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Aim

Sustainable development imbues many fields, not least 
within city development. Our aim is to break down this 
broad term to see what can be done in practice through 
spatial planning. To do so the report will focus on four 
important subjects: energy, transport, water and waste. 

People’s Republic of China is a country with a rapid 
development which makes the subject extremely urgent. 
By getting to know the Chinese situation on a large scale 
and t��en zoom in on a project area t��roug�� a field study, 
we are hoping to gain more knowledge about sustainable 
society planning in a Chinese context. The four subjects 
mentioned above will then serve as prerequisites as we 
analyze an existing plan proposal for our planning area, in 
Shidao, and give suggestions and ideas for improvement 
with sustainable outcomes.

Objectives

Besides life-lasting experiences through cultural exchanges 
we hope that the knowledge about China’s planning 
situation will also give us new perspectives about spatial 
planning in Sweden. We also hope to learn more about how 
to plan for sustainability in our future projects.

Method

T��e first part of t��e project is intended to be a learning 
process through a theoretical preparation, assembling 
information about the subject “sustainable society” 
zooming in from China, Weihai and all the way down to 
t��e specific area in S��idao. In our researc�� for adequate 
information a few present sustainable development projects 
will be used as references; Västra Hamnen in Malmö City 
�Bo01), S�eden, Vikki in Helsinki, Finland and Luodian 
Town in Shanghai, China.
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T��e second part of t��is master’s t��esis, t��e field study, �ill 
substantiate inventories and analyses. We will point out 
the characteristics and preconditions of the development 
area as well as analyze an existing plan proposal for the 
area with the ambition to deliver sustainable ideas for 
improvement to the proposed plan. The report ends up 
in conceptual ideas and also two individual detailed plan 
proposals.

The result, a master’s thesis, will be handed in to Blekinge 
Institute of Technology, the hosting company and 
supervisors in China, and Sida.
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China is different. On the other hand, P.R. China has 
never been as similar to other countries in the world as 
today. The ongoing globalization process makes effort 
in this for such a long time isolated country. Though the 
consequences are both good and bad the development is 
going fast. China’s economy is growing strong and the 
publicity from the upcoming Olympic Games in Beijing 
2008 and the international exposition EXPO 2010 in 
Shanghai will most certainly create impacts in many fields. 
More international companies are establishing business in 
China as the entrepreneurial climate becomes even more 
benignant. Also Chinese companies make profits from the 
possibilities of the new global market.

In regard to the Millennium Development Goals, China has 
made significant progress in economy but also in terms 
of human development. By significant reduction of the 
absolute rural poverty levels, China became one of the first 
countries reaching the goal concerning poverty.1 Despite 
these achievements, the situation in China is uneven with 

�� ����� ������	 �����	������ Sida Country Report 2004, China

large disparities between urban and rural areas, among 
regions, between men and women, and between different 
groups of population.2 The government is paying more 
attention to the widening disparities and social problems, 
but these objectives will not be allowed to interrupt the 
main objective of continued economic growth.� 

During the last 20 years over �00 million people in China 
moved from rural areas to the fast growing cities and the 
world is now facing the biggest transfer of population as 
during the next 25 years, approximately 400 million people 
is assumed to follow. 44 With enormous pressure on growing 
cities, new city districts are being built with inconceivable 
effectiveness concerning rate of speed.5 

Negative effects of Chinas fast city development are the 
drastical increase of pollution and the excessive resource
consumption. The life length of new buildings has been 

� ����� ������	 �����	������	China Human Development Report 2005
�	 ����� �����������	������ Sida Country Report 2004, China,	p	���
�	 ����� �����������	������	China Human Development Report 2005
�	 ��������, ��� ��������������������,	���	������������	Rapport från Kina
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challenged as the majority is outdated just a few years after 
being built. City development in China has to a high extent 
being regulated by a short-term perspective. Speculations 
on the property market have been of more importance than 
concerning of quality and sustainability.� One reason to 
this development is also the lack of coordination between 
authorities on a local level. In general the management 
control measure on a local level is ineffective and there 
is little support for local authorities to put effort in 
environmental questions.�

The momentous changes in China after the end of the 
Mao period, of state socialism and common economy, 
have exhumed a use of the terms “before” and “after”. 
There is a “before” and “after” the opening of China to 
the outside world and also for the new market mechanisms 
for economic production and social allocation. 8 Spatial 

�	 ��������, ��� ��������������������,	���	������������	Rapport från Kina
�	 ������������� ���� ��� ��������� �� ������ �� ��������������������	����	���	���������	��	������	��	�������	
	 ������������	Kinas miljö – situationen och utmaningarna
�	 ���, ��� �� �����, ��� ������	���,	���	��	�����,	���	������	The “Third Spring” of  Urban  
 Planning in China: The Resurrection of Professional Planning  
 in the Post-Mao Era 

planning in China is still deep-seated in the strict communist 
structures of governing municipalities� but the shift paved 
the way for changes:

“…urban planning was basically a technical exercise 
to “materialize” the planned economy, it can now be 
seen as fundamentally a locational tool to promote 
development in the growing market economy.”10

Although there have been great changes, spatial planning 
is still considered to be subordinate the economy planning 
and the socialspatial objectives, concerning the city and 
its people, is not getting much of attention.11 The planning 
process seems to have a lack of citizen participation and 
a forum for such communication seems absent. Plan 
proposals are made on behalf of development companies, so 
called developers who deliver proposals for the authorities 

�	 �������p������, ��� �������������p������,	���	������	Comparative Planning Cultures  
 ����k	��v����
��� ���,	���	��	�����,	���	������	The “Third Spring” of  Urban  
 Planning in China: The Resurrection of Professional Planning  
 in the Post-Mao Era
���� I���

“Before people here didn’t have enough to eat.
Now there is food, but it’s hard to breath.”
Citizen from the Shanxi Province, China Daily 200�
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to approve before the construction phase can be initiated. 
The rapid pace of big scale city development also attracts 
a lot of western architect bureaus, and Swedish architects 
can witness of the differences to Swedish spatial planning 
after being able to develop a rice field into a finished 
satellite city in � years12, something that would have taken 
a lot more time in a Swedish planning context. The idea 
phase to last longer and illustrations are the important tools 
for planners in China. During a project things are always 
changing according to the market 1� and today somehow the 
market seems to turn the attention towards sustainability. 
The pressure on developers has increased as sustainable 
strategies are being requested from the government. Today 
spatial planning involves several actors with different 
professions and all actors seem to be of more concern to 
learn about this topic.

���	 �������� ����, ��v���p�� ��� ������ ������ ��� ���������������	����,	��v���p��	���	������	������	���	�������		
	 c��p�����	�W�CO	FF����	A��qv���,	�	�������������	Sigtuna,  
 Shanghai
���	 I���I���

“…either as an important public policy or a kind of 
highly concerned social activity, urban planning has 
in fact become a comprehensive subject involving 
fields such as natural science, social science, culture 
and art.”14 

Things are changing and P.R. China is, to a greater extent, 
putting the long-term perspective in the first room, aware 
of its importance for the future. Within this context, the 
objective of this master’s thesis seems current and we are 
excited to start this journey.

���	 �����, ��� ������������������,	���	�������������	Urban Planning System in China 

 - Basic Facts and Reform Progress
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When we arrive to Weihai we are treated with much respect 
and hospitality by our supervisors. Swedish sustainable 
city planning seems to have good reputation and as the 
supervisors introduce our future project, packaged in 
dashing plan proposals, they give us the challenge: “This 
is not sustainable enough, a sustainable strategy is missing. 
Give us new suggestions!”

At first the plan proposals seem convincing, but a closer 
look makes us agree in the critics. 

Sustainability should imbue the planning process from the 
very beginning and knowledge about the field is required. 
The awareness of the need of a sustainable strategy is 
increasing. Knowledge within this field will certainly 
be great in China in the near future and Swedish cities 
will most likely to be consulted by Chinese companies on 
sustainable solutions. Everything seems to move in a fast 
pace here, even small companies have a large number of 
employees and capacity enough to produce impressive 
illustrations and maps in no time. When the knowledge 

about sustainability has been further established the 
effectiveness will include also this field. We try although to 
explain to our expectative colleagues that we need time and 
cannot promise to deliver illustrations reflecting reality as 
perfectly as they do. The one thing that we can promise is 
to do our best.
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Voices are rising against our unsustainable behavior to 
earth, contributing to climate change. The awareness is 
increasing of the catastrophic consequences if we don’t 
change the direction of the ongoing development. Changes 
need to be made in a broad perspective, in all areas. The 
insights to strive for a sustainable development are being 
spread and within spatial planning sustainable solutions 
are highly requested. There already are good examples of 
sustainable city development projects and new projects are 
constantly being initiated. The sustainability term is today 
used as merchandise for many large city development 
projects and has with a penetrating power become a 
concept. Sustainable development is though not a new 
expression.

The sustainability term was first coined in the 1980’s by 
the Brundtland commission under presidency of former 
Norwegian Prime Minister Gro Harlem Brundtland. The 
commission describes in the 1987 Brundtland report the 
connection between economic growth and environmental 

pollution.1 The report defines sustainable development 
as a development that “…meets the needs of the present 
without compromising the ability of future generations to 
meet their needs”�. The report highlights three fundamental 
components in the term of sustainable development: 
social, economic and ecologic sustainability�. All three are 
strongly related to spatial planning.

There is an urge of improving the environment in China. 
As hundreds of millions of people are moving in a rapid 
urbanization process from the countryside into mega 
cities the pressure to minimize environmental impacts is 
increasing in China.

China has not yet a national strategy for dealing with 
theupcoming climate changes alarmed by National Climate 
Change Assessment Report (December 2006). Though 
�	 S������� �N����������� ������������S�������	�N�����������	������������
�	 S������ ������S������	������	The Sustainable City – A vision of the 
 Swedish-Chinese partnership in a global context��	���	W��l�		
	 C�mmi��i��	��	E��i���m����	����	����l�pm����	��987���	p	8
�	 http://www.ace.mmu.ac.uk/eae/Sustainability/Older/	
	 Brundtland_Report.html	(2007-09-18)
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China has acceded to the Kyoto Protocol, it is not likely 
that the country will make any binding commitments of 
emission restrictions. The argument is ”the developed 
countries need to show the way” in meaning that they have 
to lower their emissions first as emissions are much higher 
in developed than in developing countries.�

Still there is a potential for China to make changes on its 
own, in optional regional and international agreements, 
outside the Kyoto negotiations. China is for example one 
of the six countries included in Asia Pacific Partnership 
on Clean Development and Climate (APP), a partnership 
established as a complement to the Kyoto Protocol focusing 
on effective resource utilization and energy security, but 
without any commitments and restrictions.�

One obstacle for establishing sustainability in China is 
when it comes in conflict with the country’s stability 
and economy: “…if there becomes a conflict between 

�	 Tele-message	from	the	Embassy	of	Sweden	in	Beijing	(2007-	
	 ������	Kina, klimatfrågan och framtida förhandlingar��	p	����
�	 Ibid.,	p	�

environmental actions and social stability (unemployment) 
or environment and the economic growth the sustainable 
development will come in other hand”�. The government 
prioritizes the economic development in front of 
environmental politics. 7

Sustainable city planning in China

A lot of action towards sustainable spatial planning is 
taken today, e.g. reducing the number of industrial zones 
and improving waste and water management. On many 
rooftops solar power is utilized to heat water. Yet when 
action is taken the structural changes and changes of 
people’s habits and lifestyle are though often forgotten.8

In Chinese city planning there is a lack of integrated 

�	 �roject �hina 200� (200�)�roject	�hina	200�	(200�)	Power and Money – New 
 challenges facing the Chinese prodigy��	p	66
7	 Tele-message	from	the	Embassy	of	Sweden	in	Beijing (2007-	����7�	
	 ����7�	Kinas miljö – situationen och utmaningarna��	p	8
8	 �roject �hina 200� (200�)�roject	�hina	200�	(200�)	Power and Money – New 
 challenges facing the Chinese prodigy��	p	9�
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competence and cooperation between different sectors. 
Sustainable city planning can at an early stage bring this 
competence together and integrate different functions 
such as housing, infrastructure, energy and water 
management.9 

This fact has also been stated in the draft report The 
Sustainable City – A vision of the Swedish-Chinese 
partnership in a global context: 

“An integrated land-use and transport planning is a 
key factor in improving the environmental, social 
and economic problems connected to transportation 
(…) By integrating all relevant dimensions of 
sustainability in land-use planning, synergies will be 
attained which not are obtainable if each aspect is 
handled separately.”10

9	 �roject �hina 200� (200�)�roject	�hina	200�	(200�)	Power and Money – New 
 challenges facing the Chinese prodigy��	pp	����	9�
��	 S������ ������S������	������	The Sustainable City – A vision of the 
 Swedish-Chinese partnership in a global context��	p	�

Long-term integrated planning in all levels is a main factor 
for sustainability. Sustainability is in other words multi-
dimensional and needs to be implemented in the planning 
process from the very beginning.

There are several current sustainability projects in China, 
some of the most current respectively mentioned ones are 
Dongli Lake Project, Tianjin, and Luodian New Town, 
Shanghai. Good examples of nordic sustainable profiled 
areas are Hammarby Sjöstad, Stockholm and Bo01, Malmö 
in Sweden and the recently Sustainable-City-awarded area 
(in the North Sea and Baltic region) Viikki-Kivikko in 
Helsinki.

Ecologic sustainability and the city as an eco-

system

The physical preconditions for ecologic sustainability are:

o	 The concentration of finite resources taken from  
 the crust of the earth should not systematically  
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Figure 1. Sustainable society 
development is depending on 
circular flows of renewable 
resources.  increase in the eco-systems. It is of significant  

 importance to rationalize and recycle. We should  
 strive after decreasing the amount of materials and  
 energy flowing through the society.

o	 The concentration of biodegradable substances  
 and materials produced in the society should  
 not systematically increase in the eco-systems.  
 The substances and materials we leave behind  
 need to be adjusted to nature’s eco-cycle system.

o	 The physical prerequisites for production and  
 diversity in the nature need to be maintained. The  
 draft from renewable resources should not be  
 larger than the coinage.

o	 The utilization of resources must be efficient and  
 fair according to human needs.1

The city should be seen as an eco-system. Natural 
eco-systems are very complex with diversity and 
interrelationships and generate a high degree of stability 
and possibilities for adaptation to changing conditions. In 
a natural eco-system, such as the forest, every resource is 
used and reused efficiently. The natural system can serve 
as a model for our cities’ design and operation.

Cities should also apply a “layered energy approach”, 
which means that a city:

1	 �ohansson, B. (2001)	�ohansson,	B.	(2001)	Stadens tekniska system – 
 Naturresurser i kretslopp��	p	��

RENEWABLE RESOURCES

production use

treatmentreuse
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“…needs to tap all of its renewable primary energy 
sources, (wind, solar, biomass, etc.) to provide a 
diverse and stable energy flow for its citizens. Cities 
also need to wring all of the energy they can from 
their ‘waste’ by converting un-recycled ‘refuse’ 
into electricity and capturing methane from sewage 
treatment plants and landfills.”�

Cities should also learn from an eco-systems’ adaptation 
ability and should be designed to adapt and evolve 
through time, for example from a plantation economy to 
an industrial city, etc. Seeing the city as an eco-system, 
maintaining a circular flow of production, use, treatment 
and reuse of renewable resources, is the key behind 
developing a sustainable society (Figure 1).

Important conditions to consider when planning land-use 
for a sustainable society are:
2	 �ayor �arris, �. (200�)	�ayor	�arris,	�.	(200�)	Toward a Sustainable Urban 
 Paradigm, Cities – The Problem or The Solution?��	pp	��7

o	 Energy use needs to be based on renewable   
 resources.

o	 Biodiversity needs to be maintained.

o	 The biologic production needs to be maintained  
 and developed to secure a long term food supply.

o	 The interchange between the society/city and  
 the nature/rural areas needs to be maintained in  

 sensibly organized circular flows.�

The sustainable city - a dense city?

Low-dense, sprawl-like urban development is often the 
characteristic of a small Chinese city. Sometimes the 
high-rised buildings surrounding a highway-like street 
appear more like a coulisse. The situation should logically 
generate a high consumption of energy. Does then a dense 

�	 �ohansson, B. (2001)	�ohansson,	B.	(2001)	Stadens tekniska system – 
 Naturresurser i kretslopp��	p	8�
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city consume less energy? Is the compact city form the 
prerequisite for a sustainable society?

Johansson (2001) is presenting three different perspectives 
on the sustainable city;

o	 The ruralised city. Developed by a system-
ecologist, Folke Günther, this vision is presenting the future 
sustainable city as sparse. As the energy becomes more 
expensive with the result of troublesome transportation of 
food and water to the city, Günther claims the sparse city 
form - to decrease the distance between agriculture and 
settlement - is the only solution.

o	 The abstemious city. Others are convinced that 
there are advantages in both the sparse and the compact 
city form. Medium-sized cities (10 000 to 150 000 
inhabitants) keep down the environmentally charged 
emissions per person best. The amount of car travelling is 
low, commuting distances are small, many are walking or 
cycling and in the bigger cities there are prerequisites for 
public transportation. There are often a lot of workplaces 

in the location and there are prerequisites for investment 
in advanced systems for water and waste management, 
heating, etc.�

o	 The compact city. The EU is describing in Green 
Paper on the Urban Environment (1990) the coherent 
and compact city as a vision for the European sustainable 
city. The compact city would generate shorter distances, a 
decrease in car use and lower the energy use.�

The conclusion is that there are as many advantages as 
there are disadvantages in both the dense and the sparse 
city form. A sustainable society should consist of a mosaic 
of city types formulated from without the local context. In 
some areas and for some city functions there is a need of 
a sparse city structure and in other places the opposite is 
required.�

�	 �ohansson, B. (2001)�ohansson,	B.	(2001)	Stadens tekniska system – 
 Naturresurser i kretslopp��	p	76
�	 �ohansson, B. (2001) see the E�� (1990)	�ohansson,	B.	(2001)	see	the	E��	(1990)	Green Paper on the  
 Urban Environment
�	 �ohansson, B. (2001)�ohansson,	B.	(2001)	Stadens tekniska system – 
 Naturresurser i kretslopp��	pp	76��	77
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In a consultant report for the California Energy Commission, 
another view is presented. The author describes that 
densification as an energy efficiency strategy should be 
used with care.7 In a dense city the transportation energy 
may be lower, but improperly designed densification 
alternatives could on other hand increase building energy 
consumption: 

“…increases in noise leads to increased air-
conditioning use because building users are more 
apt to close windows and reduce natural ventilation, 
while sunlight obstructions force greater use of 
artificial lighting.”8

Former Mayor of Honolulu, Jeremy Harris, argues that 
the cities should not be blamed for our environmental and 
poverty problems, but should be viewed as a potential 
solution for a sustainable society development. The cities 
have the prerequisites to develop a new urban paradigm.

7 �antsberg, �. (200�)	 �antsberg,	�.	(200�)	Sustainable urban energy planning – 
 a roadmap for research and funding, Consultant Report
8	 �antsberg, �. (200�) see �ooper and Smyth (2002)�antsberg,	�.	(200�)	see	�ooper	and	Smyth	(2002)

“High density urban growth provides the opportunity 
for concentrated, centralized infrastructure 
development. Water, sewage, drainage, and 
transportation systems can be developed in dense 
urban areas at a much lower cost per capita than 
in rural or urban sprawl situations that require 
more spread-out systems. The economies of scale 
also provide city leaders with the ability to invest 
in more advanced and costly urban infrastructure 
and distribute the expense over a larger population, 
further reducing per capita costs.”9

Though there are still uncertainties whether the compact 
form is the most effective city form, many academics argue 
that maintaining a relatively high density (with the effect 
of assembling, work, living, service, recreation and other 
city functions within a close distance) contributes to a local 
and social quality which is also if not more important for a 
future sustainable society development. 

9	 �ayor �arris, �. (200�)	�ayor	�arris,	�.	(200�)	Toward a Sustainable Urban 

 Paradigm, Cities – The Problem or The Solution?��	pp	����
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This thesis will define four important subjects included in 
the sustainability term: energy, transport, water and waste. 
The four aspects are severally comprised but we aim to 
highlight their importance from a planning perspective as 
to give some good and current examples of sustainable 
solutions within these areas. We realize the severity in 
not further attending other sectors affecting a sustainable 
society, e.g. social, economic and cultural matters. 
Considering the time limitation for this master’s thesis 
we will not be able to fully cover all aspects we ourselves 
claim necessary for a sustainable society.

Part One of this thesis will also contain the chapter 
“REFERENCE STUDIES” in which we will discuss sustainable 
profiled city projects in China and Europe. The chapter 
also includes mentionable sustainable solutions from these 
case studies that could be applicable in our own field study 
in Shidao, followed by our own comments.

In Part Two, “FIELD STUDY SHIDAO”, we will introduce 
and analyze our project area in Shidao and present an 

analysis over an existing plan proposal for the area. As 
tool for the analysis we will make use of a site inventory, 
a SWOT-analysis and a checklist summarized by the most 
important learnings from the theory, Part One. The focus 
on sustainability is aimed to remain and should imbue the 
suggested ideas and changes in the current plan proposal.

In the final part of the field study, “SUSTAINABLE IDEAS 

FOR AN URBAN ENVIRONMENT”, we will present our 
conceptual ideas and two individual detailed plan proposals 
considering private vs. public space in the project area.
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The industrialization of China is the main reason to the 
increased use of energy. The industry sector consumes 73 
% of the country’s energy compared to residential sector 12 
% and transport sector 2 %. Compared to other countries 
the residential consumption and transport consumption in 
China are very low.1 

The increase of wealth and economic growth is followed by 
higher energy consumption which then results in a higher 
consumption of oil and coal. The Chinese energy system 
is dominated by fossil fuels, only a small amount as 2,2 % 
comes from hydro, wind and solar power.2

In an environmental perspective the present pattern of 
energy consumption and production is an issue. It causes 
severe environmental problems. In 2005 China had the 
highest amount of sulphur dioxide emissions in the whole 
world. 16 of the world’s 20 most polluted cities are located 
in China and more than 30 % of the country’s watercourses 

� Project China 2006 (2006) Power and Money – New 
 challenges facing the Chinese prodigy, pp �6, �9
2 Ibid

are severely contaminated. 3

To solve the environmental problems and to avoid an 
energy crisis China needs to utilize more renewable 
energy sources as well as to become more energy efficient. 
According to China Meteorological Administration an 
annual wind power production of 2900 TWh, of which 600 
TWh would come from onshore windmills, is possible to 
reach. That is more than the total power consumption in 
whole China. There is in other words a huge potential, but 
“…the development of wind power will however depend 
on political decisions and if there is a will to pay more for 
electricity from wind than from coal.” �

The Three Gorges dam is one of the biggest hydro power 
projects in China at present. Stretching almost two 
kilometers across the Yangtze River the dam will annually 
generate electricity of 8�,7 TWh, “…more than half of 
Sweden’s electricity usage, but only making up about 5 % 

� Te�e��e��a�e �ro� the E�ba���� o� ��eden in �eijin�Te�e��e��a�e �ro� the E�ba���� o� ��eden in �eijin�  
 (2007�09�2�) Nytt center för svensk miljöteknik i Peking, p �
� Project China 2006Project China 2006 (2006) Power and Money – New 
 challenges facing the Chinese prodigy, p 5�
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of China’s consumption.”5 The construction of the Three 
Gorges dam is being criticized though for its harmful 
repercussion on the environment and causing the removal 
of at least 1,3 million people.6

The Chinese government is determined to increase the use 
of bioenergy and solar power technology is already well 
spread. Bioenergy has an estimated potential of about 2700 
TWh, which is almost 50 % more than the total electricity 
consumption in China.7 Solar technology is currently a 
more expensive method than wind power. The alternative 
solar panels are though cheap and can be placed on the 
roofs of buildings utilized to heat water, which is a common 
practice.

Clearly there is a potential for utilization of renewable 
resources in China. Today there are stricter environmental 
laws and regulations in the country. In the governments 

5 Project China 2006Project China 2006 (2006) Power and Money – New 
 challenges facing the Chinese prodigy, p �0
6 Print�o�t �er�ion o�Print�o�t �er�ion o� Landguiden (2007�0����), p 25
7 Project China 2006Project China 2006 (2006) Power and Money – New 
 challenges facing the Chinese prodigy, p 5�

five-year-plan concerning the years 2006-2010 actions to 
create a cleaner environment are prioritized. The goal of 
the Renewable Energy Law (REL) is to increase renewable 
energy to 50 % of the country’s total energy by 20208. An 
obstacle though for the environmental work is often the 
local neglection of the regulations because of for example 
economical reasons in poor provinces.9 “To sustain the 
economic growth without increasing energy consumption 
is [therefore] one of the biggest challenges for the Chinese 

government.”10

Sustainable energy planning

The energy sector can be described with regard to the energy 
flows:  energy production, energy distribution, energy use 
and energy reuse. Sustainable energy also depends on 

� ���tra�ian Go�ern�ent (2006��0���)���tra�ian Go�ern�ent (2006��0���) Fact Sheet – 
 Renewable Energy in China
9 Print�o�t �er�ion o�Print�o�t �er�ion o� Landguiden (2007�0����), p 27 
�0 Project China 2006Project China 2006 (2006) Power and Money – New 
 challenges facing the Chinese prodigy, p �6
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different kinds of renewable energy sources, such as wind 
power, bio energy, solar energy, geothermal energy, wave 
and tidal energy and hydro power (Figure 2). 

The real demand in today’s modern lifestyle is though not 
for energy, but for the services it offers: transport, light, 

heating and air-conditioning, etc. Therefore we must 
develop a culture of obtaining the same but with less 
consumption.11 “It is estimated that �5% of energy use is 
associated with the inefficiencies in the current production, 
distribution and consumption systems. That means that we 
can save between one half and one third of the energy we 
produce to offer a given service.”12 To achieve this there 
is a need for energy efficiency and quality in all steps of 
the energy flow together with the utilization of renewable 
resources. A clean and efficient technology is required 
through all four stages with no energy loss along the way, 
see example in Figure 3.

A development of a sustainable society requires energy 
flows to be interconnected to other spatial planning fields 
such as waste and water management to create integrated 
sustainable solutions and a circular flow of renewable 
resources, as seen in Figure 1. The solar energy integrated 
in building design can be used to heat water, eco-cars 

�� �or�d �rban �or�� (2007����0�)�or�d �rban �or�� (2007����0�) Forum 2004, Reference
 Dialogue: Energy and Sustainable Development
�2 IbidIbid

production distribution

reuse use

WIND POWER
SOLAR ENERGY
BIOENERGY
GEOTHERMAL ENERGY
HYDROPOWER
WAVE ENERGY

SUSTAINABLE ENERGY

ENERGY

Figure 2. (above) Sustainable energy 
is depending on a circular flow of 
renewable energy sources.
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A process of integration

Urban planning has the ability to gather 
different professions. Coordinating land-use 
and infrastructure planning together with energy 
solutions can lead to sustainable planning 
strategies. The planning sector can contribute to 
a sustainable energy development by creating a 
spatial framework for the design of the specific 
structures and systems. Sustainable energy 
development should be coordinated with all 
actors involved from the beginning of a project 
process: 

“Concerning energy efficient building 
it is important to at an early point in the 
planning and project process be aware of 
the impacts of different solutions. It is not 
possible to in a later phase just “paste on” 
the energy efficiency. Such knowledge is 

Figure 3. (left) Example of a combined 
system producing both electricity and 
heating energy.

can make use of biomass power extracted from the area’s 
waste, wind power can supply the whole area with energy 
and by a connection to the city grid energy loss can be 
avoided. A 100 % local energy production can for example 
be an interesting goal for a developer to strive for.  
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therefore of big importance for central professions 
within the social structure sector.”13

Energy efficient building

The energy efficiency of housing will need an optimization 
of designed-in passive (orientation, ventilation, insulation, 
natural lighting) as well as active (thermosolar, photovoltaic, 
wind) energy-saving measures.1� The passive measures  are 
important and sustainable buildings should be designed 
and constructed to:

o require only renewable energy sources for their 

construction and operation

o use materials that can be bioregenerated or are 

reusable and extracted such that bioproductivity is 

undiminished

�� Mi�jö�ård�berednin�en (200�) Strategi för energieffektiv be-
 byggelse, p �0
�� �or�d �rban �or�� (2007����0�)�or�d �rban �or�� (2007����0�) Forum 2004, Reference  
 Dialogue: Energy and Sustainable Development

o increase habitat for biodiversity and build 

bioregional integrity

o eliminate pollutant, toxic and waste discharges

o enhance natural hydrology and water quality

o provide health improving environments for 

occupants that support equity and contributive 

livelihoods.15

To highlight the importance of energy efficient building the 
EU has adopted a new legislation requiring certified energy 
performances for all buildings. Also recommendations for 
improvements shall be made and the aim is to “…provide 
a value tool for a raising awareness of the advantages of 
energy efficiency, as well as persuading owners to upgrade 
their facilities.”16 This certification law is generating a 
demand on companies to provide information about the 

�5 Cit�� o� Toronto (2007����0�) Sustainable Energy Use 
 Directory, p �
�6 E�ropean Co��i��ion (2007����0�)E�ropean Co��i��ion (2007����0�) Sustainable Energy  
 Europe 2005-2008
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energy performance of buildings and this market is growing 
in Sweden as well as in other countries in Europe.
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Public transportation is also an important ingredient in 
sustainable society development. Unfortunately public 
transportation in China suffers from an image problem. 
One journalist describes the situation as: “Subways are 
only just tolerable. Buses are uncool. And biking has an 
even worse reputation.”�. 

The rate of travelers with public transportation in Beijing 
is only 30 % compared to 76 % in New York and 9� % 
in Tokyo.� The Government is putting effort on the issue 
announcing a lot of different campaigns promoting public 
transportation. In Beijing the number of passengers have 
already started to increase after recently reduced fees (new 
fee: two yuan, instead of three, for the entire journey) and 
after complementing the subway system with more sub 
lines. The capital will add at least 6 more sub lines in the 
coming years and across the country over �500 km of rail 
will be constructed in 5 years.3

�	 H������������ ��� �������������H������������	���	�������������	Tackling China’s Dirty 
 Transport Woes
� �������������� �������������	 ��������������	�������������	Beijing to Cut Emissions for  
 Games��	���	C����	D���y
�	 CCT������� �������������CCT�������	������������� Beijing to add 6 subway lines

“It is apparent that the purpose of cheap and 
convenient public transport is not just to benefit 
lower-income residents, but also to have the long-
term effect of alleviating the pressure caused by the 
ever-increasing number of cars on the roads.”�

Increased motor vehicle use

The increasing traffic generates a huge amount of pollution 
in the big cities5  and therefore the government also carries 
out campaigns with the aim to reduce the use of cars, 
which is maybe the most urgent issue not only for China. 
The increasing demand for cars seems to generate serious 
problems and the development is going fast even in this 
field. By the end of September 2007 China had nearly 156 
million motor vehicles including 55 million automobiles 
and 85 million motorcycles according to the Ministry of 

�	 C���� D���y �������������C����	D���y	�������������	Public transport first��	p	��
�	 T������������ ����� ��� E������y �� ������ �� �������T������������	�����	���	E������y	��	������	��	�������
	 �������������	Kinas miljö – situationen och utmaningarna

(right) Increase of car use is a big 
issue in a country like China.
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Public Security.6  “China, once known as the kingdom 
of bicycles, has overtaken Japan to become the world’s 
second largest auto market after the United States.”7

Between the years �000 and �006 the number of passenger 
cars on the road in China increased from 6 million to �0 
million and only Beijing adds over �000 cars per week.8 
This trend is mainly affected by rising incomes and falling 
car prices9, also the close to none existing tax on fuel 
is an important factor. �0�0 In recent years China’s urban 
infrastructure has supported this trend and many cities have 
widened the roads encouraging car use.�� There is certainly 
a need for common actions, a trend break on a wide front. 
Countries all over the world are struggling with the same 
situation but the rapid development in China makes the 
�	 ��������������	��������������������������	China has 156 million motor  
 vehicles��	���	X���u�	N���	A����y
�	 I���
�	 C�������� T�� �������C��������	T��	�������	Capitalist Roaders
�	 Watts,	J.	(2007-08-17)	Beijing grounds drivers in bid to clear  
 the air
��	 T������������ ����� ��� E������y �� ������ �� �������T������������	�����	���	E������y	��	������	��	�������
	 �������������	Kinas miljö – situationen och utmaningarna
��	 C���� D���y �������������C����	D���y	�������������	Public transport first��	p	��

problem extremely urgent. 

The traffic behavior in Chinese big cities has no counterpart, 
a constant chaos causing long lanes of cars and busses 
standing still but with the engine still running. The problem 
with air pollution is growing big and the poor air quality 
has even made the organizers of the Olympic Games to 
reconsider the adequacy concerning the health aspects for 
the athletes.�� The quotation initiating this report is worth 
repeating: ”…but it’s hard to breath.”

Sustainable transport planning

A favoured definition of sustainable transport is the one 
formed by The European Union Council of Ministers. The 
definition has received general political acceptance and is 

reffering to a sustainable transport system as one that:

��	 Watts,	J.	(2007-08-17)	Beijing grounds drivers in bid to clear  
 the air
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o	 allows the basic access and development needs  
 of individuals, companies and societies to be  
 met safely and in a manner consistent with human  
 and ecosystem health, and promotes equity within  
 and between successive generations;

o	 is affordable, operates fairly and efficiently, 
offers choice of transport mode, and supports a 
competitive economy, as well as balanced regional 
development;

o	 limits emissions and waste within the planet’s ability 
to absorb them, uses renewable resources at or below 
their rates of generation, and, uses nonrenewable 
resources at or below the rates of development of 
renewable substitutes while minimising the impact

 on the use of land and the generation of noise.�3

��	 ���� �������� ��� ��s�a��a���� ��a�s����a���� (200�)����	��������	���	��s�a��a����	��a�s����a����	(200�) Defining  
 Sustainable Transportation, Prepared for Transport Canada 	

Public transportation

From the spatial planning point of view, there are 
several measures to mention in this context and public 
transportation is probably the most important. The growing 
cities need well-working and clean public transportation 
systems to make it possible transporting a high amount 
of people around the city. Private cars are not the most 
effective solutions, mainly in an environmental-friendly 
perspective, according to the heavy pollution. Indeed the 
development is interesting;

“Future vehicle technology, for example motor 
technology adapted to fuel cells, biogas, hybrid 
systems, solar cells etc, will give new prerequisites 
for the urban planning and design.”�� 

��	 ����� ������������	������� The Sustainable City – A vision of the Swedish-
 Chinese partnership in a global context��	p	��
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Even though the research for environmental friendly
fuels is continuing to make progress the private car must 
be considered ineffective in the perspective of space 
requirement. Public transportation should therefore be seen 
as a better alternative to solve the need of transportation and 
be prioritized in the planning of urban infrastructure. There 
are many fields to work with to make public transportation 
more effective and also to attract even those who can 
afford to go by car. This target audience is not so addicted 
to ticket fees. The most important aspects when traveling 
is instead considered to be time and accessibility.

The importance of integrated land-use and transport 
planning cannot be mentioned too many times, it certainly 

is a key issue.�5 The structure of routes must be elaborated 
and adjusted to the main targets in the city. Separate lanes 
to prioritize buses and frequent departures will make public 
transportation more effective. The very bus trip is not the 
only issue to take in consideration, the trip to the stop as 
well as the design of the stopping-place itself also needs 
to be preceded by good urban planning. It is important to 
think of the whole trip. Decreasing travel time through 
effectuated line traffic is not good enough if the travelers 
then have to stand for a long time waiting before crossing 
the street safely.�6 

The prerequisites for so called satellite cities make high-
capacity public transportation a typical solution connecting 
to points where the traveler can transfer to local networks. 
This type of transportation is characterized by few routes 
and peak-hour load. The access to high-capacity network 
is of big importance to avoid people from using car for the 

��	 ����� ������������	������� The Sustainable City – A vision of the Swedish-
 Chinese partnership in a global context��	p	��
��	 ������k������	��������������������������	Seminarium: Regionutveckling  
 med Ostlänken, 11 november 2005 i Nyköping

(above right) “Green” highways 
in Shanghai.
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short trip to the station – then it often turns out the car will 
be used all the way to the final destination.�7

Walking and cycling

A dense city is generating good prerequisites for 
walking and cycling which without question is the most 
environment-friendly way to transport and there are a lot 
of reasons to premiere these means of transport through 
spatial planning.

“Walking and cycling are good for our health, good 
for getting us around, good for our public spaces and 
good for our society. For all of these reasons we need 
to persuade more people to choose to walk and cycle 
more often.”�8

��	 �����	������� The Sustainable City – A vision of the Swedish-
 Chinese partnership in a global context��	p	��
��	 dft.g�v.�k,	����a������� ��� ��a�s���� (2007-10-1�)D�p��������	���	�����p���	�������������	Walking  
 and Cycling: an action plan

When planning for walking and cycling the shortest 
way must be prioritized as well as the safety aspect. It 
is impossible to force people to social interaction but a 
sensible spatial planning can increase the possibilities for 
this kind of spontaneous meetings. In residential areas and 
areas with city center-functions it is certainly important 
with social interactions and to be able to move safely, this 
can thus contribute to a vital urban environment which 
should be a coveted attribute in spatial planning.

 
planning for sustainability         32



 
planning for sustainability         33



“Water quality pollution, quantity shortage, aquatic 
ecosystem degradation and landscape destruction are 
the main water environmental problems in China. 
The water resource and water environment has 
become one of the key factors affecting sustainable 
development of China.”�

The rapid economic development has increased the demand 
for water and the limited water resources along with water 
pollution are putting China in a problematic situation. One 
important reason is the lack of wastewater treatment.  In 
2006 only 52% of the official municipal wastewater was 
treated. 287 cities in China do not have any wastewater 
treatment facilities at all according to a report released 
by the Chinese Ministry of Construction.2 The pace of 
the improvement on this subject is although significant. 
Between 200� and 2004 not less than �64 cities could be 

�	 H���������� H�� �������H����������	H��	�������	Water Environmental Situation and  
 Pollution Controll in China p�	
�	 ������������ �������������������������	�������������	Water and Wastewater 

 Treatment-China

added to the list of cities with wastewater treatment. If this 
development continues all 66� cities in China will have 
their wastewater treated in the near future. One method in 
the wastewater subject has been the improved structures 
for tariffs and the number of cities charging wastewater 
tariffs is increasing. The new structure is adapted to a 
market-orientated system and is expected to have the affect 
of improving partnership between private and public and 
respond to municipalities’ “…need for additional sources 
of capital, expertise, and management efficiency”. �  

Even though the improvement is significant there is still 
much to do and especially the rural areas are in need 
of improvement because of the insanitary conditions. 
Astounding �00 million Chinese are still lacking access to 
an improved source of water supply. 750 million Chinese 
lack improved sanitations. These numbers are nothing but 
surrealistic but give a message of the work need to be done. 

�	 ������� ������ ��� ���� ��������������	������	���	����	��������������	Development of National 
 Wastewater Tariff Guidelines for China	pp	���
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Achievements are reached in urban areas but the progress 
in rural areas seem to lag behind.4 

Sustainable water management

Wastewater is a broad subject often connected to the 
engineering field. Surface water is a manageable part of the 
subject for spatial planning. Surface water is gathered from 

�	 ����������������� ������������� ����� ������� ��� ���������������������������	�������������	�����	�������	���	����������		
	 ��	��h�	P��p��’�	R�p����c	�f	�h���

roofs, green areas and paved areas such as streets and car 
parks. In an urban environment the surface water generates 
a lot of pollution to the recipient (river or watercourse), 
as for example heavy metals, environmental toxins, oil, 
bacterials etc. Today’s ecological community planning is 
working more frequent with these issues, which does not 
necessary require high-tech solutions. Just like the energy 
cycle in the chapter on sustainable energy the production 
and distribution of water to and from the recipient needs to 
be secured. 

(above) Low tide in a rural area, 
outside Beijing.

(above right) Heavy rain causes 
minor flooding problems for shop 
owners in the city centre, Weihai.
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The surface water is today seen as a useful resource 
which can also be used as an aesthetic asset in the urban 
planning.5

Depending on which type of surface the polluted water 
comes from and how big the processing area is, there are 
different solutions for purification before the water flows 
out to the recipient:

o	 Ponds. Combined with so called oil booms ponds are 
good alternative for large amounts of water. 

o	 Vegetative methods. Grassy surfaces and temporary 
wetlands can purify and delay the polluted water on 
its way to the recipient.

o	 Infiltration. For minor polluted water from pedestrian 
and bicycle paths, roofs and green areas, infiltration 
can be a good choice. Precautions need to be taken 
not to affect the ground water.

�	 ���f���� �������� ����������������f����	��������	�������������	Riktlinjer för dagvatten-
 hantering	

o	 Prefabricated oil- and sludge separators. The 
separators can be utilized on smaller surfaces.

o	 Crustation magazines. The magazine is a space-
saving alternative best suited for taking care of 
polluted water from frequent traffic roads. 

o	 Wetlands. A natural way of purification that can be 
constructed both in a natural and an artificial way.

o	 Street inlets. The street inlets are a type of small 
sewage treatment plants, but that need maintenance 
for all the sludge that gathers. During rainy days bad 
maintenance can lead for the sludge to go all the way 
through the pipes to the recipient.

o	 The filters should be considered as supplements to 
other purification methods and should be maintained 
frequently. The filters can be used on solitary wells.6

There are also small measures towards making the 

�	 ���f���� ������ ����������������f����	������	�������������	Riktlinjer för dagvatten-
 hantering
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water management visible in the urban environment, for 
example:

o	 Decrease “hardened” surfaces, such as asphalt, and 
replace it by gravel instead.

o	 Lead the water to dips and vegetation surfaces where 
the water can percolate in a slow pace.

o	 Plant more trees.

o	 Construct more dip trenches.

o	 Construct percolation magazines, that is cists.7

�	 N�������� ��� �������������N��������	���	�������������	Vatten och gestaltning i 
 landskapsarkitektur – exempel från Schweiz, Tyskland och

 Österrike 
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The rapid changes in China imbue many fields and waste 
management is indeed no exception. The increase of solid waste 
quantities in China is enormous and has no counterpart in 
the world. In 2004 China became the world’s largest waste 
generator and in 2030 the annual solid waste quantity runs 
to over 480 million tons, 150% more than in 2004. The 
problems concerning this development affect the whole 
society with social, financial and environmental impacts. 1 
The implications are not only of domestic concern but also 
international. The global impact can be seen on prices of 
secondary materials in the United States and Europe as they 
are influenced by the demand in China. 2 The global market 
on secondary materials is affecting the Chinese recycling 
system as the country has a high level of waste import. High 
income countries are exporting their waste to avoid using 
their limited land fillings with higher fees. The amount of 
imported waste is increasing and in 2002 the United States 
alone exported scrap and second materials for a value of 
$ 1.2 billion to China. There are large sustainable benefits 
�	 EAS�R�� �������EAS�R��	�������	Waste Management in China: Issues and  
	 Recommendations	May	2005��	p	�
�	 ������ p ��������	p	��

in using recycling feedstock instead of virgin materials 
and experts are encouraging a professionalization and 
institutionalization of the secondary material industry in 
China.3 

A common term in the discussion of waste management 
is Municipal Solid Waste (MSW). The term has different 
definitions and the definition based on international 
practices, used in the report Waste Management in China: 
Issues and Recommendations prepared by East Asia and 
Pacific Urban Development Sector Unit (EASUR), includes 
“all waste originating in urban areas from residential, 
industrial (non-hazardous), commercial and institutional 
sectors”4. Out of these sectors the waste management 
discussions tend to focus only on residential waste, which 
in fact only represent 30 % of the total waste amount.5

On average the amount of solid waste produced by each 

�	 ������ pp �����������	pp	�����
�	 ������ p �������	p	�
�	 EAS�R�� �������EAS�R��	�������	What a Waste: Solid Waste Management in  
	 Asia	May	1999��		p	�
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person in China is 440 kg per year.� The minimization of 
waste is a key issue and as the organic fraction is the largest 
with over 50% of the total waste stream this fraction needs 
extra attention.� 

Allocation of solid waste fractions in China:

- Organic (45-55%)
- Paper (10-20%)
- Plastic (5-15%)
- Metal (2-4%)
- Glass (2-4%)
- Others (2-36%)8

The allocation of fractions diverges between cities 
according to the level of industrialization, income and 
�	 R��������� ��� ��� ���� �������������R���������	���	���	����	�������������	China Waste Management,  
	 Working	paper	for	Streams	Technology	Programme��	p	�
�	 EAS�R�� �������	EAS�R��	�������	Waste Management in China: Issues and  
	 Recommendations	May	2005��		p	�
�	 R��������� ��� ��� ���� �������������R���������	���	���	����	�������������	China Waste Management,  
	 Working	paper	for	Streams	Technology	Programme��	p	�	���		
	 Wor��	B��k	����:�

consuming habits. The large amount of organic waste is 
partly related to eating habits as Asian food consists of more 
fresh vegetables and fruit compared to Western food. The 
widespread use of disposal bags and wrappings in China 
is one decisive reason for the increasing amount of paper 
and plastic waste. The use of coal for heating has resulted 
in large amounts of ash in the solid waste stream but the 
situation is changing rapidly as municipal gas supplies 
larger cities. In Beijing, for example, the use of coal within 
the city limits is not permitted today.�

�	 ������ p �������	p	�

(left) Double layers of wrap-
ping are not unusual on 
groceries.

(below) Coal cylinders are 
traditionally used for heating 
but the large ammount of ash 
is implicting the solid waste 
management.
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Paper is the fastest growing component in the waste stream 
and how to treat this waste fraction is therefore an important 
issue to deal with. Today secondary paper fibers for recycle 
has a value of 500 RMB/tone in China and as the amount 
is expected to raise up to 48 million tons before 2030 this 
waste stream could result in great revenues. Aluminum, 
glass, steel and specific plastics should also be treated as 
valuable recycling products. There is of course a need of 
large investment for the recovery of the materials but it 
would most certainly be lucrative investment as “…by 
2030 China’s urban waste stream will represent one of the 
world’s largest sources of commodities such as paper and 
metals.”10

Urban and rural waste production

Even though the data of waste quantities can be unreliable 
to some extend there is a common notion that urban 
residents produce more than two times of the rural residents 

��	 EAS�R�� �������EAS�R��	�������	Waste Management in China: Issues and  
	 Recommendations	May	2005��	p	��

regardless of income levels. The income level is although 
a decisive factor for consumption patterns and the amount 
of waste production. The urbanization and the urban 
population growth is pointed out along with increased 
affluence as driving forces of China’s increase in total waste 
generation.11 The waste management in the larger cities is 
the most critical as about 40 % of urban solid waste is not 
treated at all. This waste is transported and used as landfill 
in sub-standard facilities in the outskirts of cities.

“In Beijing alone, 10,000 tons of urban solid waste 
is generated every day, and about 700 solid waste 
dumps surround the city. This condition is not 
unique, as two-thirds of Chinese cities face similar 
solid waste treatment problems like Beijing does.”12

The level of solid waste service varies in Chinese cities but 
in general it tends to be highest in the eastern coastal cities 
and decrease towards west.13

��	 ������ p �������	p	�
��	 R��������� ��� ��� ���� �������������R���������	���	���	����	�������������	China Waste Management,  
	 Working	paper	for	Streams	Technology	Programme��	p�
��	 EAS�R�� �������EAS�R��	�������	Waste Management in China: Issues and  
	 Recommendations	May	2005��	p	�
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from generation to ultimate disposal. All steps including 
reduction, recycling, reuse and resource recovery has to be 
treated by professionals from different fields and the local 
stakeholders must be initiated what opportunities there 
are in the different steps of the process. There is not one 
solution for the total waste management with the ability to 
be applied and to fit everywhere. The local circumstances 
must be steering when working with the waste management 
plan.

“Developing a solid waste system that maximizes 
the benefits of each component by minimizing costs 
and maximizing environmental protection and public 
acceptance, while being sufficiently flexible to adapt 
to changing circumstances, is the main objective of a 
good waste management master plan.”16 

The flexible attributes are important as the waste stream is 
often affected by sudden changes as for example switching 
weather circumstances or even earth disasters. There should 

��	 ������ p ��	������	p	��

During the last ten years China has made changes and the 
improvements have been significant even though China 
has not been able to keep up with the continuing growing 
demands. The demand of waste cover service is not the 
only issue to struggle with. Environmental requirements 
concerning safe disposal systems and rationalization of 
cost-effective service delivery also impacts the process of 
waste management.14 The leaders of China are today giving 
waste management greater attention. According to current 
solid waste plans the budget will be rising from 30 Billion 
RMB to around 230 RMB in the year of 2020. “All aspects 
of China’s waste management system are undergoing 
wholesale changes as government tries to respond to the 
challenge.”15

Sustainable Waste Management

Collaboration between stakeholders is necessary to 
success with an integrated planning of all elements in 
the waste management system. This contains all steps 

��	 EAS�R�� �������EAS�R��	�������	Waste Management in China: Issues and  
	 Recommendations	May	2005��	p	�
��	 ������ �or��or�������	�or��or�
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Landfill Disposal and Incineration

be backup plans if for example an incinerator is closed for 
maintenance or similar situations.17

The most urgent need for the waste management is 
considered to be improved landfills operations and 
increased availability. China also needs to prioritize waste 
reduction, reuse, recycling and recovery. 18 It is important 
to clarify the hierarchy of waste management and in the 
earlier mentioned report Waste Management in China 
the following figure is used to illustrate the situation  
(Figure 4). 

“Advanced technological solutions in the long term 
will provide a greater use and wider range of waste 
management solutions. Those options further up the 
hierarchy demonstrate an increasing focus on waste 
minimization and re-use of materials for increasing 
proportions of total solid waste.”19 

The up-stream technologies as incineration and 

��	 EAS�R�� �������EAS�R��	�������	Waste Management in China: Issues and  
	 Recommendations	May	2005,		p	��
��	 ������ p �������	p	�
��	 ������ pp �����������	pp	�����

anaerobic digestion need to be adapted with 
sensibility according to the quality and quantity 
of the waste stream. Because of the higher costs 
compared to landfill there has to be a demand from 
the market before these solutions are recommended. 
Recycling programs initiated by the municipalities 
tend to compete with the initiatives by the private 
sector and there are many examples of failures of 
recycling facilities developed by the municipalities 
as ”the informal recycling sector is remarkably 
efficient at removing anything of value from the 

Figure 4. Preferred hierarchy of waste management.

Waste Reuse

Waste Reucycling

Waste Recovery

   Waste 
Reduction
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waste stream.”20. The number of people working in 
the formal urban waste collecting system in China 
is about 1,3 million and the informal, the so called 
“waste pickers”, are about 2,5 million.21 Waste pickers 
are highly disadvantaged and work in hazardous and 
insanitary conditions.  From a healthy perspective 
this informal recycling sector is therefore challenged 
and one important issue is to formulate policies and 
programs to upgrade their livelihood and to integrate 
them within overall waste management operations. 
The participation of citizens (not only waste pickers) 
is a useful measure in the management of waste and 
increased knowledge with the effect of changed 
habits has been an important tool in several successful 
paragons of waste management.

20 R���������	���	���	����	�������������	China Waste  Management,  
	 Working	paper	for	Streams	Technology	Programme��	p	�
��	 EAS�R�� �������EAS�R��	�������	Waste Management in China:   
	 Issues	and	Recommendations	May	2005,	p	��

Symbols on public trash cans, Beijing.
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The house exhibition Bo01 took place in 2001 and was 
located in Malmö, Sweden. The area, a former industrial 
harbor, was mainly planned for residential purpose but 
also some commerce and service is included. After the 
exhibition phase (1996-2001) the development continued 
on the ��stra �amnen area. Bo01 pro�ect covers an area of��stra �amnen area. Bo01 pro�ect covers an area of. Bo01 pro�ect covers an area of 
25 hectares with 1000 units and the ambition was to develop 
a leading example in sustainable urban development not 
only locally but also from a national and international 
point of view. One of the main goals was to produce 100 
% local renewable energy from sun, wind and water, at 
least equal to what is consumed by the residents in the 
area. The main actors are City of Malmö, National �oa��� �oa��� 
of Housing, �uil��ing, an�� Planning; the Minist�y of the 
Envi�onment; the Swe��ish Gove�nment’s LIP P�og�amme; 
EU; va�ious ��evelope�s; an�� E.ON Sve�ige A� (private 
energy supplier).1 

Most of the planned antes and actions were realized. 
Beside the award winning energy concept the so called 

1 City of Malmö (2007) Sustainable City Development 
 Conference, Malmö 2007

Quality P�og�am (Kvalitetsp�og�ammet) has received a lot 
of attention. The program was developed through a unique 
process of collaterality between developers, Malmö City 
and the European house exhibition Bo01. By defining 
the level of quality concerning the environmental profile 
the actors then had to follow the agreements wich were 
directly connected to the agreement of land own. Unhealthy 
substances and substances hazardous to environment 
have been avoided during the production and a future 
deconstruction phase has been taken in consideration to 
enable a recycling of construction materials.2 A large amount 

2 Nilsso��� ��� (200�) Nilsso��� ��� (200�) Miljösatsningarna på Bo01 i Malmö  
 - Faktablad 
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of investments enabled the environmental initiatives and the 
pro�ect was supported by the Local Investment P�og�amme 
(LIP) with the amount of 25 million Euro. The EU was 
also supporting the pro�ect with the amount of 1,9 million 
Euro.� There is a great international interest for the Bo01-There is a great international interest for the Bo01-
area and the sustainability investments on the pro�ect have 
awarded several honors. One very important aspect of the 
outcome is the pro�ect’s great impact on the local work for 
an ecological sustainable development in Malmö. �

ENERGY & WASTE

The buildings at Bo01 were designed as energy efficientas energy efficient 
houses with the intention to minimize the heat and electricity 
use as much as possible. Isolation, energy efficient windows 
and energy saving installations contribute to lower the 
energy consumption.

� City of Malmö (2007) Sustainable City Development 
 Conference, Malmö 2007
� Nilsso��� ��� (200�) Nilsso��� ��� (200�) Miljösatsningarna på Bo01 i Malmö  
 - Faktablad 

What is unique with Bo01 city district is that it is being 
provided with 100% locally produced renewable energy. 
The energy produced comes from solar, wind and hydro 
power together with biogas extracted from the district’s 
waste.

A large part of the heating energy evolves from the sea 
(1/�) and an aquifer system (�/�), a natural water magazine 
in the bedrock, with help from a heating pump. Solar cells 
and solar collectors are placed on rooftops and walls of 
several buildings. Electricity is generated mainly from the 
wind power and a small part comes from solar cells.

The area’s organic waste is refined in waste grinders installed 
in at least 200 households. After purification the waste is 
turned into biogas. There are also collectors for “vacuum 

 
planning for sustainability         45



re
fe

re
n

ce
 s

tu
d

ie
s

waste transportation”, where the organic waste is collected 
and transported with vacuum technology through pipes to a 
catchment station outside the area, which positively means 
no garbage trucks in the living area. The waste from Bo01 
and waste water from Malmö City together contribute to 
the production of biogas which is transmuted into heat 
and electricity. The heat is then distributed to the district 
heating net of Malmö City.

In Bo01 the organic waste from the vacuum collectors 
was at first meant to be extracted into biogas as well but 
was not clean enough for this purpose and instead went 
to combustion. Today there is a solution for this problem 

while a new locally oriented reception station, for pre-
treatment of the waste, is being built. The organic waste 
from the vacuum waste collectors will then also come in 
great use for biogas extraction.

100% locally produced energy is a goal that has to be 
maintained in Bo01. All energy that is being used in the 
area has at some point been produced in the very same 
district. To overbridge the time interval between production 
and energy consumption the electricity and district heating 
net from the Bo01 district is connected to Malmö City’s 
existing net. This way there is no need for special energy 
conservation equipment and the system can be used as an 
accumulator and energy supply.5

TRANSPORT

Support is given to vehicles, necessary for the maintenance 
of and delivery-services in Bo01, that contribute to the 

� Nilsso��� ��� (200�)Nilsso��� ��� (200�) Miljösatsningarna på Bo01 i Malmö  
 - Faktablad 
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decrease of carbon dioxide emissions in the area. The 
vehicles are environment-friendly running on alternative 
fuels such as gas or electricity, or are a form of hybrid 
vehicles. Gas-driven vehicles have also led to a decrease 
in noise-pollution in the area.

In Bo01 the cycle and pedestrian paths are prioritized before 
the car traffic and the dense structure in the area with alleys 
and paths is supposed to encourage the citizens to go by bike 
or walk. The traffic structure in Västra Hamnen consists of 
so called “yardstreets”, where pedestrians and cyclists are 
prioritized before car traffic, as well as pedestrian streets, 
pedestrian paths and bicycle paths.

The cycle paths in ��stra �amnen are designed with a high 
standard and are strategically located for a fast transportation 
from one popular node in the area to another. 

“With fast, well maintained and cleverly located 
bicycle-paths the attractivity of cycling increases 
in comparison with other means of transportation 
which leads to a decrease in car-travelling with less 

traffic noise and traffic emissions as a result.”6

The geographical location of ��stra �amnen contributes to 
a decrease of the total environment strain on central Malmö 
City. The pedestrian and bicycle paths are connected to the 
surrounding grid bordering an existing recreational area 
and connecting the central part of Malmö.

In ��stra �amnen also the public transportation is 
encouraged in many ways. The buses, which run on 25 
% hydrogen gas (extracted from wind power) and natural 
gas, are driving on fast roads and with a high frequency at 
peak hours. The choice of fuel contributes to decreasing 
the emissions hazardous to the environment. There are 
traffic signals installed prioritizing bus traffic and the 
buses are driving in separate bus lanes. The main roads are 
planned with the possibility to carry track bound traffic in 
the future.

The bus-stops at ��stra �amnen have a very high standard. 

� Nilsso��� ��� (200�) Nilsso��� ��� (200�) Miljösatsningarna på Bo01 i Malmö  
 - Faktablad�� p 109
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comfort. The platform of the stops is raised to make it easier 
to enter the bus and the stops are designed to protect the 
traveler from weather. There are also real-time information 
signs telling the traveler the exact time when the next bus 
will arrive.

Traffic information on the Internet is another way to 
promote sustainable travelling. A webpage is created, 
trafiken.nu, which serves to ease the planning of trips with 
public transportation or the car for the traveler. There is for 
example information about the public transportation and 
the traffic situation on the roads, as well as information on 
bridge-openings. 56% of the inhabitants at Bo01 have used 
the real-time signs at the bus-stops and about 20% have 
used the Internet services.

To increase the use of alternative fuels Bo01 initiated a 
project for creating public filling stations with alternative 
fuels such as electricity, natural gas and hydrogen gas. The 
pro�ect has had a lot of complications but the main idea has 
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year. This corresponds to �� tons of carbon dioxide and 
190 kg of nitrogen oxide.�   

7 Nilsso��� ��� (200�)Nilsso��� ��� (200�) Miljösatsningarna på Bo01 i Malmö  
 - Faktablad

succeeded – the filling stations created are being used for 
refuelling city buses which has resulted in a reduction of 
carbon dioxide emissions with 25�0 tones and 10� tones 
of hydrogen gas.

One of the goals for Bo01 is to make the area’s inhabitants 
undependable of cars. In order to reach this goal alternative 
transportations needed to be created: a frequent public 
transportation, fast cycle paths, good pedestrian roads and 
also car-pool systems. The pro�ect with car-pool systems 
has not been so successful in Bo01 because of a lack of 
customer base and difficulties in finding a partner to run 
the pro�ect further. Today there is still a car-pool company 
in the area, but the system needs though to be further 
developed.

According to evaluations of the pro�ect the contributions 
to public transportation in ��stra �amnen have lead to a 
decrease in car traffic with 146 000 vehicle kilometers per 
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of Finland, with benchmark in sustainability. The area can 
be described as a green university campus district with the 
�iikki Science Park at the heart of the new town district.1 
The pro�ect started in 1989, in 199� a competition was 
launched and during 200� the phase of 2� hectare with 
7000 residents was finished. Services including university 
expansion and workplaces are also included in the plans 
and by 2015 the area is aimed to contain more than 15000 
residents, �000-8000 workplaces and 6000 students. 
The ecological planning for Viikki was steered by fivefive 
main factors: pollution, utilization of natural resources, 
healthiness of buildings, bio-diversity, and relation to 
food production.2  The main goals in the city developmentThe main goals in the city development 
concern consumption and environmental friendly strategies. 
Reduced consumption is a key phrase for the pro�ect andeduced consumption is a key phrase for the pro�ect and 
includes natural resources as well as heating, electricity 

1 City of Helsi��i�� City Pla��i��� �epa�tme�t (2007�0��2�)City of Helsi��i�� City Pla��i��� �epa�tme�t (2007�0��2�)  
 Viikki-Kivikko: new districts by the green zone
2 City of Malmö (2007) Sustainable City Development 
 Conference, Malmö 2007

and water consumption. The ambition is to replace fossil 
fuel use with renewable natural resources and to premier 
eco building by economically reasonable constructions. 
The main actors are Eco-Community P�oject, City of 
Helsinki (established by Minist�y of the Envi�onment and 
the Finnish Association of A�chitects (SAFA)), National 
Technology Agency of Finlan�� (Tekes), Helsinki City 
Planning Depa�tment and architect Pet�i Laaksonen (who 
won the competition for the area according to which the 
detailed plan was made). The pro�ect is also supported by 
National Technologies Agency of Finlan��.� 

The so called “green fingers” concept is a characteristic 
solution for the overall structure.  The buildings are 
grouped around pedestrian-friendly areas with green 
corridors linking the plots to the green areas.� Wiikki 
recently received the Sustainable City Development Awa��� 

� City of Malmö (2007) Sustainable City Development 
 Conference, Malmö 2007
� Ha�aste�� H�� et al�� (200�) Eco-Viikki: Aims, Implementation  
 and Results�� p 12

 (fin)
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07 and became the first winner of the “�est Sustainable 
City Development P�actice in the No�th Sea an�� �altic 
Region”.5

ENERGY

Several solutions have been implemented in the pro�ect to 
deal with consumption of energy. For example the formationhe formation 
of buildings is adapted to sun and wind conditions, directed 
optimally towards south and with lower buildings at the 
edges of the area and rising towards the centre. There are 
also vegetation zones with the function of wind shelter 
between open and build up areas.6 

The pro�ect contains a unique task of experimental eco-
building called Eco-�iikki with the idea to demonstrate 
different environmental friendly energy solutions. The 

� City of Malmö (2007) Sustainable City Development 
 Conference, Malmö 2007
� Ha�aste�� H�� et al�� (200�) Eco-Viikki: Aims, Implementation  
 and Results�� p 12

construction of nine solar energy systems with a total 
collecting surface area of 1,2�6 square meters is the 
biggest solar energy pro�ect ever in Finland. The planning 
of solar energy systems was initiated in the same time as 
the planning of buildings, with the result of each system 
being optimized for the specific building. In the systems the 
storage will have a special construction operating with high 
stratification to contribute to good results even at relatively 
low temperatures and to consequently reach higher solar 
yields. The solar energy system will generate one half of 
the energy consumption for warm service water of the new 
buildings. The housing prices are increased by about 0.5 % 
but in the return the warm water is for free. The integration 
of the solar energy system in the planning of buildings on 
different stages seems to be the key to the positive results. 
The innovative solutions and new financing patterns is 
also contributing to make the pro�ect a good example. The 
total budget is 800,000 Euro and the pro�ect is a part of EU 
The�mie Demonst�ation P�og�am.�

7 E�e���ie�Cités (2000) Bioclimatism Helsinki Finland
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attention as one of many interesting pro�ects in China with 
a sustainable approach. The area is situated in the outskirts 
of Shanghai, one of the largest cities in the world with a 
population of 1� million and an ongoing migration from 
rural areas.1  The city development of Luodian Town as a 
satellite city to Shanghai is a part of the program “One city, 
9 towns” with overall mission to alleviate pressure on the 
city center. 2 

“Far from promoting sprawl in the traditional sense, 
the program continues implementation of policies 
that promote development of smaller urban centers 
in more rural areas as a necessity to balance the 
severe pressures on city centers caused by migration 
from those rural areas.”�

1 �� E���st�öm�� ��� (200��02�10) �� E���st�öm�� ��� (200��02�10) Luodian – a slice of Sweden
 in China
2 �ia��� ��� (200�) �ia��� ��� (200�) Living in a Small Town
� E ��alama�os�� A�� (2007�10�2�)E ��alama�os�� A�� (2007�10�2�) Shanghai’s sustainable new  
 towns 

The ambition within the program is mainly to develop 
pro�ects emphasizing sustainable development, ecological 
protection and industrial support.� The development of 
Luodian Town was aimed to support the high-tech and 
value-added industries in the Baoshan District.5

Luodian Town is described as “… a green, luxury getaway 
built on environmentally friendly principles imported 
from Sweden.”6 Not only the principles are imported from 
Sweden - Luodian Town is in fact designed to look as a 

� �ia��� ��� (200�) Living in a Small Town
� luodia���com (200�) Local Environment
� �� E���st�öm�� ��� (200��02�10) �� E���st�öm�� ��� (200��02�10) Luodian – a slice of Sweden
 in China

 (c�)
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Swedish middle sized city (with the city Sigtuna as the 
model). The Swedish consulting company SWECO is the 
main actor behind the pro�ect and was involved in an early 
stage when the location for the satellite city was about to be 
decided. The area is a former rice field located in between 
two existing smaller towns and the new development is 
planned to generate a good interaction of the existing and 
the new.� The area covers 6,8 square kilometers with plans 
for between �0,000 and 50,000 people.8  Beside dwellings 
the development contains a focus on green areas and 
recreation with for example a lake, a theme park and a golf 
course. Among the many facilities there is also a science 
and technology garden and a conference center.9 The target 
audience seems to be the wealthy part of Shanghai citizens 
according to the prices on villas and apartments in the 
area.10 

7 SWECO FFNS (200��12�1�) Luodian Town, Shanghai
 - Att bygga en stad för 25.000 invånare
� �� E���st�öm�� ��� (200��02�10) Luodian – a slice of Sweden
 in China
9 luodia���com (200�) Local Environment
10 �� E���st�öm�� ��� (200��02�10) Luodian – a slice of Sweden
 in China

The work started in 2001, the city core was already built in 
2004 and the surrounding areas are planned to be finished 
in 200�. The public transportation has been an important 
part and the absence of planning restrictions for the pro�ect 
made it possible to develop solutions for an optimal public 

transportation.11

TRANSPORT

The traffic system of Luodian Town was developed from 
the concept of a “city net” with different types of city 
structures combined – the grid city, the garden city, the 
modernistic city and the villa city. A traffic system was 
supposed to be created from without the foremost Swedish 
examples.

Important sustainable profiled features in the traffic system 
are the bus and bicycle lanes. Inspired by the city Curitiba 
in Brazil SWECO suggested an express bus line linked to 

11 SWECO FFNS (200��12�1�) Luodian Town, Shanghai
 - Att bygga en stad för 25.000 invånare
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are planned in separate lanes connected to so called “mini-
terminals” – weather-protected bus stops joint for traffic 
in both directions. The cycle paths, which can amount up 
to eight lanes, are integrated in green corridors with water 
canals. The green corridors make a grid intersecting the 
whole town.12

12 SWECO FFNS (200��12�1�) Luodian Town, Shanghai

 - Att bygga en stad för 25.000 invånare
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investment as the Bo01 and Västra Hamnen project had. 
The project succeeded to manage and gather a lot of the 
actors’ interests and to keep the main objective – creating a 
sustainable city district with 100 % local renewable energy 
production, a “zero energy balance”. The quality program, 
binding the actors to sustainable solutions, was evidently a 
good instrument for achieving these aims.

Since it was a huge project it also had a lot of problems 
and complications in the sub projects, e.g. the average for 
energy efficiency consumption for buildings was set to 105 
kWh per square meter and year but was not fulfilled in all 
real estates. The company behind the exhibition Bo01 also 
went bankruptcy in the end with the result of some planned 
actions not being realized. The most positive results from 
the area are the long-term effects of the sustainable actions 
and solutions which still, six years after the exhibition 
took place, are attracting people to work, live or stay in 
the area. Bo01 and Västra Hamnen are good inspirations 
for other sustainable society developments since they also 

are connected to the whole city (society) affecting it by 
decreasing the environmental pressure.

The question Bo01/Västra Hamnen awakes is perhaps 
if it is possible to reach such positive results in a project 
without making a huge splurge with many investors? 
Most developers of today are small real estate firms with 
no large budget for a splurge investment in sustainability 
solutions. 

Can the urban planning alone undertake the task to create 
sustainable cities and societies? The empirical part has 
shown us that it is not the case and that all aspects and 
parameters in the society and spatial planning sector need 
to be implemented from the beginning. Spatial planning 
makes an excellent gamepad for sustainable development 
collaboration where cooperation across fields is required.

Bo01/Västra Hamnen had excellent solutions of public 
transportation whereas Luodian Town outside Shanghai 
had the same ambitions but it went the wrong way and 
today there unfortunately is no public transportation 
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providing the district. Along with high prices for the 
apartments and villas this is probably the main reason 
while the area is uninhabited. One remarkable discovery 
when visiting Luodian Town is the condition of the houses, 
new constructions are run down within less than four years! 
The development in Luodian can be seen as an instructive 
example in two ways – as a good example in theory 
according to sustainable solutions on for example public 
transportation, and also as an expressive example on the 
importance of realizing these solutions and the difficulties 
with transforming theory into practice.

Concerning Bo01 area in the city of Malmö sustainable 
solutions for public transportation did not stop as visions 
only. Several solutions have been realized with good results 
as for example separated bus lanes and high standard 
bus stops. Not only public transportation solutions are 
inspiring, also the way to encourage walking and using 
bicycle through spatial planning measurements is worth to 
take lesson from.

The urban development in Viikki is not focusing as much 
on public transportation as on the ecological qualities of 
buildings but the area has good connections to the city 
centre and bus routes connects the site to adjacent areas. 
The development is thus an inspiring project and the 
aims considering energy consumption have been reached 
through several interesting solutions. Similar to Bo01 this 
project involved actors on a wide front with possibilities 
to affect in an early stage. This is exemplified on the solar 
energy project in Eco-Viikki as the planning of solar energythe planning of solar energy 
systems was initiated in the same time as the planning of 
buildings, to optimize the result. The use of solar energyThe use of solar energy 
systems to provide warm water for the new dwellings is 
also a good solution developed in Viikki.

As the report continues with the ambition to bring up 
and apply the theory on our field study area in China, 
the learning from these reference studies will be of great 
importance.
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of a plan proposal for our field study area in Shidao, China. 
The checklist contains the most important parameters 
summarized from the brief theoretic investigations based 
on the sustainability term and the situation in China and 
also how sustainability issues have been treated in the 
reference examples. Energy, Transport, Water and Waste 
are the defined aspects in the sustainability term used as 
points of departure.

CHECKLIST FOR ANALYSIS

Energy
UTILIZE RENEWABLE ENERGY SOURCES

EFFICIENT DISTRIBUTION TECHNOLOGY

ACTIVE AND PASSIVE ENERGY EFFICIENT BUILDING

ENCOURAGE TECHNOLOGY/SYSTEMS FOR REUSE

INITIATE CITIZENS INFORMATION AND PARTICIPATION

Transport
PRIORITIZE PUBLIC TRANSPORTATION

ENCOURAGE CLEAN VEHICLE TECHNOLOGY

REDUCE CAR USE

ENCOURAGE WALKING AND CYCLING

Water
SECURE PRODUCTION AND DISTRIBUTION

PURIFICATE SURFACE WATER 

PREVENT FLOODING

CONTIBUTE TO BIODIVERSITY AND AESTHETICAL VALUES

Waste
REDUCE, REUSE AND RECYCLE 

IMPROVED SANITARY LANDFILLS

PUBLIC AWARENESS

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
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Qing Dynasty it was called “Small Shanghai”.� 

Shidao is today growing fast like many other cities in this 
region and beside a well-known statue in Fa Hua Yuan 
park, the city skyline contains several building cranes. On 
the west side the city is backed against Chi Shan mountain 
and faces the Yellow Sea on the other side. The terrain 
makes the buildings climb along the slopes and the main 
road cuts through the city core with commerce along both 

� S������ N�������� ������ ����� �������������S������ N�������� ������ ����� ������������� Brief Introduction of  
	 Port

Shidao is a coastal city in the Rong Cheng District with a 
population of about �40 000 inhabitants. The city has for a 
long time been an important business center of the eastern 
coast, at the end of Ming Dynasty and the beginning of 
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development of dwellings and commerce. This is also the 
situation for the project area of our field study.

sides. The city also contains a lot of harbor activity with 
a history reaching far back in time. Shidao fishing port is 
one of the largest ones in northern China and Shidao is 
the most famous base of aquatic products processing, trade 
and import/export in China.� 

As the city center of Shidao grows there is a tendency in 
moving industrial functions from central areas on behalf of 

� S��������� N������ �������� ������ ����� �������������S��������� N������ �������� ������ ����� �������������

��
��j

�c
�� �

��
�

Local weather

Av������ ���m������u�� ��f ���� �����: ���� ���
���������� �� ����� l������� �5 �����

Av������ ���m��������c ������: �6� mm

Constant wind direction is to the north, 

��x�� c���������� �� ���� ���� ������������ b�� �������

    
   ���u�c�: S������ N�������� ������ �����S������ N�������� ������ �����
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There are differences in height level and the area slopes 
towards the sea, from about �0 meters above sea level at 
the west main entrance to sea level in east within a distance 
of 700 meters. The main roads within the area have a 

The former glass production industry has moved into 
new locations on the other side of the city and the current 
planning site is today to a great extent abandoned with 
only a few activities left. The most of the buildings are run 
down and appear as empty shells, but indeed they have a 
special character. There is for example an old water tower 
and several high raised chimneys of industrial character but 
the process of tearing down buildings has already started 
leaving only fragments of the former industry complex left 
to this inventory.

The site, with a total area of approximately �8 hectares, 
is located in the cross of two main roads and is facing the 
water on the east side. The connections to adjacent areas 
are almost nonexistent as the area is surrounded by walls 
and fences and the area is closed off from unauthorized 
visitors. There are several gated entrances around the area, 
most of them situated on the south side except for the main 
entrance situated towards the main road Huang Hai Zhong 
Luo on the west side. 

north-south bound direction with 
sightlines reaching all the way to 
adjacent areas. Sightlines in the 
other directions are few because 
of the locations of buildings 
cutting off the views, whereas it 

 



is possible to view the sea over the buildings while standing 
on the highest levels in the area. The popular statue in Fa 
Hua Yuan park is a high located landmark that can be seen 
from different spots in the area and the whole city.

A beach is located north-east of the area but with no access 
from the site. Along the shoreline of the area the nature can 
be described as low and wild growing. There is also trash 
and building waste along the waterside. Within the area 
most of the ground is covered with tars or similar paving 
but also green surfaces with wild growing bushes and 
grass, though there is a lack of trees throughout the whole 

area. One water pond has been created in connection to the 
main entrance.

Adjacent functions consist of industry, commerce, service 
and dwellings. Different companies manage activities next 
to the project area, e.g. a packing material company.  The 
nearby dwelling areas contain mainly multifamily houses 
in 5 to 8 storeys but in general the buildings next to the 
main street consist of fewer storeys with commerce in 
ground floor.

Before discussing a new development the question if there 
is ground pollution in the area should be further examined 
in a soil survey as well as the eventual possibilities for 
decontamination.

 
planning for sustainability         63



 
planning for sustainability         64



Hu���� H�� Z������ �u��

H�� J�
��� X� �u

TRAFFIC STRUCTURE AND 
ENTRANCES

Today there is not much traffic in the area, but the main 
traffic structure is wide enough for delivery vehicles and 
thus for personal cars – the existing structure can be used 
in the redevelopment of the area.
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FUNCTIONS

The mix of functions in the adjacent area increases the 
attractivity of the site. As the area is going to develop 
into mainly dwelling functions it is important to take 
the industrial functions of the adjacent area in the south 
into consideration. What kind of development and social 
interaction will this generate? What kind of development 
will take place in this area and in other surrounding areas 
in the coming years? 
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CONNECTIONS AND BARRIERS

There are several connection possibilities to adjacent areas. 
The site itself is though an isolated part, but with huge 
potential of connecting interesting nodes as for example 
the beach in the north and the commerce and service along 
the western main road. The barriers in the area consist 
of differences in level heights and gated entrances. Is it 
possible to make use of the height levels in the future 
development? 
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SIGHTLINES AND LANDMARKS

The area is a former industry area with a large glass factory 
as the main actor on site. The high raised chimneys and 
the water tower makes the area easy to locate as they are 
visible from a far distance. There are also several large 
buildings of both horizontal and vertical building types. 
Is it possible to strengthen the connection to the water and 
other recreation nodes with sigthlines through the area? 
Can the area generate a new kind of profile which makes it 
different from other areas?

The traces from the former activities are many and give the 
area a special character but unfortunately the condition of 
buildings and constructions on site is far from good. There 
are a lot of successful urban developments where old 
buildings have been given new functions and by the traces 
of history the urban space is given a genuine character. 
Therefore it is very tempting to propose a reuse of some 
of the buildings containing new functions integrated to the 
new urban development even in this area, but unfortunately 
it appears unrealistic as the buildings are run down to 
such large extend. An inventory containing more detailed 
data of existing buildings to clarify an eventual value for 
preservation is needed. 

Due to the condition of the buildings and to the fact that new 
buildings better contribute to energy efficient constructions 
our inventory does not attend further detailed information 
about the existing buildings in the area.
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SWOT analysis is a technique to analyze the Strengths, 
Weaknesses, Opportunities and Threats of a decision, 
problem, place, etc. The analysis origins from the business 
market and helps identifying the strategic environment of 
a company: 

“The SWOT analysis provides information that 
is helpful in matching the firm’s resources and 
capabilities to the competitive environment in which 
it operates.”�

The analysis is an instrument for formulating strategies. 
The urban planning is a multi-diverse process with several 
parallel interests. The analysis results are to a great extend 
depending on chosen perspective. It is important to be 
aware of this fact, then this analysis method can be a useful 
tool and a complement to other inventory and analysis 
methods.

Following Strengths, Weaknesses, Opportunities and 

� �u�c���A�c��m ��������������u�c���A�c��m ������������� Strategic	Management	-	Swot		
	 Analysis

Threats for the current planning site are based on two 
different perspectives – the citizens’ and the developers’.
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SWOT analysis from the 
CITIZENS’ interest – to 
live, work and stay in

STRENGTHS

Connected to the city’s main traffic roads 

���c����� cl���� ���� ���� ���������� �������c� ���� 
S������ ������

N���b�� ���� c����� c������ ����� 5 �m��

Close to water and recreation - park, beach 
��� l���

�l���� ���� ���v�c�� ��� c��mm��c� �� ��j�c���� 
�����

Public transportation

(Characteristic buildings)

WEAKNESSES

Main traffic roads as barriers

Traffic noise and pollution

Ru������ bu�l������

Isolation from surrounding areas - lack of 
�cc����b�l�����

N�� b�c��cl� ��� ����������� ������

N��� �cc����bl� ����������

OppORTUNITIES

Creation of prerequisites for an environment 
f�����l�� l�f������l� – ��� ������ ��� ��b����

������� �cc����b�l����� ���� �u����u������ ���� 
functions - commerce, service, residential, 
recreation

Connecting the waterside and the beach 
with adjacent areas – possibilities to connect 
���� ���� c����� c������ ��� c������ � �ubl�c 
�cc����bl� ������f������

New urban spaces with social interaction

Information about the sustainable society 
and local actions

THREATS

Isolated and closed off area - unsafe

Former industry area - soil pollution, health 
����c���

R������� ��� l�v�l � �ubm��������

S������ l�f��l������� ��f ��� bu�l������ � 
���������b�l����� f��� m���������c� 
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STRENGTHS

�l���� ���� ���� c����� c������

E������c� ���� S������ ������

Close to surrounding area functions
- commerce, service, residential, recreation 

�l���� ���� ����������

Connected to main traffic roads

Possibilities to close off area for security 
��������

T������������� �  ������ v���� 

Prerequisites for a sustainable development
� �������� ������ �u� ��� ��f������uc��u��

WEAKNESSES

Traffic noise and pollution

Ru������ bu�l������ – �� ���� ��f ������l ��� 
demolition

Isolation from surrounding areas 
� l�c� ��f �cc����b�l����� ������u��� ���� ��j�c���� 
�����

N��� �cc����bl� ����������

OppORTUNITIES

(Creation of) prerequisites for contributing 
���� � �u�������bl� ���c������ ��v�l���m������ �� 
��v�����m���� f�����l�� l�f������l�
- a profiled area, sustainable society concept 

Accessibility to surrounding area functions
- commerce, service, residential, recreation

Existing functions to serve the area

Connecting beach and city center

Creation of important urban nodes/spaces 
for commerce and service - social interaction 
f��� v��������� ��� ����b��������

T������������� �  ������ v����

������� � �ubl�c �cc����bl� ������f������

THREATS

Former industry area - soil pollution

R������� ��� l�v�l – �ubm��������

Demolition of existing buildings

SWOT analysis from the 
DEVELOPERS’ interest 
– economical and city 
planning aspects

 



Since the founding of the country the urban planning 
in China has gone through three historic stages, from 
achieving much attention to be totally suspended during 
1958-1978 and then again being highlighted in the guiding 
and regulation of urban constructions. The current Urban 
Planning Law was issued by the National People’s 
Congress in 1990 and has been followed by the adoption 
of 18 other laws and regulations relative to urban and rural 
planning at a national level. 

The Urban Planning Law is stipulating the organization for 
formulation and approval of urban planning. The planning 
of national cities and towns system is submitted to the State 
Council and approved by the competent administration 
of urban planning. Overall urban planning is being 
approved by Government at different levels according 
to different degrees of importance. The overall planning 
for municipalities, province capitals and assigned cities 
is checked and agreed by the municipal and provincial 
government and then submitted to the State Council, while 
for other cities the overall planning is checked and agreed 

by the People’s Congress of the city and then submitted 
to the provincial government, municipal government and 
government of autonomous regions. District planning 
and detailed planning of a city is approved by the city 
government. 1

The overall urban planning is defining legal urban planning 
zones which are implemented by administration procedure 
and system as is stipulated by laws. For legal urban planning 
zones following acts are required: “Proposal for site-
choosing”, “License for Land and Construction Planning” 
and “License for Project Construction Planning”. The 
following procedures, describing what is included in the 
implementation of urban planning in China, is pointed out 
by Mr. Tang Kai, Director General of Dept. of Urban and 
Rural Planning, Ministry of Construction, P. R. China: 

a) Urban planning that is approved in legal procedures must be 
announced and open to the public. 

� ������ ��� ������������������� ��� ������������� Urban Planning System in China 
 - Basic Facts and Reform Progress
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b) Land use and land construction within legal urban planning 
zones must be in line with urban planning and be subordinated 
to planning administration. 

c) A Proposal for site-selection, which is checked and granted by 
competent administration responsible for urban planning, must 
be presented for construction project within the legal urban 
planning zone. 

d) If land is needed for construction within legal urban planning 
zones, legal documents about the construction project must be 
presented when an application is submitted to the competent 
administration responsible for urban planning. The competent 
administration will define the location and border of the land 
that is needed, put forward terms for design, then check and 
grant the license of planning of the land for construction. 

e) Legal documents are needed for the building, expansion and 
change of buildings, roads, pipelines and other engineering 
facilities within legal urban planning zones. An application will 
be submitted to the competent administration, which will put 
forward terms for design, then check and grant the license of 
planning for the construction project. 

f) The competent administration supervises and checks the 
construction activity and land use of the city by checking and 
accepting the start operation, process tracing, completion check 
and acceptance, and examining illegal activities. It relies on the 
law to examine and settle the illegal activities in land use and 
project construction process. 

g) The competent administration is authorized to participate in the 
completion check and acceptance of important construction 
projects within legal urban planning zones; it will check whether 
the construction is in line with the urban planning.

The Urban Planning Law is still working as a framework for 
the urban planning administration and technical regulation� 
but the drafting of a new urban law has been initiated.   

“Owing to rapid development, increasing urbanization 
and increasing environmental awareness the PRC 
is currently drafting a new Urban Planning Law 
which aims to better incorporate and reflect these 
changes.”�

Local rules for development in Shidao

Concerning the project area in Shidao the rules for detail 

� ������ ��� ������������������� ��� ������������� Urban Planning System in China 
 - Basic Facts and Reform Progress
� EU������ ������ ��������� �������������EU������ ������ ��������� ������������� Study Visit: Urban  
 Planning, June 30 - July 12, 2007
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plans are of particular interest. There are a lot of rules on 
a detailed level considering urban planning and especially 
for the making of a detailed plan. According to The Urban 
Planning Law a detailed plan shall define the scope for 
the land use and provide control indexes as for example 
building density and building height. The plan shall also 
include the general layout, the comprehensive plan for 
utilities engineering and plan for site engineering.� Beside 
the national laws there are also numerous of National 
Codes for urban planning. These codes contain guidelines 
for each detail of a city development.  

As compliment to the national rules there are also local 
set of regulations according to the specific prerequisites 
for each city. The local government points out index limits 
for the specific project area according to the local set of 
regulations. For example the limits for the Floor Space 
Index of dwellings are based on the type of building 
according to numbers of storeys. Dwellings with one to 

� �������������� ��������������������������� ������������� City Planning Law of the People’s  
 Republic of China

three floors is classified as Lower Residence, four to six 
floors as Multifamily Residence, and seven to nine as Middle 
High Residence. Local rules for Weihai (and Shidao) allow 
the middle high residences to contain up to eleven floors. 
According to national rules the limited floor space index for 
multifamily residence is 1,� and for middle high residence 
�,0. If a project area contains a mix of residence types a 
unique limit is provided by the Government. 

The number of parking lots for dwellings is also provided as 
a local rule and in Weihai one parking lot per household is 
allowed. For public buildings and buildings with business 
functions the allowed number of parking lots is one per 
100 m�. 

There are also codes for the dimensioning of streets. Streets 
are classified into different types and a Major Road within 
a living area is allowed to be 6 to 9 meters wide, a Local 
Street � to 5 meters and Bicycle and Pedestrian Paths �,5 
meters wide. 
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According to sun hours there are rules for the distance 
between buildings, in January the �1st the local rules define 
a minimum of three hours of sun for dwellings. Dwellings 
with less than seven floors shall be located at a distance of 
1,6 times its height from adjacent buildings with a minimum 
distance of 16 meters. For high residence the allowed 
minimum distance is �6 meters. The rules concerning 
distances between buildings are also stated to minimize 
insight and to grant sightlines from the apartments. 

The main roads next to the project area are generating 
limitations for the planned development. A security distance 
where construction of new buildings is not allowed is 
defined by the Government. From the north road, Hai Jing 
Xi Lu, this distance is defined as 45 meters and from the 
west road, Huang Hai Zhong Luo, 48 meters.

The sea is also generating special prerequisites and the 
allowed distance from the shoreline to construction of new 
buildings is depending on the character of the sea at the site. 
For areas facing open sea the allowed distance is defined 

as 70 meters but for areas in a sea bay as for the project 
area in Shidao the distance is defined as 30 meters.5

� ������������� ������ ���� �������� L��� ���������� ���������� W������������������� ������ ���� �������� L��� ���������� ���������� W������  
	 Modern	Architectural	Designing	Institute	Co.,	Ltd.	(2007-11-	
 ����

Books of urban planning codes.
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The Weihai Real Estate Limited Company, Wei Hai Lan 
Hai Jia Peng, is planning to develop a former industrial 
area in the city of Shidao into a new urban environment 
containing a mix of functions with a majority of dwellings. 
There are plan proposals made for the area, one is from 
the American company RSP dated may 2007. This plan 
proposal did not entirely fulfill the expectations of the 
developer and another architecture bureau, the Canadian 
company Crang & Boake, got the task to deliver an 
alternative plan proposal for the area. In this most recent 
proposal several parts were adopted and further developed 
from the American proposal but also new appropriations 
were made. 

The real estate company is taking the Canadian project 
in consideration but a lack of sustainable solutions in 
the proposal is an important issue needed to be attended. 
As a part of this master’s thesis this plan proposal will 
be examined with benchmarks in the defined parts of 
sustainable society development. The plan proposal 
will be focus for an analysis pointing out benefits and 

disabilities with the ambition to provide some planning 
ideas contributing to a sustainable society. As a tool for the 
analysis we will use the Checklist described in the previous 
chapter.

The plan proposal, made by the Canadian architect bureau 
Crang & Boake, is based on a concept inspired by the 
game of Go (Weiqi in Chinese). The location and formation 
of buildings, spaces and paths is inspired by strategic 
points in the game. The proposal presents a development 
containing mostly dwellings and a large shopping centre 
with commerce, offices and a hotel located along the main 
road Huang Hai Zhong Luo in the western part of the area. 
There is also commerce planned along the northern main 
road Hai Jing Xi Lu and some dwellings are planned with 
space for shops in the first floor. In north east a public 
building for e.g. tourist information is located close to 
the water. The plan proposal is also offering space for 
recreation with two parks, one located in the inner part of 
the development, in between the dwelling areas, and the 
other one with connection to the waterside.
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The total site area is approximately 18,5 hectares large 
(185 412 m2) with a proposed buildup area covering 36 200 
m2, taking up 19,5 % of the whole surface area. Another 40 
% is covered by green areas. 

The total area for dwellings is 344 600 m2 resulting in a 
calculated Floor Space Index of 1,9. A total of 1950 car 
parks are proposed in the area of which 1500 are located 
underground. 

(left) Crang & Boake plan 
proposal for the former 
glass industry area in 
Shidao.

(above) Cover of the plan 
proposal book from Crang 
& Boake.
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UTILIZE RENEWABLE ENERGY SOURCES

EFFICIENT DISTRIBUTION TECHNOLOGY

ACTIVE AND PASSIVE ENERGY EFFICIENT BUILDING

ENCOURAGE TECHNOLOGY/SYSTEMS FOR REUSE

INITIATE CITIZENS INFORMATION AND PARTICIPATION

Utilize renewable energy sources

The plan proposal suggests some actions towards a 
utilization of solar power. Crang & Boake have also 
formed a building pattern according to the conditions of 
wind directions suggesting the summer wind from the west 
to be kept in the area and the winter wind from the north 
to pass through.

Efficient distribution technology

No information is presented about distribution of energy 
in the plan proposal but this issue is of great relevance 
in the Chinese context. There is a need for replacing the 
decentralized and uncontrolled coal combustion and solar 
energy utilization in individual apartment blocks and 
dwellings with an assembled and controlled distribution of 
renewable energy. This is certainly important for the new 
planned development. The energy distribution technology 
should as well be optimized to reduce the energy waste 
during the process. An assembled system of energy 
distribution gives possibilities to better control the energy 
consumption without energy loss, optimizing the system 
for best efficiency. New technology and systems could be 
required.

To connect the energy distribution net to the existing 
city grid is a way to take care of energy surpluses. This 
system makes it also more comfortable for the districts’ 
citizens when there is a larger energy need in the district 

Map 1. (above right) Wind 
directions in the planned area.

Map 2. (down right) Location 
of stations for infrastructure 
management, such as waste 
collection and gas.
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for example during the winter period. 

Active and passive energy efficient building

Active energy efficient building is one utilizing renewable 
resources, e.g. thermosolar, photovoltaic, wind energy. 
Passive energy saving measures amounts orientation, 
ventilation, insulation, natural lighting, etc. Building 
design and construction methods are important fields.

The orientation and formation of buildings as suggested 
in the plan proposal is to some extend adapted to the 
wind conditions on site although a sufficient presentation 
of the strategies on this subject is missing.  According to 
energy efficient building the adaption to sun and wind is 
an important issue. The plan proposal contains an amount 
of high raised buildings, particularly the so called “Sky 
park” which is a group of four “high residence” buildings 
in the centre of the area. According to height these towers 
are a large contrast to the surrounding proposed multi 
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family houses.  This can contribute to an exciting urban 
environment and the four towers are not only giving the 
area a higher rate of exploitation, similar to the existing 
chimneys the towers would make the area visible from a 
long distance and generate a special character. The large 
differences in height of the proposed building volumes are 
although generating negative impacts in terms of energy 
efficiency and could imply problems with turbulent wind 
conditions between the buildings affecting the environment 
on the ground. 

One solution for this subject is to follow the adjacent 
topography and the height of the surrounding buildings 
with a fased augmentation. A city skyline should follow 
a “natural” smooth curve steering the wind above the 
buildings and not the shape of an irregular and uneven 
curve catching the wind and generating wind pressure and 
tunnels between the buildings. There are many parameters to 
consider when orientating buildings according to complex 
wind conditions but this idea of adapting the formation of 
nature itself is a logical concept worth considering when 

planning building volumes.�

According to sun conditions, the buildings today are 
often shaped and formed for an optimized sunlight. In the 
plan proposal the buildings are adapted to sun and wind 
conditions and with regards to create good views and 
sightlines from the buildings to the sea. This is a good 
objective which encourages the use of natural lighting in 
the buildings instead of artificial.

� Lecture by Prof. Peter Bosselman (UC Berkley) on Urban 
design and urban climate, KTH School of Architecture 
(2007-04-��)

(down right) Buildings with 
large parties of glass construc-
tion can during summertime 
generate a high utilization of 
artifical cooling.

(above) There are interesting 
contrasts in building hights 
in the proposal affecting the 
energy consumption.
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(above left) Accounted amount 
of hours of sunlight provided 
on the planned buildings dur-on the planned buildings dur-on the planned buildings dur
ing one day (red means 1 hour 
of sunligth while blue means 8 
hours of sunlight).

The buildings in the plan proposal do although not indicate 
any screen off solutions against strong sun exposure. 
Cooling of buildings during summer time can be of big 
importance in this area, especially concerning buildings 

with large glass parties.  These buildings can in fact increase 
the use of energy by increased utilization of artificial 
cooling. The amount of glass parties should be decreased 
and the orientation of glass parties towards south should 
be reconsidered. There are also other solutions to solve 
these kind of problems, e.g. by installing or designing the 
buildings with screen off functions which can be integrated 
in the building, like the solar cells on one of the buildings 
in the reference study area Bo0�, Malmö. The mobile solar 
cells can be pushed in front of the building’s windows in 
order to protect against overheating in the apartment at the 
same time as they are collecting solar energy. Vegetation 
is also another tool to use against sun as well as wind 
exposure.
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contributing to it. Information through campaigns and 
demonstration objects is an effective way encouraging 
people to ask questions, experiment and learn about 
sustainable solutions. It is a challenge to make people 
change their habits, but it is shown that in a new area new 
habits are easier to create�. The possibility should thus best 
be enhanced in this plan proposal giving opportunities 
for the inhabitants to participate, for example by creating 

2 Gore, A. (2006) An Inconvenient Truth

Passive energy saving measures as ventilation and insulation 
should be applied with care and require good knowledge 
about construction and energy flows in a building.

Encourage technology/systems for reuse

Sustainable energy includes efficiency in all end-uses 
but also an energy efficient reuse. One good example is 
recycling or reuse of waste water heat. This aim requires 
new and assembled technology applied in all of the flows 
of the energy cycle, for example distribution.

Citizens information and participation

A very significant aspect in the sustainable energy 
development is the purpose of citizen’s participation and 
information. To understand the function of a sustainable 
society is of crucial importance for being part of it and 

(above and right) GlashusEtt 
is an information center for 
the inhabitants and visitors at 
Hammarby Sjöstad in Stock-
holm. The environment is a big 
issue in this dwelling area and 
the building itself is environ-
mentally adapted  to save en-
ergy which is locally produced 
from solar cells and biogas. 
The building contributes to 
a better knowledge about the 
environment.
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information centers, involving the citizens in local 
food production through garden lots, creating learning 
environments for the children living in and visiting the 
area, etc. The current plan proposal suggests a public 
building in the north-east part of the area, mainly for tourist 
purposes, which could be used to also include information 
about the sustainable profile of the area, e.g. showing the 
function of water management and energy efficiency like 
the information center building GlashusEtt in Hammarby 
Sjöstad, Stockholm. 

The buildings should be adapted to encourage energy 
efficiency in the household and to create possibilities for 
the inhabitants to choose an environment friendly lifestyle. 
Installations and electrical devices in the household should 
be of energy efficient kind, encouraging the user to think 
of the environment, e.g. low-energy lamps and kitchen 
devices. An even more effective solution would be to  
install calibrators showing the consumption of electricity 
for every household. By an individual charging system the 
user will be encouraged to decrease the use of electricity.
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PRIORITIZE PUBLIC TRANSPORTATION

ENCOURAGE CLEANER VEHICLE TECHNOLOGY

REDUCE CAR USE

ENCOURAE WALKING AND CYCLING

Prioritize public transportation

The public transportation is not mentioned in the plan 
proposal but it is an important aspect to highlight. As to 
make the project area to contribute to a sustainable society 
the development of public transportation should be clarified 
and prioritized. A sustainable transport development also 
requires a change in travel habits.

In the proposal there are no plans presented for bus traffic 
within the area. Arguments as space demand, traffic safety, 
traffic pollution and noise speaks for this solution but on 
the other hand the proposal is not referring to existing bus 
routes along the area either.

The existing bus routes are located along the western 
main road Huang Hai Zhong Luo with an unofficial bus 
stop situated in front of the planned shopping centre. As 
to prioritize the public transportation this bus stop should 
be identified and given the required design, considering 
aspects as accessibility and safety, which encourages and 
simplifies the use of public transportation. 

The existing bus stop can be upgraded to a connection 
point, a terminal, with possibilities to encourage new 
travel habits of changing the means of transportation, e.g. 
from bike to bus. There should be efficient and aesthetic 
solutions for parking the bicycle close to the bus stop to 
simplify the change from bicycle to bus. The bus stop 
should also be weather sheltered providing a good comfort 
for the awaiting passengers. A more high-tech solution to 
make the journey more convenient is to provide digital 
information panels displaying next departures in real-
time. 

The design of the bus stop is important but there is also 
a significant requirement for good accessibility from the 
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building blocks to the bus stop and from the bus stop to 
the different target spots in the area. Short distances to bus 
stops and comfortable design of the stops are good actions 
towards prioritized public transportation. Straight (short) 
bicycle and pedestrian paths are thus important tools. There 
are also other aspects to put effort in such as the frequency 
of the bus traffic, the utilization of renewable energy, the 
comfort and design of the buses, and also to promote and 
give public transportation a better reputation. The key of 
good public transportation is to look at the issue from the 
perspective of the traveler. There are of course different 
kinds of travelers generating different perspectives. With 
these perspectives in consideration more innovative 
solutions can be generated.

Encourage cleaner vehicle technology

As mentioned in the theory part, environment-friendly 
vehicle technology is a future investment. As the motor 
vehicle technology reaches far more innovative results 

considering environment in the future, the car will be an 
attractive alternative for the consumer – flexible, fast, fun 
and clean from pollution. 

This subject is not easy to show in a plan proposal but 
as described earlier a city development project should 
contain solutions from actors on a wide front to contribute 
to a sustainable development. The use of environmental 
fuels could be encouraged through several aspects. 
Environmental friendly vehicles could for example be 
given advantageous offer of parking lots according to price 
and location, lower fees for parking lots and attractive 
location closer to entrances of the dwellings.

Start using environmental-friendly fuels for distribution 
vehicles provided by the municipality, like for example 
trucks collecting waste, is an important statement and 
can provide a catalyzing effect encouraging also private 
distribution companies to follow. Buses are also an 
important object to focus on when promoting the use of 
environmental-fuels to make public transportation an 
even more environmental friendly mean of transportation.
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Reduce car use

There is good accessibility for car traffic in the area. Four 
entrances are suggested in the plan proposal connecting 
the site with the surrounding main roads. The grid of 
streets within the area is supporting the buildings well. A 
grid showing the accessibility for rescue vehicles is also 
presented in the plan proposal. Most of the car roads within 
the area tend to be straight although there are some which 
are bended possibly generating a lower car speed, which is 
to prefer close to dwelling areas. 

The total number of car parking in the area is 1950 of 
which 1500 are underground car parks. This is a good 
solution to provide more space for pedestrians on ground 
level and encourages social interaction. The rest, 450 car 
parks, are placed in several smaller parking lots located in 
direct connection to the buildings. There are ten different 
entrances to underground car parks. 

As mentioned the development of environmental friendly 
motor vehicles is reaching important and admirable results. 

Regardless of how eco-friendly the vehicle technology 
becomes in the future, the car has other issues needed to be 
taken in consideration in the sustainable society point of 
view.  The car traffic today is space-demanding, increases 
the risk for traffic accidents and traffic noise and may 
lead to urban sprawl (and all the consequences it brings). 

Map 3. (below) Road structure 
(small map shows accessibility for 
rescue vehicles).
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Other alternatives of transportation - public transportation, 
pedestrians and bicyclists - should thus be encouraged.

Through the current plan proposal good and accessible 
solutions for car traffic (many and wide roads, many car 
parks, parking lots close to building entrances) prioritizes 
this choice of transportation before public transportation 
and pedestrian and bicycle traffic. The plan proposal 
consequently contributes to the increase of cars in Shidao 
and all it implies.

Together with other transportation alternatives the car could 
instead be a good supplement. Car-pool systems are for 
example other eco-friendly options if buses and bicycles 
aren’t meeting the needs for flexibility.

Encourage walking and cycling

In the plan proposal pedestrian paths are presented to 
some extent, mainly for recreational purposes. The paths 
meander in the parks from one place or square to another 

Map 4. (above left) Entrances 
to the site and to underground 
car parking.

Map 5. (below left) Proposed 
car parking (under ground car 
parks are marked with red).

(above) Illustration of entrance to under-(above) Illustration of entrance to under-(above) Illustration of entrance to under
ground car parking.
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creating an interesting promenade with different spaces for 
rest and views or for different kind of activities. There is 
though a lack of effective and straight paths through the 
green areas to reach important nodes for the daily needs 
such as to shops or bus stops. Straight paths will encourage 
the inhabitants to reach these nodes by walking or cycling 
which is contributing to a better social and ecological 
environment as well as the personal health.

The area at the waterfront is proposed as a park area with 
no buildings. The idea of a park instead of developing 
dwellings right next to the waterside contributes to the aim 
of the waterfront as a public area. If dwellings would have 
been located in direct connection to the waterside this area 
would have been considered as a private space, not open 
for public. There are several arguments for highlighting 
the accessibility to the waterside and the green areas for 
pedestrians. Citizens living in and nearby the project area 
can use this area for recreation and will not have to travel 
far, using motor vehicles, to find an area with similar 
qualities like this one.

There are some important spots for connection to adjacent 
areas, which we noted in our inventory and which are 
missing in the current plan proposal. The bathing beach 
is one node located in the north-east just outside the 
planning site that can be counted as a complement to the 
park and should be seen as important to access from the 
site. This connection should be given more attention as 
it is not clarified in the plan proposal how to reach the 
bathing beach. Today there are differences in height at 
this spot of the project area which can make the design 
of the connection a minor challenge. In the plan proposal 

Map 6. Grid of paths and 
places for recreation.
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the existing canal in this part of the project area is covered 
but the outflow from Feng Huang Lake is located in this 
spot and this generates some questions of how to solve the 
regulation of water level of the lake. 

To decrease the amount of parking lots or to create a minor 
assembled car park for recreational and tourist purposes is 
a good idea and a way to encourage people to instead take 
the bicycle or walk to the parks and the beach. In this plan 
proposal there are no parking lots along the beach side or 
inside the parks, which makes it much more pedestrian-
friendly. There is an assembled car park by the public 
(tourist) building in the north.

To encourage people to cycle and walk it is also important 
with information and an experimental house, as mentioned 
before, can inform the inhabitants and visitors of the 
positive effects of cycling and walking in a sustainable 
society. Campaigns, such as “bicycle day”, digital counters 
displaying the amount of passing bicyclists during one day, 
etc., can also promote this kind of travel habit.

The proposed park along the waterfront is a real strength 
with a nice water view and will certainly attract people 
as a recreational area. According to the plan proposal the 
park should be open for the public with no gates cutting 
visitors out, and we find this a good solution. The dwellings 
situated in the closeness to the park, although, attempt to 
hide the green area and therefore cutting off the remaining 
dwellings from the waterfront. The location of the buildings 

Illustrations and photos showing public 
space at the waterfront.
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enables sightlines through the living area towards the sea 
but the meandering paths might not be enough clarified as 
connections to the water. From a social point of view the 
interaction of people is important. The park should not only 
attract people living next to it but also other citizens and 
therefore the connection to the water should be clarified.

In the plan proposal there are mostly dwellings located 
along the street in the south of the project area, only a 
few boxes with service or commerce functions are added. 
The dwellings might give the street a character of being 
private. It is important to clarify the roll of the street and 
as an important connection to the waterfront the street 
should have a character of a public street. The waterfront 
could also gain of some service or commerce to strengthen 
the attraction as a target spot and to make profits from the 
water view.

The plan proposal shows the grid of car roads and also how 
to reach all buildings with rescue vehicles. These two grids 
are showed in separated maps and are easy to read but there 

are no specific paths for bicycles presented in the proposal. 
Bicycles are probably considered to be driven in car roads 
but in a safety aspect a separated lane should be a positive 
supplement. Prioritizing bicycle as an alternative mean 
of transportation is contributing to a better environment 
through many aspects. Compared to cars there are some 
important arguments as for example the use of ending fuels 
or the generation of air pollution. The plan proposal should 
therefore contain some solutions to encourage the use of 
bicycle through a sustainable point of view.

The tree-avenue along the main streets is a good element 
in the proposed plan. The trees contribute to a pleasant 
urban environment and bring down the scale from the 
high raised buildings. To 
add more arguments for 
greeneries in the urban 
environment there is also 
research showing trees 
and greeneries function as 
“air purificators”.

(below) Proposed dwellings 
located close to the waterfront.
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Along the main road north of the area there are some lower 
buildings, containing commerce, proposed in the plan 
proposal. The concept with low boxes next to the street 
containing commerce and service will generate the effect 
of bringing a human scale to the site. These public functions 
can also contribute to a vital urban environment with 
activities along the street, populating the area at all time 
which is considered to increase the safety for pedestrians 
and cyclist traveling along the street. The concept has 
many benefits but the location in the project area might 
need more consideration. The main road can be difficult 
to connect in a sufficient way to the commerce as the road 
is heavy trafficked and wide containing two lanes for cars 
in both directions and also separated lanes for bicycles. 
The adequacy of applying the concept on another street in 
the area should be investigated and our opinion is that the 
street south of the area leading to the water should gain of 
such formation containing public functions to clarify the 
street as public.

According to the plan proposal, there will be four gates 
for entering the area. These gates will have the function 
to prevent crime. The security of the citizens in the living 
area is an important part of the development but the gates 
are standing in conflict with the accessibility idea. Cutting 
out the public can be a solution in a smaller scale, like 
courtyards between houses, but as this area is of a big scale, 
the fences generate big impacts on the accessibility. From 
our point of view the city should be open for everyone, 
no matter social standing, and the security should be 
enforced by the police. A city with many dead ends is not 
encouraging to walk neither to use bicycle.

(above) View from north with 
proposed “boxes” of com-
merce along Hai Jing Xi Lu 
and high residences beyond.
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SECURE PRODUCTION AND DISTRIBUTION

PURIFY SURFACE WATER 

PREVENT FLOODING

CONTIBUTE TO BIODIVERSITY AND  

AESTHETICAL VALUES

Secure production and distribution

Similar to energy, water exists in circular flows and also 
drinking-water can be described in terms of production, 
use, treatment and reuse. To secure the production and 
distribution is an important issue and no hazardous activity 
should be allowed near by a drinking-water source. The 
project area does not contain any drinking-water sources 

but the capacity of existing water infrastructure should be 
examinated to secure and rationalize the distribution of 
water. 

Purify surface water

Solutions for surface water treatment are not presented in the 
map of the plan proposal but illustrations show some water 
canals and ponds. These water elements are not pointed out 
as a part of a surface water treatment. The fact that the area 
is facing the sea increases the importance of purification 
of the surface water as it will flow in the sea. The solid 
surfaces as for example roofs, car parking and streets are 
collecting rainwater. The rainwater becomes polluted and 
must therefore be treated through a purification process. 
This process is not depening on high tech solutions but 
can be made by natural means. The circular flow of water 
in the nature is a perfect example of natural purification. 
Numbers of solutions for natural purification are being 

(above right) The large com-
plex of commerce and offices 
from a volume study in the 
proposed plan. 

(below right) A part of the pro-
posed green belt. Illustration 
pictures show water elements 
but connection to surface wa-
ter treatment is not mentioned.
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realized in developments similar to the one in Shidao. The 
plan proposal contains a green belt in the middle of the 
area, an area which could also include surface water canals 
and ponds with purification qualities. Another tempting 
solution is to suggest sea water to be used as a source of 
water supply through a desalting plant. This might be a too 
large investment for a development of this scale but it is 
an interesting solution for future development of coastal 
cities.  A local circular flow of water could generate good 
prerequisites in controlling the water qualities as well as the 
waste water treatment. Surface water tends to be difficult 
to treat on a local level only as the flows in surrounding 
areas affect the water balance. It is therefore a question  of 
cooperatons between different areas or regions.

Prevent flooding

The large commercial complex and the parking spaces 
suggested in the plan proposal are altogether creating large 
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surfaces that are often made solid with impacts on the area’s 
water balance as the result. There are other opportunities 
making the rainwater infiltrate naturally as for example 
reinforced grass on parking lots and green roofs. These 
solutions can avoid flooding during periods of large amount 
of precipitation and contribute to the purification process 
of surface water. What concerns our area it is important to 
investigate the case between local water management and 
underground car parks. Surface water management and 
underground parking are both good solutions according to 
sustainability but the combination needs a collaboration 
between experts at an early stage to avoid complications. 
This is a good example showing the importance of a broad 
planning process with many actors involved early in the 
process. One solution to solve the conflict and prevent 
flooding in underground car park is to build the car parks 
in waterproof concrete and with restrictions and warning 
systems. The warning systems can in case of flooding 
contribute to emptying  the parking when needed.

Contribute to biodiversity and aesthetical values

If the green belt proposed in the middle of the area also 
includes surface water canals and ponds these would not 
only be constructed for the purification purpose but also 
contribute to biodiversity and aesthetical values. The area 
is facing the sea at the east but by bringing in the water 
into the centre of the area many more dwellings would 
get the quality of water contact. The park wouldl be more 
attractive as a recreation area and small bridges wouldl 
avoid barrier effects of the canals and contribute to the grid 
of paths with short distances to main targets as for example 
bus stops. Both flora and fauna can be proliferated by the 
potential species diversity of watercourses. 

Public spaces can be given clarified characters by the 
construction of elements as a part of the surface water 
treatment with a purpose of increasing the aesthetical 
values to the place. The design of this surface construction 
can be one of several elements for a square or main path to 
gain clarified public status and become highlighted.
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The earlier mentioned green roofs are also contributing 
to several benefits besides purification of surface water. 
Biodiversity and aesthetical values are also generated and 
make the construction an even more interesting solution to 
be applied on houses in the plan proposal.
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REDUCE, REUSE AND RECYCLE 

IMPROVED SANITARY LANDFILLS

PUBLIC AWARENESS

Reduce, reuse and recycle 

The plan proposal is pointing out waste collectors nearby 
the dwellings. No further information is given about waste 
sorting or how the system will be adapted to the waste 
management in the city. Even though the planning process 
is in an early stage this is an important subject. Shidao is 
situated within the Rong Cheng district and is affected by 
the rules and policies for waste management in the city of 
Weihai. Weihai has developed fast during the last twenty 
years and similar to the situation in other cities in China 

the waste amount is increasing with enormous quantities. 
Before 1997 there were no sorting regulations for solid 
waste and everything went to the landfill but as the amount 
of waste increased along with the increasing population 
the capacity of the landfill was used quickly. At this time 
the municipality faced the actuality of the problem and 
the process of forming a new waste management started. 
Several statements was made as for example the inorganic 
waste such as bricks, stones, dust and ash from construction 
waste must not be transported to landfill but instead be 
reused. Also the possibility to recycle used materials as 
for example paper, plastic, metals, and glass to gain raw 
materials was highlighted. Earlier the industrial waste 
was sent to the landfill with no fees taken out from the 
enterprises which of course should pay for their pollution. 
Weihai needed to reform the solid waste management 
system and in that process a report called Best Practice 
The Solid Waste Management in Weihai made on the behalf 
of Weihai Environmental Protection Agency was presented 
along with a series of workshops in 2006. This report 
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contained several goals and these were similar to the items 
presented in the checklist for this master’s thesis as they 
contained: Increasing public awareness, Reformation of 
the solid waste management and Construction of a sanitary 
landfill. The outcome of the workshop has made great 
impact and a newly developed area like the one in Shidao 
should respond to the new ideas by containing simplified 
and convenient waste sorting solutions.

The project area is a former industrial area and the 
possible existence of ground pollution cannot be ignored. 
Ground pollution would in Sweden most probably require 
decontamination for a project like this. The planned 
development in Shidao should be preceded by a soil survey 
to determine the adequacy of building dwellings in the area 
and possibilities of decontamination.

Improved sanitary landfills

The item concerning landfills is a regional matter more 
than a local and should not be included in a detailed plan 

(left) Typical waste collectiors 
of today in Weihai. Ten years 
ago large open containers 
were replaced by these to 
decrease the odour. 

Map 7. (down) Location of 
stations for infrastructure 
management, purple dots indi-
cates waste collectiors.

 



a
n

a
ly

si
s 

o
f 

p
la

n
 p

ro
p
o
sa

l

for an urban environment, but as old landfills are running 
out of capacity or even causes serious environmental 
problems because of unsanitary conditions this issue is 
important for the total waste management. The landfill 
outside Weihai had good geological condition and no 
sensitive environment in the closeness but the landfill 
capacity was decreasing and therefore the work of finding 
a new landfill was started. The security and environmental 
impacts was carefully investigated during the selection of 
location and the construction of the new landfill included 
a system preventing leakage pollution. This system not 
only contains constructions to prevent leakage but also 
constructions to treat eventual leakage. Air pollution caused 
by gas generated from the landfill is also prevented as the 
gas is collected through pipes with the ambition to be used 
for electricity production. The new landfill site was put in 
use in 2000 and is expected to serve for 26 years, the total 
investment was RMB 75 million.1 

� Pingyi, S. �������������� Best Practice The Solid Waste Management  
 in Weihai, p �, 3 and �. �The amount RMB 75 million 
 corresponds to app. SEK �8 million in current exchangerate,  
 ���8-��-�5��

Public awareness

The public awareness and how to reach the citizens with 
information is not easy to show in a map for a plan proposal 
but there are a lot of things to be done and as it is easier to 
take in new habits when moving in to a new area, rather 
than changing already existing habits, this must be seen as 
an opportunity. The earlier mentioned report Best Practice 
The Solid Waste Management in Weihai shows that several 
canals can be used to distribute information to citizens. 
One good example is the Green School certificate given 
to elementary schools having environment as one of their 
basic classes and encouraging the children to participate in 
environmental protection actions. The children also tend to 
make big influence on their families. The municipality uses 
TV, radio, newspaper and a new established website to reach 
the public with information on environmental standards 
and regulations. Local communities are also encouraged 
to organize environmental activities and housewifes are 
considered to be an important target group, a statement 
showing that the gender perspective needs more focus too. 
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The public participation in environmental protection has 
just started in China and even though the innovation of 
activities similar to the ones in Weihai is inspiring there is 
still a lack of knowledge, information and organization by 
many citizens.
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