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For Millennia we have lived In sustainable low energy
buildings powered by the sun

Adapted by local cultures
to local climates and landscapes
enabling us to live as we choose




But things are changing fast:

Buildings
Are
changing
Variation of the Earth's surface temperature over the

past 140 years. Anomalies are naticeably present in the
1961 — 1990 average. (Source: IPCC, 2001)

The climate Is changing

1990s warmest decade on record, globally

Extreme events are more common

Observed (in black) and predicted global temperature
change (in red) based on climate models at Hadley Centre.




Climate change: the reality on every continent




and in Antarctica
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ffects of climate change are now being felt in the UK




Principal cause of climate change

‘Concentration of carbon dioxide has been rising, mainly because of
humanity’'s gromng use of fossil fuels (coal, ol and gas), and trapping
more solar warmth'.

As per IPCC Third
Assessment Report (2001):

Atmospheric concentration of CO, has
Increased from 280 ppm in 1750 (pre-
Industrial) to 367 ppmin 2000 (31%).

Present CO, concentration has not
exceeded during the past 420,000 Increasing historic concentration (parts per million) of carbon
years and likely not during the past 20 dioxide in the global atmosphere. (Source: UNEP, 2001)

million years. ppm parts per million




Energy use in buildings and CO, emissions

Buildings account for almost 50% of total ;415 port ndustry
CO, emssions that are driving climate ~ 25% 25%
change.

In buildings, CO, emissions result from the
production, distribution, and use of fossil
fuels and electricity to provide energy for

various end-use services such as: building
*PUK co, emissions
by sector for 2000

However, the building sector can also realistically accommodate fairly rapid
change without pain.




Hrst steps down along road.. We all face Targets

UK Kyoto commitment:

Cut greenhouse gas emissions
by 12.5% 0n 1990 levels,
averaged over 2008-12.

UK domestic goal:

20%cut in CO, by 2010 on
1990 levels

Toug her tar gets ahead?: UK carbon emission reduction targets

In 2000, Royal Commission on Environmental Pollution called for 60% cut by
2050 and 80% by 2100 relative to 1998 levels.

The 60%target has been endorsed by the UK Government \White Paper in 2003.




And with the relatively short fossil fuel horizons.
40 years left for all and 65 years for gas (Bartsch and Muller, 2000)

Whrld ol demand and conventional oil supply in millions of
barrels per day (Source: Guardian, 17 June 2000, p. 30)







For these reasons, the city of the future will be powered by solar energy,
to agreater or lesser extent, depending on the city form and location.




Thus, the concept of ‘Solar City’

Energy efficiency + Renewable energy
=SOLARCITY

Examples

Ashland, Oregon — Net metering law to guarantee the
purchase of exported electricity

San Francisco —plan to put 50 MW of PV panels on city
rooftops due to power crisis of 2000/2001.

Barcelona — Every new building must have a solar hot

water system
Kunming City Roafscape in Yunan Province, China




It Is within this context that the
Oxford Solar Initiative project has been developed.




Oxford Solar Initiative: aims and goals

To find the best ways to introduce solar energy technologies (SET) and the
rational use of energy (RUE) in Oxford.

10% of all houses in Oxford to have solar systems by the year
20110}

To capacity building the local government to reduce CO,
emissions by 10%.

To establish strategic alliances to make these reductions happen.
To initiate and implement a solar campaign.




Oxford Solar Initiative: Actors Involved




Oxford Solar Initiative: Action areas




Solar Rights for Oxford.

Solar shading by buildings in irradiation maps
Iradiation mapping for 3D City Models
(DeMontfort University)

Tools for irradiation mapping exist
3D Irradiation map for San Francisco

Irradiation
scale




And Carbon Trading at the Municipal scale




Oxford Solar Initiative: Feasibility study

Drop-in questionnaire
survey of 600
householders in North
Oxford to gauge their
Interest in installing
energy efficiency
measures and solar
energy systens.

99 responses received.

Feasibility study of North Oxford




Oxford Solar Initiative: results from the Feasibility study

65% of residents who responded were willing to consider
energy efficiency and solar thermal measures.

The results of the feasibility study revealed that whilst solar
measures work well to stimulate interest, householders are
likely to take up energy efficiency measures. Hence, the focus

of the prgect has changed to Inplementing energy

efficiency measures with solar installations being used as the
marketing tool.




Oxford Solar Campaign: The campaign is initiated with two pilot projects
1. The Solar Street: Harpes Road, Oxford

A street of energy efficient houses equipped with, solar hot water systemns,
passive solar sunspaces and PV systems with a power gate to a single point of
connection to grid, sized to qualify for ROC (Renewable Obligation Certificate).




2. The Solar Suburb: Wolvercote, Oxford




Developing a GlS-based energy and emissions model: DECoRuM

A GIS-based model was developed to predict the baseline energy use and related
CO, emissions from existing dwellings in a representative case study in Oxford.

© Rajat Gupta,
Oxford Brookes
University, Oxford,
UK, 2005




Oxford case study (318 dwellings): DECoRuM baseline energy model

NG G Annual energy use Annual CO2 Running costs | SAP rating | Carbon Index

Built form | dwellings (GJ) (tonnes COlyear) (Eslyear)
Total Total Average Average Average

10208.9 619.3 1043.0 45.3 3.6
25936.7 1582.2 892.9 48.3 3.8
2700.5 160.6 728.3 41.4 3.2
5590.1 336.5 642.7 49.6 3.9
1455.0 88.6 875.9 43.1 3.4

480.9 28.8 919.6 39.9 3.1

Breakdown of energy use, CO,
emissions, running costs, SAP rating
and carbon index as per the built form e e

for the case study area ' —a— Average carbon index

—e— Average running cost
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Oxford Solar Initiative: public events organised

Public launch July 2003

Oxford Solar Fair October 2003

Oxford Solar debate: Septermber 2004

Does Oxford really

have a solar future?

Public launch of OSI-12 July 2003




Conclusions: our contribution to the future is the Oxford
Solar Initiative, which aims to:

Develop the Historical city of Oxford as a pioneering Solar
City in Britain, Europe and the World.

Build local partnerships to implement actions to reduce CO,
emissions from the buildings of the city by up to 90%

Stimulate local industry.

Ensure that the citizens of Oxford are future-proofed, in safe
and comfortable homes, against the twin challenges of climate
change and increasingly expensive fossll fuels.

To tun EU and UK regional policy on the implementation of
renewable energy into a successful local strategy.




The Future;
International Solar Cities Conference 2006




2'd International Solar Cities Conference 2006
Oxford, United Kingdom

Between 14" - 20" Novermber 2004, the 1% International Solar City
Conference was convened in Daegu, South Korea. It was a resounding
success With 800 delegates and 20 mayors from cities around the world.

Oxford was honoured to be chosen to run the 2 International Conference in

April 2006, enabling it to help build an international network of cities acting
against climate change.




27d International Solar Cities Conference 2006

The Oxford Solar City Conference have four core for a:
Mayors

Citizens

eScientists

*Businesses

The fifth element will be a Convention on Educating for Climate Change.




Draft 2006 conference programme
Sunday 2" April 2006 Fun in the Parks Solar Pop Concert

The Solar City Exhibition
Monday 39 April 2006 Educating for Climate Change

Big opening event, mayors, anthem, Town Hall
Tuesday 4™ April 2006 Plenary, Town Hall

Solar Ball, Blenheim

Wednesday 5" April 2006 Conference presentations and pajpers
Conference Banguet Christ Church
Thursday 6™ April 2006 Final Plenary

Tours Oxon etc
For more information contact: Professor Susan Roaf, Email: sue@oxsi.org.uk

Telephone: +44 1865 515001 or +44 1865 484075




We would like to invite you
to help us to not

only make this Conference
happen,

but also to make it really
matter




Since we firmly believe that:

The city of the future is just as much about providing energy as it is about
consuming it.

We would like you to join us in Oxford
In April 2006

At the 2" Solar Cities congress

To help us make sure that

the Emperor has got clothes

And our children

Have a future




