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Energy supply in Sweden 1970-2010, in TWh
e gradual shift away from fossil fuels
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Source: Swedish Energy Agency and Statistics Sweaden.
Note: 1. Including wind power up to and including 1996,
2. In accordance with the method used by UMECE to calculate the nuclear fuel energy input.
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Security of energy supply (demanding increasing trade of fuels and driving measures to secure local supply)

Threat of environmental damage (climate change being the major)

Uneven access to modern energy (1.6 billion lack electricity)

Investments in energy supply infrastructure expecting to amount to 16 trillion dollars 2001-2030, almost half of which need to be made in developing countries)



Why do we need to see globally?

world energy consumption growing by 2% a year

 1.6 billion people without access to electricity

 2 billion people in South and Southeast Asia and 500 million people in Sub-Saharan Africa depend on biomass

 industrialized countries use 10 times more energy / capita 

 large environmental and health impacts of energy

 need to secure the global energy supply and shift systems




Carbon dioxide emissions In Sweden
1980, 1990-2009, In 1000 tonnes
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Source 1980; Stalistics Sweden, Sowce 18980-2008; Sweden's National Inventory to UNFCCOC year 2070,
Mote: Revised figures for all years compared with previous aditions.

1. Including industrial back-pressure production.

2. Including coking plants, refineries and hazardous waste incinaration.

3, Including the use of solvents and products,

4, Ineluding agricullure, larestry and lisheries,



Changing landscape In the energy sector

from centralized to decentralized generation/fuel production
from segmentation of markets to synergy in generation and uses
from transmission and distribution grids to smart grids

from utilities to multiple actors in competitive markets
technological convergence promoted through research

new business models and institutional structures taking shape

Technological options and uncertainties, and multiple
actors in the market require more careful planning
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Segmentation of energy markets  such as electricity and transport fuel markets for specific uses is changing. We are moving towards synergies in the generation side (i.e. Waste heat to district heating; agricultural residues to biogas) and on the user side (i.e. Electricity for vehicles)



Centralized and large scale generation dependent on high transmission systems is setting the rules, ignoring the opportunities of decentralized generation and the need for smart grids that operate more like the internet than as a one-side delivery of energy (electricity or fuel)



Utilities have become concessionaires in some places such as Brazil. But concessionaires may undermine the role of decentralized generation if regulation does not contemplate the opportunities for multiple generation.



Technological uncertainties require more planning not less. There is need to think the big picture. How will the infrastructure be upgraded to meet the needs in the coming thirty years. This question is being seriously addressed in Europe.




District heating

- Water is heated and distributed in a pipe-system

* May use different energy sources and waste energy

e Similar system can be used for cooling



Energy supplied to district heating
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district heating systems – heat markets

 investment subsidies and tax incentives

 integration with forest industry

 local engagement in energy issues

 long-term policies for fossil fuel substitution

 research and development




] District cooling supplied in Sweden
'L‘:"%‘éc'“i‘o‘a‘f 1993—2011, in GWh
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Sweden
Continuous environmental gains since the

ROYAL INSTITUTE

erremeresr Stockholm Environmental Summit 1972

_—
Strong political leadership

Economic instruments — carbon dioxide
taxes, energy tax relief on renewables

1] 1 1 .
Triple helix collaboration
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Integrated planing



SymbioCity
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Gathers and applies Swedish knowledge in sustainable
urban development across the globe

SymbioCity

R&D projects — Institutional exp " Gérdsten, Go’rhenburg



SymbioCity

Holistic approach in search for sustainable urban
development

Explore synergies between urban functions to satisfy
multiple needs while saving resources

Provide a healthy and livable city environment for
growing urban populations while reducing ecological
footprint



Sustainable municipality program

= Developed by Swedish Energy System since 2003
= Spreads knowledge

= Provides project resources to establish networks of multiple
stakeholders

=  Implement and monitor change

= Research programs on energy and climate at local level

At present 38 municipalities work now with focus on

(1) smart energy planning and (i) energy as a vector for growth
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Hammarby Sjdstad

Integrated urban

— en unik miljdsatsning i Stockholm

planning with
environmental goals

Interaction among
publica and private

'l stakeholders to solve
urban functions

Reference in urban
planning and
sustainability




The Hammarby Model
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Hammarby Sjostad
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The Stockholm Royal Seaport

From industrial area to vibrant sustainable city
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Smart grid approaches
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b, o
fﬂ% More efficient energy flows and reduced

environmental impacts — improving the synergies

= Enhancing the role of district heating (e.g. cooling)
* Linking waste management with energy provision

= Substituting fuels in transport while also providing
multiple transport options

= Further developing electricity markets (e.g integrating
supply and demand)

= Municipal eco-energy programme
» Local energy offices to disseminate information

= Research programs (incl. new concepts, pilot solutions)



Energy planning for the urban environment
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POLICIES AND INSTITUTIONS

Generation Urban Services and Users
Transmission infrastructure applications
Distribution Individuals
Transport Mobility Households
HD from fossil to Telecom Cooking Instittutions <::D|]
_ renewable Water/sewage Lighting
Supply side sources Buildings Production .
management Heating demand side
Cooling managemen

Interplay with natural environment



How shall policy and research help manage
energy supply and demand in urban planning?

" develop new systems concepts across sectoral borders

= orchestrate creation of new networks

= reduce transaction costs for establishment of new systems

= transform institutional and regulatory basis

= devise new business models (i.e. from supply to service focus)
» focus resource efficiency and low-carbon alternatives



Sustainable urban smart grids - Partners

VOLVO City of Stockholm
e SRR a:MlG Stockholm Royal Seaport

Information Technology A Melhor Energia do Brasil.
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USP Sustainable Campus, Sao Paulo

The Sustainable Campus
New master plan at USP includes
technology centre, smart transport

on campus, and smart buildings

Examples of opportunities:

New building concepts; student-faculty interactive communication;

mobility on campus
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There is a possibility to catalyze a pilot-project at USP Campus in Sao Paulo, once a new Campus master planning is in process to be approved and a new energy concept could be applied. It is also planned the development of a technology centre in a field close to the campus and connected to it, which can mean additional demand to the smart grid system.

 

Urban transport systems are the main energy consumption systems considered in urban planning in Brazil, since energy demand in buildings or energy supply are basically considered in national level. In transport systems, trolebus and electric transport systems are gaining importance once again in urban areas. The transport management companies EMTU and Sptrans could be partners in specific parts of the project.

 

Desde o mês de maio, a cidade de São Paulo tem um sistema semelhante ao que será ampliado na USP. O Bike Sampa realiza empréstimos de bicicletas através de postos dotados de internet sem fio, alimentadas por energia solar. São atualmente 19 postos em funcionamento. Uma integração dos programas não é tida como certa e ainda não se sabe se será permitido devolver uma bike do Bike Sampa em um posto do Pedalusp ou Antes de ter o serviço interrompido, o Pedalusp contava com uma frota de 16 bicicletas, e, até o final de 2011, tinha somado 1700 inscritos no programa e mais de 3 mil quilômetros rodados com suas bikes.




The North Vector of Development

Belo Horizonte

The North Vector
Macro-structural regional

development plan involving
iInfrastructure and logistic

Improvements in northern
part of BHZ

Source: Management report of the macro-structural plan for the North Vector

Example of Smart grid opportunities:

*Alrport access axis

sInternational Airport Tancredo Neves — major logistic hub
*Greenfield projects for industrial and residential areas in the region

KTH Energy and Climate Studies www.ecs.kth.se www.kth.se/smartgrid-brazil



The Green Line

A linear park and
new mass transport corridor
around established urban plan

strategy of Curitiba

Source: www.hyperbus.se

Example of Smart Grid opportunities:
Hybrid busses, e.g. Hyper Bus - Hybrid and Plug-in Extended Range

Bus System, by Volvo; other connected services for the community in

urban hubs
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There is a possibility to catalyze a pilot-project at USP Campus in Sao Paulo, once a new Campus master planning is in process to be approved and a new energy concept could be applied. It is also planned the development of a technology centre in a field close to the campus and connected to it, which can mean additional demand to the smart grid system.

 

Urban transport systems are the main energy consumption systems considered in urban planning in Brazil, since energy demand in buildings or energy supply are basically considered in national level. In transport systems, trolebus and electric transport systems are gaining importance once again in urban areas. The transport management companies EMTU and Sptrans could be partners in specific parts of the project.

 

Desde o mês de maio, a cidade de São Paulo tem um sistema semelhante ao que será ampliado na USP. O Bike Sampa realiza empréstimos de bicicletas através de postos dotados de internet sem fio, alimentadas por energia solar. São atualmente 19 postos em funcionamento. Uma integração dos programas não é tida como certa e ainda não se sabe se será permitido devolver uma bike do Bike Sampa em um posto do Pedalusp ou Antes de ter o serviço interrompido, o Pedalusp contava com uma frota de 16 bicicletas, e, até o final de 2011, tinha somado 1700 inscritos no programa e mais de 3 mil quilômetros rodados com suas bikes.




Rethinking urban areas to achieve sustainability

‘more than technology is needed

esystems approach in planning

policies can help redirect development
municipalities need to play a catalytic role
‘multiple stakeholders have to be engaged

surban areas are part of the solution
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