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reduce greenhouse gas emissions. Through customized research and analysis for decision makers, we uncover the 

strategies that will produce the largest results. We work closely with other experts, NGOs, the media, and the 

private sector to ensure that our work complements theirs.  
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FOREWORD  
At the United Nations General Assembly session in September 2015, President Xi Jinping committed 

China to being a global leader in tackling climate change. Green, low-carbon, and smart new-type urban 

development will play an important role in alleviating climate change. This development strategy has also 

been the core objective ƻŦ /Ƙƛƴŀ 5ŜǾŜƭƻǇƳŜƴǘ .ŀƴƪ /ŀǇƛǘŀƭΩǎ (CDBC) efforts towards new-type 

urbanization in the past few years.  

As urban development practices have evolved, we profoundly feel that the ideals behind green and smart 

development have already become common belief. Everyone wants to realize these ideals, but there is 

still the question of how it can be done. Not only are there no successful case studies in China, there are 

few internationally, and many of these experiences have been limited and dispersed in scope. We need to 

ƛƴǘŜƎǊŀǘŜ ŜȄƛǎǘƛƴƎ ŘƻƳŜǎǘƛŎ ŀƴŘ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŜȄǇŜǊƛŜƴŎŜ ǿƛǘƘ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ƻŦ /ƘƛƴŀΩǎ ƴŜǿ-type urban 

development to create a comprehensive and working model. Only then can we rapidly expand this model 

and achieve significant progress.    

Hence, two years ago, /5./Ωǎ International Advisory Group for Green and Smart Urbanization began 

work on /5./Ωǎ DǊŜŜƴ ŀƴŘ {ƳŀǊǘ ¦Ǌōŀƴ 5ŜǾŜƭƻǇƳŜƴǘ DǳƛŘŜƭƛƴŜǎ with the intent to create a benchmark 

for green and smart urban development to be used in China and internationally. In these two years, we 

have gathered input from over a hundred urban planners, mayors, developers, experts, and other 

industry players. We also surveyed international best ǇǊŀŎǘƛŎŜǎ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ /ƘƛƴŀΩǎ ǳƴƛǉǳŜ ŜŎƻƴƻƳƛŎΣ 

environmental, and social conditions. With this foundation, we created the 12 Green Guidelines and the 

Six Smart Guidelines. We were careful not to create a long list of desirable options, but instead focused on 

the most critical and foundational design elements of green, smart, livable, and economically successful 

urban development. The design elements featured in the Green and Smart Urban Development 

Guidelines are already in practice in a number of cities in both developed and developing countries. A 

well-designed city can reduce congestion, improve air quality, reduce noise pollution, and decrease 

energy use. It can create enjoyable spaces for everyone, from children to the elderly, and increases 

options for daily life. It makes neighborhoods more attractive and livable, and creates cities with more 

vitality and economic prosperity.      

These guidelines include two case studies, one on the Pearl District and Brewery Blocks in Portland, 

Oregon and the other on Hammarby Sjöstad in Stockholm, Sweden. These two cases show that our 

guidelines can achieve both economic and environmental benefits. The case studies detail the 

process to success, including the regulatory, financing, and technical mechanisms that were part of each 

ǳǊōŀƴ ŀǊŜŀΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ǎǘǊŀǘŜƎȅΦ  

12 GREEN GUIDELINES  

The 12 Green Guidelines fall into three key categories: urban form, transportation, and energy and 
resources. These guidelines are measurable and practical, and they concisely describe the foundations of 
sustainable urban development:  

¶ Urban Form: Urban growth boundary, Transit-Oriented Development, Mixed-Use, Small 
Blocks, Public Green Space 

¶ Transportation: Non-motorized Transit, Public Transit, Car Control 



 

¶ Energy and Resources: Green Buildings, Renewable and Distributed Energy, Waste 
Management, Water Efficiency  

 

SIX SMART GUIDELINES  
The Six Smart Guidelines are designed to optimize the green guidelines. ά{ƳŀǊǘέ ǇǊƻǾƛŘŜǎ ŦƻǊ ƳƻǊŜ 
optimal ways to achieve green results. When done in addition to the 12 Green Guidelines, smart 
technologies can capture additional economic, environmental, and social benefits. The Smart Guidelines 
fall into six key categories: 
 

¶ Smart Telecommunications 

¶ Smart Mobility 

¶ Smart Energy Management 

¶ Smart Governance 

¶ Smart Public Services 

¶ Smart Safety  
 

The Six Smart Guidelines emphasize the importance data analysis and optimization. We focus on case 

studies with returns on investment to demonstrate the application of these smart technologies.  

As our time and experience is limited, this edition of /5./Ωǎ DǊŜŜƴ ŀƴŘ {Ƴŀrt Urban Development 

Guidelines is still in development. Particularly as global green and smart practices evolve, these guidelines 

will need to be added to and improved on. CDBC is an impoǊǘŀƴǘ ǇƭŀȅŜǊ ƛƴ /ƘƛƴŀΩǎ ǳǊōŀƴƛȊŀǘƛƻƴΣ ŀƴŘ ǿŜ 

hope to collaborate with other players in China and internationally to put these guidelines into practice 

and advance, for the long-term, the sustainable urban development of China. Moreover, we hope that 

Chinese and international partners will continue to introduce us to global best practices and potential 

collaborators. We hope to expand the perspective of Chinese urban developers and involve world-class 

international developers ƛƴ /ƘƛƴŀΩǎ ǳǊōŀƴƛȊŀǘƛƻƴ ǇǊƻŎŜǎǎ to create opportunities and achieve mutual 

benefits.  

 

 

Zuo Kun  

Vice-President, China Development Bank Capital  

October 2015
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I. EXECUTIVE SUMMARY 
άIŀƳƳŀǊōȅ {ƧǀǎǘŀŘ ƛǎ ŀ ƎƻƻŘ ŜȄŀƳǇƭŜ ƻŦ ƴƻǘ ƻƴƭȅ ŦƻŎǳǎƛƴƎ ƻƴ ǘƘŜ 

short term aspects and getting short term profits but also investing for 

the future and increasing revenue The cost for Hammarby was roughly 

5 percent higher from a purely construction cost perspective but in 

the end you get back roughly 25 percent more property value out on 

the site over time which shows Ƙƻǿ ǊŜŀƭ ǾŀƭǳŜ ƛǎ ŎǊŜŀǘŜŘ ƻǾŜǊ ǘƛƳŜΦέ  

- Henrik Svanqvist, Director of Communities, Skanska 

 

This case study is a part of /Ƙƛƴŀ 5ŜǾŜƭƻǇƳŜƴǘ .ŀƴƪ /ŀǇƛǘŀƭΩǎ DǊŜŜƴ ŀƴŘ {ƳŀǊǘ ¦Ǌōŀƴ 5ŜǾŜƭƻǇƳŜƴǘ 

Guidelines. The study is framed around the 12 Green Guidelines, hereafter referred to as the άGreen 

Guidelines.έ These 12 Green Guidelines define the foundational sustainability metrics that should be 

used to evaluate an urban development project. Our study shows that the 12 Green Guidelines are 

not only the foundation for sustainability, they are also key conditions for economic and social 

success.  

This case study provides a comprehensive look at the sustainable urban development process of 

Hammarby Sjöstad. The study is organized around each of the Green Guidelines and expands on the 

goals, processes, and mechanisms that made Hammarby Sjöstad a sustainable and economically 

prosperous urban development.1  

The outline of the report is as follows: 

Section 1      Presents the main findings of the report. A table showing the guidelines applied to 

Hammarby Sjöstad and the top lessons is provided to show the importance of the 12 

Green Guidelines and the applications for other developments.    

Section 2      General introduction to Hammarby Sjöstad. 

Section 3  The foundational elements that acted as the basis of HamƳŀǊōȅΩǎ ŘŜǾŜƭƻǇƳŜƴǘΣ ƛƴŎƭǳŘƛƴƎ 

the goals, monitoring, and Hammarby Model.  

Section 4  The detailed planning process from master planning to property development, including 

the role of the national, regional, and local governments; the key organizations involved in 

IŀƳƳŀǊōȅΩǎ ǇƭŀƴƴƛƴƎ ǇǊƻŎŜǎǎΤ ŀƴŘ ǘƘŜ ƎǳƛŘŜƭƛƴŜǎ ǳǎŜŘ ƛƴ ŘŜǾŜƭƻǇƳŜƴǘΦ  

 

                                                           

1 This case study is a collection of facts, figures, and earlier writings. This means that the report is primarily based upon 

secondary materials and the authors cannot be held accountable for their accuracy. The work has focused on compiling, 

analyzing, and concluding existing material. Supporting material produced by Sweco includes some of the images, diagrams, 

tables, and analysis.  

 



 

Section 5      The key financing models that Hammarby used in its development process.  

 

Section 6      Each Key Achievement (based on the 12 Green Guidelines) is presented in detail, including 

soil remediation, urban form, transportation, waste, water, energy, and green buildings.  

 

Section 7      Further extrapolates on the major lessons and also discusses challenges.  

1.1 OVERVIEW OF HAMMARBY AND THE 12 GREEN GUIDELINES  

Hammarby Sjöstad was designed as a comprehensive infrastructure project. The heating, transport, 

and waste collection systems were intended to work in conjunction to reduce their long term usage of 

energy and resources. The project meets high environmental standards in comparison with similar 

developments internationally. 

Hammarby Sjöstad demonstrates how high environmental targets can be met through the use of a 

well-developed master plan, high levels of initial investment in infrastructure, and a focus on 

environmentally-friendly housing and a high quality living environment. 

Hammarby Sjöstad is an economically, environmentally, and socially successful district:  

¶ The district fulfills the 12 Green Guidelines: The 12 Green Guidelines were chosen to 
comprehensively evaluate an urban development from a high level. Hammarby is a great model 
for the value of the 12 Green Guidelines in defining a sustainable urban development.  

¶ The district is livable and attractive: A mix of housing units, parks and services are located within 
the Hammarby boundaries. It is easy to access the area from different parts of Stockholm. 
Located adjacent to the inner City of Stockholm, the area has become highly popular and is 
inhabited by a wide range of people. 

¶ The district is economically successful: Property and tax-assessment values have increased. The 
tax-assessment values have increased more in Hammarby Sjöstad compared to the City of 
Stockholm as a whole. Even though construction costs were approximately five percent higher 
than normal, the property value increased by 25 percent. 

¶ The district attracted private investment: Developers invested approximately 83 percent of the 
total expenditure of the project. The City of Stockholm contributed 17 percent. Funding from LIP 
Stockholm supported the development with 33 million Euros. 

 

  



 

Table 1. 12 Green Guidelines applied to Hammarby Sjöstad2 

Urban 

Growth 

Boundary 

Hammarby was developed on an old brownfield site.  All contaminated soil was 

sanitized prior to development. 100% of the developed land is remediated and 

adapted for the district. Hammarby is located adjacent to the inner City of 

Stockholm, approximately 3 km from the city center.  

Transit-

Oriented 

Development 

The Floor Area Ratio (FAR) is higher close to public transit stations and public 

transit stations are located centrally in commercial and business districts. The FAR 

ranges from 1.2 to 2.3 in the entire district.   

Mixed-use The job-housing ratio is about 0.53. Currently, there are 20,400 residents and 

11,000 jobs. Many of the buildings also have commercial space on the bottom 

floors and housing on top floors. 

Small Blocks Typical block sizes are 50 x 70 or 70 x 100 meters. The general building layout 

consists of blocks built around an inner courtyard.  

Public Green 

Space 

A network of varied parks, green spaces, quays, plazas, and walkways runs through 

the district providing space for outdoor activities. The amount of public green 

space is about 19 percent of the total area.  

Non-

motorized 

Transit 

The density of walking paths is about 25.8 km/km², the density of biking paths is 

about 10.5 km/km2. There are special paths for biking ƭƛƴƪŜŘ ǘƻ {ǘƻŎƪƘƻƭƳΩǎ ǇǳōƭƛŎ 

bike share program Total distance of walking paths: 45 km; total distance of bicycle 

paths: 18.5 km.  

Public Transit Every residence is within 300 meters of a light rail tram stations. There are a 

number of public transit options: the tramline, pedestrian and cycling 

infrastructure, bike sharing, carpools, a ferry line, and bus line. 

Car Control There are 0.55 parking spaces per household. Car ownership is low. There are 210 

cars per 1000 residents. 

Green 

Buildings 

The average building energy use in Hammarby is 113 kWh/m2/year. This is much 

lower than the 2012 Swedish average, which is over 200 kWh/m2/year. The green 

buildings in Hammarby are classified according to 4 different systems: 

Environmental Building, Green Building, LEED and BREEAM. 

Renewable 

and District 

Energy 

Integrated district system with approximately 50 percent of energy produced from 

renewable sources. 80% of the energy extracted from waste and wastewater is 

being used in Hammarby.  

Waste 

Management 

100% of waste is sorted and only 0.7% of waste goes to landfill. 50% of waste is 

recovered as energy through the waste to energy system, 16% of waste is turned 

into biogas, 33% is materials recycling, and 1% is hazardous waste. The amount of 

waste delivered to the landfill is 60% less than comparable developments.  

Water 

Efficiency 

100 percent of the water is recycled. All storm water is managed locally and 

purified before release.  

 

                                                           

2 See Table 2 for an in-ŘŜǇǘƘ ŎƻƳǇŀǊƛǎƻƴ ƻŦ IŀƳƳŀǊōȅΩǎ ƳŜǘǊƛŎǎ ǘƻ ǘƘƻǎŜ ƻŦ ǘƘŜ мн DǳƛŘŜƭƛƴŜǎΦ 



 

The successful development of Hammarby Sjöstad is a result of many coinciding factors; political, 

economic, historical, and cultural. These are all important factors to really understand why Stockholm 

is in the international forefront building and designing sustainable city districts.   

1.2 MAJOR LESSONS  

The following major lessons are presented as guidance and for future developments. The government 

(national, regional, and local), developers, financial institutions, and technology providers can all learn 

from these lessons. We hope that these major lessons will inspire fresh ways of thinking about 

development and project management to encourage sustainability and economic prosperity. 

1. Sustainable urban development requires a holistic approach and the 12 Green Guidelines 
offer the framework for this approach.   

2. Prioritize densifying areas that are adjacent to the city, even if these are brownfields. 
3. Various departments from the government, private sector, and academia must all be deeply 

involved in the planning process.   
4. A variety of channels (design and financial) must be used to change behaviors and mindsets.  
5. Life-cycle assessments can reveal the true value of high environmental design standards. 

 

1. Sustainable urban development requires a holistic approach and the 12 Green Guidelines offer the 

framework for this approach.   

The eco-cycle strategy (the Hammarby Model, see Section 3.3) takes into account three different 

energy flows to find synergies. Taking into consideration all 12 of the Green Guidelines can help with 

this holistic approach. For instance ,the urban form of Hammarby helped to decrease transportation 

emissions, and the waste-to-energy system helped to decrease waste and improve energy efficiency.    

2. Prioritize densifying areas that are adjacent to the city, even if these are brownfields. 

Densify areas adjacent to the city. The soil remediation conducted by the City of Stockholm is a small 

sacrifice when compared to the substantial advantage of developing near the city. This development 

approach also makes it easier to integrate the transportation system and technologies for water and 

energy (electricity, district heating and cooling) into the existing city infrastructure.  

3. Various departments from the government, private sector, and academia must all be deeply involved 

in the planning process.   

Political will and decisions based on a broad political consensus and commitment be must achieved to 

realize the project. The development of Hammarby Sjöstad is an example of the triple helix concept 

where government, the private sector, and academia all interact and take part in the development. It 

was vital that an interdisciplinary project group within the city administration together with the 

developers, researchers and other stakeholders was formed at the beginning of the project.  



 

 

Figure 1. The Triple Helix Model (Source: The SymbioCity Approach, 2011) 

 

4. A variety of channels (design and financial) must be used to change behaviors and mindsets: 

Planners, architects, and contractors wanted to make environmentally-friendly behavior the default 

choice for residents through the provision and design of the development's infrastructure. For 

Hammarby, it is often cited that 75 percent of pro-environmental behavior comes from the design. 

The remaining 25 percent is achieved through raising awareness and educational projects targeted at 

all the key stakeholders. Individuals are also financially incentivized to reduce their environmental 

impact by being billed for their utilities in proportion to their usage.  

5. Using life-cycle assessments can reveal the true value of high environmental design standards: Using 

life-cycle cost analysis in planning decisions helped to justify the added cost of higher environmental 

design standards. 

1.3 MAJOR ECONOMIC AND SOCIAL ACHIEVEMENTS OF HAMMARBY  

Increased tax assessment values: The tax assessment values (based on historical property sales) have 

increased more in Hammarby Sjöstad compared to the city as a whole (the tax assessment values are 

updated every four years - thus the character of the development in the chart found in Appendix 3).  

Growth in value of the property market: The property market in the region of Stockholm has been in 

an upwards trend as the region grows rapidly. The queue time to get rental apartments in the district 

has also increased despite higher rental levels than in the city as a whole. This indicates the higher 

profit level of Hammarby due to the growing property values in the district  (see table in Appendix 3). 

Higher purchasing price: The purchase price per square meter for condominiums is higher or the same 

as the city of Stockholm as a whole. The apartments are larger in Hammarby Sjöstad compared to the 

city average and therefore the prices, calculated per square meter, are slightly lower. Apartments of 

the same size are more expensive in Hammarby Sjöstad compared to the city average.  

Increasing quality of life and human capital: The income level among the residents of Hammarby 

Sjöstad has increased more than in the city as a whole. The income level is also higher than 

Södermalm (an inner city district near Hammarby) and Liljeholmen (a recent developed neighborhood 

west of Hammarby). This indicates a high and increasing quality of life in Hammarby Sjöstad. In 2001 

and 2002 many began to move into the newly developed neighborhood. In the years following, the 



 

trend has been clearly positive (see table in Appendix 3). There are many high-income earners in 

Hammarby Sjöstad ς 21 percent have an income that is twice as high as or higher than the median 

income in Stockholm (see Appendix 3). 

Contributed to meeting demand for housing: The city's authorities were proactive in their efforts to 

meet predicted population increases in Stockholm, and were thus able to bring high-quality housing 

onto the market at a time when demand was increasing. 

Low unemployment and high educational attainment: The education level is high among the residents 

in Hammarby Sjöstad. The first residents that moved in to the new developed neighborhood had a 

high education level, and afterwards that levels have been high compared to other areas in 

Stockholm. The unemployment rate is also very low in Hammarby Sjöstad (see tables in Appendix 4). 

 

 

Figure 2. Investment in Hammarby by City versus Developers

83.4

16.6

Expenditure of Hammarby Sjöstad (%)

City of Stockholm

Developers
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1.4 DETAILED COMPARISON OF 12 GREEN GUIDELINES AND HAMMARBY  

Table 2. Detailed Comparison of 12 Green Guidelines and Hammarby 

Guideline Description 

Quantitative 

benchmarks (if 

applicable) 

Target level of 

benchmark 

Hammarby quantitative level 

of benchmark 
Notes 

1. Urban Growth 

Boundary 

Every city should establish one NA (Not applicable) NA Yes - Hammarby is built within 

the urban growth boundary of 

Stockholm.  

Hammarby is an infill development that seeks 

to promote compact growth within existing 

city limits. 

2. Transit-

Oriented 

Development 

 

Emphasize development in TOD 

areas, which are defined as those 

within 500 m of a transit stop (or 

within 800 m of major transit 

stations, such as metro or Bus 

Rapid Transit) 

% residents within 

TOD area 

70% for big cities 100%   

Floor Area Ratio (FAR) of buildings 

in TOD area should be higher than 

overall district average.   

Ratio of TOD FAR to 

overall district level 

FAR 

 2x NA The FAR ranges from 1.2-2.3 for the entire 

district of Hammarby, which is a TOD district.  

3. Mixed-use  

 

All residential units should be 

close to at least six kinds of 

amenities within a 500 m 

radius of building entrance. 

% of residential units 

within 500 m of these 

amenities 

100% 100%  

Achieve a balance of employment 

and local residential population.  

The job to resident 

ratio (the number of 

people employed 

divided by 

Should be between 

0.5 and 0.7 

Å 0.54 (today) 

Å 0.40 

¶ (expected in 2025)  

20,400 residents currently and 11,000 jobs  

(27,500 residents at completion in year 2025) 

 



 

the number of 

residents) 

4. Small Blocks Blocks should be small to promote 

non-motorized transit  

Blocks size as 

measured by area  

equal to 2 ha and 70% 

of blocks should 

comply with 

this standard. 

тл҈ ƻŦ ōƭƻŎƪǎ Җ н ƘŀΦ 

(excluding industrial 

areas) 

100% Typical block sizes are 50x70 m and 70x100 m 

5. Public Green 

Space 

Well distributed access to green 

space 

% of residents within 

500 m of publicly 

accessible green space 

 

100% 100%  

Sufficient quantity of green 

space/blue space 

% of land area devoted 

to publicly accessible 

green space/blue 

space.  

 

20-40% in 

commercial areas 

and higher levels in 

residential areas 

40% 19% of total area consists of public green 

space with varied parks, green spaces, quays, 

plazas and walkways. 

 

40% of the area is green/blue areas such as 

courtyards, lakes, and recreation grounds. 

 

The Hammarby Lake occupies 25% of the blue 

space area. 

 

25 m2 per person of free space. For all 

residents in Hammarby this implies an area of 

650,000 m2 of public space.  



 

6. Non-

motorized 

Transit (NMT) 

 

Promote NMT through well- 

developed pedestrian path 

networks 

Density of pedestrian 

paths (km in length/ 

km2  of district land 

area) 

җ мл Yes 25.8 km/km² 

 

Length of pedestrian path: 45.7 km 

Promote NMT through well- 

developed bike path networks 

Density of bike paths 

(km in length / km2 of 

district land area) 

җ мл Yes 10.5 km/km² 

 

Length of bike paths 18.6 km  

7. Public Transit Prioritize development near transit % of new development 

within 500 m of transit 

100% 100%  

8. Car Control Put in place measures to cap car 

use. Limit parking where there is 

good transit.  

NA 

  

NA Yes Parking norm for the area was set to 0.55 cars 

per apartment unit and that was lower than 

the normal parking norm in the city (set at 

1.0). 

9. Green 

Buildings 

Construct high quality, resource 

efficient buildings 

MOHURD green 

building standard 

 

җ тл҈ м-star; 20% to 

40% 2-star; 5% to 

15% 3-star 

NA in Sweden Buildings are classified according by 4 

classification systems: Environmental Building, 

Green Building, LEED, and BREEAM. The 

average energy use for buildings in Hammarby 

is 113 kWh/m2/year.  

10. Renewable 

and District 

Energy 

 

Every project should analyze the 

potential for district energy 

N/A NA Yes Hammarby boasts an impressive integrated 

district system. This includes district wide 

energy in the forms of heating, cooling, 

electricity, and biogas (for some 1000 

household stoves). 

Look for opportunities to use local 

sources of renewable energy 

% of electricity from 

locally-generated 

renewable sources 

 

5% to 15% for 

residential areas 

 

2% to 5% for 

commercial areas 

Approximately 50.5% 

Å 50% of energy is recovered 

from waste 

Å 0.5% rooftop solar used for 

heating supply not district 

heating 

 



 

11. Waste 

Management 

 

 

Classify waste for its best use3 All buildings should 

have waste sorting 

facilities, enabling all 

waste to be sorted 

100% 100% In Hammarby, there are by Swedish definition 

no waste classification facilities. However 

there are systems in place to allow for source 

separation of waste. 

Compost organic waste % of waste composted 30-50% Food waste:  

35% of total household waste 

by weight 

 

50% of waste is separated and 

about 90% of the separated 

food waste is converted into 

biogas. 

Most organic solid waste used as an energy 

source. None is composted. 

Resource efficiency % of waste recycled or 

reused 

35-50% 33% material recycling 

 

50% used for energy 

 

Overall picture of waste usage: 

0,7% Landfill 

1% Hazardous waste 

33% Material recycling 

16% Biological treatment4 

50% Energy recovery 

12. Water 

Efficiency 

 

Avoid water waste % of water use subject 

to metering 

100% 100%  

Conserve fresh water on supply 

side 

% of water used 

should be from 

20-30%  Storm water from roof tops and non-street 

surfaces is collected separately from storm 

water that falls on the streets. Non-street 

storm water is led through open water ways in 

                                                           

3 In a Swedish context this would be referred to as source separation of waste to enable best treatment. 
4 Waste goes to biological treatment which utilizes its component nutrients for plant cultivation and also utilizes its energy content (GlashusEtt, 2007). 



 

rainwater or recycled 

wastewater 

the area into the surrounding lake water 

system. Street storm water is purified before 

being channelled into the fresh water system. 
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Detailed Description of Guidelines as applied to Hammarby Sjöstad 

1. Urban Growth Boundary: The strategy used by the Stockholm City Planning Administration was to 

re-use and transform old industrial sites and other brownfield sites into attractive mixed use areas 

with beautiful parks and public green spaces. Hammarby Sjöstad is an excellent example of an 

application of this strategy. Prior to development all the soil was sanitized. To avoid urban sprawl and 

increase the use of public transportation, bicycling, and walking in the area, the City adapted the 

concept of Smart Growth Theory. The theory focuses on concentrating urban growth in or nearby city 

centers through integrated planning and Transit Oriented Development (TOD). 100% of the 

developed land has been recreated and adapted for the City of Stockholm.  Hammarby Sjöstad is 

located approximately 3 km from the city center. Hammarby Sjöstad is part of an regional urban 

planning strategy to create a polycentric urban structure as well as a city planning strategy to densify 

and build the city inwards. 

2. Transit Oriented Development: TOD is one of the key components integrated in the area. Fast and 

attractive public transport combined with carpools and beautiful cycling and pedestrian paths have 

been implemented in the area in order to reduce private car usage. The FAR number ranges from 1.2-

2.3 in the area. The FAR is higher along the main public transportation corridors due to the location of 

mixed use functions. However, the FAR ratio does not vary that much at every bus/tram station since 

the distance between stations are quite short which contributes to plots well connected to the public 

transportation services. 

 

3. Mixed-use: Today 20,400 residents inhabit the area in 9000 apartments and approximately 11,000 

business places are available. The following area amenities can be found: schools, kindergartens, post 

offices, banks, retail, clinics, petrol and biogas station, youth activity centers, hotels and restaurants. 

Many services are concentrated along the central boulevard with prioritized public transport, walking, 

and cycling. 

4. Small blocks: Typical block size is 50 x 70 m or 70 x 100 m, exceptions are industry and schools. 

Small blocks less than 1 ha dominate the area. The general building layout combines traditional 

{ǘƻŎƪƘƻƭƳ ƛƴƴŜǊ Ŏƛǘȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ǿƛǘƘ IŀƳƳŀǊōȅ {ƧǀǎǘŀŘΩǎ ƴŀǘǳǊŀƭ ŜƴǾƛǊƻƴƳŜƴǘΦ .ƭƻŎƪǎ ŀǊŜ ōǳƛƭǘ 

around inner courtyards. Average height is 18-24 meters, or 7 stories.  

5. Public Green Space: 19% of the area is intended for public green space .The development stipulates 

25 m2 of public green space per apartment unit. When the district is fully developed it will consist of 

300,000 m2 of public space. The public green space of Hammarby Sjöstad is connected to the citywide 

structure of green wedges and green links. The green networks also connects to walking and cycling 

paths in surrounding nature preserves and to eco-ducts over larger roads  

6. Non-motorized Transit: Hammarby Sjöstad has a total of 45 km of walking paths and 18.5 km of 

cycling paths integrated into the area. Bicycling and walking was prioritized in the development and is 

integrated into the citywide network.  All roads have sidewalks. Safe bicycle paths are prioritized and 

developed along all major routes. In Hammarby Sjöstad there are bicycle paths along the main 

transportation corridors as well as traffic separated bicycle paths along waterfronts and through 

residential areas.  

7. Public Transit: Distance from housing to public transportation is 250-300 m at most. All blocks are 

within 500 m distance from public transportation stations (bus and light rail) and have easy access to 



 

convenient and beautiful pedestrian links. Carpools, bicycle sharing, and a ferry service are also 

transportation alternatives found in the area. 

8. Car control: Car ownership in Hammarby is low: 210 cars per 1000 residents. The parking norm for 

the area is set to 0.55 cars per apartment unit, ǿƘƛŎƘ ǿŀǎ ƭƻǿŜǊŜŘ ŦǊƻƳ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΩǎ ƛƴƛǘƛŀƭ 

target of 1 car per apartment. Public transport, bicycling, and walking are prioritized ahead of private 

car use. Car pools were introduced. Ground level public parking is regulated and minimized to parking 

along streets. All other parking is underground. Underground parking is organized by housing 

associations or rental housing companies and put under buildings or as larger parking facilities under 

open spaces or parks. Special parking lots are provided for disabled people and for carpool cars. In 

order to minimize car use, the City of Stockholm fully developed the tram and bus line before 

residents moved in. 

9. Green Buildings: Buildings in Hammarby Sjöstad are classified according to the Sweden Green 

Building Council (SGBC) environmental classification system. The four most used classification systems 

in Sweden are Miljöbyggnad (Environmental Building), Green Building, BREEAM and LEED. 

SGBC facilitates the process for citizens, property owners, tenants, and customers to 

choose sustainable long term solutions in the built environment by making it easier to 

understand the environmental certification and classifications systems of buildings and 

neighborhoods.  

The overall planning of land use, transportation, and the eco-cycle made it possible for 

every building to achieve a high level of environmental performance. However, the 

energy consumption of buildings did not reach the original goal which first was set at 

60/m²/year. In 2005 the goal was revised to 100 kWh/m².  Average energy consumption 

in Sweden is 150 kWh/m², whereas in Hammarby it is 118 kWh/m². 

10. Renewable and District Energy: Extraction of non-renewable energy resources 

decreased 28-42% compared to  comparable project in 2008 (Grontmij, 2008). 

Greenhouse gas emissions decreased 29-37% compared to technology levels used in the 

early 1990s (Grontmij, 2008). 

100% of the buildings in Hammarby Sjöstad are heated by district heating. The base 

production is from the waste incineration in the Combined Heat and Power plant and the 

heat pumps in the wastewater treatment plant. Excess heat from WWTP is reused in the 

district heating and cooling system for the city. Approximately 80% of the total energy 

use in Hammarby Sjöstad is renewable. 

 



 

11. Waste Management: In Hammarby Sjöstad waste is thoroughly sorted in practical 

systems, with material and energy recycling maximized wherever possible. 

12. Water Efficiency: In Hammarby Sjöstad, water use decreased by 41-46% per person 

ŎƻƳǇŀǊŜŘ ǘƻ ŜŀǊƭȅ мффлΩǎ ƭŜǾels. Water consumption was reduced through the use of 

eco-friendly installations, low flush toilets, and air mixer taps. Eutrophication decreased 

49-53% compared to early 1990s levels (Grontmij, 2008). Decreasing over-fertilization is 

largely attributed to improvements at the Henrikdal Wastewater Treatment Plant. 



 

2. INTRODUCTION  

This section gives background on Hammarby Sjöstad and provides basic insight into what makes it an 

exemplary example of sustainable development.  

Throughout the years, a number of worldwide cities have adapted different strategies to develop 

sustainable urban areas. Hammarby Sjöstad was one of the first projects that took the concept of 

sustainable development to a higher level.  

Sjöstaden, as it is called by the Stockholmers, is seen as a pilot project setting the stage for areas 

being developed afterwards e.g. The Royal Seaport, a newly developed area within the Stockholm 

boundary. There are three major concepts from Hammarby Sjöstad that significantly informed its 

development strategy:  

1. ά¢ǿƛŎŜ ŀǎ ƎƻƻŘέ 9ƴǾƛǊƻƴƳŜƴǘŀƭ DƻŀƭǎΥ 9ǎǘŀōƭƛǎƘƛƴƎ ǘƘŜ ǎǘǊƻƴƎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ Ǝƻŀƭ ƻŦ ƳŀƪƛƴƎ 
ŜǾŜǊȅǘƘƛƴƎ άǘǿƛŎŜ ŀǎ ƎƻƻŘέ ƛƴ ƻǊŘŜǊ ǘƻ ǇǳǎƘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΩǎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƻōƧŜŎǘƛǾŜǎΤ  

2. Environmental Load Profile: Creating the Environmental Load Profile (ELP), which allows for 
monitoring and gives feedback on the environmental performance of the built environment;  

3. The Hammarby Model: Basing the project on the Hammarby Model, which uses resources in a 
cyclical loop, ensuring that the system is based on a life-cycle assessment and maximizes 
renewable resources usage.  

 

! ǎŜǊƛŜǎ ƻŦ ŎŀǎŜ ǎǘǳŘƛŜǎ ǎƘƻǿƛƴƎ άōŜǎǘ ǇǊŀŎǘƛŎŜ ŜȄŀƳǇƭŜǎέ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ōȅ ǘƘŜ ²ƻǊƭŘ .ŀƴƪ ƛƴ нлмлΦ 

According to the World Bank report, ά{ǘƻckholm is at the vanguard of green urban policymaking on an 

ƛƴǘŜǊƴŀǘƛƻƴŀƭ ƭŜǾŜƭΣ ŀǎ ǎƘƻǿƴ ōȅ ƛǘ ǿƛƴƴƛƴƎ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ ŦƛǊǎǘ DǊŜŜƴ /ŀǇƛǘŀƭ ƻŦ 9ǳǊƻǇŜ 

award in 2010 and by the constant stream of global visitors the city attracts to its ǎƛǘŜǎ ƻŦ Ψǎustainable 

ǳǊōŀƴƛǎƳΩ (Rutherford, 2013). 

In the early 1990Ωs, Stockholm's City Planning Administration predicted that population growth would 

continue to be a trend for the city. The 1999 City Plan identified several areas across the city for 

development, the majority of which were ex-industrial sites. The City Planning Administration planned 

for these areas to be extensions of the city rather than new suburbs in order to meet the growing 

demand for urban living.  

A lot of the impetus behind Hammarby rose from the lessons that the City Planning Administration 

learned from the Million Program. Large-scale housing development from 1965 to 1974 resulted in an 

extra one million homes in Sweden. However, this transition revealed to the City Planning 

Administration what a flawed development strategy looks like. First, the sprawled living conditions of 

the new apartments was unattractive to urban dwellers, and there was insufficient demand for 

apartments which made it difficult for property companies to get the apartments rented (The 

Swedish National Board of Housing, The Million Program). Second, the low-quality of the initial 

development means that the buildings from the Million Program are facing costly renovations. There 

is also the problem of who should be responsible for paying for the renovations, the residents or the 

landlords. Now, the City Planning Administration is conscious that this sprawled and unsustainable 

development strategy is rife with problems. Hence, Hammarby and most of the new developments 

near Stockholm are held to high design standards and paired with a sustainable development strategy 

(SABO, 2009). 



 

 

The ongoing redevelopment project for Hammarby SjöstadτƳŜŀƴƛƴƎ Ψ/ƛǘȅ ƻƴ IŀƳƳŀǊōȅ [ŀƪŜΩ in 

Swedishτis set on a former industrial and harbor brownfield area. Compared to nearby areas, 

Hammarby shows higher density, fewer cars, and higher incomes.  

Figure 3. Hammarby Sjöstad Compared to Nearby and Surrounding Areas. Source: Foletta, 2011. 

Modified by Authors  

 

 

The location is set on the south side of Hammarby Lake and to the south of the city, adjacent to the 

inner city of Stockholm. See Appendix 6 for a detailed environmental map of Hammarby Sjöstad. 

 

Figure 4. Hammarby Sjöstad is found adjacent to the inner city of Stockholm, south east of the district  

Södermalm (Source: Google Maps, 2015). 

 

 



 

 

Figure 5. The yellow line marks the area of Hammarby Sjöstad. Picture is taken from south east 

(Source: The City of Stockholm). 

IŀƳƳŀǊōȅ {ƧǀǎǘŀŘ ŀŘŘǎ ŀ ƴŜǿ ƭŀȅŜǊ ǘƻ {ǘƻŎƪƘƻƭƳΩǎ ŘŜǾŜƭƻǇƳŜƴǘΥ ŀ ƳƻŘŜǊƴΣ ǎŜƳƛ-open zone 

comprising a mix of traditional inner-city perimeter blocks and open, contemporary urban zones. It is 

one of three eco-districts in Stockholm, the other two are Östberga and Skärholmen. Today, more 

than half of the development has been completed and it is anticipated that the district will be fully 

developed by 2025 (City of Stockholm, 2015).   

Table 3. Basic Facts about Hammarby (City of Stockholm, 2015) 

Total Area 200 ha, including 50 ha of water 

Population (inhabitants) 20,400 people (27,500 projected for 2025) 

Projected total population (including 
commuters) 

35,000 people are expected to live and work in 

the area 

Projected number of apartments 12,000 

Projected retail and office space 250,000 m² of retail and office area projected  

 

Hammarby is composed of about 68% privately-owned apartments and 32% rented apartments. The 

apartments cost about ϵмΣнлл ς 1,800/month to rent and to about ϵрΣорл ς 7,150/m2 to purchase 

ǿƛǘƘ ŀƴ ŀŘŘƛǘƛƻƴŀƭ ƳƻƴǘƘƭȅ ŦŜŜ ƻŦ ϵсллΦ  ¢ƘŜ ŀǾŜǊŀƎŜ ƛƴŎƻƳŜ ƛǎ ŀōƻǳǘ пмΣомм ϵκȅŜŀǊ, which is higher 

than the city average of 34,445 ϵ/year.5  

  

                                                           

5 More detailed statistics can be found in Appendix 2.  



 

 

Figure 6. Residential Unit Size Distribution and Age Distribution in Hammarby (Source: City of 

Stockholm). 
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3. GOALS, MONITORING, AND THE HAMMARBY 

MODEL 

άLǘ ƛǎ ŀ ǇƭŀŎŜ ǿƘŜǊŜ ȅƻǳ ǿŀƭƪ ŀ ƭƻǘΣ ǿŜ ŘƻƴΩǘ ƘŀǾŜ ŀ ŎŀǊΦ ²Ŝ ŀǊŜ ŀ ǇŀǊǘ 

ƻŦ ǘƘŜ ŎŀǊ ǇƻƻƭΦέ ς Female Resident in Hammarby 

 

This section will look at the foundational elements that acted as the basis for IŀƳƳŀǊōȅΩǎ ŘŜǾŜƭƻǇƳŜƴǘΦ ¢Ƙƛǎ 

includes:  

1. Goals: The environmental goals embedded in the Environmental PrograƳ ǘƘŀǘ ƎǳƛŘŜŘ IŀƳƳŀǊōȅΩǎ 
development and the key strategies that accompanied these goals.  

2. Monitoring: The Environmental Load Profile, which is the monitoring tool used to assess the 
environmental performance of Hammarby.  

3. The Hammarby Model: The Hammarby Model is an innovative closed-loop system that sustainably 
guides the flows of waste, energy, water, and sewage in Hammarby. 

3.1 ENVIRONMENTAL GOALS  

In the mid-1990s, there was strong interest from leading politicians in Stockholm to host the 2004 

Olympic Games, and Hammarby Sjöstad was suggested as a site for the Olympic Village in the Swedish 

application. Inspired by the UN Brundtland Report, Agenda 21, and the International Olympic 

CommitteeΩǎ call for an environmental focus in the applications, leading local policymakers in 

Stockholm wanted to create a sustainable urban district in Hammarby Sjöstad. The outline of the 

Environmental Program for Hammarby was inspired by the Sydney 2000 Olympics and aimed at 

reducing the metabolic flows of the district to a minimum. It incorporated a guiding vision of 

Hammarby Sjöstad, which stated: 

The environmental performance of the city district should be twice as good as the 

state of the art technology available in the present day construction field. As work 

progresses, the stated operational goals must continue to evolve in this specific 

direction. In order to achieve these goals, lifestyles need to be re-examined, new 

technological solutions developed, and a more holistic view of planning implemented. 

The city district is to be planned and built in accordance with the principles of the 

natural cycles and Hammarby Sjöstad is to serve as a spearhead for the movement 

towards ecological and environmentally friendly construction work and housing, and 

be at the forefront of international striving for sustainable development in densely 

populated urban areas. 

The Environmental Program was adopted by the City Council in 1996. These overarching aims acted 

as the starting point in the formulation of the operational goals for Hammarby Sjöstad.  

The overall goal that came from the Environmental Program is that emissions from Hammarby were 

to be 50% lower than the corresponding level for comparable housing areas from the early 1990s. To 

obtain these goals, integrated planning, innovative solutions, and new technologies have been 

necessary. In an interview, Martin Skillbäck, Head of Stockholm Planning Authority, stated, ά¢ƘŜ 



 

environmental goals have changed over time. They have been tightened up and reformulated due to 

new information about environmental friendly buildings solutions and new insights into how to 

achieve eco-ŦǊƛŜƴŘƭȅ ƴŜƛƎƘōƻǊƘƻƻŘǎΦέ  

The environmental goals for Hammarby are multi-faceted and many of the original goals overlap with 

the 12 Green Guidelines. They cover all the key categories of urban form, transportation, and energy 

and resources. The table below summarizes the original operational goals that the City Planning 

Administration devised for Hammarby.  

Table 4. Examples of original operational goals divided into nine categories (Source: City of 

Stockholm, 1996) 

Category Operational Goal 

Energy The total requirement of supplied energy is not to exceed 60 kWh/m2 of 
which electricity is not to exceed 20 kWh/m2 and the total being the sum 
of all residential energy consumption that includes energy from solar 
cells/collectors. 

Transportation  80% of all commuters are using public transport, cycling or walking. 

Material flows (waste 
and recycling) 

The total amount of recyclable and waste material, both of which are the 
responsibility of municipal authorities and various commercial interests, 
is reduced by 20% in weight. 

Water and drainage Water consumption (excluding re-circulated water) per person is 
reduced by 50% compared with the average supply to new housing in the 
inner city area. 

Building materials Recoverable materials are to be used as far as is technologically and 
economically possible. 

Land use 100% of all developed land is to be re-developed and adapted for the 
district. 

Contaminated Soil Areas of contaminated soil are to be sanitized prior to development, to 
such an extent that they no longer represent a risk to either public health 
or the environment.  

Lake Restoration All storm water from roads and parking areas is to be purified.  

Emissions/Disturbances All housing is to have a noise-free side, where the equivalent noise level 
outside the window does not exceed 40 dB. 

 

The City of Stockholm decided upon Stockholmôs development strategies based on the 

environmental goals in the table above. The strategies are based up on the environmental 

goals that were adopted in 1996. They are as follows: 

¶ Reusing developed land (brownfields): This strategy helps to accomplish the land-use, 
contaminated soil, and lake restoration goals.  

¶ Locating new development in areas with good access to public transportation: This strategy, the 
essence of TOD, aids in achieving the transportation goals.  

¶ Respecting and enhancing the character of the city: This includes the cityscape, the built 
environment, and the green infrastructure.   

¶ Redeveloping semi-central areas and transforming industrial areas: Industrial areas should be 
transformed into mixed-use areas characterized by variation, including developing public spaces. 
This strategy can also contribute to soil remediation and encourage more use of non-motorized 
transit and public transit.  

¶ Develop by aiming to meet local demand: By developing in a way that is market-driven, the City 
of Stockholm can ensure the economic viability of the project.  

 



 

Figure 7. Integrated Development Strategy for Hammarby. Source: City of Stockholm. 

 

3.2 ENVIRONMENTAL MONITORING: THE ENVIRONMENTAL LOAD 

PROFILE  

To ensure that the above environmental goals were accomplished for the district, the project team 

developed an environmental assessment tool called the Environmental Load Profile (ELP). The ELP is a 

life-cycle assessment tool that defines relevant activities from an environmental perspective and 

quantifies the environmental loads from these activities, such as emissions, soil pollutants, waste, and 

the use of water and nonrenewable energy resources.  

The ELP was primarily developed to achieve the environmental goal of ΨǘǿƛŎŜ ŀǎ ƎƻƻŘΩΦ The 

computerized tool takes into account:  

¶ Individual activities (e.g. cooking, laundry); 

¶ Buildings (e.g. materials, domestic heating, commercial electricity); 

¶ Unbuilt real estate area (e.g. working machines);  

¶ Materials and transport (e.g. materials, personal transports, transports of goods).  
 

Combined, these activities constitute the environmental load for a city district (Gaffney et al., 2007). 

Once a developer uses the ELP to estimate the load profile for their project, they can submit this 

information to the city in order to receive their Local Investment Program (LIP) subsidy (Gaffney et al., 

2007). The LIP is further discussed in Section 5.  

Two concepts are fundamental for the development of the ELP tool:  

¶ Environmental Systems Analysis (ESA): ESA is a methodology aimed at analyzing, interpreting, and 
simulating complex environmental problems from different perspectives;  



 

¶ Life Cycle Assessment (LCA): The basic idea of LCA is to evaluate the total environmental impact 
of the whole life-cycle of a product, process, or activity. The assessment includes evaluation of 
environmental impacts from generation of raw materials, production, transports, use, reuse, 
maintenance, recycling and final disposal (that is, from cradle to grave) (Gaffney et al., 2007). 

 

The uniqueness of the ELP is the ambition of understanding a whole city district and not just the 

buildings or properties within it. Nevertheless, buildings, properties, and areas have functionalities 

that are strongly linked to one another and a comprehensive approach in necessary. The ELP and 

other similar assessment tools for the built environment can be a tool for urban planners and 

developers in providing feedback on the environmental performance of the built environment 

(Gaffney et al., 2007). 

Figure 8. Monitoring Major Reductions in Environmental Loads across Various Neighborhoods 

in  Hammarby Sjöstad, Stockholm. (Source: Grontmij AB.) 

 

Figure 9. Sub-distr icts shown in above diagram: Sickla Udde, Sickla Kaj, Lugnet and Proppen. 

Source: City of Stockholm. 

 

 

The results from Figure 8 shows a decreased environmental load for the district of Sickla Udde (the 

first district to be completed) compared to the reference level from 1990. The results show that the 

environmental performance of Sickla Udde has reached the goal of άtwice as goodέ ŦƻǊ most of the 



 

environmental load categories, while the rest of the categories have seen an improvement of about 

30 percent (Forsberg, 2003). 

Figure 10. Conceptual Models Boundaries (Source: Forsberg, 2003 in Gaffeney et al., 2007) 

 

¢ƘŜ 9[tΩǎ ƳƻƴƛǘƻǊƛƴƎ ƻŦ IŀƳƳŀǊōȅ {ƧǀǎǘŀŘ ŘŜƳƻƴǎǘǊŀǘŜǎ ǘƘŀǘ ƭƻŎŀƭ ƎƻǾŜǊnments can plan for and 

monitor the most suitable societal and financial environmental measures to guide the development of 

a district and also offer lessons that can be used on other projects (Forsberg, 2003). 

The conceptual model (Figure 10) illustrates the system boundaries in the ELP. The cubes in the figure 

demonstrate the core system (the district) and the various subparts (individuals, households, etc.) 

including the three life cycle stages: construction, operation and dismantling. The circles symbolize 

upstream and downstream processes supporting the district. The outer limit (dash-dotted line) 

illustrates how far the flows are followed upstream and downstream (Forsberg, 2003). 

Figure 11. ELP Structure and Data Inputs (Source: Forsberg, 2003 in Gaffney et al., 2007).  

 








































































































































































































