 그린 시티와 에코 시티가 주도하는 송도 계획 추진 운동의 강점과 약점을 

분석하고자 한다. 이에, 공간의 형태와 이용객 경험의 이슈를 분석함으로써 

기업가의 도시화와 관련된 쟁점을 파악하는 것에 주안점을 둔다. 따라서, 먼저 그린 

시티 디자인에 관한 LEED ND 가이드라인과 비교하여 송도 신도시를 

분석하였으며, 사용자 경험 조사 및 인터뷰를 실시하였다. LEED ND 프레임워크는 

현재 송도의 도시 형태 에 어떻게 실행되고 있는지를 분석하기 위해 사용되었으며 

설문 조사를 통해 송도 이용자 그룹의 다양한 경험을 평가하였다. 특히 이 연구의 

목적과 관련된 LEED ND의 기준을 모두 취합하여 생태, 위치-이동성, 

복합용도개발의 세 영역에서 분석하였다. 결과적으로, (1)통합 교통 시스템의 

필요성, (2)토지 이용 측면에서의 정체성 혼란, (3)메가 스칼라 근대주의 계획 

접근법, (4)생태 및 사회적 일관성의 상실, (5)LEED ND 가이드라인의 결점이 현 

상황에서 직면하고 있는 다섯 가지 약점으로 도출되었다. 결론적으로 본 연구는 

송도가 세계적, 경제적, 생태적인 비전 하에, 이와 관련하여 수많은 이데올로기와 

목표가 논의되고 있음을 보여주었다. 그렇게함으로써 사회적 결속, 생태적 존중 및 

녹색 도시 원칙의 적극적 실행으로 이루어진 지속가능한 도시의 근본적인 특징이 

자리잡지 못하고 있다.  동시에 LEED ND는 수행을 위한 체계적인 가이드라인이 

되기보다는 형식적으로 지켜야하는 수단으로만 활용되고 있다. 

Keywords: 녹색도시, 랜드스케이프어바니즘, 개발 도상국, 스마트 성장, 

한국 수출, LEED 
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