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Climate targets and framework

Total global net CO,-emissions

Billion tons CO, annually
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Paris agreement

Climate Act

Kilde: Miljgdirektoratet / FNs klimapanel



Climate strike: youth are mobilizing
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Cities are key to a sustainable future

Population (billions)

10
7 By 2050 urban
8 population will increase
7 PR by 50 percent
| Ay B
6 P Carbon neutral cities is a
5 T prerequisite for fulfilling
the Paris agreement
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1 Oslo's radical "climate budget" aims t
The Cllmate bUdget We Want tO haslsescr:rblgi e;ilgiir?s i: fgsry:;Tss °

“count CO2-
] ] OSLO (Reuters) - Oslo’s leftist city government issued its first “climate budget” on
em ISSI O nS the Way Wednesday aiming

1g to halve greenhouse gas emission within four vears in one of the
c:

was bornin 2016

world’s most radical experiments to slow global warming.
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BYRADET 2015 ~ OPPDRAG FOR 0SLO KOMMUNE
Raymond Johansen og det radgranne byradet overtok styringen av Oslo etter valget i 2015.

The new City goverment in 2015
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Oslo

Left-wing parties, led by Steen’s L

Labour Party, won a majority in the city council in

et about using wide powers to re-design the capital




Oslo has set ambitious
climate policy targets

Adaptation Mitigation

Emissions

- 95%

Climate
Resilient

2030 2030
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New measures are necessary to cut emissions

1 000 tonnes CO,-equivalents

1600
= From adjustments to
1400 i TIT transition:
L T
200 e '7;'.'|"-'-“: g Need for strong and
- | forceful policies:
1000 Rl ROy All sectors requirements, restrictions
s.._-...___________ and regulations.
8o0 -
Oslo has to strengthen and
600 develop existing measures.
400 Need for further
cooperation, innovation
200 and development.
Implementation of new
o .
2009 2013 2016 2018 2020 2022 2024 2026 2028 2030 technology and solutions.
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MAIN CHALLANGES TOWARDS 2030

1 ooo tonn CO,-ekvivalenter

700
Goods and goods

o —_\_—_\

6 e N transport, waste and

s00 | N construction are the

N Teeel - main challenges until
2030.

7o -
il | -

But with ambitious

0 > goals, all sectors must

S——---------======== -------- be InCIUded'
o : s S e o e S Ea En e e i o o e e W ————

2009 2013 2016 2018 2020 2022 2024 2026 2028 2030

em)/eitrafikk Energiforsyning Annen mobil forbrenning Oppvarming e=mSjgfart e=ssAyfallogavigp — esss|ndustri
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CLIMATE LEADERSHIP

Climate governance:

« Climate budget

« A green procurement policy
* |Investments

Cooperation and cocreation:

« Business community

« Academia

- National and regional
governments

Climate Communication
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CLIMATE BUDGET

- an efficient governance
system

Integrated in the ordinary
municipal budget

ldentifies emission reduction
measures

|dentifies costs and responsible
unit for implementation

Reporting as part of the ordinary
budget cycle




Oslo’s measures address both
direct and indirect GHG emissions

CITY BOUNDARY OUTSIDE CITY BOUNDARY
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Agriculture, forestry and Stationary fuel Waste generated and Waste generated inside the Otherindirect
other land use combustion disposed inside the city city and disposed outside of emissions
the city

"= =
L A === Vi im
Industrial process and In-boundary ‘
product use transportation Production of goods OUI-Of-bounf:larv
outside of the city transportation

Grid-supplied energy

@ Oslo

We find it
important to
work on reducing
both our direct
emissions and our
entire footprint.

However, we
need to keep
them separate in
measurement and
accounting.



Organisation of the climate work in Oslo

Oslo

Office of the
Auditor

City Control Committee

City Council
Administration

City Government

City Council

15 District Councils

| Health and Social Service
L Ombudsmen in Oslo and
Akershus

Office of the
Governing

Mayor

Lobby
national
government
for regulatory
instruments
and funding

Regional
cooperation

International
cooperation

Department
of Finance

Prepare
Climate
Budget in
collaboration
with MOS

Procurement
strategy

Standard
climate/en-
vironmental
regulations
for new
buildings

Department

of Business
Development
and Public
Ownership

Carbon
capture and
storage at
Klemetsrud

Require
fossil-free
construction
sites for
municipal
undertakings

Green
ownership

Department
of Urban
Development

Sustain-
able urban
development
- densifica-
tion around
transport
hugs

Land-use part
of municipal
master plan

Department
of Environ-
ment and
Transport

Public
transport
development

Commitment
to cycling

Car-Free City
Life

Overall
responsibility
for climate
work

Department

of Culture and

Sport

Require
fossil-free
management
for depart-
mental
projects

Department
of Education

Mobilization
and involve-
ment of
schools and
kindergartens

Department
of Primary
Health and
Social
Services

Involve city
districts and
local commu-
nities

Communica-
tion with
residents

Promote

awareness

of the health

benefits of a

green, living

city 21.11.2019
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BUDGET PROCESS

- year one
Budget resolution g Letter with budget instructions

DES
A ~ < Strategic conference
Q) y
~ Rre
~
@)
@)
Budget proposition (\3_\3 Budget proposition
from N from the agencies
The City Council
8/)&
Final Budget Conference ’"x;r nr r"i?‘:r Assembling conference
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BUDGET PROCESS

- year two
Report 3 (By new year)

N Letter of instructions

Report 1 (March/April)

Report 2 (August/September)

Oslo



THE CLIMATE BAROMETER

Construction machinery Zero-emission private vehicles

[ 1

<60 s

Light and heavy vehicles in the toll ring Zero-emission commercial vehicles
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Climate smart mobility:
measures prove successful, but not sufficient

2009
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2013

2016

2018

2020

2022

2024

2026

2028

2030

Emissions from passenger
traffic are going down as a
result of increased use of
electric cars and powerful
measures prioritising public
transport, biking and walking

Emissions from transporting
goods represent a large
challenge

New national level measures
are necessary

The cities need the autonomy to
regulate the transport of goods
to a larger degree than today



Two consolidation centres opened in 2019,
enablmg emlssmn free dlstmbutlon of goods
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MOBILE COMBUSTION

6%




The construction sector

The building and construction sector
counts for 7 - 10 pst of the direct climate
emissions in Oslo. In addition there is the
embodied carbon in materials

Targets: The construction sector shall be
fossile free by 2020 and zero emission by
2030. The municipalities own construction
sites, shall be emission free by 2025

Oslo

DNV:-GL

RAPPORT

Potensialet for
utslippsreduksjon ved fossil-
og utslippsfrie bygge- og
anleggsplasser

Klimaetaten Oslo Kommune

Rapportnr.: 2018-0367, Rev. 1
Dokumentnr.: 10078671-R-01-A
Dato: 2018-04-27

21.11.2019
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Procurement — a powerful tool in the constuction sector

Minimum requirement:

Fossil free construction machinery and
transportation of excavated masses and

waste

Other environment

Zero emission heating and building drying

Machinery

Other transport

Tender criteria:

Environment should be weighted 30%

Zero emission machinery should be
weighted 50% of the environmental

criteria.
oatn,
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HEATING

6%




222 Klimaetaten i Oslo kommune
N/ 6. november kl. 15:44 - §

Cl_imate and ener\gy fund Kjerer du varebil? Na er det mye a spare pa a kjere utslippsfrit! ub
Du far en
+ Charging infrasture in housing cooperatives klimarabatt pé

+ Charging infrasture in businesses inntil 50 000,- !

+ Charging stations for taxis
+ Electric cargo bikes | SPAR
* Smart work travel 50 000!

+ Parking fascilities for bicylcles in housing
cooperatives

® -0:29 Q D e |‘x

* Energy improvement in building
014 1 kommentar 1 deling

o2 .
Liker Kommenter Del
Oslo db = Fb



WASTE TREATMENT




Oslo is aiming to become
a zero-emission city within 203o0.



Other cost/benefit effects
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Added and avoided costs

Reduce air pollution

Improve public health

Reduce noise

Save and increase biodiversity

Oslo
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COOPERATION AND COMMUNICATION

Klima Levende by Smarte folk Smart by Oslo i verden

—y

Du vil ikke tro hva dette blomsterbedet far til

Meninger

S

snitt per dag siste mnd.)

SYKLISTER
[}

LUFTKVALITET

m
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Denne familien bruker elsykler
for a frakte bade mat og barn
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Technical presentation of the
Oslo climate budget

Paris, 19.11.19 ’

Catrin Robertsen X
Technical advisor on the climate budget
Climate Agency, City of Oslo



How to develop a climate budget?

Define the system boundaries of the budget
Investigate data sources for historic emissions
Establish an emission inventory and baseline
Adopt ambitious emission reduction targets
Ensure robust methodology for mitigation analysis
Be aware of the uncertainty

Establish a system for monitoring and reporting

Keep in mind the importance of transparency!
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System boundaries for Oslo’s climate budget

Direct emissions (scope 1)

Indirect emissions not included
- no consumption based analyses

Geographical area
- not only the city administration

Includes all emission sectors in available statistics
Combination of national, regional and local measures
Combination of quantified and non-quantified measures

Adaptation not included

oo,
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CITY BOUNDARY

SCOPE 1

P
o rrr>

Agriculture, forestry
and other land use

-IHHL A

Industrial process
and product use

Oslo

. * H

Stationary fuel
combustion

- |

In-boundary
transportation

Waste generated and
disposed inside the
city

SCOPE 2

Grid-supplied energy

OUTSIDE CITY BOUNDARY

SCOPE 3

Waste generated
inside the city and
disposed outside of

the city

Transmission
and distribution

Other indirect
emissions

Out-of-
boundary
transportation

21.11.2019
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Good data on GHG emissions is essential
In order to develop a climate budget!



GHG emission statistics for Norwegian municipalities

The Norwegian Environment Agency is responsible for the compilation
» Statistics Norway and other institutions contribute with emission estimates and data

Inspired by the National System for GHG inventories
» Developed using the same methodology as the NIR (IPCC 2006 guidelines)

Annual publications
* Two year delay

Content

* Three pollutants (CO2, N20 and CH4)
* From 2009 -2017
* Nine emission sectors (38 emission sources)

Available online and as downloadable Excel sheets

oo,

©
Oslo 21.11.2019
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Oslo GHG-emissions, 2009-2017

1000 tonnes CO2-equivalents

1600
1400
1200
1000
800
600
400

200

Oslo

m Aviation
m Industry, oil and gas production
—— Sea transport

Waste and wastewater
Heating in buildings
Other mobile combustion
Waste incineration and energy supply
Road transport - heavy vehicles

Road transport - light vehicles

2009 2011 2013 2015 2016 2017

21.11.2019
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GHG-emissions in 2017

0% 0%

Road transport - light vehicles
m Road transport - heavy vehicles
»m Waste incineration and energy supply

Other mobile combustion

Heating in buildings
Waste and wastewater
Sea transport
m [ndustry, oil and gas production

m Aviation

@
Oslo 21.11.2019 40
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Using a baseline ensures that the
calculated emission reductions needed to
reach the targets is not underestimated!



Projected baseline for GHG-emissions in Oslo

1000 tonn CO, -ekvivalenter

1600
1400
1200

1000

800

600

400

200

0 T T T T T T T 1 T T T T T T T T T T T T 1
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

ooy
Oslo = Historiske utslipp == Referansebane Usikkerhetsintervall 21.11.2019



Baseline pr. emission sector

1 000 tonn CO,-ekvivalenter

1600
1 400 m Road transport
1200 Waste incineration and energy supply
1 000 Other mobile combustion

800 Heating in buildings

600 Waste and wastewater

400 Sea transport

; . . :
200 | | Industry, oil and gas production
' - m Aviation
0 | | _H_mm_ﬂ_ﬂlV&&HT“&ﬁ&&&H&&“ﬁ&&ﬂr&&&maﬂﬂaaaaF

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
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Oslo

Adopt ambitious emission reduction
targets to have a limit to budget towards!



Emission reduction targets in Oslo

Oslo

1 000 tonn CO,-ekvivalenter

1600

1400

1200

1000

800

600

400

200

0

95 %

¥

2009 20102011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

== Historisk bane

= s=Referansebane

Ngdvendig bane

Mal i 2020 og 2030/Ramme i 2023

2020 2021

2022 2023 2024

2025 2026

2027 2028 2029 | 2030

41 % 45 %

49 % 52 % 71%

75 % 79%

21.11.2019

83 % 87 % 91% | 95%
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The 2020 climate budget limits

Table 2.1 limits for GHG emissions in the City of Oslo in 2020 and 2023 1)

2009 (reference

2017 (statistics) 2020 2023
year)
Historical emissions 100% -22% - -
Level of emissions 1,367,900 1,062,500 - -
Baseli d effect of in climate budget
aseline and effect of measures in climate budge ) ) _33% 399
2020
Level of emissions - - 915,900 834,400
8 13
- - percentage percentage
Further need for emissions reduction 2) points points
- - 108,800 183,200
Target and emissions limit - - -41% -52%
Level of emissions - - 807,100 651,200
21.11.2019

o,
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Oslo

Decide on the implementation of effective
mitigation measures and instruments
through the budget!



How to develop and implement effective measures?

Study emission sources and map relevant measures
Develop a toolbox of instruments

Ensure implementation of the measures through the budget process

* Quantify emission reduction potential

e Calculate financial costs

* Describe other cost/benefit effects: added/avoided costs, improved air quality, etc.

Encourage cooperation between relevant actors
Provide guidance: both technical and practical

Ensure regular reporting and follow up any deviations

oo,

Oslo
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Assessing climate consequences

Have the climate

consequences already Assess the climate
been assessed? consequences

Is there potential for:
Increased

fecions? ) )
Em!ss!ons. Consider possible
mission actions to reduce the

reductions? negative impacts
Reducted or

strengthened
ability to adapt to
climate change?

Summarize the
findings in proposal

21.11.2019 49
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Methodology

The estimates in the climate budget are generated
through a combination of methodologies.

Important measures included in baseline
10 quantified measures

High number of measures not-quantified
* Not all measures can be quantified

Toolbox of instruments

Oslo

Table 2.2a Measures with estimated emissions-reducing effect

MEASURES

Phase out the use of heating oil in municipal buildings and
undertakings

Phase out the use of fossil fuel in privately owned buildings by
2020 through a combination of bans and subsidies (Climate and
Energy Fund and Enova)

Reduced emissions of landfill gas from Grenmo and Rommen

Phase out the use of fossil fuel and gas in district heating
(peak load)

Increase material recycling of household waste and boost re-use
Conclude documentation of nitrous oxide volumes in
wastewater, with the aim of correcting figures supplied by
Statistics Norway’

Introduce a new toll-ring payment system, including new

toll stations, in 2019. Note that the effect assumes the
implementation of the measures listed below in italics:

Installation of new charging stations for passenger and commercial
vehicles, including a pilot project for car-sharing schemes

Increase public transport capacity to cope with population growth
and reduction in private vehicle traffic

Better provision for cyclists

National requirement for 20% blended biofuel to be
implemented by 2020

Fossil-free public transport by 2020

Introduce new licensing rules for taxis with requirement for
zero-emission taxis by 2022. Note that the effect assumes the
implementation of the measure listed below in italics:

Install new charging stations for taxis

Switch to zero-emission vehicles in the City of Oslo’s own vehicle
fleet, possibly using sustainable biofuels

Establish a low-emission zone for heavy goods vehicles in Oslo

TOTAL REDUCTION IN 2020

Responsibility for
implementation
(Responsibility for
reportingin
parentheses)

Undertakings that use
heating oil (KLI)

KLI

EGE and EBY

NOE

REN

VAV

MOS

BYM

Ruter

BYM

National government

Ruter

BYM

BYM

All (UKE)

BYM

Estimated effect of
measure, 2015-2020
(tonnes CO_e)

121450

6900

5600
4300

20500

93300

3400

53900

29500

13400

4100

2800

360000

The individual measures are discussed in more detail towards the end of this Climate Budget.




Methods for impact assessments

Annual effects on direct emissions (scope 1), 2017-2030
* CO2-equivalents = CO,, N,O og CH,,

Measures vs. instruments
* Avoid double counting

Bottom up > Top down

A emissions = activity data x emission factor

Base line assumptions (O-alternative)

Transparency in all assumptions is important!

Effect per year = (emissions in O-alternative) - (emissions after mitigation)

(@]
Oslo 21.11.2019 51



Examples in the stationary sector

Total emissionsin 2017:

370 000 tonnes CO2-eq.

Measures and instruments:
Phasing out fossil fuels for heating in buildings

Phasing out fossil fuels in district heating

Oslo



Examples in the mobility sector

Total emissionsin 2017:

693 000 tonnes CO2-eq.

Measures and instruments:
Road user payment system/ the toll ring
Fossil-free public transport

Zero emission construction

o,
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Fossil free and zero
emission freight

Based on a transport model

Utility transport

* Dedicated parking spaces for zero-emission
goods/utility vehicles

Commercial transport
* Dedicated loading bays for zero emission vehicles

Oslo




Fossil free and zero
emission construction

Based on fuel sales statistics
Procurement is an important stategy

The muncipalities construction cites shall
be zero emission by 2025

e Fossil free from 2020

Assume that CO2 emissions are zero from
2021

o,

Oslo




Oslo Harbor

Zero emission plan 2030

Shore power to all cruise ships
and international ferryboats

Electrification of ferryboats in
Oslo

AFP / Staff / Getty Images

ALL ABOARD

Calculated with AIS datal .
Oslo wants to build the world’s

(automatic identification system) first zero-emissions port

By Tracey Lindeman on Nov 9, 2019

Oslo ooe




Fornebu Metro line

Project period: 2020-2026 | ' Majorstuen

Construction 1l

(| oslo
fransport i \’ Vazker = Frogner
Materials Lysaker 5 |

Two analyses:

: .. Flytarnet
Direct emissions

. . .. Fornebusenter
Direct and indirect emissions

e Carbon footprint

oo,
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Trajectory for Oslo’s emissions, 2020-2023

1 000 tonn CO,-ekvivalenter

1 600
1 400
Tiltak 2020 Tiltak 2023
1200 33% 39 %
T
1 000 S reel .
800 --.--------
600
Mal 2020 Ramme 2023
(1) 0
400 41 /0 52 /0 Mal 2030
' 95 %
200
0 T T T T T T T T T T T T

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

©
@ﬁi’ O - Historiske utslipp === Referansebane Tiltakseffekt KB2020 Utslippsramme 21.11.2019
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Study of new measures and instruments

Road user payment system
Low emission work travel
Fossile free city centre

Effective and zero-emission
commercial transportation

Effective and fossile free buses
Zero-emission construction sites

Transport of exchavated masses

Reduction of fossile components in
waste, incl. Waste incineration

o,

(@)
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Monitoring and reporting

Reporting as part of the ordinary
budget process (3 times a year)

Result indicators

Targets per measure

The climate barometer

17 indicators

Results are published at our website

https://www.klimaoslo.no/

oo,

Oslo


https://www.klimaoslo.no/

Key challenges w/methodology

Statistics Measures and instruments
° Fpequency Of pub“cation o Base l.ine and trajeCtOPieS
« New emission sources * |solated impacts assessments
e Time series 2009 - 2017  Uncertainty / transparency

e Recalculation

* Lack of activity data and EFs
e Uncertainty / transparency Measurement, reporting and verification

- Effects
« Climate target 2020 -> 2030

« Uncertainty [ transparency

Oslo 21.11.2019 61



Tools used for calculating effects

Emission statistics and baseline are calculated in Excel spreedsheats

Models for calculating effects in Excel
* Provided by the Norwegian Environment Agency

Climate budget analysis — model in Excel

 Calculated per emission sector/source to avoid double counting

* Baseline approach (O-alternative)

* Emission factors are comparable with those in the statistics/baseline

Reporting on the measures in Word/Excel
* Not quantified

Climate Barometer - compilation of data in Excel

o,

(@]
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The way forward for Oslo

Push for further improved emission statistics

* Activity data and emission factors
* Ensure that the statistics respond to the effects of mitigation actions

Develop more sophisticated methods for cost/benefit analyses
Study strengthened and new mitigation measures

Further improvements to the system for MRV

The process of developing the climate budget for 2021-2024 starts now!

©
Oslo 21.11.2019 63



Lessons learned & tips to French cities!

Start with the emission sources you control
Develop methods within the chosen system boundaries

Consider using the GPC-protocol for cities
* International reporting requirements (C40, CDP, etc.)
* |n accordance with NIR?

Calculate the effects of mitigation measures
* Quantified emission reductions is not the only criteria

Ensure responsibility for reporting

Communication, cooperation and transparency is key!

oo,
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