CASE 2

Stockholm, Sweden

Integrated Planning and
Management through Systematic
Stakeholder Collaboration Can Lead
to Greater Life-Cycle Benefits

The City of Stockholm, the capital of Sweden,
has pursued integrated city planning and man-
agement to become a sustainable city (figure
3.20). The city has a comprehensive urban vi-
sion, environmental programs, and concrete ac-
tion plans to reduce greenhouse gas emissions
and tackle climate change. It implements inte-
grated urban planning approaches that consider
ecological benefits and efficient resource use.

The ongoing redevelopment in the city’s
southern district, Hammarby Sj6stad, is a good
model for understanding integrated approaches
to sustainable urban planning and redevelop-
ment. The area aims to be twice as sustainable
as Swedish best practice in 1995. The area im-
plements integrated resource management
(waste, energy, water, and sewage) through
systematic stakeholder collaboration and has
transformed the linear urban metabolism into
a cyclical one known as the Hammarby Model.
According to Grontmij AB, a private consultan-
cy firm in Stockholm, primary assessments of
the initially developed districts of Hammarby
Sjostad show that the area has achieved, for
example, 28 to 42 percent reductions in nonre-
newable energy use and 29 to 37 percent reduc-
tions in global warming potential.

Figure 3.20 Stockholm Cityscape

Source: Photo by Lennart Johansson, Stockholm City Planning Administration.

Stockholm provides great leadership in plan-
ning and implementing sustainable urban de-
velopment strategies. The city’s one-system
approach to resource use has been successful.
In addition, Hammarby Sjostad has applied the
environmental load profile (ELP) tool to assess
and monitor environmental performance in the
development project.
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Profile of Stockholm

Stockholm

» The capital of Sweden, located in the northern
part of Europe

» Total area: 209 km?
(land: 188 km? water: 21 km?)

»  Population (2008): 795,000

e Expected increase in population by 2030: 150,000.

Source: USK (2008).
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Map 3.2 Location of Stockholm

Source: Map Design Unit, General Services Department, World Bank.

Stockholm’s Approaches to
Sustainable Development

Stockholm pursues comprehensive sustain-
able development policies. In 2007, the city
adopted a strategic project, Vision 2030, that
charts the way forward to strengthen sustain-
able urban development (City of Stockholm
2007). This project indicates that, by 2030,
the population of Stockholm will have grown
to more than 1.0 million people, while the
greater Stockholm region will have grown to
nearly 3.5 million. The city is expected to face
new demands from globalization, trade shifts,
migration, an increase in the number of the
elderly, and environmental challenges. Based
on the Vision 2030 project and other strate-
gies, Stockholm has adopted an approach to
urban development that recognizes the stra-
tegic level and local levels (City of Stockholm
2007).

Aligned with Vision 2030, the Stockholm
Environment Programme established six envi-
ronmental goals or principles for 2008-11:
(D) environmentally efficient transport, (2) safe
goods and buildings free of dangerous sub-
stances, (3) sustainable energy use, (4) sustain-

able land and water use, (5) waste treatment
with minimal environmental impacts, and (6) a
healthy indoor environment (City of Stockholm
2008).

In addition, Stockholm has implemented ac-
tion programs on greenhouse gas emissions and
climate change. The plans invite wide coopera-
tion from public and private organizations and
individuals who live and work in the city. Vari-
ous measures have already been taken, includ-
ing the adoption of biofuels, the expansion of
districtwide heating and cooling management,
and the promotion of vehicle driving behavior
that is environment friendlier (City of Stock-
holm 2003). As a result, emissions of green-
house gases fell from 5.3 tons to 4.0 tons of
equivalent carbon dioxide (CO,e) per person
between 1990 and 2005 (City of Stockholm
2009). The city recognizes the importance of
energy efficiency to reduce emissions and tack-
le climate change, but also prioritizes cost-
effectiveness through resource conservation.
Devising ways to engage stakeholders in actions
that are environmentally and economically sus-
tainable remains a challenge. Stockholm’s long-
term target is to be free of the use of fossil fuels
by 2050 (City of Stockholm 2009).
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Approaches to Sustainable
Urban Development

Sustainable urban development is clearly a key
aim. Stockholm can more easily implement
integrated and sustainable land use and trans-
portation plans because the city has tradition-
ally exerted substantial authority over land use
planning and ownership. In 1904, Stockholm
started purchasing land for future develop-
ment. As a result, around 70 percent of all
urban land belongs to the city (Cervero 1998).
This large share of city-owned land has prevent-
ed speculative land investments by developers
and investors and empowered the city in plan-
ning and implementing development. The city
thus has a solid platform for development. De-
velopers construct buildings and housing on
public land corresponding to city plans.
Because rights-of-way are easily secured, trans-
portation development has been straight-
forward, and other development has been
promoted around transportation stations. De-
velopment benefits are now being returned to
the public through planning in new town areas.
In addition, parks and green areas cover 40 per-
cent of Stockholm’s land, and citizens enjoy an
ecologically rich environment (USK 2008).

To promote sustainable development, Stock-
holm’s planning strategy targets densification
through the development of brownfield (already
used) land inside the city before any unused
greenfield land on the outskirts is developed
(box 3.1, map 3.3). This is the overall objective of
the comprehensive land use plan adopted by
the city council in 1999.

Old and partly abandoned industrial and
harbor areas (brownfields) adjacent to the in-
ner city are being reused and redeveloped as
part of the city development strategy. Several of
these strategic development areas are directly
linked to a new rapid tram system and also have
direct access to other public transportation sys-
tems, such as the metro line. The areas have
unique qualities because they are often located

BOX 3.1

The Development Strategies of

Stockholm

e Reusing developed land (brownfields)

» Locating new development in areas with good
access to public transportation

» Respecting and enhancing the character of the
city, for example, the cityscape, the built envi-
ronment, and the green structure

» Redeveloping semicentral areas and transform-
ing industrial areas into urban areas of mixed
uses characterized by variation

 Establishing focal points in the suburbs

*  Meeting local demand

» Developing public spaces

Source: City of Stockholm.

close to water and natural areas. Some areas
have been under construction for several years
and will provide housing as part of the city’s
housing programs. Other areas are at the plan-
ning stage. The areas are being targeted for
mixed use development, with attractive housing
and business facilities; these dense structures
create a more urban atmosphere in formerly
suburban areas.

Hammarby Sjostad, one of the original and
ongoing redevelopment areas, is a full-scale
demonstration site. It represents an example of
an integrated urban development approach
illustrating system solutions, innovative tech-
nology, environmental awareness, and active
cross-sector collaboration.

Hammarby Sjéstad

The ongoing redevelopment project for Ham-
marby Sjostad—the name of the district means
“city on Hammarby Lake” in Swedish—is set
on a former industrial and harbor brownfield
area on the south side of Hammarby Lake and
to the south of the city center. The aim of the
project is to expand the inner city into an at-
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Profile of Hammarby Sjéstad

Hammarby Sjostad

e Adcity district in southern Stockholm e One of three ecocycle districts in Stockholm: Hammarby
» Total area: 200 hectares, including 50 hectares of water Sjostad, Ostberga, and Skarholmen

» Planned population: 25,000 »  About 35,000 people are expected to live and work in the area.
« 11,000 apartments projected « Today, more than half of the development has been complet-
e 200,000 km? of retail and office area projected ed, and it is anticipated that the district will be fully devel-

oped by 2017.

Residential Area in Hammarby Sjoéstad Hammarby Sjéstad Cityscape

Source: Photo by Lennart Johansson, Stockholm City Planning Administration. Source: Photo by Lennart Johansson, Stockholm City Planning Administration.

tractive water setting, while converting a run-
down industrial area into a modern, sustain-
able, mixed used neighborhood. Soil will be
decontaminated by removing tons of oil,
grease, and heavy metals (Fryxell 2008). The
ecosystem will be revitalized, and existing eco-
assets, including trees and parks, will be pre-
served. The redevelopment will unlock land
and property values by revitalizing brownfield
land. Moreover, a once-shattered area will be
reinvigorated, and about 11,000 new residen-
tial units and 200,000 square kilometers of

new office and service area will be created.
The urban vision and concept for this new
district was born in the early 1990s. The area’s

natural continuation of Stockholm’s inner city
Source: Stockholm City Planning Administration. toward the waterfront has influenced planned
infrastructure and building designs. Hammarby
Sjostad adds a new layer to Stockholm’s devel-
opment: a modern, semiopen zone comprising
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a mix of traditional inner-city perimeter blocks
and open and contemporary urban zones. In-
ner-city street dimensions, block lengths, build-
ing heights, and densities are well harmonized
and offer openness, sunlight, parks, and water
views (map 3.4).

The area is also well connected to public
tramlines. According to a 2005 survey, two-
thirds of all resident trips were made via public
transportation, bicycles, and walking, and one-
third by car (CABE 2009). Significant public
transportation ridership and bicycling and
walking have helped to reduce car emissions
and the associated greenhouse gases. Mixed
land uses are promoted, and land policy re-
quires that ground floors along main streets be
used for commercial applications. This encour-
ages people to walk or cycle to visit streets with
lively shop fronts. To attract shops and services
to the new development area, the city has pro-
vided financial subsidies. Moreover, the area’s
economic activities were established in the
development’s early phases. Urban and build-
ing designs make the most of the waterfront.
Myriad designs were created by different archi-
tects to provide diverse, lively, and high-quality
urban environment.

Stockholm desired that Hammarby Sjostad
be twice as more sustainable than Swedish
best practice in 1995 on a range of indicators
(the environmental program was adopted in
1995), most notably energy efficiency per square
meter. In Sweden, the average annual rate of
energy use in some regular new developments
is 200 kilowatt-hours per square meter. Cut-
ting-edge Swedish developments and practices
produce an efficiency of 120 kilowatt-hours per
square meter. The Hammarby Sjostad project
aims for 100 kilowatt-hours per square meter.
The project also sets other targets: water con-
servation, waste reduction and reuse, emissions
reduction, the reduced use of hazardous con-
struction materials, the application of renew-
able energy sources, and the implementation of
integrated transportation solutions. Stockholm

Tk

Map 3.4 Master Plan of Hammarby Sjéstad, Stockholm

Source: Stockholm City Planning Administration.
Note: For details of the Master Plan, see http;//www.hammarbysjostad.se.

is already a sustainable city, but the city council
expects this project to demonstrate additional
innovations in sustainable urban development.

The Hammarby Model

The environmental goals for Hammarby
Sjostad, which was originally intended to be the
Olympic Village in Stockholm’s bid for the 2004
Summer Olympics, are audacious. The area’s
integrated environmental solutions may be un-
derstood as an ecocycle known as the Hammar-
by Model (figure 3.21). The ecocycle addresses
energy, waste, water, and sewerage for housing,
offices, and other commercial structures. Core
environmental and infrastructure plans for this
area have been developed jointly by three city
agencies: the Stockholm Water Company, the
energy company Fortum, and the Stockholm
Waste Management Administration. Project
management was spearheaded by a project
team comprising representatives from city de-
partments overseeing planning, roads and real
estate, water and sewerage, and waste and en-
ergy. The project team is housed in the Depart-
ment of Roads and Real Estate (now called the
Development Administration).

The model is an attempt to turn a linear ur-
ban metabolism, which consumes inflowing
resources and discards outflowing wastes, into
a cyclical system that optimizes the use of re-
sources and minimizes waste. The model

v -..urf * 8 ;rr?'
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streamlines infrastructure and urban service
systems and provides a blueprint for achieving
sustainability objectives. For instance, it shows
the interaction between sewage processing and
energy provision, the way refuse should be
handled, and the added value to society of mod-
ern sewage and waste processing systems.
Highlights are as follows:

e Building materials: Environmental consider-
ations apply to all materials, whether used
visibly in facades, underground, or internal-
ly. This includes structural shells and in-
stalled equipment. Only sustainable and
tested eco-friendly products are used. Poten-
tially hazardous materials, such as copper
and zinc, are avoided to prevent leakages of
unwanted substances into the environment.

e Water and sewerage: Storm water is uncon-
nected to sewerage systems to improve the
quality of wastewater and sludge. Rainwater
from streets or nondomestic storm water is
collected, purified through a sand filter, and
released into the lake. This reduces pressure
on the wastewater treatment plant. Rainwa-
ter from surrounding houses and gardens
flows through open drains to the channel.
This water runs through a series of basins,
known as an equalizer, and then to the lake.
Hammarby Sjostad has its own wastewater
treatment plant built to test new technology.
Four new and different processes for purify-
ing water are currently being tested.

* Biogas: Biogas is produced in the wastewa-
ter plant from the digestion of organic waste
and sludge. The wastewater from a single
household produces sufficient biogas for
the household’s gas cooker. Most biogas is
used as fuel in eco-friendly cars and buses.

e Green spaces: Roofs covered in stonecrop or
sedum plants are attractive. In addition, the
plants absorb rainwater that would other-
wise drain into the sewerage system, adding
pressure on the wastewater treatment plant.

Moreover, the region’s carefully preserved
oak forests, green areas, and other planted
trees help collect rainwater instead of drain-
ing it into the sewerage system. This vege-
tation also ensures cleaner air and balances
the dense urban landscape.

e Waste: Combustible waste, food waste, news-
papers, paper, and other discards are separ-
ated and deposited in different refuse chutes
in or adjacent to buildings. The refuse chutes
are linked to underground vacuum-powered
pipes that lead to a central collection station.
An advanced control system sends the waste
to large containers, one for each waste catego-
ry. Refuse collection vehicles thus collect the
containers without driving into the area, and
refuse collection workers avoid heavy lifting.

e District heating and cooling: Treated waste-
water and domestic waste become sources
for heating, cooling, and power. A combined
heat and power plant uses domestic waste as
fuel to produce district heating and electrici-
ty. Wastewater from the treatment plant fuels
the production of district heating in the Ham-
marby heat plant. Cooled by heat pumps, the
treated and cooled wastewater may also be
used in the district cooling network.

* Electricity (solar energy): Solar energy is
transformed into electrical energy in solar
cells. The energy from a single solar cell mod-
ule covering one square meter provides
around 100 kilowatt-hours per year, which is
equivalent to the energy used by three square
meters of housing space. There are solar pan-
els on many roofs used to heat water. Solar
panels on residential buildings often provide
sufficient energy to meet half of the annual
hot water requirements of the buildings.

Hammarby Sjostad has its own Environmental
Information Center, GlashusEtt. This center
facilitates communications on environmental
considerations to area inhabitants and show-
cases Hammarby to international visitors.
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Figure 3.21 The Hammarby Model

Source: Fortum, Stockholm Water Company, City of Stockholm.

The environmental load profile
An environmental assessment tool, the ELP, has
been developed through a cooperative effort
by the City of Stockholm, the Royal Institute of
Technology, and the consultancy firm Grontmij
AB. The ELP assesses environmental perfor-
mance and follows up on the targets set in the
project’s environmental program. It is a life-cycle
assessment tool that defines relevant activities
from an environmental perspective and quanti-
fies the environmental loads originating from
these activities, such as emissions, soil pollut-
ants, waste, and the use of water and nonrenew-
able energy resources. It accounts for all project
development and implementation activities,
including material acquisition, the transport of
inputs and people, construction methods, elec-
tricity, heating, and materials recycling.

The main strengths of the ELP are that the
tool is flexible and dynamic, which makes it

suitable for application under any conditions in
planning, simulation, and evaluation. By factor-
ing in well-constructed variables, one may use
the ELP to calculate the environmental loads of
various planning decisions during a project’s
construction, operation, demolition, or redevel-
opment. The tool thus facilitates a life-cycle ap-
proach. Testing scenarios are facilitated. For
instance, different construction methods may
be compared prior to taking decisions. Hence,
decision makers understand environmental is-
sues early in project planning. The ELP may
also be used to evaluate the environmental per-
formance of existing city districts or buildings
based on the consumption of resources such as
water and energy. The ELP enables analyses of
environmental performance at multiple levels.
The tool takes into account the activities and
impacts of individuals (for example, cooking
and laundry), buildings (building materials, dis-
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trict heating, electricity, and so on), unbuilt areas  Project management
(such as materials and working machines), and  The two municipal administrations responsible
common areas (including materials and the for planning and managing the project are the
transport of people and goods). By aggregating  City Planning Administration and the Develop-
these factors, the environmental load of awhole  ment Administration. These entities are under
city district may be analyzed. If each factor is  respective committees and the city council.
analyzed separately, different urban activities In the mid-1990s, Stockholm and its external
provide useful information for urban planning.  stakeholders agreed to cooperate on planning
Evaluation findings of the initially developed  objectives in the area. These stakeholders in-
areas of Hammarby Sjostad as compared witha  clude the neighboring municipality of Nacka,
reference scenario are illustrated in figure 3.22.  the Stockholm Local Transport Authority, and
The results are positive: a 28 to 42 percent the National Road Administration. After negoti-
reduction in nonrenewable energy use, a 41 ating, the stakeholders agreed on a set of com-
to 46 percent reduction in water use, a 29 to  mon planning features and infrastructure proj-
37 percent reduction in global warming poten-  ects (1994-95). During this period, there was a
tial, a 33 to 38 percent reduction in photochem-  political steering group and an official manage-
ical ozone creation production, a 23 to 29 per- ment group composed of representatives of key
cent reduction in acidification potential, a 49 to  stakeholders. An organization was established
53 percent reduction in eutrophication poten-  to manage the project. All departments respon-
tial, and a 27 to 40 percent reduction in radioac-  sible for the planning, development, implemen-
tive waste. By monitoring the environmental tation, and maintenance of the area were in-
loads from Hammarby Sjostad, one may plan  volved from the beginning.' The city’s Waste
suitable societal and financial environmental Collection Administration and the city’s associ-
measures to continue the development of the ated companies—the energy company and the
district, while offering guidance for similar water company—participated in preparing the
projects. project’s environmental program; moreover,
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Figure 3.22 Monitoring Major Reductions in Environmental Loads, Hammarby Sjostad, Stockholm

Source: Grontmij AB.
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these companies had a vested interest because a
power station and a wastewater treatment plant
were located in the area.

A steering group composed of the executive
officers of the departments involved and a
cross-sector official management group have
been active in the development of the project.?
As a landowner, the city may initiate agree-
ments and undertake contracts with develop-
ers. The city may specify various requirements
depending on the issues that are important in
each phase. Developers have contractual obli-
gations to participate in the planning process
(on the detailed development plan), the process
of defining and implementing quality and de-
sign standards, and the implementation of rele-
vant aspects of the environmental program.

The national level

The Hammarby Sjostad project was partially
supported by a national subsidy program that
aimed to encourage municipalities to become
part of an ecologically sustainable society, while
providing project-related jobs in municipalities
(Bylund 2003). The program lasted from 1998
to 2002 and allocated SKr 6.2 billion (€671 mil-
lion) to 211 local investment programs involving
1,814 projects in 161 municipalities (figure 3.23).
This national investment leveraged SKr 27.3 bil-
lion (almost €3 billion) from municipalities,
businesses, and other organizations. Of this
amount, SKr 21 billion (about €2.3 billion) were
investments directly related to sustainability
and the environment. It has been estimated that
20,000 full-time short-term or permanent jobs

about 500,000 tonnes per year. Emissions to wa-
ter will be reduced by 2,460 tons of nitrogen and
180 tons of phosphorous per year, which corre-
spond to two percent and four percent, respec-
tively, of the current total emissions to the sea.”

The next phase
Lessons and experiences from Hammarby
Sjostad will be considered in planning and im-
plementing Stockholm’s new eco-profiled city
districts. These new areas will use the latest
environmental technology with a view to serving
as a model of the sustainable city concept.
Energy, transportation, lifestyle, and behavioral
issues will be particularly important variables
determining whether the project objectives will
be met.

For instance, the Stockholm Royal Seaport is
a new urban development with a unique envi-
ronmental profile (figure 3.24). Developing a
new ecologically sustainable district places
extra demands on technology in the construc-
tion of houses, the use of efficient materials, and
methods for handling energy. This urban devel-
opment contains plans for 10,000 new resi-
dences and 30,000 new workspaces. Phase 1
started in 2009, and about 5,000 units will be
developed over the next decade. The first resi-
dents will arrive in 2011.

The vision for the area may be summarized
in three comprehensive objectives:

Breakdown of funding

Wil ot 1%
Buding peojec, 4%

were created (Swedish EPA and IEH 2004).
A report of the United Nations (2004: 4)
states that, according to local authority esti-

e permesciakion projects, &%
Evesngy efficiency ard ersngy Weing 9%
Plarvwnable Sriigy protects, 2%
Muir-dimensional progeos, 1%
Irchasirial projects, 1%
Mk & Condervation packcti, &%
Aderanizeranon and public sducation propo, 5%
to annual reductions in energy use by 2.1 TWh W Trafhic progects, 0%

B Water and severage projects 109

mates, “the grants awarded to local investment

programmes for the period 1998-2002 will lead

[terawatt hour] while carbon dioxide emissions
will be reduced by 1.57 million tonnes per year Figure 3.23 Local Investment Subsidy Program Funding across Types of
(equalling 2.8 percent of Sweden’s emissions) Projects in Sweden

and landfill refuse deposits will be reduced by  Source: Swedish EPA and IEH (2004).

THE FIELD REFERENCE GUIDE | 191



._ - \ 5 ok
Figure 3.24 Stockholm Royal Seaport: Vision of a New City District

Source: Lennart Johansson, Stockholm City Planning Administration.

1. By 2030, the area is to be a fossil-fuel-free
city district.

2. By 2020, CO, emissions are to have been cut
to 1.5 tons per person per year (CO, equiva-
lent).

3. The area is to become adapted to the ex-
pected effects of climate change.

The project’s focus areas are energy consump-
tion and efficiency, sustainable transportation,
climate change adaptation, ecocycle modeling,
and the maintenance of high-quality lifestyles.
Other important goals include implementation
of a holistic and integrated process; constant
evaluation and follow-up; and assessment and
cooperation among private, public, and aca-
demic stakeholders.

Lessons Learned in the
Stockholm Case

Great leadership in planning and implement-
ing sustainable urban development strategies
demonstrates Stockholm’s strong commitment

to sustainable development. Success in a project
such as the one in Hammarby Sjostad depends
on good coordination among key stakeholders.
For the project, Stockholm’s various depart-
ments have been integrated into a single fabric
led by a project manager and an environmen-
tal officer whose responsibilities have included
guiding and influencing all stakeholders, public
as well as private, to realize the environmental
objectives of the project (Johansson and Svane
2002). Integrated planning and management
through systematic stakeholder collaboration
can lead to significantly greater life-cycle
benefits.

After a few modifications, the ELP may serve
as a decision-making tool in cities in developing
countries in a fashion similar to the use of this
ELP in the Swedish context. The ELP provides
a systematic and standardized methodology to
quantify the costs and benefits of the steps in
development. For the application of an ELP in
developing countries, one might propose the
following:

1. Expanding the ELP to include assessments
of other input variables, such as the impacts
that efficient spatial planning, integrated
land use, and the improved management of
solid waste may have on output indicators.

2. Improving and fine-tuning the existing pro-
gram by filling in gaps and streamlining the
inclusion of the inputs. Moreover, the com-
plete model needs to be adapted to large-
scale use and adjusted to fit developing
country contexts.

3. The outputs in the current ELP area are
associated with environmental indicators,
such as carbon emissions. Converting these
indicators from environmental indicators
to economic and fiscal indicators is neces-
sary to help policy makers reach better
decisions.
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Notes

1. The departments included the City Planning
Administration; the Real Estate, Streets, and
Traffic Administration (now split into the
Development Administration and the Traffic
Administration); the City District Administration;
and the Environment and Health Protection
Administration.

2. The departments and companies involved
included the City Planning Administration, the
Development Administration, the Traffic
Administration, the City District Administration,
the Environment and Health Protection Adminis-
tration, the Water Company, and the Housing
Service Company.
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