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What 1s the tool +

1 why is there a
need?



What is this lesson about?

SUMP-PLUS

® (Climate change and the need for dramatic carbon reduction from transport related activity
is a particular aspect of city planning that has become increasingly important in policy
decision making in recent years.

— Emerging climate targets typically look forward 30 years to 2050.

® The transition to achieve net-zero carbon targets by 2050 requires radical and urgent
change to existing policies.

® However, cities often lack the knowledge and expertise to understand how different scales
and timings of policy strategies impact on carbon emissions.......especially when dealing
with such long timescales.

® This lesson will provide guidance and introduce a tool to fill that knowledge gap and help
cities understand the implications of different policy strategies.
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The need for a new approach to policy strategy

selection SUMP-PLUS
® Traditional approaches to policy making tend to be based on the ‘predict and provide’
. . . . , a)
approach to transport planning — in which future travel demands are ‘forecast’ from the _
current situation, the implications assessed and policy choices made based on this
forecasting.
® Making decisions based on forecasts of how mobility demand will evolve in the futuremay |  ===--
be feasible for up to 10-year timescales.... .....but becomes non-viable for longer term Past  Present  Future
predictions up to 30 years in the future as uncertainty becomes too great to allow fact- Forecasting approach
based decision making.
® To be able to plan policies to address longer term (and more radical) goals and targets b
requires a different approach. e
® The approach described in this lesson provides a ‘backcasting’ frame to identify policy /_/.r"” \
strategies needed to reach the desired future, rather than ‘forecasting’ from the current \
situation. I ¢
®  Backcasting rather than forecasting is also more suitable where radical change is proposed, Post  Presort  Fuhse
which is necessary if net-zero carbon targets are to be reached. Backcasting approach
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How the policy strategy
mix selection relates to the
Transition Pathway
methodology



Policy strategy selection within the
Transition Pathway process

The task of establishing the most suitable policy strategies for long-term planning
sits within the wider process of transition - from where we are now to where we
need to be by 2050. This transition involves not only identifying the policies
needed to get us there, but also the reforms in governance and the strengthened
cross sector collaboration required to support and enable the delivery of these
policies.

This process of transition is described through a Transition Pathway (TP). Within
the SUMP-PLUS project the Transition Pathway methodology has been developed
and is explained in the resources found under the introductory section of the
Transition Pathways module.

In short, developing a Transition Pathway is a Participatory process — it is
developed through a series of workshops involving active engagement of a broad
range of city stakeholders at each step. There are 7 steps in the TP process as
illustrated in the adjacent diagram.

Policy strategy selection is the 4t step in the process.
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1. Assemble team for developing
the Transition Pathway
v
2. Assemble baseline data:
conditions and capabilities

v

3. Workshop(s) and engagement to
review city vision, objectives and targets

¥

4. Policy selection process

Workshop(s)
to select Policy mix that
policies for Carbon achieves i
given FUA / policy | carbon targets
area type analysis Stress test
within FUA support policy mix
tool
Multi- ” Assess policy mix
objective but against non-
with carbon carbon objectives
reduction as Milestones and
a central timings of policy
tenet implementation

v
5. Workshop(s) to identify enabling
actions and map the governance reform
necessary to deliver the chosen policies
effectively in the identified timeframes

6. Time sequencing of reforms

Governance reform| Longer term Governance
feasible to be reforms requiring lobbying
implemented in actions to commence in
the next 5-10 years next 5-10 years

7. Bring it all together in a narrative of
the Transition Pathway
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Policy strategy selection within the Transition Pathway

process

Policy strategy selection must be undertaken with multiple
objectives in mind (e.g. safety, congestion reduction, equity
and inclusion, economic growth, etc), but with carbon
reduction as a central focus.

Because climate change is a multi-sectorial problem, the
links between mobility and other sectors that generate
mobility demand, or impact on transport carbon emissions,
need to be better developed and integrated in the policy
planning process (spatial planning, health, tourism, retail,
energy, etc.)

This is undertaken through a series of workshops to decide
on the mix of policy strategies that are required to meet the
long-term city vision objectives related to urban mobility.
The lesson in the Stakeholder Engagement sub-course
provides guidance on how to undertake this type of multi-
stakeholder participatory workshop.
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SUMP-PLUS

So within Step 4 of the transition pathway we are
establishing the policy strategy choices (and their
timings) that will achieve the future 2050 vision
carbon targets. There may be multiple different
policy strategy mixes that reach the target.

In doing so we consider the impacts of these
carbon focussed policy choices on other mobility
objectives ....... to promote those with synergies
and avoid those that conflict.

Then assess the governance reforms needed to
enable delivery of the policy choices that address
long-term carbon targets........ revisiting policy
choices where necessary reforms associated
with the policy are viewed as impossible.
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The Carbon Reduction
3 Strategy Support Tool



The Carbon Reduction Strategy Support Tool

SUMP-PLUS

® The Carbon Reduction Strategy Support Tool has been developed by the
SUMP-PLUS project to assist cities in identifying a suitable mix of high-level

4. Policy selection process policy strategies, and their timings, that will achieve carbon targets while
Workshop(s) — also respecting and supporting the other objectives that cities are looking to
to select Policy mix that deliver.
policies for Carbon achieves {4
i olic carbon targets . . N
g:;ig ;ﬁf a?,aw:l-s & ® The tool is useful for cities as a stakeholder and political engagement tool to
Stress test . ) ; € . .
within FUA | [ support | ooy i help inform workshop discussions and decision making when developing
tool . ) . . o o s
Multi. = Assess policy mix their long-term policy strategies and defining transition pathways to net-zero
objective but agamst.non.- carbon.
with carbon carbon objectives
reduction as Milestones and ® The tool provides a ‘backcasting’ frame to identify strategies needed to reach
@ central mings of poliey the desired future, rather than ‘forecasting’ from the current situation.
tenet implementation

® This section introduces the logic behind the carbon calculation in the tool
and then the next section describes how to use the tool and the outputs the
tool provides.
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The Carbon Reduction Strategy Support Tool CIVITAS
SUMP-PLUS

Fun_da!mentally there are 2 factors that impact on car!aon Reduce vehicle distance Reduce amount of carbon
emissions from transport. These are the number of kilometres travelled (km)
vehicles travel and the amount of carbon emitted from travelling

a km, defined by the fuel efficiency and carbon intensity of the

vehicle used. AVOID the SHIFT mode of IMPROVE and
need to travel travel switch fuel

Reducing carbon requires

emitted from travelling a
km

i Avoiding the need to travel by substituting physical travel with digital access to services/home delivery or avoiding the
need to travel long distances through localisation;

ii. Shifting mode of travel from car to more sustainable alternatives;

iii.  Improving engine efficiency/carbon intensity of fuel so that each kilometre of travel emits less carbon (including
switching vehicle fleet to battery electric and accounting for the level of electricity generation by source
(renewables/nuclear/fossil fuels).

The Carbon Reduction Strategy Support Tool allows cities to explore different options for a number of strategies related to
these Avoid/Shift/Improve policy areas to gauge their likely effectiveness.
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The Carbon Reduction Strategy Support Tool CIVITA

The policy strategies included in the tool are:

wWoN

SUMP-PLUS

AVOID policy — 4 strategies

services/home delivery
a. commuting trips avoided due to home working

c. shoppingtrips avoided due to home delivery

Avoid the need to travel long distances through localisation

d. daily trips for shopping, leisure, personal trips, education activities
localised within 15-minute walkable neighbourhood

Avoid the need to travel by substituting physical travel with digital access to

b. personaltrips (e.g. banking, health) avoided due to digital access to services

Related to each of these strategies, the
user can select from different levels of
uptake or levels of improvement they
expect by a certain date that they
provide. The tool then estimates the
likely levels of carbon reduction
associated with the user inputs.

SHIFT policy - Shift mode of travel from car to sustainable modes

<3km: promote shift from car to walk / cycle
3km-8km: promote shift from car to cycle / PT
>8km: promote shift from car to PT / carpool

TRANSITION PATHWAYS Lesson on ‘Policy Strategy Mix selection’

IMPROVE policy - impact on average gCO2e/km

a0 oo

Improving fuel efficiency of conventional petrol/diesel engines
Improving fuel emissions by switching vehicle fleet to battery electric
Improving electricity generation by switching to renewables
Improving energy efficiency of electric batteries
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Applying the Carbon
4 Reduction Strategy
Support Tool



The Carbon Reduction Strategy Support Tool

Carbon Reduction S... v

Steve Wright
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on ‘Policy Strategy Mix selection’

SUMP-PLUS

Worksheet 1

Adjacent is an example of the
initial Strategy Mix selection
worksheet.

Some simple background data
for the city is entered and then
the user selects the levels of
uptake or levels of improvement
for each strategy between a pair
of ‘start’ and ‘full effect’ dates.

The ‘waterfall chart’ on the LHS
is output — see next slide.
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The Carbon Reduction
Strategy Support Tool

Worksheet 1 - Tool outputs

The output displays the amount of carbon reduction
related to each strategy input scenario in the form of
a waterfall chart showing carbon reductions at a
point in time (e.g. 2030 or 2050) - see adjacent
Figure.

These enable the user to see how close their input
choices bring them to the defined carbon reduction
targets.

The user can then explore the input scenarios
required in order to reach the future target — this is
done by adjusting levels of uptake / levels of
improvement associated with different strategies.
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2050 STRATEGY MIX impacts

SELECT YEAR TO
WIEW RESULTS BY
THAT DATE l

Carbon reduction compared to 1990 levels

120% AVOID 1
10%
i |
100% 3% g5 N
[ | 2%
-5%

-7
-5%

-11%

60%

2030 'Fie for 55' tanget {555 reductian an 1950 levels)

-2%
40%

20%

2050 'Green Deal’ target (30% reduction on 1590 leveis)

-33%

0%

Work from Home

Online / Teleservices

Heme delivery

Lecalisation

Trips 3-8km (car to cycle/PT)
Trips >&km (car to PT/carpool)
ICE fuel efficiency gains

BEV gains

Due to Pop. Change (2020-2050)
Trips < 3km (car to walk/cycle)

1990 to 2020 emissions change

The waterfall diagram above shows the estimated % carbon reduction at a single
point in time, in this case 2050 (compared to 1990 levels), likely to be delivered by
each policy strategy given the inputs (levels of uptake/improvement) specified by
the user. It shows one possible mix in levels of uptake in avoid, shift and improve
strategies that is likely to achieve the Green Deal target of 90% reduction by 2050.



The Carbon Reduction Strategy Support Tool

2050 Carbon reduction compared to 1930 levels

050 v D g (0K i o 3900

volution of Carbon Reduction up to 2050

Change in Population Inpat; population shnge 2020 to 2050 (3
Lower ¢ > Higher (173
St sk pepultion chings 2020 1 2050

Speed of F Transition 2050
Slower > |Faster

Stress reat renemsbles transition end year 2062

Speed of electric vehicles Transilion [ 7050
Slower ¢ 3> |Faster

2040

Speed of societal change to digital access Input cacistal changs to digital access (Ful offect) 2042
Slower ¢ > Faster

Sareze ook digital oz nd e fll sffec) 0%

Cost of petrol ! diesel

Lover { 3 |Higher

Cost of electricity

Lover ¢ > Higher

Stracs tet;<hif from car o starative modas: %

Worksheet 2 Tool outputs

This figure shows the Tool outputs relating
to the Stress Testing. Using the slider bars,
the user can explore the effects of different
futures. The diagrams to the right of the
slider bars illustrate the impact on carbon
reduction of these different futures.

2030 Carbon reduction compared to 1990 levels

2050 i 55 g 55K i s 191 .

Cumulative carbon emissions

CUMULATIVE CARBON EMISSIONS: INDEX 1=2020
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SUMP-PLUS

Worksheet 2

Having obtained an initial policy mix that
is likely to attain carbon reduction targets
for future years, the resilience/
robustness of the policy strategy choices
can be stress tested in the face of
alternative futures.

This is done in the second worksheet of
the tool by exploring the impacts of
changes in key external factors
(population growth/decline, speed of
renewable energy transition, speed of
societal transition to digital technologies,
cost of petrol/diesel/electricity etc.).

If the stress testing reveals the policy
strategy mix to be weak in the face of
plausible alternative futures, then mix
inputs should be adjusted in Worksheetl
to strengthen resilience to change.
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The Carbon Reduction Strategy Support Tool

Worksheet 3

The timings of strategy
implementation can also
be explored by viewing
how changes to this can
affect overall (cumulative)
carbon emissions as well
as contributions to
intermediate targets prior
to 2050.

Worksheet 3 allows the
user to adjust the strategy
implementation start date
and fully-effective date to
asses the impact of this.
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Evolution of Carbon Reduction up to 2050

The Carbon Reduction

110.00%

Strategy Support Tool o

90.00%

80.00%

Worksheet3 Tool outputs - Evolution of carbon reduction
between 2020 and 2050 for each strategy 70.00%

60.00%

The dashed line in the adjacent figure shows the necessary o N
reduction in carbon for each year to remain on target to z ~ o
achieve the ‘Fit for 55’ target by 2030 and Green Deal target e g e
of 90% reduction in GHG emissions by 2050 compared to so00% 2 T
1990 levels. 20.00% : Residual emissions T - - -
-~

The contribution towards this from the input options selected = *** o=
for each policy strategy is shown for each year by the 0.00% IR
Co|ouredstackedareap|ots_ 8885888888888 888888¢88ssz3c:2z328z2¢¢8

Residual emissions 80% BEV
If the daShed Iine iS not reaChed by the pOIICy Strategy ICE fuel efficiency@80%BEV N Trips > 8km (car to PT/carpool)
selections, then the user is offered the possibility to adjust m— Trips 3-8km (car to cycle/PT) Trips < 3km (car to walk/cycle)
the implementation timings for the various policy strategies. | ocalisation m— Home delivery
This allows the user to understand not only the level of Online / Teleservices Work from Home
uptake/improvement for the policy strategy, but also the — —Fitfor 55' and Green Deal target

timings for when the strategy should commence and when it

. . Example output - Evolution of carbon reduction associated with each
is required to take full effect. P P f

policy strategy scenario between 2020 and 2050 for each strategy
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The Carbon Reduction
Strategy Support Tool

Worksheet3 Tool outputs - Cumulative carbon emissions from
2020 up to 2050

The blue line on the adjacent chart represents the cumulative
emissions estimated for the selected policy strategy mix inputs.

The red dashed line reflects the do-nothing scenario and shows
cumulative emissions if no improvements were made compared
to 2020 rates of emissions (i.e., emissions remain at 2020 levels
until 2050 and are only affected by changes in population).

The green dashed line reflects the cumulative emissions limit if
global temperatures are to remain within a 1.5°C temperature
rise (i.e., achieving the ‘Fit for 55’ target by 2030 and Green Deal
target of 90% reduction in GHG emissions by 2050 compared to
1990 levels).

The cumulative emissions are indexed to the 2020 values of
emissions as a % of 1990 levels. For the example adjacent, we
see that by 2050 the selected policy mix is estimated to produce
cumulative emissions of around 13.5 times the 2020 emissions
while the do-nothing scenario would have resulted in 30 times
the 2020 emissions.
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Cumulative emissions estimated for selected policy mix
— = Cumulative emissions based on 2020 levels with no improvement (do nothing scenario)

— = Cumulative emissions target to remain within 1.5 degrees celcius temperature rise

Example output - Cumulative carbon emissions from 2020 up to

2050 for the selected policy strategy mix inputs
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The Carbon Reduction
Strategy Support Tool

SUMP-PLUS

Policy strategy
Worksheet 4: Impacts on other objectives s e | SHstategles e stetes
| Avoid the need to to alternative modes: for journeys

Finally, a framework for assessing the impact of DEFAULT e e Dl b A
carbon focussed pohcy choices on other VALUES votd the need to ::i:::;s:::li}:;i\at void the need to fﬁf.f:?.?iﬁ;.”::iifk L?ﬁ.:if.i:?"ffﬂfﬁﬁ’maf:iim Improve ICE fuel

) ) . 3 Fravel thm}Jgh are digitised or Fravel thr})ugh 7 a.ﬁu qu(atiun localised  |eycleand g for journeys over eﬂi(iemy of ) )
objectives is provided to ensure that the carbon e [ e romhin " L | e ey
focussed policy choices reinforce rather than Reduce congestion > = >
conflict with other non-carbon objectives that mrpave air qualty >
cities have. incresse safety > > > > >
A simple assessment framework is provided in e sy - -
Worksheet 4 allowing the user to select between suppertscznamc rauth 2 2 2 2 2
positive (+1), neutral (0) or negative (-1) impact Mect new housing demar > > > > >
that each carbon focused policy strategy has on Enfance heah and wellbeing = > > > = >
the cities non-carbon objectives. Users can promote cauity ond social inclusion| > S > D >
undertake the assessment by selecting from any Default values for impact assessment of Avoid, Shift, Improve strategies against other city objectives

of the 8 pre-defined objectives, or can add their

> P [positive (green), neutral (yellow) or negative (red) impact ratings]
own objectives to the framework.

Note that when making a judgement on the impact that each strategy can have on a particular objective, it is useful to consider the
geographic location and scale within the FUA that the strategy would take effect. It is also important to think about the impact of the
strategy on different groups of the population identifying those that may be adversely affected and considering the ways in which they can
be protected or shielded from potentially negative effects to ensure just transitions for all.
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The Carbon Reduction
Strategy Support Tool

The Worksheet 4 assessment should be undertaken within a ‘policy assessment
workshop’ involving representatives of different municipal departments within
the FUA and including the active engagement of a broad range of city
stakeholders including local political leaders, public and private representation
from other sectors, and civil society organisations. This qualitative assessment
can take account of spatial variation within the FUA highlighting the need for, or
inevitability of, more contribution from one policy area and less in another (e.g.
more avoid and less improve in dense urban areas of the FUA and vice versa in
more rural areas).

The intention of this assessment is to flag where particular strategies are likely to
have an overall negative impact on any other objective. Where this is the case,
then within the policy assessment workshop, cities need to consider how the
negative impacts can be mitigated or avoided through regulatory or fiscal
interventions (e.g., protections or subsidies for particular groups that are
adversely affected). If this mitigation is not possible, then the policy strategy mix
selected in Worksheet 1 of the Carbon Reduction Strategy Support Tool should be
reviewed and where possible adjusted to remove or at least reduce the scale of
choices that are likely to cause intractable negative impacts on another objective.

TRANSITION PATHWAYS Lesson on ‘Policy Strategy Mix selection’
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4. Policy selection process

Workshop(s)
to select Policy mix that
policies for Carbon achieves 1
given FUA / policy | carbon targets
area type analysis Stress test
within FUA support policy mix
tool
Multi- “ Assess policy mix
objective but against hon-
with carbon carbon objectives
reduction as Milestones and
a central timings of policy
tenet implementation
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The Carbon
Reduction Strategy
Support Tool

Configuration Settings Worksheet

The configuration settings worksheet
allows users to adjust the default
values for a number of parameters
used in the tool.

This allows more locally relevant
values to be defined. If the user
enters a local value for any of the
parameters in the configuration
settings sheet, then this overrides
the defaults applied by the tool.

Setting locally relevant parameter values

FHs e Hoews cmars f0 SPeise 80 OBt v LSS AV 3TN B SAATANER LRST 7 80 i TR e anne Aoeali ndeviat vaies fn be olyined

User should

define alocal
walue if they do
rot wish touse

IF you want to use the
defaultvalue, make
sure the local value cell
iz empty [delete any

the default values previously
value. entered ta the relevant
L]
Diefailt
Local Yalue Walue | Lnits Comment ! Source
The el efficiency of the auerage car on the road in 2020in the UK was spprox. 133 gCO2%km, The
average age of cars on the 10ad was 8.5 Jears. The average fuel efficiency of new conventional cars in
2020 was 122qC02km [Dep for Transport hitp: L2t 0zZ-eMissions-
L car-uk#noga). Carbon dlox\de EMISTIONE per car steadlly declined every year between 2001 and 2013,
Baze-caze COZ emizsions from ICE cars onthe road [All areas 138 gCOXkrn  decreasing by arqund 2.7 gikm each year.
Commuting trip distance as 3 of tetal trip Urban | 24 Default values derived Frorm Mationl Travel Survey data analyusis on trip distance
T ! N Peri-urban 265 b trip purpose for England. Table MTS9912 provides data for RurallUrban
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A 5 Entertainment . .
i s ciance by ip purpose
%
Personal business trip distance as 3 of total Mizn i vetting s
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Shopping trip distance as 22 of total trip Llrb.an | Ef
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Education
Shopping. leizure, education, and personal Urban | [SiEA H‘“‘"’ -
business trip distance as 2 of total ip Peri-urban 453 Facort Egueatien
distance [within particular area bupe] Hural | 05
%2 of trips within Tkrn of harne that are Default value denved From MTS0E08 - Average number of tnips by tnp length and
walked, cycled or use public ransport All areas 9032 rnain mode: England 2019
<3k 467
3-8 kmUrban 2622
> 8km 287
<¢ of all trips by dist band [withi <3krn 372 Default values are derived from Table NTS9911 - Average nurnber of trips [trip
=ara nDSt. Y I s ancet an] watnn 3 - 8 krPeri-urban 205 rates] by trip length, region and Rural-Urban Classification: England, 200%2013
[PEIWEEET €8 B3 > Bkm 432 [Departrnent For Statistics, Mation Travel Survey).
<3k 247
3-8 kmRural 262]
> 8km 50%]
Average carbon intensity of renewable LCarbon intensity of electricity varies greatly depending on Fuel source. Az arough
electricty generation (wind, solar, hudro, All areas 10f gCO2elkwh guide coal has a carbon intensity of about 1.000g CO2k\Wh, ail is B00g CO2kWh,
natural gas is around 500g CO2kWh, while nuclear, hydro, wind and solar are all
less than 50 g CO2kWh The carbon intensity of grid electricity is deterrined by
werage carbon intensity of Fossil Fuel | | ‘ | | the fuel mix used in generallun eqg. Mure coal and less use of gaz intl he grid
electricty generation [coal, lignite, ail. gas Al areas B0 gCOZelk W h alartric
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The Carbon Reduction
Strategy Support Tool

The final output from the use of the Carbon Reduction Strategy Support Tool is a
preferred policy strategy mix for achieving long-term and intermediate carbon
reduction targets up to and including 2050. This preferred strategy mix includes
defined levels of uptake/improvement and timings for implementation of the
avoid, shift, improve strategies within this mix.

These outputs are useful for cities to inform workshop discussions and decision
making with stakeholders, including policy makers and politicians, when
developing their long-term policy strategies and defining transition pathways to
net-zero carbon.

The next step of the Transition Pathway process is to then assess the preferred
policy strategy mix to ensure that the strategy selections are realistic and
realisable in the context of the existing governance capacities and the achievable
governance reforms that would be required to deliver the new policy.

Refer to the:
e Lesson on TP methodology and the

* Lesson on Governance capacity building to support the creation of cities'
'transition pathways'

TRANSITION PATHWAYS Lesson on ‘Policy Strategy Mix selection’

1. Assemble team for developing
the Transition Pathway
-
2. Assemble baseline data:
conditions and capabilities
v

3. Workshop(s) and engagement to
review city vision, objectives and targets

A 4

4. Policy selection process

Workshop(s)

to select Policy mix that
policies for Carbon achieves 1
given FUA / policy | carbon targets

area type analysis Stress test
within FUA support policy mix

tool
” Assess policy mix
against non-

Multi-

objective but L
with carbon carbon objectives

reduction as Milestones and

a central timings of policy
tenet implementation

) 4

5. Workshop(s) to identify enabling
actions and map the governance reform
necessary to deliver the chosen policies
effectively in the identified timeframes

v
6. Time sequencing of reforms

Governance reform| Longer term Governance
feasible to be reforms requiring lobbying
implemented in actions to commence in
the next 5-10 years next 5-10 years

v
7. Bring it all together in a narrative of
the Transition Pathway
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The Carbon Reduction
Policy Support Tool

SUMP-PLUS

The Carbon Reduction Strategy Support Tool has been developed in Excel and is
available free to use by any city.

® The tool is available on the CityConsult Agency via this link: Link to be
provided

® A more detailed description of the tool and user guide is available via the
above link.

® |n addition, an assignment has been set where users are tasked with
collecting data for their city and to then experiment with input options for
the different Avoid Shift Improve policy strategies —to obtain likely impacts
of these options on carbon reduction up to 2050: Link to be provided

®  Further queries relating to the Carbon Reduction Strategy Support Tool can
be directed to steve.wright@vectos.eu

*
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Thank you

Follow us on social media
* Twitter @SUMP PLUS EU
* LinkedIncivitas-sump-plus

Subscribe to our newsletter
* https://sump-plus.eu/newsletters

sump-plus.eu
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