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Introduction

NetZeroCities was established to help cities create and implement climate action plans to reach net-zero.
The EU-wide goal is a 55% carbon reduction by 2030 and carbon neutrality by 2050. NetZeroPlanner is a tool to help cities
create the roadmap to net-zero success.

The steps cities take to reach net-zero:

Climate Action Plans
map out
decarbonisation efforts
to be implemented
through 2030 to move
each city to climate
neutrality.

You can find the template for
Climate Action Plan that NZC
Mission cities have used here as
a reference.

NetZeroPlanner allows
cities to reflect and
analyse the
decarbonisation and
financial effects of each
city’s Climate Action
Plan.

Cities adjust model
inputs and
assumptions as
necessary to maximize
the financial and
carbon return on
investment (ROI)
aligned with the
funding available for
Climate Action Plan
projects.

NetZeroPlanner model
provides outputs
necessary to complete
the Climate Action Plan
which is agreed by city
and national leaders
and represents city
commitments to move
toward net-zero.

Evaluation and iteration
of results of Climate
Action Plan
implementation.
Learning and
adjustment to ensure
net-zero success by
2030.


https://netzerocities.app/resource-2911
https://netzerocities.eu/the-netzerocities-project/
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NetZeroPlanner
has been
developed to
assist cities in
creating an
economic case
that backs up
their Climate
Action Plan



An economic case is the foundation of a city’s @
Climate Action Plan

An economic case:

Allows cities to analyse the costs and benefits of projects in the Climate Action Plan to
maximize decarbonisation benefits per Euro invested.

Breaks down the decarbonisation impacts along with the costs and benefits of the
Climate Action Plan by sector and sub-sector to allow for assessment and prioritization
of projects so that limited city budgets can be directed to projects with the highest
monetary and carbon Return on Investment (ROI).

Monetizes co-benefits to get a full picture of the advantages of decarbonisation and a
more accurate calculation of ROI.

Decarbonisation impacts and costs / benefits are also separated by stakeholder group
to assess investments that are the responsibility and are controlled by the city versus
those that will need to be made by citizens and businesses.

NetZeroPlanner is a tool that supports a process for creation of an economic case.
Through this process, cities validate and improve upon their Climate Action Plans.



NetZeroPlanner supports Climate Action Planning (’*.

NetZeroPlanner produces an economic case which serves as the analytical
foundation and roadmap for the Climate Action Plan

It provides a validation point to ensure that the Climate Action Plan does in fact achieve
net-zero over time.

Previous cases show that over 90% of decarbonisation investments will not be made by
the city but will instead be made by citizens and businesses. An economic case
provides the analysis for cities to strategize on the policies, incentives, and supports
that will be needed to motivate citizens and businesses to decarbonise.

In concert with the city finance team, investments that are the responsibility of the city
are compared to the budget to determine any shortfalls. An economic case is the first
step in investment planning as the city works to find funding to fill those gaps or adjusts
the Climate Action Plan to reduce cost.

Economic case analysis should be used iteratively to represent the Climate Action Plan
and inform any changes required to achieve net-zero goals and fit within funding
limitations. It should also be adjusted ongoing if the results of the Climate Action Plan
are falling short of forecasted decarbonisation goals.



The Climate Action
Plan (CAP) iteration
process requires a
quantitative analysis
of progress toward
decarbonisation goals
to allow for learning
and adjustment as
needed to achieve
carbon neutrality

Report
Outcomes &
Evaluate CAP
Implementation

\ 4

Create Climate
Action Plan
(CAP)

Iteration and

|

Management for

Net-Zero Success

»

Implement CAP

|

Model, analyse,
& improve CAP



Review of cities across Europe shows which levers drive
majority of decarbonisation in Climate Action Plans

Main insights of the review:

Carbon reductions for 16 NZC cities
% reductions from the 2030 BAU case

100%

-37%
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* Other sub-sectors include: Increased car-pooling, Optimized logistics, New energy-efficient
buildings, and increased waste recycling)

37% of the total reduction comes from
decarbonizing the electrical grid.

Cities have limited control over utilities, so
they depend on the successful
implementation of regional and national
plans for the shift to renewables.
Implementation of local renewables can
speed this transition.

22% of the total reduction comes from building
renovations.

Optimistic assumptions of over 3X increase
in annual renovation rates could pose a risk
in city CAPs.

8% of the total carbon reduction comes from
ambitious targets for a 27% reduction in motorized
trips and a 27% shift from cars trips to public
transportation.

The shift to electric vehicles reduces carbon
another 6%.

@
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Benefits of using NetZeroPlanner (’*.

The tool is free for cities to use.

It produces both carbon and financial analysis tables that can be downloaded in Excel format for inclusion in city Climate Action
Plans.

NetZeroPlanner can be used for “what-if” analysis and updated easily over time, so the Climate Action Plan becomes a working
document and roadmap to help the city achieve its goals (see Module 4: Learning and Plan Iteration).

Calculating Return on Investment including co-benefits helps to make the case to city leaders for allocations of limited budget
resources. It also helps citizens and businesses understand the returns they can expect from the substantial decarbonisation
investments that will be required of them. (More on co-benefits in Module 2: Module overview.)

It provides high level backup to support incremental investment planning and provide guidance on the financing necessary to fill
budget shortfalls.

It can serve to bridge the communication gap between city climate teams and city finance departments, so they can work together
to make sure the Climate Action Plan is properly funded.

A consistent analytical approach allows for the comparison of results across cities improving accuracy and highlighting
decarbonisation best practices to be shared (the Portal group of this learning program can be used to exchange results and discuss
among cities).



https://netzerocities.app/group-capabilitybuildingprogrammebuildingastrongeconomiccase
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Scope of economic case analysis

Key considerations Proposed scope

Cities generate a wide range of dil
CO, emissions, examples
@ scar

GHG emissions scope * Include scope 1 & 2 emissions in the
— what to include? economic case, as cities can often
influence these emission sources
+ Scope 3 emissions are included only
for city waste disposed of outside of
city borders

A city’s ability to influence emissiEr=s
‘ generally high for scope 1 & 2 em}l we will quantitively analyse scope 1 and 2 emissions,
= and qualitatively for a few scope 3 emissions

decarbonisation sub- * Quantify economic case for 13
sectors — which sub- abatement sub-sectors within Selecting levers where cities nave high e
sectors to model? Transportation, Buildings & Heating,

Electricity, and Waste

» Selection of sub-sectors based on
expected impact and possibility for
cities to influence

Costs & co-benefits — » Societal perspective on costs and

which costs to include benefits (not limited to city boundaries), o ot (e —

and co-benefits to net OPEX & CAPEX delta I RN [P e ey
quantify? * Quantify financial costs/benefits, air === =]

quality, noise and road safety




NetZeroPlanner models GHG scopes 1 and 2 along

with scope 3 for solid waste

GHG source

Buildings &
energy

Scope 1

Scope 2

Scope 3

Tail-pipe emissions from cars,
buses, etc.

Emissions from electricity used in
EVs, public transport etc.

Materials emissions from
production of vehicles
Transportation of fuels

Emissions from heat production
Emissions from construction
machines

Emissions from waste logistics
CO.e from waste incineration
Methane from landfills

Electricity used for direct heating
and heat pumps

Electricity for appliances and
lighting

Electricity used in waste
management

Material-related emissions, e.g.
process emissions from cement
production

Material embedded emissions in
waste (e.g. plastic packaging)

Scope 1, 2 & 3 explained

Emissions from agriculture (e.g.
methane)

Emissions from industries located
within city boundaries

Electricity used within city
boundaries (non-transport,
buildings, waste)

Food value chain emissions
Other indirect emissions (non-
electricity related)

Emissions occurring within
city boundaries

City boundaries

——

Emissions from generation of
electricity used within city
boundaries

Non-electricity indirect emissions,
e.g. production of cement to
buildings built within city boundaries

e

12



Selection of 13 decarbonisation sub-sectors: based on , "
mitigation potential and cities’ influencing potential C

v

Long-list of CO.e mitigation Sub-sectors with high 13 most promising feasible
sub-sectors for scope 1 & 2 medium-term CO,e sub-sectors which cities can
emissions mitigation potential influence

Buildings &
heating sub-
sectors

Electricity sub-

sectors

Waste sub-sectors

Mitigation potential Cities’ influencing potential
Sub-sectors with generally moderate and high Sub-sectors where cities have high influence
CO.e mitigation potential Feasibility for city to act on sub-sector

Potential needs to be achieved in medium-term

13



When building an economic case for decarbonisation, (’,
different types of costs and benefits are considered ’

Underlying principles for costs and benefits

 Holistic view, including costs and benefits for citizens, businesses, and city

» Both costs and benefits are discounted on a Net Present Value* basis in order to calculate Return
on Investment

» Only co-benefits with reliable & established cost data are quantified in the project

The “traditional” Co-benefits with established Social value is clear but
economic case monetary value unclear monetary value

o B ©

*  Upfront investments (capital * Reduction of negative * Reduction of negative
expenditure (CAPEX) delta) externalities externalities
*  Net recurring costs (net * Generation of positive *  Generation of positive
operating expense (OPEX) externalities externalities
delta)
Included in quantitative cost-benefit analysis of NetZeroPlanner Not included in NetZeroPlanner

*Net Present Value (NPV) refers to the discounted value of all future cash flows resulting from
implementation of the Climate Action Plan. 14



NetZeroPlanner includes a number of quantifiable
co-benefits arising from decarbonisation

Economic growth Health Inclusivity

Buildings &
Energy ﬁ

Waste

Quantifiable benefits where . Qualitatively evaluated co-benefits
reliable monetary interpretations

exist in literature

15



NZP Economic Model overview: O

Mathematical calculations broken down by:

Annual results

Business as Usual (BAU) case (without Climate Action Plan (CAP)
decarbonisation case (based on assumed benefits of city Climate Action
Plan)

Incremental costs and benefits of decarbonisation Case versus BAU
allows for calculation of Return on Investment (ROI)

4 main carbon sectors (Transportation, Buildings & Heating, Electricity,
and Waste) and 13 sub-sectors

Emissions outside of 4 main sectors are included in "Other" sector (e.g.,
Industry, Agriculture)

Investment required (CAPEX)

Operational savings / costs (OPEX)

Co-benefits

Allocation of costs and benefits to asset owner groups (Citizens,
Businesses, Cities, Transport Operators, Utilities)

Note: NZP model only includes the Direct Costs of each sub-sector / lever,
not the Indirect Costs.

16



NetZeroPlanner Dashboard shows emissions reductionin g,
2030 compared to the Business as Usual (BAU) case L
resulting from implementation of Climate Action Plan

2018 2019 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

= = Baseline scenaric == Waste emissions wsss= Freight transport emissions =ssss Building emissions =sssm Emissions from other sectors sssss Transport emissions - Electricity emissions

Subsectors
Electricity Transport Emissions from Building Freight transport Waste emissions
emissions emissions other sectors emissions emissions
Scenario forecast 2030 Scenario forecast 2030 Scenario forecast 2030 Scenario forecast 2030 Scenario forecast 2030 Scenario forecast 2030
70 ktdrr ?9 ketdyr 41 ktdyr 78 ktdrr 26 ktdyr 17 ktdyer
Change 2019 - 2030 Change 2019 - 2030 Change 2019 - 2030 Change 2019 - 2030 Change 2019 - 2030 Change 2019 - 2030
-85% -30% l -83% 67% - -T6% - -69%

17



Example: Total economic case shows a very positive (';.
Return on Investment (ROI)

Total economic case for all levers
M€, NPV investments (2020-2030) and benefits (2020-2050)

6000 l
5135 M€ In this example, 2.6
5000 . Billion EUR in
1043 (20%) incremental investment
4000 over and above the
Business as Usual
(BAU) case is required
3000 2568 ME 4091 to _implemer)t the
(80%) Climate Action Plan.
2000 1.0 BEUR comes from
co-benefits adding
1000 substantially to the
overall ROI.
0

Upfront Investments Benefits

B Upfront investments [ Net recurring costs/savings 8 Co-benefits 18



Model methodology - overview

Sub-sector Assumptions
specific data for sub-sectors

City specific Sub-sector
inputs specific data

+ Simple and pragmatic
modelling as a function
over time

Co-benefits
database

Costs
database

Use average of 2-3
reliable estimates of co-
benefit value. Strive to
interview experts for
important co-benefits

NPV

Investments until 2030
Co-benefits linked to
investments until
2040/2050
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NetZeroPlanner user flow

2018 2019 2019 2020

Cities access

the tool

through the
NZC portal

= = Baseline scenaric wes== Waste emissions === Freight transport emissions wesss Building emissions s Emissions from other sectors wess= Transport emissions wssm Electricity emissions

Subsectors
Electricity Transport
Scenario forecast 2030 Scenario forecast 2030
70 e 79 e
Change 2019 - 2030 Change 2019 - 2030
I -85% -80%

What is
NetZeroPlanner?

®

& —

@ S
o—

2022 2023

Emissions from
other

’—O
—e

]

®

®

2024

Building

Scenario forecast 2030

Scenario forecast 2030

A1 iy 78 iy
Change 2019 - 2030 Change 2019 - 2030
-83% 67%

NetZeroPlanner

Plan Your City’s Path to Net Zero Emissions

Valencia CAP 2030

Data completion score: W0%

~ Start Planning Here Wour scone rabes how complete cily 4ats 1S, weghing imaortent [ooal valles
far ascuriie predictions, Enber city Sala 1o ngrave your goans amd gel befee
projectons.
0 Hgh oy 1337132 Mekias by 3808 D Low pEishe 200
Support
Learn with

NetZeroPlanner

.

[ ‘iz Dhun pemal5 (0 aes hidedaird *"] [ Exdport Dunc s a5 Exoel :]

b c o

E " Data collection center &,
Dewis collaction (1019 Fuiues ass g bians [Z030]

Ciodlect sssertial data about yaur ofy's cwrrant state acmoss kay sactore. This prase facusas on getharng raw datas %o oskablish a basoline for your
chiy's clmang il hves

L Desnographc data

B @1 %
1, Passangar fransporiatan Bwowm @4 BT -
Ll Vil s . ity ) S
-
Tranaportaton e
Foral I GO G Nt - A BngeT innpari
2026 2027 2028 2029 2030
I - Al Nitegr ')
TrRNSPOF] BB - DALSENper Cars 2,935 P - @ rin I S L 25

Freight transport
emissions

Scenario forecast 2030
26wy

Change 2019 - 2030
-76%

& PNy haroke 251 IE2AN

Waste emissions

Dashboard shows plan results versus baseline by sector and
sub-sector.

Scenario forecast 2030
17 e

Change 2019 - 2030
9%

21



Create a new plan

Create new plan X

Muenster 3 (2019)

What's your city's population? ®

s your city warm or cold? *

Warm (Above 12°C yearly average)

Cold (Below 12°C yearly average)

Previous

Create new plan

Muenster 3 (2019)

What's your city's population? *

s your city warm or cold? *

What's the percentage of renewable energy

electricity mix? *
p

n your

High {50-100% renewable)

Low (0-50% renewable)

@
b‘.
y

Click on the button:
Create new plan in
NZP. A window will
appear with these
three questions.

What are the answers

to these questions for
your city?

22



Input data and assumptions for your city C

. Answer the 3 questions about your city,
Valencia CAP 2030 and you are ready to start planning:

Daka completion score: ¥30%

JocrScorm es e complee sy s I elgang nparint et s * Allinput fields include a Comparable
erojectans. City Value that is based on a

0 High pricriny: 1527132 i Moceraa el 188 Low prhy 99036 popL”atlon-adJUSted average Of
el [T re—— European cities comparable to yours

(based on your response to the
earlier three questions). If you do not
input a number in any field, the

Dot colecton GO P seeusmptiens (2030 system will default to the Comparable
City Value. The Comparable City

Data collection center L, L

Colloct sepential data about your ofy's curmant slate scroes kay sactore. This phase focusas on getharng mw data %o otablish a baseling for your

clty’s clmate inaiatives Value can also be used to validate
I Desmnivrtan e data [ JEIr o 1 A the InpUtS yOU dO have
2, Passangar traniportaton o Bin B « Allinput fields are marked as High,

Moderate, or Low priority to make it

- | ' e M e easier for you to know which ones to
e focus on, and which ones where you
A— —_— might decide to just use the
+ PorTyoes s pE—— e & nardhe 25 Y1752 i

Comparable City Value.

23



Resulting Climate Action Plan forecast U

0
2018 2019 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

— — Baseline scenario == \Vaste emissions === Freight transport emissions === Building emissions === Emissions from other sectors s Transport emissions ssse Electricity emissions

Subsectors
Electricity Transport Emissions from Building Freight transport Waste emissions
emissions emissions other sectors emissions emissions
Scenario forecast 2030 Scenario forecast 2030 Scenario forecast 2030 Scenario forecast 2030 Scenario forecast 2030 Scenario forecast 2030
70 etier 79 ktiyr 41 ki 78 ktdyr 26 ktiyr 17 etier
Change 2019 - 2030 Change 2019 - 2030 Change 2019 - 2030 Change 2019 - 2030 Change 2019 - 2030 Change 2019 - 2030
-85% -80% l -83% -67% - -76% - -£9%

Click on View Outcomes Dashboard to open a separate window displaying model results.

24



By modelling the
impacts of your
Climate Action Plan,
NetZeroPlanner
allows you to run
scenarios to
improve your plan
before you begin
implementation

Create Climate
Action Plan
(CAP)

| |

Iteration and
Management for
Net-Zero Success

» @

Implement CAP

Report
Outcomes &
Evaluate CAP

Implementation

Model, Analyse,
& Improve CAP

25



Working with NetZeroPlanner to create an economic
case

Getting the most accurate inputs for the model data input sheet is critical to getting the
most accurate forecast of carbon and cost / benefits aligned with each city’s Climate Action
Plan

Comparable City Values based on the similar city average are provided for each input cell to serve
as an accuracy check for city specific inputs or a default where data does not exist.

Cities fill in emissions inventory data for their baseline year and assumptions for 2030 to reflect the
expected effects of their Climate Action Plans.

Model calculations by the main sectors of Transportation, Buildings & Heating, Electricity, and Waste
are compared to the carbon emissions calculated in the original emissions inventory (e.g. your city's
Sustainable Energy and Climate Action Plan or SECAP) to highlight possible issues with data inputs
and / or possible issues with emissions inventory calculations.

Whatever emissions do not fall in the main sectors (such as Industry, Agriculture, Ports, Airports,
Freight Rail etc.) are put in a sector called “Other”. The city emissions inventory is assumed to be
the best estimate of Other which is then used in the model.

Cities adjust 2030 assumptions to better align with their Climate Action Plan and to get closer to the
decarbonisation goals for their city.

26



Frequently Asked Questions

What year should | use as the baseline for my
analysis?

It is is a good idea to use a baseline year where you have prepared a
solid emission inventory. This will allow you to validate the results of
the model against your emissions inventory to highlight any data input
errors. We do not recommend using the years 2020 or 2021 due to
the unusual effects of COVID in those years.

Do | have to fill in every one of the fields in the
Data Collection and Future Assumptions tabs?
What if | am missing data for some of those fields?

You do not have to fill in every input field. All fields include a
Comparable City Value that is based on an average of European
cities that are similar to yours. If you do not input a number in any
field, the system will default to the Comparable City Value. The
Comparable City Value can also be used to validate the inputs you do
have. If you decide to use the Comparable City Value, please be
sure to review the number to ensure that it well represents your city.
All input fields are also marked as High, Moderate, or Low priority to
make it easier for you to know which fields to focus on, and which
ones where you might decide to just use the Comparable City Value.

27



Frequently Asked Questions

In the emissions inventory section of
the Data Collection tab, how do |
handle electricity used in the
Transportation and Buildings &

Heating sectors?. .
All electriTity should go into the Electricity
sector. The Transportation and Buildings & Heating

sectors should include no carbon from electricity.

| have also created a SECAP emission
inventory. Why does the output of the
model not exactly match my SECAP?

There are likely some small methodological
differences between your SECAP emission
inventory and the NetZeroPlanner model. The
biggest difference may be that electricity is
separated into its own sector called “Electricity”
whereas your SECAP emissions inventory may
include electricity in the Transportation and
Buildings & Heating sectors.

How should | handle carbon sinks
such as forestation in the model?

The model does not calculate the carbon benefits of
carbon sinks.

28



Frequently Asked Questions

The model calculates the carbon reduction from
the 2030 Business as Usual (BAU) case. How is
the BAU case calculated?

The BAU 2030 case is designed to represent what would have
happened if you had not implemented your Climate Action Plan. It
increases carbon over time based on population growth and reduces
carbon over time through the natural replacement of worn-out
equipment (cars, trucks, heating etc.) with newer more efficient fossil
fuel equipment.

How does the model analyse just the impact of the
Climate Action Plan separately from what would
have happened if the plan had not been
implemented?

The model calculates the incremental effect of your Climate Action
Plan. This means that any decarbonisation effects as well as any
costs and benefits are incremental to what would have happened if
you did not implement your Climate Action Plan (otherwise known as
the Business as Usual case).

29



Frequently Asked Questions

How does the model handle Scope 1, 2, and 3
emissions?

The model includes Scope 1 and 2 emissions. It only includes Scope
3 for solid waste (rubbish) that is discarded in the city but processed
outside of the city.

The model calculates carbon and costs and
benefits for four major sectors (Transportation,
Buildings & Heating, Electricity, and Waste). How
does it handle emissions outside of those four
main sectors? _ _

All emissions that do not fall into the four main sectors are grouped
together in a sector called “Other”. This sector includes emissions
from IPPU and AFOLU among other emissions. The model does not
calculate the carbon reductions or costs and benefits in the “Other”
sector. There is an input on the Future Assumptions tab where you
can say how much you believe this “Other” sector will decline in
emissions through 2030 so these emissions can be included in your
planning.

30



Frequently Asked Questions

The expense produced by the model for the city
does not exactly match what we have budgeted.
Why is this?

One of the main reasons the numbers will likely not match is because
the model calculates Incremental Cost, while your city likely budgets
Total Cost. As an example, the model only includes the additional
cost of an electric bus over an above the cost of a replacement diesel
bus. Since your budget likely includes the total cost of the electric
bus, your budget may be higher than what the model shows.

Another reason is that the model only includes the Direct Cost of
each sub-sector or lever, not the Indirect Cost. In our bus example, it
would calculate the incremental cost of the electric bus plus charging
infrastructure, but it would not include the cost of a dedicated bus
lane for those electric buses.

The model breaks out Capital Expense (CAPEX)
and Operating Expense (OPEX). What is the
difference between those two types of expenses,
and why should they be separated?

CAPEX (often called Investment Expense) is the money required
upfront to purchase an asset necessary for decarbonisation. OPEX
is the ongoing expense necessary to use that asset. In
decarbonisation projects, incremental OPEX is usually a cost savings
as the cost of running the new asset is cheaper than the old asset (for
example, electricity is usually cheaper than diesel fuel). City finance
departments need to split CAPEX and OPEX because they are
treated differently from an accounting perspective and are often
funded differently.

31



Frequently Asked Questions

In the results tables produced by the model, the
financials are shown in both “Cash” and “Net
Present Value”. What is the difference and how
should | use each type of analysis?

Some of the financials are expressed in cash (not discounted) and
some are expressed in Net Present Value (NPV)(discounted). Cash
tends to be most useful to your finance / budget departments
because they need to know how much money will actually be

spent. NPV is most useful in financial analysis because it brings all
money back to a point in time for the calculation of Return on
Investment (ROI).

The output Excel tables show that the citizens of
our city are responsible for a very large amount of
the investment needed to decarbonise. Our
national government provides subsidies, so the
investment burden on our citizens will not be so
large. Where do those subsidies show up in the

?I%arlr%ﬁl‘fgnly includes Uses of Funds, not Sources of Funds. It
says how much things cost, but it does not say where the funds will
come from to pay for those costs. The costs you see in the model
outputs do not take into account any subsidies provided by the
government to reduce that cost to citizens.

32
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NetZeroPlanner is a tool for climate strategic planning

and performance management

City provides city-specific baseline
year data inputs and 2030 Climate
Action Plan assumptions

Valencia CAP 2030

Drata completion score: 100%

Yiour Scone rales how oamplite city 48l |5, weghing Frocrtent lbes walies

a1 aceuraly predictions, Entar city Sala 1o improve your peore and get kefio
projections.
A ey pymm————— T L pei ety 39036

[ View Quicomes Dashisard ] [ Expart Duscomesas Excel b

Data collection center

dlesciion (20131 ilre ausumg ians (20301

Colloct essertial data about your cfy's curmant state across key sactors. This prase focusas cn gatharng e da%a %o establish a baseine for your

L Desmographs dita @1 B
2, Passangar franspornatian @nm B
Labii vk it CHRREASTY ey Tl it

Transportaten et

o MG e - paTIeeger 1t

NZP Database: Research-based non-
city-specific data and assumptions

il

NetZeroPlanner tool:
mathematical
calculations for
validation and analysis

(

Decarbonisation Dashboard and
downloadable Excel tables

2018 2019 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
— — Baseline scenario e \Wasle emissions Freight transport emissions s Building emissions s Emissions from ofher sectors s Transport emissions e Electricity emissions
Subsectors
Electricity Transport Emissions from Building Freight transport Waste emissions
emissions emissions other sectors emissions emissions
Scenario forecast 2030 Scenario forecast 2030 Sconario forecast 2030 Scanario forecast 2030 Scanario forecast 2030 Sconario forecast 2030
70 wse 79 wsr A1 s 78 e 26 wsr 17 s
Change 2019 - 2030 Change 2018 - 2030 Change 2019 - 2030 Change 2018 - 2030 Change 2018 - 2030 Change 2018 - 2030
-85% -80% l -83% 67% ~76% -69%
-
A-2.1: Emissions Gap (kt CO2e)
. P‘f‘h“nu Emissions Reduction Romainin Evisai Residual Emissions E"""""m_"““"":t_
missions { ﬂ“ﬂlﬁlg CNAP -emaining Emissions Offs Y g necessary leve ni
2030) zero)
(Absolute value) {Absclute (% of BALU {Absolute (% of BAU (Absclute {% of BAU {Absclute (% of BAU
value) 2030) value) 2030) value) 2030) value) 2030)
Transport 380 276 73% 104 27% 104 27% 0 0%,
& Heating 319 297 P3%| 22 7% 22 7% 0 0%,
Electricity 459 390 B5% &9 15% 69 15% a 0%,
Waste 71 61 B6% 10 14% 10 14% a 0%,
Other (incl. IPPU & AFOEU) 239 199 83% 40 17% 40 17% 1] 0%,
Total 1449 1224 83% 245 17% 245 17% ] 0%
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Downloadable Excel tables help with analysis, (..*
learning, and plan creation

NetZeroCities (NZC) provides templates

on the web portal which may be helpful to

you in creating your Climate Action Plan .

and the supporting Climate Investment Valencia CAP 2030

Plan.

Data completion scare: 100%

NetZeroPlanner provides tables that are e
downloadable in Excel and formatted to o |
th e N ZC p I an te m p I ateS c & High priory: 132132 @ Maderate priceiny: 3638 Lews prinrity: 29/78

These downloadable tables can be very (e owtcomes vestbomra 77 ((Exportoucomes as oo 4, )
helpful to you in analysing your Climate
Action Plan and funding needs whether
you use the NZC plan templates or not.
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https://netzerocities.app/resource-2911?_hsmi=80237418&_hsenc=p2ANqtz--1RfjA5UWI3y6Zl4XvcyYf47t7mEV5amp2qoqkIEWkZGjRTzKHY8gv9P2Bt41gHUSdx-xTDmw2DFczrltMn6zRk3B-vdGGyt_4vCTXdTXrCKA2YIE
https://netzerocities.app/resource-2913?_hsmi=80237418&_hsenc=p2ANqtz-9FbH5uo8q9w2m1CeNIPEl9Tr9zrJ0UfDY5spjFJISGGvI-ub1h0OoBpAcWjNiNHl5k6J4SyRweLFS3BT3SoKVnAHT0CG04cV18s3imRi8CTPjz7bI
https://netzerocities.app/resource-2913?_hsmi=80237418&_hsenc=p2ANqtz-9FbH5uo8q9w2m1CeNIPEl9Tr9zrJ0UfDY5spjFJISGGvI-ub1h0OoBpAcWjNiNHl5k6J4SyRweLFS3BT3SoKVnAHT0CG04cV18s3imRi8CTPjz7bI

Investment Plan example: Sectoral Costing
(NPV basis)

@

B-1.1: Table & Sectoral Costing (Net Present Value - NPV)
NPV Investment, NPY Operatians NPVMERR | All financial information
Sector Subsector EJ:::E“I:;.-ZE::-E} S{a':r':a;-zg::x ;;;:10.3:“:::: Expense / Year| (MEUR 2020- |n thls table |S on a Net
2030 2040 A edoion | Present Value
Reduced motorized passenger (dISCOunted) baS|S Wthh
transportation need € - £ 1,443 103 | € - £ 340 |S most helpful |n
Shift to public & non-motorized
transport £ (127)] € 253 45 | € 284 | € 364 calculating Return on
Increased car pooling € - le 423 26 | € - le 122 Investment.
Transport Electrification of cars + motorcycles | € [48}| € (1 23 € 210 € 12 In thIS example’ It WI”
. take an NPV investment
Electrification of buses £ 39)| € 23 14 | € 281 |€ 17
of 2.51 MEUR to reduce
Optimized logistics € L 195 43| € - {€ & CO2e in the year 2030
Electrification of trucks € (102) € 6 22 | € 4464 | € 15 by one kton. Building
Building renovations (envelope) € 1,315} € 255 24 | € 5487 | € 20 renovatlons are the mOSt
expensive investments
Buildings & Heating New energy-efficient buildings € (121} € 77 7€ 18.27 | € 3 (at 5487 MEUR) per
Efficient lighting & appliances € [a21)| € 938 74| € 570 | € 7 kton CO2e reduced.
Decarbonizing heating generation | € (197)] € 163 193 | € 1.02 | € 73 In the NZC p|an
Electricity Decarbonizing electricity generation | € (202)| € 312 390 | € 052 | € temp|ate, this table is
Waste input for B-1.1 table 6.
Increased waste recycling € 5| € 5 61| € (0.08)] € 2
TOTAL € (2,568] € 4,091 1024 [€ 2.51]€ 1,044
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* Note: negative numbers denote outflows of money (investment / cost) and positive numbers denote inflows of money [savings / co-benefits)



Exercise: Sectoral Costing @

Look at the previous table (answers to following questions can also be found on previous slide):
How much in total will this city have to invest (CAPEX: Capital Expense) to decarbonise?
Which sub-sector requires the most investment? Why do you think it is the most expensive?

Which sub-sector is the most expensive per kton of CO2e reduced in 20307 Which is the
cheapest? How might this help you prioritize which sub-sectors to invest in?

Savings in OPEX (Operating Expense) and Co-benefits can help make the case to city leaders
about why they should invest in climate actions.

How much will the city save in OPEX that will serve to defray the CAPEX costs over time?
Which sub-sector saves the most money over time? Why do you think it saves so much money?

How much will the city save in health costs (Co-benefits) by implementing their Climate Action

Plan?
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Investment Plan example: Capital Planning by
Stakeholder (Cash Basis)

B-2: Table 8 - Capital Planning by Stakeholder

- Total Investment-CAPEX (Cash Basis MEUR 2020-2030)

Tranport

Sector Subsector Citizens Businesses City Utilities Total
Operators
Reduced motorized passenger
transportation need € € € € €
Shift to public & non-motorized
transport € (21} € € (9] € (128} € [156)
Increased car pooling € € € € €
Transport o
Electrification of cars + motorcycles | € [42)| € (11} € M| € € (54)
Electrification of buses € € £ € (48) € (48)
Optimized logistics £ € € € £
Elactrification of trucks € € (21} € (3] € (103} € (127)
Building renovations (envelope) £ (1,083)| € (387} € (F7) € £ (1,548)
Buildings & Heating New energy-efficient buildings € [43)| € B&) € (14)) € € (143)
Efficient lighting & appliances € (348)| € (124)| € (25} € € [497)
Decarbonizing heating generation € (&7} € (24)) € (32)) € (109)| € (232)
Electricity . .. .
Decarbonizing electricity generation | € [29)| € (10} € (2)) € (205)| € (247)
Waste ,
Increased waste recycling £ . € . € 6| € . . £ &
TOTAL € {1,634) € (&664) € (158) € (277) (314)/ € (3,044)
% of Total 54% 22% 5% 9% 10%, 100%
Euros Per Capita (2030
population) € (1,994} € B10)) £ (192} € (337) (384)| € (3.718)

* Note: negative numbers denote cutflows of money (investment / cost) and positive numbers denote inflows of money (savings / co-benefits)

@

All financial information
in this table is on a Cash
(not discounted) basis
which is most helpful
when comparing to city
budgets. Because it is on
a cash basis, the total
CAPEX will not match
the prior table which is
on an NPV basis.

In this example, 3 BEUR
in incremental
investment will be
required through 2030
with 158 MEUR (5%)
spent by city directly.

In the NZC plan
template, this table is
input for B-2 table 8.



Exercise: Capital Planning by Stakeholder (".

v

Look at the previous table (answers to following questions can also be found on previous slide):

How much of the required investment to implement the Climate Action Plan does the
City control?

Which stakeholder group will have to invest the most to achieve the CAP?

How will you influence, motivate, and support citizens and businesses to invest their
own funds to decarbonise? What funding and policies are in place at the regional,
national, and EU level to help change citizen and business behaviour to decarbonise?

Based on the list of selected actions in your group’s concept Climate Action Plan (see
module 3) :

Who are the stakeholders to involve?

Which co-benefits could be of interest to them?
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Investment Plan example: Key Performance

by Sector

B-2.1 Table 10: Economic Indicators by Sector

Sector Indicator Indicator Unit Indicator Baseling Ind 20 ;J"g“
Reduced motorized passenger
transportation need % reduction by 2030 35%
Reduced passenger kilometers by car
through shift to public & non- % reduction in car passenger
motorized transportation kilometers by 2030 30%
Car pooling average passengers per car 1.2 1.5
Electrification of cars + motorcycles
by 2040 % of fleet electrified 0% 35%
T Electrification of buses % of fleet electrified 0% 100%
ransport
Optimization of trucking logistics - average utilization of maximum load
light duty trucks (< 3.5 1) weight for light duty trucks (< 3.51) 23% 45%
Optimization of trucking logistics - average utilization of maximum load
heavy duty trucks (> 3.5 t) weight for heavy duty trucks (< 3.5t) 45% 60%
Electrification of light duty trucks
<3.5t by 2040 % of fleet electrified 0% 90%
Electrification of heavy duty trucks
<3.5t by 2040 % of fleet electrified 0% 60%

Indicators (’:.

By showing baseline
and 2030 target side
by side for the Key
Performance
Indicators, cities can
make better decisions
on how ambitious
they want to be in
their Climate Action
Plans.

In the NZC plan
template, this table is
input for B-3.1 table
10.
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Exercise: Key Performance Indicators @

Look at the previous table (answers to following questions can also be found on previous
slide):

Do you think this city's 2030 goals for transportation are too high or too
low? How do they compare to your own goals?

This city will be investing a lot of money in electric buses to get from 0%
electric to 100% electric by 2030. How would you track their success in
implementing this action over the next six years?

Electrification of transport is a large part of this city's Climate Action Plan.
In order for electrification to be successful, what other sector needs to
decarbonise?
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Investment Plan example: Return on Investment by )

Sector (NPV basis)

B-3.1 Table 11: Financial Indicators by Sector

NPY Investment| NPV Opaerational NPV Co-benefits NPV Return on INPV :‘EU:
Secto Subsector Expense - CAPE)] Savings - OPEX MEUR ene Investment (ROI] % Return on Year 2030 kton E nves ﬂl}.:
ecrer (MEUR 2020- | (MEUR 2020- | | 2}“‘” (MEUR 2020- | Investment (ROI] CO2e Reduction 20’;:‘:;: c -C::
2030) 2040) 2040 2040) n-mee
Reduction
Reduced motorized passenger
transportation need € € 1443 | € 340 | € 1783 0% 103 | €
Shift to public & non-motorized
transport € (127)| € 253 | € 364 | € 489 384% 45 | € 2.84
Increased car pooling € € 423 | € 122 | € 545 0% 26 | €
Transport
Electrification of cars + motorcycles £ [48)| € (1) € 12 | € (38) -FB% 23| € 210
Electrification of buses € (39)| € 23 | € 17 | € 2 5% 14| € 2.81
Optimized logistics € € 195 | € &b | € 262 0% 43 | €
Electrification of trucks € (102)] € 6| € 15 | € (B1) -80% 22 | € 4.64
Building renovations (envelope) £ (1,315)| € 255 | € 20| € (1,040) -719% 24 | € 54 .87
Buildings & Heating New energy-efficient buildings £ (121} € 77 | € &€ (37 -31% 71€ 18.27
Efficient lighting & appliances € [421)| € 938 | € 7€ 524 124% 74| € 5.70
Decarbonizing heating generation € (197)| € 163 | € 73| € 38 19% 193 | € 1.02
Electricity
Decarbonizing electricity generation | € (202)| € 32| € € 110 54% 390 | € 0.52
Waste
Increased waste recycling € 5|€ 5|€ 2|€ 12 -248% 61 ]€ (0.08)
TOTAL € (2,568) € 4,091 | € 1,044 | € 2,567 100% 1024 | € 2.51

* Note: negative numbers dencte outflows of money (investment / cost) and positive numbers dencte inflows of money (savings / co-benefits)

All financials on this
table are shown on an
NPV basis in order to
calculate Return on
Investment (ROI).

In this example, the
overall Return on
Investment (ROI) is
100%.

Co-benefits make up
20% of the return.

In the NZC plan
template, this table is
input for B-3.1 table
11.
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Exercise: Return on Investment by Sector @

Look at the previous table (answers to following questions can also be found on previous slide):

How much of the total Return on Investment is made up of co-benefits? Would
this city's Climate Action Plan still have a positive ROI even without co-benefits?

Electric cars and trucks show a negative ROI because they are still more costly
than ICE vehicles. This should change as the cost of electric vehicles continues
to fall.

Building renovations has a negative ROl and a high cost per kton of 2030
carbon reduced. Building renovations are still play an important climate role
because buildings generate such a high proportion of city emissions.
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Progress Tracker
allows cities to
report actual results
against their original
plan by sector to
learn and adjust
based on what Is
working and what is
not

Create
Climate Action
Plan (CAP)

| |

Iteration and
Management for
Net-Zero Success

» @

Implement CAP

Report
Outcomes &
Evaluate CAP

Implementation

Model, Analyse,
& Improve CAP

44



n N,
Progress Tracker allows for informed progress @
management based on actual results to plan

2018 2019 20$19 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

— — Baseling 5CeNario = VWaste eMISSIONS  we== Freight transport emissions s Building emissions s Emissions from other sectors s Transport emissions wsssm Electricity emissions

Subsectors
Electricity Transport Emissions from Building Freight transport Waste emissions
emissions emissions other sectors emissions emissions
Scenario forecast 2030 Scenario forecast 2030 Scenario forecast 2030 Scenario forecast 2030 Scenario forecast 2030 Scenario forecast 2030
70 ktdr 79 ktdr 41 ktyr 78 ktdr 26 ktder 17 ktdr
Change 2019 - 2030 Change 2019 - 2030 Change 2019 - 2030 Change 2019 - 2030 Change 2019 - 2030 Change 2019 - 2030

I -85% -80% l -83% 67% n -76% - -69%

Scheduled to be available in NetZeroPlanner by year-end 2024 15
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