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Let us assume that local
actors reduced total energy
use and climate impacts in

Hammarby Sjéstad,
Stockholm

by fifteen per cent in ten

years

Local initiative ElectriCITY’s aim
A similar aim in FP7 project CIVIS
Strategy for a fossil-free Stockholm 2040:

Halving the impacts of producing electricity
and district heating till 2025

A backcasting scenario for 2025...

Planning
by whom,

Let us assume that local ..butis
actors reduced total this a
energy use and climate planning/
impacts in the Sjostad, by design
15 per cent, till 2025. issue?

for whom?

What does it take?

e What did change?
e Change by whom,
and also
e intervention by whom?
e How demanding was
change?

What, Who, How Much...

Let us assume that local actors reduced total energy use and climate impacts in the
Sjostad by fifteen per cent till 2025.

We ask:

e What in the Sjostad energy systems and their use did change?
Who were the local actors, the primary change agents?

What other actors were needed?

How much is fifteen per cent, and fifteen per cent of what?
How demanding was transformation?

What did change?
Change by
whom?

How demanding
was change?

...how to attain the aim.




Detailed assumptions...

Let us assume that local actors reduced total energy use and climate impacts in the Sjéstad,
by fiteen per cent till 2025.

We:

e Study transformation looking back from 2025,

¢ include energy provided to people using the buildings, via district heating and electric
grid,

e consider all technically and economically feasible measures that could be taken locally,

e explore how the Sjostad residents, businesses and real estate owners reduced their
enery use and impacts,

e assume that ElectriCITY managed transformation, and

e assume that energy managers, consultants, local authorities and others also must be
involved.

What did change?
Change by
whom?

How demanding
was change?

The Hammarby Sjostad Development History...

Injecting the Environmental Programme into an ongoing process

e Planning is a municipal monopoly according to Swedish law /Whm}:}’b;n\\
 Ca. 1990 prehistory: Architectural competition p Develapt )
* Ca. 1995 prehistory: Comprehensive plan L e N\
* Ca 1995 We want the 2004 Olympics! ‘:\ : ZZ?ZZ".-Z:L;‘# 4

e 1996 Environmental programme

e 1996 City Project Team

* 1997 No Games, but...

¢ Inertia from well-established routines
* Developed by 2020 ca.

...change, but also inertia.

The “Twice as Good” Objectives...

When negotiating — what could be influenced by planning and design, what by
other stakeholders, or in other parts of the area’s life cycle?

* Total energy supply 60 kWh/m?2 incl. max 20 kWh/m? electricity, all "green"; only
renewable energy sources

* 80 % of commuting by public transport, walking or biking; 15 % of all local
transport on renewables

* Waste to landfills reduced by 60 per cent; waste separation: Organics, textiles,
harmful waste

* Water use reduced by 50 per cent; local treatment of storm water
* Use of virgin metals, gravel and sand reduced by 50 per cent

* All developed virgin land to be “recreated” within the area

¢ Qutdoor noise below 40 dB(A) on one side of flats

...who were the agents of change?

ElectriCITY — Hammarby Sjostad 2.0

An ambitious Citizen Initiative turned formal
— driven by the power of persuasion,
needing lots of negotiation — 2011-2020

e Sustainable transport: EICar2020,
“Charging at home”

e “Energy at Home”:
Below 100 kWh/m?

e Recycling

e Water

e Culture, sports, leisure

¢ ElectriCity innovation
platform




HS2020
2011-15...

...projects

and events
(Svane & Evliati 2014)

Images of the Future...

Vision 2020 — HS2020 Energy
¢ Smart networks controlled
by ICT reduce energy use;

¢ Residents change their
everyday habits, och

e active energy management
reduces the use of district

heating and electricity

¢ ” Below 100 kWh/m2yr”

(A. Larsson, presentation february 2014)

...eight visions, eight programmes.

Actor networks...

HS2020 Energi hésten -12
(Ackebo m.fl. 2012)

HS2020 Energi hdsten -13 (eviiati 2013)

...of demand shapers and innovators.

HS2020 is built: 2011 -20 and beyond...

Humans,
enviroment,
economy —
factual change

HS2020 breeds
ElectriCity — funding,
formalised organisation

HS2020 — visions,

informal networks

...three development steps.




A backcasting scenario for 2025...

Let us assume that local
actors reduced total
energy use and climate
impacts in the Sjéstad, by
15 per cent, till 2025.

e What did change?
e Change by whom,
and also
e Intervention by whom?
e How demanding was
change?

Planning
by whom,
for whom?

..butis
this a

planning
issue?

What if Urban
Sustainable
Development
were a non
negotiable
Planning and
Design issue?

Below 100 for
the whole
district =

reductions by
15 per cent

How much...

Which is the magnitude of transformation?

We explore:

¢ how much energy is used in 2015,

¢ how big was the reduction potential,

* how much was use reduced till 2025, and

¢ how much did climate impacts decrease.

e Feasibility check: Is the potential greater
than the aim?

Energy: kWh
e total
® per person

* per m?
* and per year

CO, emissions: kg
* total

e per person
¢ and per year

...quantitatively explored.

Background data...

Ytor 2015: Yta, m? Andel, %
Lagenheter (BOA), (enerioc 551’ 75

Lokaler (54% av LOA) energ-
Garage, varma (46% av LOA) fen

a0 5
er) 37 5

Aterstaende (bersknac) 109 15
Uppvirmd total (Atemp) (e 737’ 100
Nyckeltal, drlig energianvéindning, 2015: Energi, MWh Andel, %
Varme + varmvatten, 103 kWh/m2ar (xcemp) 76000 8
(eners 0
15 kWh/m?3r (atemp) 11000 10
0 kWh/m?4r eos) 22000 20
cper o)
KWh/m?4r (% v 10a) 500+ =0
(Expert ar)
Verk 1, el, 50 KWh/m?3r (sas av Loa) 2000 2
(Expertbedomningar)
TOTAL 111 000 100

Tabell 1: Uppvarmda ytor, nyckeltal och total energianvéndning

The City’s way of calculating
CO, per kWh electricity: 0, 085 kg/kWh
CO, per kWh district heating: 0, 11 kg/kWh

CO, electricity 3150 tons
CO, district heating 8350 tons
Total CO, per year 11 500 tons

...areas, energy use, climate impacts.

Heated areas as of 2015:
Total 737’ m?

Key ratio energy use per year, 2015:

Total 111" MWh

Total energianvéindning frén tabell 1

el 35000 MWh/yr

Fjarrvarme 76 000 MWh/yr

€O, per kWh - antagna omrékningsfaktorer Vianvinder
Nordisk elmix 75-100 g/kWh, Swedish elmix 15-25 g/kWh 20g/kWh
imatkompassen)

Fjérrvarme, Fortum 35 g/kWh, Stockholms stad 110 g/kWh 35 g/kWh
Beréikningar, érliga utsléipp

€O, el: 35000 MWh*0,02 ke/kWh 700 ton
€O, fjarrvérme: 76 000 MWh*0,035kg/kWh 2700ton
Total CO, 3400ton

windning till Klimatutslépp

Conversion
factors:

A contested
issue

Residents as transformers...

Lighting,
stove,
computer,
radiator,
tap

Use it less,
exchange it,
control it via ICT

Reduce by 10-15%:
Save electricity,
buy “green electricity"

The resource: electricity,
district heat
kWh, total, per person or m?

Electricity,
heat The waste: CO,,
kg, total, per person
Reduce by 5-10%:

Lower indoor temperature,
use less hot water

...essentially on their own.




Owners as transformers...

Interacted
with
partners Reduce by 20%:
Optimized The resource: electricity,
energy systems district heat
kWh, total, per person or m?
Owner, The waste: CO,,
Energy kg, total, per person
officer
Reduce by 20%: Invested?
increased energy

Solar panels,
photovoltaics,
heat exchangers,
heat pumps

system efficiency

se it less,
Improve system

parts, control
systems via ICT

...need professional partners.

The ElectriCITY aim vs. the actors’ potentials...

I Y] If all actors do all they can, use their full reduction
potential:

flarnvarme, 57000 75825 425041500
el 22000 125825 27501550
Lokalinnehavare, 0503
farrvarme, 4000 75425 3004100
el 2000 125825 250850

Lo SOOI  L//HOSE potentials Energy, co,
slmmnumus:lzl:csmmsuf:::snnmzmss per cent per Cent
oot o o 5 All 9 000+ households 6+2 6+2
et w All ca.100 businesses etc. 0,5 =1
All ca. 75 real estate owners 2843 32+4

Actor categories together 30-40 33-45

ElectriCITY’s aims 15

> procent  ton €0,

75425 150150

The reduction :B s
potential was itho i
. o) e a0 1050133
more than twice e
| . wer MAXIMALT MOJLIG MINSKNING | STADSDELEN 33-45 procent
the reduction B ——
aim, so it could

easily be done...

Tabell & Sutanvandarnas maximala sammanlagda bidrag,
il stadsdelens minskade kimatpverkan

...how to do it in ten years...

But what is 15 per cent out of 35?

How to share
the
challenge?

...some
contributed
alot, or...

..all

All saved 15% contributed

some...

Wide or Deep —
which was easier
to achieve?

...assuming just one change agent.

Scenaro 1, Efficient implementation...

Were they
informed,
pesuaded?

Did they
collaborate?
Who organised?

...55 real estate owners took action.




Scenaro 2, Helping many...

Were they
informed,
pesuaded?

Did they
collaborate?
Who organised?

...4 500 households, 60 businesses, 50 owners acted.

Transformation did not happen on its own...

There is a gap between the primary change agents and ElectriCITY:
e Residents have direct influence of energy use in their flats, and

e enterprises have it in their premises.

e Real estate owners can improve the buildings’ energy systems and reduce energy use
in its common spaces.

e ElectriCITY can initiate and coordinate, but has no direct influence over energy use.

Hushall,
Were the change
agents informed,
Fastighets- nergiforvaltare, konsulter
Py Erergfonaltare, konsul pesuaded?

Did they collaborate?
innehavare,
Medhjalparna — Padrivaren —

Who organised?
Omstillarna — nédvindiga natverksbyggare,

slutanviindare specialister samordnare

...how was the intervention chain forged?

How to forge an
intervention chain...

In fact it was
rather an
informal/formal,

interactive
network

FI"II‘Ig the gap... Primary Energy managers,  ElectriCITY
change agents  consultants

Hushall,
boende

Fastighets-
agare

Households,
residents

Real estate
owners

Lokal-
. innehavare
Businesses etc.

Energiférvaltare, konsulter @

Medhjilparna — Pédrivaren —
Omstillarna — nodvandiga natverksbyggare,
slutanvandare specialister samordnare
End Users as Specialists as ElectriCITY as
The change .
Transformers Assistants Promoter,
agents learned Net K
from one another etworker,

Coordinator




ElectriCITY as promoter...

Hushall,
boende
i Informed on energy use,
e persuaded on transformation,
° facilitated match'making Fas.a.t;gal::ts- Energifdrvaltare, konsulter

between transformers and
assistants,

* provided real arenas or visual, ol
ICT-based ones, and
. Medhjalky o Padrivaren —
¢ finally became superfluous. Omstsllarna - ne” g niitverksbyggare,
slutanvindare Ltister samordnare
- i
...and network builder.

Network development...

EM=Environmental manager
Ow=0wner

EIC= ElectriCITY

LoAu=Local authorities

Real gstate

3

------------ Informal contacts

———— Contracted

...in the early 2020s.

Network development...

EM=Environmental manager
Ow=0wner

EIC= ElectriCITY

LoA=Local authorities

..,

Informal contacts

Contracted

...around 2015, informal ties, ECITY the spider in the web.

Network development...

EM=Environmental manager
Ow=0wner

EIC= ElectriCITY

LoA=Local authorities

Real gstate

------------ Informal contacts

—— Contracted

...after 2025, the network builders are gone.




Backcasting how we got there...

Forming the intervention network — a tall order?

¢ aninformation and persuasion campaign,

e continuous meetings on arenas provided,

¢ targeting one-two-three categories of end users,
e at most more than 10 000 people,

e lasting ten years.

Who were the other links of the chain?
e one coordination office for it all,

o ElectriCITY as “the spider in the web”,
e separate intervention chains for each end user category,

e subdivided message towards target sub-groups,

e using general policy instruments: Taxes? Energy prices? Laws and regulations?
e using target group oriented marketing: Persuasion based on information?

¢ what media were used, how to repeat and vary the message?

¢ how to package the message of “do this, not that”.

...striking a balance between deep and wide?

Concluding how we got there...

It took some effort to realise the district’s 15%
saving aims,though they were seemingly modest
and time was ample

The organisation:

e ittook a great, concerted effort, involving many local actors,

¢ the end users are the key, they are the primary agents of change,

¢ by necessity, a large share of the potential actors were agents of change,
¢ the Intervention Chains were there, but as formal/informal networks,

e a”spider in the web”, such as HS2020/ElectriCITY was necessary.

The medium and the message:
¢ |ocal public actors used general policy instruments,

¢ marketing identified target sub-groups, informed and persuaded accordingly,
¢ the message was repeated and changed, persistent and nagging, and

e follow-up and feedback were important, award

...a backcasting scenario.

Four necessary strategies...

Let us assume that the challenge of urban sustainable development is non-
negotiable and to be realized till 2060.

| propose four strategies for the transformation of the building stock:
e construction of low-impact buildings ( passive — plus houses...),

¢ refurbishment with impact reduction,

e management for sustainable development, and

e more efficient use of existing buildings.

Provisional conclusion: All

actors must do all they can
whenever there’s opportunity.

...each insufficient on its own.

How and by Whom...

Orjan Svane,
Professor Emeritus in Urban Sustainable Development,
KTH Strategic Sustainability Studies

...new strategies, who can
implement them?




