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Abstract

Since the late 1990s Korean housing authorities and private companies have been pu「s니ing varices initiatives towards sustainable neighb。나「- 

hood design, however, there has been no attempt to examine their progress. This research aims to s니ggest a s니stainability evaluation frame
work and analyse the progress of sustainability of a cutting edge project: Shinjung Environmentally Friendly Ho니sing Estate Development, 
니sing that framework. The results of the analysis s니ggest that the project failed to make significant progress in the s니stainability e느기니ation 
criteria compared to normal projects in Korea and there exist significant barriers: economic/financial barriers; instit니tional/stnjctui■기 barriers; 
and implementation barriers within current planning and design practices. Most of the project's design strategies were simply adopted and 
used as a marketing tool without p니blic participation, s니stainability targets or benchmarking for s니응tainability. F니rthe「mo「e, most of the respon
sibility for mai가enance was left to residents who norm기ly lack the knowledge, experience, interest and money to g히ry out such tasks. These 
problems cause significant concerns over the f니t나「e success of the project toward sustainability. The experience of the Shining project also 
highlights the need for a more proactive central and local government stance towards sustainable neighborhood design.
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1. INTRODUCTION

With a great deal of interest from the public and 
construction companies, the development of 
'Environmentally Friendly Housing Estates' in Korea have 
significantly increased since the late 1990s d냐e to them 
appealing to consumers and enabling developers to derive 
economic benefits from the development. However, most of 
these projects have focused on cosmetic adaptations of 
external or internal differentiation strategies and have clear 
limitations in terms of environmental and social 
sustainability concerns. Moreover, there has been no 
significant attempt to analyse or evaluate their progress or 
achievements towards sustainability. These problems have 
resulted in settlements becoming less sustainable and less 
socially cohesive. Strong unsustainable trends require 
eq니ally strong actions at all levels, i.e. nation/region, city, 
neighbourhood and housing, to reverse them. A package of 
strong, complementary planning/design measures for 
s나아ainable mixed communities has the potential to begin 
reversing the current unsustainable trends and improve the 
quality of life in neighbourhoods.

This research aims to suggest a sustainability evaluation 
framework and analyse the progress of sustainability of a 
cutting edge project: Shinjung Environmentally Friendly 
Housing Estate Development using that framework. Key 
research questions are as follows:

• How can we monitor or evaluate whether current 
environmentally friendly housing development projects 
are going towards or away from sustainability? What 
are the key indicators? What sustainability design prin
ciples were identified? How were these implemented in 
practice? What are the sustainable/unsustainable factors, 
Why? What are the lessons to be learnt?

The paper begins by explaining the key research method
ology and evaluation framework adopted. After this, using 
the evaluation framework, it analyses the Shinjung envi

ronmentally friendly housing estate development project, by 
conducting in-depth analysis of the initial development plan, 
design guidelines, sustainability targets, objectives, devel
opment process and the final result of the construction. It 
continues by analysing key lessons from the planning, de
sign and construction process of the case study project 
through interviewing key actors such as planners, architects 
and developers and studying secondary documents. It ends 
by evaluating the progress of the Shinjung project toward 
sustainability compared to current normal projects, based on 
the evaluation criteria.

2. THE RESEARCH METHODOLOGY AND EVALUA
TION FRAMEWORK

A case study protocol was devised as a major tactic to 
overcome limitations of the case study such as construct 
validity, internal and external validity and reliability (see 
Yin, 1994). The protocol in이니des an overview of the case 
study project, field procedures, evaluation framework, case 
study questions, data collection methodology and a guide 
for the case study report. The most important factor is the 
sustainability evaluation framework and Tabic 1 shows the 
struct나res. Nine key issues of sustainable neighbourhood 
design are presented on the vertical axis. Sustainability in
dicators, calculation formula, five levels of progress evalua
tion scales and a place to specify the rational of the evalua
tion are devised and presented on the horizontal.

The sustainability evaluation framework was established 
by the following in-depth analysis processes:

Step 1: The analysis of previous models of sustainability 
and current new movements towards sustainability (i.e. eco
village movement, urban village movement and new urban
ism movement) in order to establish a research model of 
sustainability and the identification of key sustainability 
factors and various environmental problems. A total of 15 
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environmental problems with 7 key sustainability factors: 
air; water; flora & fauna; land/soil; mineral resources; peo- 
ple/community and built form were identified as the results. 
These are out of the foe니s of this paper.

Step II: The analysis of the causes, effects and planning 
& design responses against the 15 environmental problems 
to identify key planning & design issues towards sustain
ability on a neighbourhood scale. Consequently, nine sus
tainable neighbourhood design issues arc identified: land 
use & transportation; energy; air; water; soil; flora & fauna; 
built form; solid waste/waste recycling and people & com
munity (see Table 2).

St이) III: The analysis of design goals, objectives and 
indicators of s니stainable neighbourhood design issues. This 
research analysed several examples cutting edge research 
for sustainable neighbourhood design (e.g. Barton et al., 
1995; MOCT, 2000; Barton (ed.), 2000, etc.) and for setting 
sustainability evaluation indicators at a neighbourhood scale. 
This research adopts the ecological indicators of the City of 
Vancouver Planning Department (1998) bcca니se they are 
one of the most comprehensive indicators developed 
thro니gh in-depth research and public consultation. Some of 
the weakest parts (i.e. air sustainability indicators) of the 
indicators were amended or added by authors based on the 
documentary analysis. A total of 25 indicators were identi
fied (see Table 2).

St이) IV: The formulation of the sustainability evakiation 
framework.

Table 1: Sustainability Evaluation Framework

Key issues Indicalors Formula ft)r calculating the ( 
level of indicalor

Level ot sustain-
辿山

-2 -1 0-1-2

> Rationale of the 
Evaluation

xaample mount o 
ater
>nsump- 
)n (litre/ 
■rson/ da

mount ot water consump- 
)n within the neighbourno< 
partment) / average water 
■nsumption within normal 
:ighbourhood) xlOO

i% reduction 
water 

■nsumption

Land use &
Transportation
Energy
Air
Water
Soil
Flora & Fauna
Built form
Solid waste/

Waste recycling
People &
Community

Note: -2: significantly regress. -1: regress, 0:current stage, +1: progress, +2: significantly progress

In order to analyse key lessons that emerged during the 
processes of designing, planning and construction of the 
project, this research conducts qualitative empirical re
search using a semi-structured interview method with key 
actors of the Shinjung project since it was felt that the ob
stacles to sustainable design identified by the key actors 
could provide the most critical lessons for future develop
ment as they spring from actual experience. A total of nine 
Korean professionals including 3 architects, 3 planners and 
3 developers were interviewed between August and Sep
tember 1999. The interviewees remained anonymous to 
maintain confidentiality. However, broad descriptions of 
job/position of the interviewees (e.g. senior researcher in 
Housing Research Institute) are provided.

Documentary analysis (e.g. newspaper and journal arti
cles, project evaluation reports, etc.) was also conducted 
and observation carried out in order to collect further in- 
depth understanding of the re시 context (i.e. barri- 
ers/constraints) of the project. The findings of interview 
analysis, documentary analysis and observation have been 
faithfully transcribed and analysed into the following four 
key areas: perceptual barriers; economic barriers; institu
tional barriers and implementation barriers/con나raints.

3. CASE STUDY

3.1 Description of the project
The Shinjung environmentally friendly housing estate 

development project (1996-2000) has been conducted as a 
pilot project by Seoul City and Seoul Metropolitan Devel
opment Corporation (SMDC) in Shinjung-dong Yangchun- 
Gu, Seo니 1. Through the project, Seoul City and SMDC 
aimed to achieve a model of environmentally friendly hous
ing estate design. They also aimed to convince developers 
and house builders of the problems of current housing de
velopment and to demonstrate a new approach for environ
mentally friendly housing-land development and housing 
estate design, which considered the 'environment' as a high 
priority. The design competition was h이d in 1997 by 
SMDC who adopted a "turn-key bidding and construction 
method, to facilitate the 냐se of new technologies, reduce 
construction cost and duration, and provide clear responsi
bility for the developers. A consortium of Doosan Construc
tion and Engineering Corporation (DCEC) and Wonyang 
Architects & Engineers Corporation was selected and 
nominated as the key developer and the key architect. Con
struction work began in July 1998. The development of 
Danji1 1 and Danji 2 were completed in September 2000. 
Danji 3 is still under construction. The first residents will be 
able to move into their apartments in November.

3.2. Analysis of the project

(1) Land use & Transportation
The design goal of SMDC was to build an environmen- 

t시ly friendly, water friendly, urban housing estate which 
could minimise the damage to existing woodland and geog
raphy of the site, provide green-networks and pedestrian 
networks and build a self-sufficient 낞!'ban community. In 
order to minimise the damage to existing woodland and 
maximise the use of existing topography of the site, SMDC 
specified a land use plan based on site investigations of the 
existing site conditions such as flora, fauna, geography, 
precipitation, soil, land 냐se, etc. Due to these unusual ei- 
fbrts: site investigation; detailed land use plan and guide
lines, this project achieves a relatively high level of success 
in minimising the level of damage to existing woodland and 
topography compared to that of other current projects.

1 Danji: a unit of planning and design of apartment estate in Korea
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Table 2: Key environmental problems, causes & eirects, goals and objectives of sustainable neighbourhood design, and sustainability evaluation criteria
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Figure 1: Site plan and 3-D model of Danji 1& 2

A total 32.9% of land was designated for housing devel
opment areas. These consist of three small areas called 
'Danji'. Each ’Danji' has a specified land use purpose: 
Danji 1 apartments for selling, Danji 2 apartments for rents, 
Danji 3 apartments for wiling and is developed into a high- 
rise high-density apartment estate with different scales of 
housing (less than 60 m2, 60-85m2, over 85m2). Through the 
segregated land use plan this project attempted to develop 
the site into several homogeneous comm니nities according 
to the size and ten나re type of apartments. Apartments for 
higher income groups were separated from apartments for 
low-income groups. This was to meet the design guidelines 
of the competition which specified the location of apart
ments, according to unit sizes, housing types, and ho니sc- 
holder's income. These guidelines were a result of the plan
ners' intention to avoid potential problems such as difficulty 
in selling properties as a result of mixed ten니re (see also the 
issues of 'people and community5).

In order to design a self-sufficient mixed community, a 

total 67.1% land of the site was designated fbr the devel
opment of community support facilities: a elementary 
school; kindergarten; shops; etc. and other uses such as 
roads, community parks, office and parking space. Each 
'Danji' was also designed to contain a small amount of land 
for basic shops, pharmacy, elderly centre, etc. within the 
boundary as well as various parks, water features and rest 
spaces. However, despite these efforts this project failed to 
achieve the goal of creating a self-sufficient community. 
This is because the project followed the previous pattern of 
apartment development which lacks in-depth mixed land 
use development. Only a slightly higher amount of spaces 
fbr community support facilities and employment facilities 
were provided compared to that of normal projects, conse
quently, this project depends on its mother city because of 
the shortage of community support facilities and employ
ment facilities within the site.

With the needs for a sustainable transportation and safety 
system foremost in designer's minds, the site plan sought to 
establish a green network and pedestrian circulation net
work which provide accessibility to surrounding roads and 
other spaces. In total, 1068m of pedestrian streets have been 
included within the site's 400m length cycling roads and 10 
cycle shelters and 90 units fbr 3298 residents have been 
incorporated into the design along the connecting roads 
between apartment b니ildings and other community support 
facilities (e.g. shops, schools, sport facilities, etc.) providing 
residents with an infrastructure within which it is possible 
to function without the use of cars

However, as a consequence of lack of flexibility of the 
design guidelines and current housing regulation for car 
parking provision, no attempt has been made in the plans to 
reduce the provision for car parking space. This represents 
the main reason behind the considerable level of parking 
lots provided with a total of 841 units, when 754 units was 
the minimum required for 1150 households by housing 
regulation. In addition, it was the planners1 intention to 
avoid potential problems such as difficulty in selling prop
erties as a result of the lack of car parking provision.

(2) Energy
In terms of energy use, the Shinjung project sought to re

duce consumption in various ways. Most importantly, the 
project adopted a district heating supply system from the 
Mockdong combined heat and power (CHP) plant located 
within 10km distance, as a key strategy for reducing energy 
consumption. LNG line was also installed as an energy re
source for cooking and solar water-heating systems and 26 
니nits of photovoltaic street lamps were also installed. How
ever, there were concerns over maintenance problems and 
cost-effectiveness as these facilities were seen as having 
been adopted fbr cosmetic rather than practical purposes. 
For example, in relation to saving electricity and energy 
developers, architects and planners have been criticized for 
simply focusing on increasing the popularity of the project 
through the adaptation of various new technologies without 
considering the future maintenance process. Consequently, 
it is generally expected that these facilities will cause con
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siderable maintenance problems and further high levels of 
investment in terms of money and effort (see also "uncer
tainty about the effectiveness.on page 8-9).

In addition, in order to reduce energy use several passive 
design methods were adopted. The majority of buildings 
were oriented in either a south or east direction in order to 
maximise solar gains. To minimise heat loss, the form of 
housing unit was designed in a rectangular shape and the 
main living space was positioned to face in a southerly di
rection. Moreover, a cross ventilation system was installed 
to maximise natural ventilation; high efficiency glazing in 
the form of do니blc or multilayer glazing was installed fbr 
air-tightness; and the size of the windows was influenced by 
considerations of solar gain and attractive views. Further
more, in an effort to reduce energy consumption, various 
energy efficient appliances s니ch as lamps, pumps, electric
ity converters, and automatic lighting controllers were in
stalled..

However, although it is generally expected that this pro
ject will reduce energy consumption compared to normal 
projects in Korea, there is no specific estimate about the 
potential results of the innovative designs either from 
SMDC or the developers. Again, this may be beca니sc they 
do not have cither a long-term plan, responsibility for moni
toring the effectiveness of new design strategies or develop
ing further modification ideas.

(3) Air
It is generally expected that this project will reduce CO2 

emission compared to normal projects in Korea due to the 
니sc of a CHP system and solar heating panels, and the com
paratively large amount of plants. However, there was no 
further detailed consideration for setting design goals, tar
gets, innovation strategies or indicators for improving air 
q나ality. In addition, no detailed concern was adopted for 
improving indoor air quality within the project despite in
door air quality being a major consideration for many inter
ested in green issues or living in an urban environment.

(4) Water
Although in the planning process SMDC and its consult

ant; Hyundai Total Engineering Corporation (HTEC) con
sidered the 니sc of a natural water recycling system (using a 
reed bed pond) and a grey water recycling system within the 
Shinjung site, these ideas were not included in the final de
sign guidelines for the competition. There were a number of 
factors behind this decision. One key factor was that the 
planners and designers believed such ideas were not s나it- 
ablc for the Shinjung site. SMDC stated that:

"Considering the potential possibility of public discontent at 
the potential problems of bad smells, hannful effects and the 
difficulties of finding land, it is not reasonable to adopt natural 
water recycling methods along the stream within the site. But, 
it may possible to adopt this concept outside of the project 
area: the upper stream greenbelt area... It is difficult to import 
a grey water recycling system within the site since the price of 
water is relatively low compared to the high initial investment 

and the residents would have to pay for the maintenance costs'1 
(Source: SMDC, 1997d, p45)

In a response partly then to perceived negative public at
titudes to innovative methods of water cleansing and recy
cling, the project used the current sewage treatment facili
ties. Thus, the sewage after minimum treatments (i.e. col
lection and resid나um disposal) will be sent to a local sew
age treatment centre for main treatments. However, the pro
ject did also install a separate drain fbr rainwater collection 
and partially water penetrable pavement materials were 
used to enable the penetration of rainwater within the site, 
although there were no detailed plans for using rainwater as 
an alternative water resource. Even for the water of various 
waterfront spaces (i.e. small pond and stream) in the site, 
this project used underground water wells installed during 
the process of the construction. In addition, this project did 
not attempt to specify detailed targets, indicators and 
benchmarks in terms of water consumption, water quality 
and water recycling. This analysis indicates that many de
sign strategies for water recycling/saving could not work 
effectively because of the lack of detailed system- 
atic/strategic planning for water sustainability.

(5) Soil
In addition to the problems experienced in relation to the 

recycling of water and the provision of environmentally 
friendly transport and communication systems, planners 
met similar difficulties when considering top-soil sustain
ability. At the planning and design stages of the process, 
planners, architects and developers agreed to preserve exist
ing topsoil at the site as much as possible and these inten
tions were specified and established as a plan. 니owever, at 
the constr냐ction stage, the developer ignored the idea of 
topsoil preservation and instead of reusing the natural top
soil of the site, made heavy use of artificial soils in the 
landscaping of housing sites. Most of the pre-existing soils 
in the housing development areas were removed and 1,0m 
depth of artificial soil installed for the entire housing site 
area. This sit니ation resulted from a belief on the part of the 
developer that using natural soil during the construction 
process would be m니ch more costly and require more time 
and effort than simply using artificial soil. Although it is 
probably true that the use of natural soil is more costly and 
involves a more complicated process, the decision also 
demonstrates the developer's lack of in-depth 니nderstanding 
of the issue of top-soil preservation. Top-soil preservation 
docs not mean using h니gc amounts of natural soil for total 
site landscaping, but preserving only high quality natural 
10-20cm top-soil which then provides val니able habitats for 
flora and fauna. Due to this lack of 니ndeTStanding and diffi- 
c니Ity in changing established procedures this project failed 
to preserve existing natural habitats of soil. Again, there 
was no practical attempt to monitor or evaluate the f나turc 
effects of artificial soil on site habitats and no target for soil 
sustainability was specified within this project.

(6) Flora and Fauna
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The project initially aimed to provide various external 
green spaces where humans, flora and fa니na could live to
gether in a symbiotic relationship which preserved the vari
ety of species within the site (SMDC, 1997b). In pursuing 
this goal, a number of design strategies were utilized. First, 
the project aimed to increase the green space ratio within 
the site and in this instance it was largely successful. In fact, 
it provided a much higher level of green space with a total 
34.8% of landscaped area in Danji 1 & 2 compared to cur
rent regulations requirements of 15%. Furthermore, a larger 
number of plants were also planted compared to the current 
level set by housing regulations (e.g. 1,862 trees planted 
instead of 1,102).

Second, the project sought to plant artificial land. Most 
parts of the deck floor above the car parks in addition to 
three rooftop gardens were planted and 나sed as garden 
space although there are doubts over whether these spaces 
will work successfully. SMDC and the developers did not 
set out detailed maintenance plans before giving responsi
bility to future residents (mostly low-income households) 
and considering the unique conditions (i.e. artificial soils 
above deck floor). It is unlikely that the residents will be 
able to manage it successfully without sufficient knowledge 
or financial s니pport.

Third, the project sought to provide various habitats for 
flora and fauna by preserving existing natural forest and 
building new habitats within the site. In this, it can be ar- 
g니ed that the project has failed. Artificial ponds and streams 
for water life habitats have been constructed, but it is un
likely that these water spaces will work successfully as a 
habitat due to the practical problems of operating such wa
ter features and managing changes such as floods in sum
mer, or drought in winter and controlling & supporting run
ning costs for pumping the underground water.

Finally, the project adopted various ecological planting 
methods with local species being selected for the parks, 
gardens and other green spaces. Various species of plants 
with three diflferent heights (i.e. small, middle and tall) were 
planted in order to create a natural woodland to provide 
various habitats for birds and insects. These features then 
illustrate the aims of the project and also the subsequent 
varying levels of success.

(7) Built forms
The following design strategies were used in pursuit of 

the project's aims to provide a sense of community and im
prove the quality of the built environment for residents.

Firstly, in response to present negative perceptions of 
high-density urban housing in the form of high-rise, simply 
shaped, rectangular apartment buildings lacking identity or 
personality, the designers aimed to use a variety of elevation 
design to create more individual buildings with character. 
Various heights of apartment buildings were designed to 
provide a variety of skyline and two tower-shaped buildings 
were located at the main entrance area. The elevation of 
each building was divided into three blocks: foundation, 
middle and top in an attempt to avoid the negative images 
associated with tall buildings and produce a human-scale 

streetscape.
Secondly, external space design was developed with the 

aims of creating a sense of place, through providing various 
characteristics of spaces by zoning, sculpture design, land
scape design and b너ilding colour. Pedestrian streets linked 
various green spaces such as communal gardens, ponds, 
streams, parks, etc. with comm니nity facilities such as shops 
and welfere facilities. For convenient circulation networks 
and visual openness, a few apartment buildings were de
signed to provide short paths at the ground floor.

Thirdly, in terms of internal apartment design, the project 
attempted to include flexibility of use thro니gh the inclusion 
of a number of design features. For instance, adaptable 
plans were partially adopted for the efficient use of space:

• 12 'pyung' (net area: 40 m2) type apartment: 
changeable between 1LDK and 2 LDK by using two 
sliding doors between the master bedroom and living 
room.

• 15 'pyung' (net area: 50m2) type: changeable be
tween 1LDK and 2LDK by using a sliding door be
tween the master bedroom and living room

• 18 'pyung' (net area: 60m2) type: changeable be
tween 2 LD・K and 3 LDK

Finally and importantly fbr design in an 냐rban context, 
the project adopted strategies fbr minimising the problems 
of external noise (i.e. airplane and car noise). Apartment 
buildings were laid out vertically along the roads (Nambu 
circulation road: 40m, Shinjung road: 25m) and a line of 
green mounds as buffer zones built along the roads. In addi
tion, airtight windows and the structure of the floors were 
both designed to minimise the transmission of sound.

Due to these design strategies it is expected that this pro
ject could create better living quality (e.g. less noise, flexi
ble unit plan, better quality of external space, etc) fbr resi
dents) compared to the other surrounding apartments. How
ever, because of the high level of housing density and prob
able high levels of noise from car & air traffic it is unlikely 
that this project will have made sufficient provision to cre
ate a model of sustainable living for the residents.

(8) Solid waste/waste recycling
The project aimed to reduce solid waste and increase re

cycling of materials and several innovative design strategies 
were implemented to achieve this aim.

For example, a total of six food waste disposal units were 
installed within the apartment estates in order to minimise 
domestic waste which would then be used as natural ma
nure for plants. Another strategy was the provision of rub
ber ground covering utilizing rubber recycled from car tyres 
for the childrens, playgrounds and basketball courts. In ad
dition to these innovative ideas consideration was also 
given to construction efficiency. For example, standardised 
construction materials were used in order to reduce con
struction d나!'ation and secure economic efficiency, and du
rable materials were chosen for features such as the water 
pipes in order to extend the lifetime of the buildings.

However, despite these positive attempts at maximising 
sustainability, there were flaws in the plans. For example 
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the project failed to provide a detailed maintenance plan for 
these facilities and no further consideration was given to 
monitoring the progress or failure of the innovative designs 
and machines. Instead, most of the responsibility for main
tenance of these facilities was left to residents who nor
mally lack the necessary knowledge, experience, interest 
and money to undertake such maintenance. Considering the 
lack of a practical maintenance plan, residents' participation 
and budgets, there is doubt over the likelihood of success 
with the waste recycling scheme.

(9) People and community
One of the aims of the project was to establish a socially 

mixed community within which residents could live safely 
and the design therefore, included a number of feat니res to 
achieve this. Uowcvce as was the case with a number of the 
other objectives, this was not wh이ly successful.

One decision that was taken with the foe니s on establish- 
in응 a mixed community was in「이사ion to tenure. The de
sign incorporated mixed tenure in that 640 units were pro
vided for Mile and 510 for p나blic rent. However, despite 
these two types of l이!냐re being incorporated into the same 
project, they were separated geographically with the owner
occupation in Danji 1 & Danji 3 and the public renting in 
Danji 2. The project also aimed to provide housing for peo
ple with different needs and consequently incorporated 43 
apartments specially designed for elderly and 40 for dis
abled residents which is about 7.2% of the total units at the 
site. Again however, these were all located together in Danji 
2 and as a res나It it can be argued that the project has not 
been successful in creating a mixed community. In addition, 
the project did not consider in the design the needs of fami
lies with children or issues of child density. Although com
munity support facilities s나ch as a library (71 m2), elderly 
centre (219 m2) and community centre (292m“)were pro
vided, they represented only a slight improvement on those 
required normally by law. However, a comm나nity garden 
provided to encourage interaction between residents, and a 
natural education centre designed for use by children and 
the elderly were included, and these represented a signifi

cant improvement on other urban ho니sing development in 
Korea.

In relation to issues of safety a n니mber of feat나res were 
included. As has been mentioned before, pedestrian and 
road systems were separated by raising the pedestrian walk 
ways in a deck system and it is predicted that this will 
greatly improve pedestrian safety from cars, especially for 
children and the elderly. However, the extensive use of un
derground parking, the lack of- CCTV surveillance and the 
provision of only one security office for every two or three 
apartment blocks raised iss니cs of personal safety especially 
for female, disabled or frail residents.

3.3. Evaluation of the project

As can be seen in Tabic 3, the project only achieved a 
very limited level of success in the sustainability evaluation 
criteria, compared to current normal projects. The most sig
nificant achievement is in energy issue. By adapting energy 
efficient appliances and a CHP system, it could save huge 
amo니nt of fossil fuel and red니cc heating costs. In addition, 
there is some progress in the aspects of waste recy시irg 
car-frce external space design, vegetative land ratio and 
social ho니sing provision.

However, in many ways the project failed to make sig
nificant progress towards sustainability in most of the other 
issues. It failed to achieve the goals of topsoil preservation, 
habitat construction and mixed use community design. Fur
thermore, the lack of concerns for safety from crime, espe
cially in the underground car parking space is another criti
cal failure of the project. In addition and most importantly, 
it failed to set detailed targets, maintenance plans and moni
toring plans. Thus, most of the innovative design strategies 
were simply adopted and used as a marketing tool and most 
of the maintenance responsibility was left to residents who 
normally lack the necessary expertise, experience, interest 
or money to undertake these tasks successfully. Because of 
these reasons there exists very significant doubt over the 
future success of the project's sustainability.

Table 3. Sustainability Evaluation Table

Key issues Indicators Level of sustainability indicator
Toward sustainability

Sign由cantly Regress Current Progress Significantly
Repress Status Prcfrcc ,

Rationale of the evaluation

Land use & 
Transporta
tion

•Density

,.lob housing rati。within ihe neighbourhood

•Percentage of street area that is dedicated io noii-cur use within neigh
bourhood

•Percentage of dwelling units within 400m of basic personal services 
(e.g. food shop, post office, bank, school) and public transit services

,Number of public transport routes to local centre within 10 minute 
joumey

一＞

High-rise high- densiiy apartment, no signifi
cant difference existed
High-density residential development with 
basic support facilities

Car free pedestrian road and cycle road 
installed but unconnected in many parts

Relatively easy access to public transits, but 
small amount ol'stores and food shops

A few bus routes

Energy •Total amount of energy use for typical dwelling within the neighbour- 
hood

,Amount of renewable energy generated within the neighbourhood

Energy efficient appliances, 100°o connec
tion with CHP plant, etc.

Solar panel & photovoltaic street lamp, but 
cosmetic
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Air ,CO2 emissions trom energy used for heating and cooling

•Percentage of tree cover

,Pcrcenfage of buildings designed and built with basic features that 
minimise indoor pollutant levels

Connection with CHP plant, the use of 
natural gas

Large number of plants compared lo (he 
minimum level by housing regulation

No concern for indoor air quality

Water ,Amount of water consumption

•Percentage of sewage ircatcd within the neighbourhood

•Average imperviousness of the total site area

Water efficient appliances, but no attempts to 
examine their effects
Separate rainwater collection, but no sewage 
treatment facilities within the site
Water permeable pavements, large green 
space,etc.

Soil ,Amount of produce grown within the neighbourhood 
,Percentage of land that preserves good quality top-soil

•Percentage of contaminated land reclaimed

No farmland installed
Artificial soil adopted because of lack of 
experience and willingness.
No soil remediation

Flora & 
fauna

•Percentage of land with significant habitat value

,Percentage of total neighbourhood roof area designed to carry plant life

•Percentage of vegetative land lost/increased by the development

-7

A cosmetic space adopted without significant 
habitat value
Cosmetic roof lop gardens with little habitat 
value
Increased vegetative land

Built fonn •Percentage of dwelling units with good solar orientation

•Percentage ofbuildings that adopt anli-crimc design strategies >

Some units face north-east/ north-west

Lack of CCTV, security office and huge 
amount of underground space

Solid waste/ 
waste recy
cling

•Amount of waste produced

,Percentage of eonsiruclion materials recycled

•Anic나 nt of organic waste processed within lhe neighbourhood

-

Waste decomposer, separate waste collection 
system, etc.
Standardised construction method and a tew 
decorative attempts to use recycled materials. 
Six organic waste disposers installed, but 
significant doubts over maintenance

People and 
Community

,Percentage of affordable housing for low income people.

•Percentage of residents, local environmental agencies or citizen groups 
participating

1 lousing for rent, public housing for disa비ed 
people and the elderly

No in-depth participation of residents, citizen 
groups and the public

4. Key barriers/constraints that emerged in the project

(1) Perceptual barriers/constraints

• Lack of understanding about the concept of s나아ainable 
development

A senior researcher who works in a ho니sing research or
ganisation argued, "the greatest obstacle of sustainable 
neighbourhood design in Korea is the lack of understanding 
of the concepts of sustainable development,\ The same re
searcher insisted that:

Not only lay people but also a high percentage of housing 
researchers have this problem.. .Most of them have no clear 
idea what the concepts of sustainable development mean... 
they have a limited knowledge about sustainable development.

As an example, he mentioned his own research data on 
the miscomprehension of the term ''sustainable develop- 
menf1 by both lay people and housing researchers. This 
research also supported his views on the problem of misun
derstanding or lack of in-depth knowledge of the concepts 
of sustainable development. A high percentage of profes
sionals interviewed understood the concept of sustainability 
mainly in terms of environmentally friendly external land
scape design. In addition, most of the design strategies for 
environmentally friendly housing development were fo
cused on the use of new mechanical technologies (i.e. solar 
panels, solar lamps, etc.) and landscape design ideas (i.e. 
private gardens, waterfronts, parks, green networks, etc.) 
aiming to create the image of suburban housing. Features of 
sustainable development such as social equality and public 

participation were not p너t forward (hiring interviews. This 
is probably because there has been no practical attempt to 
identify the concepts of sustainable development, conduct 
experimental projects and analyse their achievements, since 
the idea of sustainability in Korea was introduced only a 
few years ago (i.e. late 1990s). In addition, attempts such as 
using mechanical facilities and landscape design concepts 
could be achieved immediately without significant financial 
investment. Consequently, most of the design strategies 
were collectively adopted and 니sed as decorative devices to 
create a new image of high q니ality apartments rather than as 
a critical tool fbr environmental s낞stainability. Thus, it is 
very difficult to identify some practical/ strategic ap
proaches with long-term views to global/local sustainability

• Uncertainty about the effectiveness of new technob- 
gies/strategies

Although a number of new strategies/technologies were 
implemented, there was uncertainty amongst the key actors 
over the effectiveness. For example, many professionals 
who were involved in the project raised questions over is
sues such as economic efficiency and maintenance effec
tiveness. One senior planner involved in the project argued:

Regarding the condition of climate, soil and vegetation, 
there is a great number of doubts about the innovative designs 
applied within the project. I think, many of the innovative de
signs will not work effectively and the spaces will be left use
less in the future... The construction of the small stream looks 
fine, but it works only in limited seasons in Korea. In the win
ter season all the water should be drained 이Jt in order to pre
vent potential damage from extremely cold weather... The so
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lar energy system sounds good, but there are many problems 
in terms of maintenance and economic efficiency of the sys
tem.

A senior architect interviewed criticised the ineffective
ness and economic inefficiency of photovoltaic street lamps 
as follows:

The photovoltaic street lamps show the limitations of this 
project. A total of 23- 26 photovoltaic street lamps were in- 
마ailed in the site as a result of extremely large amount of fi
nancial investment... The problem is that the maximum capac
ity of the lamps is very low, about 25W. It is not a sufficient 
level of brightness for a street lamp. Thus, it is necessary to in
stall additional street lamps at the same time in order to 
achieve a sufficient level of lighting... We continually ex
plained this problem and provided alternative solutions for a 
higher level of energy efficiency and brightness within a simi
lar or lower amo니nt of budget. But, the photovoltaic lamp was 
selected for decorative effects! I am very dissatisfied abo나t it.

These critics indicated that among the key actors there 
was a high level of 니“certainty over the effectiveness of 
new design strategies and technologies. It seems that such a 
high level of uncertainty was caused partly as a result of the 
lack of an in-depth economic feasibility study and partly 
due to inadequate future maintenance plans within the Shin- 
j나ng project. In addition, it is because there was a lack of 
collaboration, design/planning process and information 
sharing among the key actors. Thus, the key professionals 
had no opportunity to participate within the project, to share 
their ideas and to find the best solution for the variems chal
lenges. Furthermore, these issues are linked closely to fi
nancial barriers such as lack of financial investment, and 
institutional barriers such as difference in perception. Con
sequently, even the professionals failed to have a clear 
agenda or confidence about the effectiveness of the strate- 
gies/technologies adopted. This perceptional barrier itself 
raises grave do니bts over the success of the project.

(2) Economic barriers/constraints

• Lack of resources (e.g. financial investment, incentive, 
manpower, etc.) vs. making profits and increasing the q너ality 
of housing design

Although this project sought to increase the quality of the 
individ나al housing unit and housing estate this represented a 
challenging task. The developers, architects and planners 
still had to make profits from the development without fi
nancial subsidy and this economic condition constituted a 
fundamental barrier to increasing the quality of the design. 
For example, in order to secure a better quality living envi
ronment, the project needed to reduce the current level of 
housing density (i.e. about FSR 2.0- 3.0). But, the housing 
density (i.e. about FSR 2.5) in the Shinjung project was 
kept at a similar level to other current estates because the 
developers had to make a profit even at a minimum level. A 
senior researcher in one of the key housing research 
organisation in Korea argued that:

sation in Korea argued that:

It was impossible to achieve a high quality sustainable liv
ing environment in the Shinjung project from the beginning, 
because of the excessively high requirement...! think, any at
tempt for achieving sustainable ho나sing estate development in 
Korea should have less than FSR 2.0.

There is a general belief that such a high level of hosing 
density acted as one of the main negative factors for in
creasing the quantity and quality of the external open space.

Another interviewee highlighted the wider economic con
text as a key factor in the quality of the design process. He 
argued that:

Regarding the worsening economic condition in Korea, ar
chitects and developers in Korea cannot afford enough time 
and money for cond니cting in-depth research about new tech
nologies... Without governmental support, there is no way to 
achieve sustainable development by the developers and archi
tects... Today, architects spend only abo니t 2 months on a de
sign. It is impossible to seek in-depth design and analysis, and 
so many ideas were adopted without detailed analysis.

These critics indicate that there needs to be a sufficient 
supply of resources in order to pursue sustainable develop
ment in Korea. This experience also indicated that the Ko
rean Government should be involved much more actively 
and invest to a greater extent through s니bsidy, manpower, 
etc. especially in establishing an effective planning and de
sign tool (i.e. providing design guidelines, goals, targets, 
indicators and benchmarks), testing new technologies and 
providing information.

(3) Institutional barriers/constraints

• Lack of integrated project management and information 
sharing

This barrier was commonly cited by the key players in
cluding architects, planners and developers who expressed 
frustration with the separated resp이isibility fbr project 
management and lack of information sharing throughout the 
development process. Building a housing estate is a highly 
complex process and requires an effective project manage
ment system. However, the responsibility of the project 
management in Shinjung project was highly separated. Al
though SMDC took total responsibility fbr the development 
process, there was a lack of integrated project management 
and information sharing between the various departments of 
the authorities.

In addition, there was no project coordinator who could 
control conflicts between departments and maintain the 
original idea of the project. Each stage of the development 
process (i.e. planning, designing and construction) was con
ducted by a different group of people without in-depth in
formation sharing. Thus, original ideals set as design guide
lines were ignored or changed in the process of 
implementation.
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Perhaps, the failure of top-soil preservation is an example 
of this, where the original ideas for top-soil preservation 
were ignored by the developers.

In addition, there was a lack of cooperation and infoima- 
tion sharing among the different organisations and agencies 
included such as SMDC, the developers and other govern
ment research centres. There was no coordinated attempt to 
examine or monitor the implementation process and 
achievements of the project.

• Current housing law/regulation
One senior academic interviewed argued that:

There is a great limitation in current Korean housing regula
tion for pursuing sustainable neighbourhood design...C니!*rent 
housing regulations are so loose that they can not secure a high 
quality environment.

One of the factors mentioned in r이ation to this issue was 
the problem of poor regulation of distance between build
ings. According to current housing regulation, the minimum 
distance between each building is 1.0H (H: building height). 
This minimum distance has been shortened over time by the 
changes in Apartment Construction Promotion Law and is 
now too narrow to provide adeq나ate spacing to minimise 
overshadowing on the southern aspect. In fact, some hous
ing units in the Shinjung project were located in an over
shaded area, because of the project aiming to keep the 
minimum distance and place the majority of building in a 
south-easterly direction. These weak housing regulations 
need to be strengthened in order to secure a high quality 
built environment, maximise solar energy collection and 
improve penetration of natural light.

In addition, it seems necessary to establish a reg니lation to 
secure the efficiency of new technologies (e.g. water effi
ciency, energy efficiency, etc). Since there was no specific 
regulation for maintenance or a consistent monitoring proc
ess within the Shinj니ng project, the architects and develop
ers could adopt many technologies without a detailed feasi
bility study or feed back plan, and consequently this caused 
great uncertainty for the future success of the project.

Furthermore, establishing a reg니lation for preventing the 
misuse of the name of environmentally friendly housing is 
necessary in order to promote sustainable neighbourhood 
design. Every new apartment project in Korea uses the term 
"'environmentally friendly housing estate" as a marketing 
strategy, without in-depth practices for sustainable devel
opment. As things stand, there is no regulation to prevent or 
reward genuine developers by acknowledging their 
achievements through some merit or incentive system such 
as providing qualifications, tax reductions, etc.

In addition, guidelines for su마aina미e design need to be 
provided. In many aspects, changing old regulations and 
establishing new regulations should be achieved in advance 
in order to promote sustainable neighborhood design. It 
seems that setting evaluation criteria and providing merits 
for good practice according to the results would be a good 
starting point to promote genuine attempts toward sustain

able development.

(4) Implementation barriers/constraints

• Lack of design targets, indicators, benchmarks and 
monitoring processes

Seoul Metropolitan Development Corporation (SMDC) 
provided some very general goals for environmentally 
friendly housing estate development and a set of general 
design guidelines for the Shinjung project. These design 
guidelines were accepted as a form of compulsory regula
tion by the developers and architects in the Shinjung project. 
In this sense, the initiative represents a move toward s냐s- 
tainable development in the Korean housing industry, since 
most housing competitions in Korea have no detailed design 
sidelines for sustainable development. However, the goals 
and design guidelines were broad and there were no de
tailed targets, indicators or benchmarking for monitoring 
progress towards sustainability. Most of the innovative de
sign strategies were simply adopted and left as decorative 
marketing tools without a detailed monitoring process or 
long-term feed back plan to promote future sustainable de
velopment.

It is suggested that Korea needs to pursue a long-term 
strategic approach by setting clear targets using indicators 
and benchmarking and monitoring progress in order to 
make real progress toward sustainable development. At the 
same time, it is necessary to identify the current statutes of 
environmental s니마ainability within normal projects in Ko
rea. Individ니al private company cannot afford to do this 
type of long-term work in the context of typical 90s housing 
development in an environment of NIMBYism, social ine
quality, lack of natural resources, etc. Thus, it seems neces
sary for the government or regulatory agencies to adopt 
further strengthened regulation and strategic approaches in 
order to achieve the goals of sustainable neighbourhood 
development. Without government and developers purging 
a long-term strategic approach 'sustainable development5 
will be an unachievable goal and significant progress will 
never be made.

5. LESSONS AND CONCLUSION

This research then, aimed to suggest a sustainability 
evaluation framework and analyse the progress of s니stain- 
ability of the Shinjung environmentally friendly housing 
estate development project using that framework.

As a result, the research suggests a sustainability evalua
tion framework with a total of 9 key issues, 23 goals and 
objectives of sustainable neighbourhood design and 25 sus
tainability indicators (see Table 2) and analyse their effec
tiveness by conducting a case study. The results of the case 
study suggest that the sustainability evaluation framework 
could be used as an effective planning and design tool for 
key actors including planners, architects and developers for 
monitoring or evaluating the sustainability progress of cur
rent projects. However, further in-depth quantitative and 
qualitative research is required to establish a set of sustain
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ability indicators including quantitative and qualitative indi
cators which are much more easily mcas니Ta비e and under
standable, require less time and financial investment.

Moreover, the results of the analysis suggest that the 
Shinjung project failed to make significant progress in the 
sustainability evaluation criteria compared to normal pro
jects (sec section 3.2 and 3.3; Analysis & Evaluation of the 
Project) and there exist significant barriers within current 
planning and design practices. A total of six barriers were 
identified and the lack of design targets, indicators, bench
marks and monitoring processes arc the most significant 
barriers preventing progress towards s냐stainability. The 
other key barriers arc lack of understanding, uncertainty 
ab이the effectiveness, lack of resources, lack of integrated 
project management & information sharing and current pro
business housing law/ regulation (see Section 4: Key barri- 
crs/constraints that emerged in the project). Because of 
these barriers, most of the innovative design strategies were 
simply adopted as cosmetic features for marketing without 
making significant progress towards sustainability.

In addition, the experience of the Shinjung project with 
its successes and failures provides several lessons for future 
sustainable neighbourhood design in Korea. Firstly, the ex
perience indicates that it is necessary to establish clear con
cepts of sustainable development and educate lay people 
and professionals in what the term actually mean, and sec
ondly, it showed that using design guidelines for environ
mentally friendly housing estate design is an effective tool 
fbr planners, developers and architects for securing envi
ronmental sustainability. It also demonstrated that design 
guidelines should include detailed design targets, indicators 
and benchmarks fbr monitoring progress of achievement in 
new innovative design ideas and technologies. Thirdly, the 
experiences illustrated that in-depth research into economic 
feasibility and long-term maintenance efficiency of innova
tive design ideas and new technologies sho나Id be 녀nder- 
taken in order to secure the long-term success of the project. 
Finally, the experience highlighted the need for the Korean 
central government to participate in these attempts through 
setting new housing law/rcgulation, design g니id이ines and 
financial support mechanism.
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