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Introduction to the CADS Tool

A decision support, communication, and
calculation tool.
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Tool Requirements and Examples . .
Using and understanding the CADS tool.
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The CADS Tool in Numbers

Tools online for 7 cities, in 6 countries, covering a total

city population of 2.3M residents.

123 actions included, resulting in...

...a total emissions reduction of 8.7M tonnes CO2e, Denmark,
from baseline to target year. f ,

%
...total costs of S.ZB and benefits of 179M EUR, Germany

in three currencies (EUR, SEK, PLN).



What Is the CADS Tool?

A Decision Support Tool
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Achieve a 100% Renewable
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processes

Infrastructure Improvements in the Efficiency
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What Is the CADS Tool?
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A CO mm u n icatiO n S TOOI Transportation emissions

In the emission calculation, emissions from transport are divided into road traffic, tram traffic
and local train traffic. Road traffic is further divided into passenger car, truck, van, bus and
motorcycle traffic. The calculation of emissions from transport is based on three basic factors:
transport performance (km's) by vehicle type, propulsion and vehicle specific emission factors,
and propulsion distributions by vehicle type.

* Visualize outcomes of interest - emissions, e p—
financial balances - for a given scenario

Scenario forecast
300

e Create financial visuals: cost efficiency, cost-
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¥ Download ~

e When hosted online, an interactive public
website is available for all

In the emission calculation, emissions from transport are divided into road traffic, tram traffic and local
train traffic. Road traffic is further divided into passenger car, truck, van, bus and motorcycle traffic. The
calculation of emissions from transport is based on three basic factors: transport performance (km's) by
vehicle type, propulsion and vehicle specific emission factors, and propulsion distributions by vehicle type.
The assessment of actual traffic emissions has been based on the municipality-specific calculation of VTT's
Lipasto database until 2023, which has provided both performance and total emissions by vehicle type.
The performance estimates for the baseline scenario until 2030 have been obtained from the Tampere's
regional traffic model, the TALLI model, which have been adjusted as growth factors to the actual traffic
results provided by VTT's Lipasto model. The Talli model has not been able to distinguish a separate baseline
scenario, and its forecast includes key transportation and road investments. However, the effects of the
construction of tram lines 1-3 on bus and passenger car traffic, have been able to distinguish from the




What Is the CADS Tool?

Behind-the-Scenes: A Calculation Tool

Calculations incorporate causal relationships, which allows:
e Complex scenario-building
* |Interventions at multiple steps in emissions-generating processes

* |[nteractions between climate actions: synergies and dampening effects
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CADS Tool Demo: Public Site & Admin Portal



When hosted online, the L Use the scenario and
CADS tool is accessible TR Y — year selectors to update
via an interactive public — all the tool’s calculations
website. X and visualizations

| dynamically.

See the baseline
(business as usual),
targets, and the annual

Outcome pages allow
users to “drill down”
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Use the scenario editor

to create custom
scenarios - turn actions
on/off, and adjust action
parameter sliders.

i Aarhus Greenhouse Gas Inve

Edit scenario

Selected scenario

Custom v

Actions

16/17 active actions
Energy
Carbon Capture and Storage

Is implemented

Energy
Energy Efficiency Improvements

@D 1s implemented

Energy
Energy Efficient Municipal Buildings

@D s implemented

Energy
Expansion of Renewable Energy

@D s implemented

Energy
Green District Heating of the Future

@D s implemented

Energy
Sustainable Municipal Facilities

@D s implemented

Energy
Zero-emission Municipal Machinery
and Driving

@D s implemented

Transportation
Green Mobility Plan

@D 15 implemented

Transportation
Optimized and Emission Free
Fleet

@D s implemented

Transportation
Sustainable Air and Maritime Transport

@D s implemented
Transportation
Sustainable Soil Management

@D s implemented

I Waste
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The “edit scenario”
button is available on all
the tool’s pages, and
opens the editor panel.

The tool’s calculations
and visualizations update
dynamically.
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Ostersund Climate-4-CAST Decision Support Tool
t h e to O I ’S h e a d e r Greenhouse gas inventory (2010-2023) and forecast (2024-2030) for the City of Ostersund.
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Details pages allow
users to explore graphs
in more detail.

Choose which attribute
to visualize, and filter by
other attributes.

Follow the causal chain -
see which links in the
chain directly affect this

Affected by

3] CHP District Heat Emissions

5] CHP Electricity Genera tion Emissions

graph, and which links
this graph affects in turn.

=] Carbon Capture and Storage

nterres B co-rundedny Climate-4-CAST is co-

Has effect on

[5>  Energy Emissions

Depending on the data
provided, the chain may
lead back to activity data
- energy consumed,
kilometers driven, etc. -
and emission factors.



The actions page lists all
actions, with emissions
reductions, net costs,
and cost efficiencies.

Add descriptions, and

m Bleaiue Sartoss oz i _
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Scenario

Selected scenario

" : —  Edit Scenario outcome
Climate Action Plan - == scenario (] Net Emissions -84.1 ktiyr below the target 2030.
Display: Referenceyear 2018 Targetyear 2030+

Impact on Type Sort by Sort direction

Showing 17 actions

Show: i= List -

Annual
Type Name Included in scenario 2018 impact

Net cost 2018~ Cost
2030 2030

efficiency

Carbon
Energy Capture and -432 i« -432 kayr 1,500,000 DKk 3.47 DKkt

Storage — —

link to detailed action
impact calculations.

. Energy
Energy Efficiency -5.46 Kt -5.46 iy 5,000,000 DKk 916 DKkt

Improvements

Energy
Efficient

Energy Municipal

A9k 179k 7,500,000 bkk 4,180 DKkt

Expansion of
Energy Renewable <281k 281 k4r 42,500,000 okk 1,510 DKkt
Energy J J

Green District
Energy Heating of the 2.74 kt 2.74 keyr 6,000,000 DKK 2,190 DKkt

Future

Sustainable
Energy Municipal
Facilities

ke -1 keyr 4,500,000 Dk 4,500 DKkt

Zero-emission
Municipal -0.5 kt 0.5 keyr

Energy Machinery 0 DKK 0 DKKt
and Driving

Transportation a’::irI‘ity Plan =109 kt 109 kiyr 0 DKK 0 DKKt

Optimized and
Transportation  Loi=en Free A5k 15 k4r 4,500,000 Dkk 3,000 DKkt
Fleet ' '

Sustainable
Transportation  arand Bldk 3144 2,250,000 ke 71.5 Dkt
Transport ! .

Buildings —

Sort and filter the action
list.

Cost efficiency indicates
the price paid (in EUR,
etc.) per tonne of CO2e
reduced. Negative values
indicate savings per
reduction.
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(MAC) visualization T
shows the price paid per
tonne of CO2e reduced,
versus the cumulative

reduction.

Actions are more
efficient as the action’s
bar is more negative, —o
and more impactful as
the bar is wider.

T rtation (Organizational)
Phase out Private Cars in Service -

(ksEK)
.I
L1

Cogf effectiveness (kSE|
|

Net Emissions Net Costs Cost effectiveness

240 « -5,450 isex -22.7 sext @

Negative values indicate
savings. This action saves
23,000 SEK for every
tonne of CO2e reduced.
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The cost-benefit
visualization shows the
financial costs and
savings of each action.

Scenario

Selected scenario

=

Scenario outcome
Carbon-neutral Tampere 20... ~ = “::;tm o

Net emissions 28% above the target 2030.

Display: Referenceyear 2010 Targetyear 2030+
. .
Cost-benefit analysis
@ Net Benefit Benefit [ Cost

PRIVATE: Building renewable
electricity production (PV)

PRIVATE: Air-to-air heat pump
investments across the municipal
building stock

PRIVATE: Change in vehicle
propulsion of private cars

CITY: Change in the propulsion of
bus fleet

CITY: Replacing street lighting with
LEDs

PRIVATE: Replacing oil heating
across the municipal building stock

CITY: Parking policy to support
sustainable mobility

CITY: Energy efficiency renovations
in city's building stock

CITY: Energy efficiency measures for
new construction projects in city's
own building stock

CITY: Improving the service level of
public transport

SUBSIDIARY: Smart grid and virtual
power plant development

PARAMETER: Oil price
PARAMETER: Electricity price

PARAMETER: District heating price

PARAMETER: Shift to low-carbon in
national electricity prodution

SUBSIDIARY: Waste heat recovery
in district heating

CITY: Replacing fossil fuels with
renewables in the city's own
chinery

SUBSIDIARY: Additional investments
in Naistenlahti 3

CITY: Promaoting cycling

SUBSIDIARY: Electric boiler and
district heat battery

CITY: Tramline 3 construction

-60,000 k€30,000 k€ 0Kk€ 30,000 k60,000 k€80,000 k€20,000 k€

I 65046 k€
58023 k€
|

25762 kE
|

11589 k€

T 2465 k€

-18165 k€
=
-24379 k€
T |

T -56566 k€
|

T 62040 k&
]

The black bars indicate
the cumulative net
benefit of each action -
savings (in green) minus
costs (in red).

Benefits can include
operational savings,
energy cost savings, and
the shadow price of
emissions reductions.



What’s needed to use the CADS Tool?
Types of Data to Gather

7 s

e Emissions-generating activities within the city: electricity usage, vehicle mileage, ...
e Emission factors: greenhouse gases released per kWh, vehicle mile, ... (2)

e Unit prices: costs per kWh, vehicle mile, ... %

e Action impacts: activity or emissions reductions, investment costs, ... |:||:|\IIZI
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Questions?

Michael Mechenich
Sustainability Data Scientist, Kausal Ltd.
michael.mechenich@kausal.tech
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