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Dutch Town Best

30K inhabitants — 12K houses

Average income: 26K Euro/yr.

Cooperation Best Duurzaam

Mission:
Promote Sustainability
« Consultant
* Mediator
Organization:
« 360 members
* 40 active volunteers

» Working groups (Technology,
Education)
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Town Best as a part of a System

Noord-Brabant Initiatives

The Netherlands - National Laws and Regulations

European Union — EU Goals and Guidelines

, World - UN Sustainability Goals
« Governmental regulations

* Resident needs, wishes and possibilities
 Best Duurzaam vision and resourcefulness



Problem Statement ﬁ\

Best Duurzaam was missing an overall vision and a shared
understanding for further direction and action.
In addition, the cooperation wanted to improve the communication with
external stakeholders, especially municipal government.
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Concept of creating a roadmap is to get all the involved stakeholders on the same page.
A roadmapping is an approach that supports a cross-disciplinary stakeholder communication
and provides a context for projects and activities.



Research Questions &

* How does creating a roadmap facilitate communication and sharing among
stakeholders?

* How does creating a roadmap aid the local community to become more
sustainable?

* How does a roadmap help in finding fitting solutions to sustainability goals?
» What factors do help in the creation of a roadmap?

» What factors can prevent the success of the creation of a roadmap?



Roadmap — What is it?

Drivers

Enablers

A roadmap is a structured framework that supports dialogue and

communication

Past - Now Short-term Medium-term Long-term Vision
Objectives What is happening? What do we need?
/demographics, environmental, social, political, legal/
Trends
Solutions How to get there?
Ca pab“ities /renewable energy, circular economy, education, etc./
M What means do we need/get?
eans /hard and soft technology/
PR s What resources do we need?
/human competences, education, production, supplies/
EorE A What governance do we need?

/standards, regulations, compliance, leadership/




Process of Creating a Roadmap

Project
Start

Stakeholders
, Vision and
Concerns

Revising

cope,
Problems,
Possibilities

Final
Roadmap
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Project Timeline "l' Ny,
4

Initial Roadmap

Concept Roadmap

itializin , . .
In't'g Researching Developing Completion
11 R1 R2 R3 D1 D2 C1 C2

Weeks n n+1 n+2 n+3 n+4 n+5 n+6 n+7
Objectives What is happening? What do we need?

Trends
Solutions How to get there?
Capabilities /renewable energy, circular economy, education, etc./

Means

?
SO What resources (_10 we neeq : .
/human competences, education, production, supplies/
Governance
/\
2
Project
r ' 1. Workshop p ' 2. Workshop ’ ' Presentation

Final Roadmap




Roadmapping Process — Interviews and Workshops

15 interviews — 6 interest groups — 18 representatives — 2 workshops — 1 roadmap

00O

Short-term Medium-term Long-term = Short-term Medium-term Long-term .
Vision Vision
Past - Now 13y 47y 811y S Past - Now 13y 47y 811y 2050
2019 - 2021 2022 - 2025 2026 - 2030 2019 - 2021 2022 - 2025 2026 - 2030
Objectives What is happening? What do we need? Objectives What is happening? What do we need?
Trends /demographics, environmental, social, political, legal/ Trends /demographics, environmental, social, politica, legal/
Solutions How to get there? Solutions How to get there?
Capabilities /renewable energy, circular economy, education, etc./ Capa bilities /renewable energy, circular economy, education, etc./
What means do we need/get? What means do we need/get?
Means iiard and soft techaolog v, Means o) s ey
What resources do we need? What resources do we need?
Resources Jhuman competences, education, production, supplies/ O Resolices /human competences, education, production, supplies/
What governance do we need? What governance do we need?
Governance /standards, regulations, compliance, leadership/ Govelnance /standards, regulations, compliance, leadership/

0O Q0



Two Workshops

1. workshop

1. 2.
2. workshop
Past - Now Short-term Medium-term Long-term Vision
Objectives 3 What is happening? What do we need?
* Trends : /demographics, environmental, social, political, legal/
Solutions 4 How to get there?
Capabi“ties : /renewable energy, circular economy, education, etc./
v What means do we need/get?
(%] —
E Q Means 6. /hard and soft technology/
> QO / )
= 8 What d d?
(o) at resources Ao we neeq:
L Resources 7. /human competences, education, production, supplies/
Governance 3 What governance do we need?

/standards, regulations, compliance, leadership/




The Findings

“Mindset” “Educate”
“‘Reduce. Reuse.

Recycle.”
“Green
Energy” “Social
Energy”
“New Business
Models”
“‘Seduce”
A32

"\O".es



The
Roadmap

energy use 92gpJ heating  renewable What is happening. what we need?
Objectives S planm  energy plan 45% CO, 100% CO PP 9. i
1210 r i
fossil fuel R WEe g redugtion Zg @ /\§
heating | geg extreme weather, droughts, flooding, heat waves A @ energy 1.1PJ 11 [~
1 /
gas use y &y
Trends @ : : : - 100% waste ot gyl ks
olectric | 746 increasing population, #houses, mobility D) recycling b ©) 2y
new buildings @ electric driving @ niches: wind, bio gas, bio mass, sewer, rest heat supermarkets How to get there?
energy neutral . o
@ e @ reduce energy consumption 2 &\0
Solutions IS o o O
Capabilities infiltration ® solar residential, commercial, utility scale 0.5PJ S
eating options:  heat pumps heat networks Hydrogen (9) : \\6‘6\ & e‘%
. Lo )
characteristics:  individual collective infrastructure gas infrastructure, individual D ey ,\0&0\\9? bo’%\
LA a
concerns: noise, space primary energy source? S © &er‘:\q«'b(\
o . . C 2" S
technologies: b!‘me. high T(2) low T Fuel cells(4) (\Qo:p‘\e 804,0 What means do we need/get?
alizzls | insufficient data A m, r,p,n, e 0° o° 2%
Means air2water PN
. . <0 \(\'bo Q) P
maturity: mature mature less mature immature RS 06\
@concrete-less buildings W 22 @6
(6 )insulation (and rebuilding?)( 7 ) A ARG
@shortage engineers, construction personnel A m, r,n,e What resources do we need?
(2 )lack of acceptance A m, r, n, e
@building cooperatives, utility and network providers, schools
Resources
“seduce” charging commercial funding, new business models®
@ infra m
@ educate collective/social funding @
NEN 7125 and ?naenrg?/tﬁeutglm :facilitate solutions, adapt regulations m, p, n, e What governance do we need?
heat network new buildin timulate & regulate new business models n, e g
roports py 5, "OWPHIdNGS@) @
Governance o e mandate (8reliable, predictable regulations m, p, n, e
artikel3.5. manaate 1 . . . .
Lo . education how to do risky things with public money? m, p, n, e
waterwet _infiltration =2 @ @ y thing P Y P
m, p, n
improve reputation and incentivize manual labor @ m, p, n, e
past short term medium term long term very long term
1 energy use 2017 1 make all new developments sustainable 1 air2air for heating is efficient; how to get tap water? 1 action plan to attract and educate 1 7125 and reports overrate sustainability of bio mass

2 mandatory 2020 heating plan
per neighborhood

3 mandatory 2021 regional

4 small increase per year

5 |PCC 2018

6 IPCC 2018

7 may increase energy use

8

9 energy use after full electrification
and some reduction

2 selection of options for heating plan

3 transport is major CO, producer

4 niche solutions in Best

5 reducing energy consumption is must

6 all forms of solar may result in 0.5 PJ/yr

7 mature; noise, space is concern

8 few rest heat sources; large collective
infrastructure investment

9 long-term option; re-use gas infra

2 compatible with older houses; challenge data
is not public due to commercial interests

3 efficient allows re-use of any rest heat;
storage is the big challenge

4 source to use little efficient; solves seasonal storage;
production infrastructure expensive

5 concrete is major CO, producer

6 insulation is first step; external insulation needed?

7 when is rebuilding better (justified and acceptable)

2 involve, engage, seduce, incentivize

3 roadmap and master plan to coordinate 2

4 more effective than enforcement 3

5 primary, secondary schools;
avoid overload

6 enable electric driving

7 be creative to get economy
and funding working

© 0o ~NO UM

and rest heat sources; lack absolute data
ASAP! waiting increases problem
vng.nl/3-gemeentelijke-watertaken; should be
standard operation when maintaining streets
how to do this effectively?
culturally ingrained
agile (fast response) governance
facilitate and regulate
past pitfall; blocks investments
major dilemma for 6, 7, and 8

legend
b Best Duurzaam
m municipality
r regional
p province
n national
e Europe
g global




Roadmap is Just a Start of a Process
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Back-of-the-Envelope

A3 ultra
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Back-of-the-envelope:

To get a feel for the size of
the problem

A quick exploration of the
solution option

Estimate of the economic
impact of potential solutions

effort——»

heat pump in&out 11
mounting material 1
installation 6
total 18

16 panels 340kWp
optimizers

inverter

mounting material
installation

total

excl VAT

N0 w
NoooNN

Heat Pump
cost per house in k€
incl. install
incl VAT
heat pump in&out 11
mounting material 1
installation 6
16kW heat pump 18k€
average gas electricity
consumption per | | consumption to
house in Best replace gas
1430 m*yr (SCOP 3)
~13 MWh/yr ~4.3 MWh/yr
advantages: disadvantages:
e energy « installation
efficiency effort
e independent of e initial cost
other houses e acoustic noise
* space for
equipment

cost/house cost in k€
incl. install
incl VAT
16kW heat pump 18
insulation 4
PV system with 16 7
solar panels, 5.4kWp
miscellaneous 1
total 30
cost for all houses in Best
12k houses
30 k€/house
360 M€

assumptions:

prices 2018

effort 2018

VAT return on solar
no infrastructure cost

this is a very coarse estimate, e.g. +/- 50%




Scenarios

The main purpose of making
the transition scenario is to
discover:

« What questions to ask?
« \What problems to explore?

« What relations to analyze?

Renewable
energy 59% 100%
#houses 12k 13k 14k
lon hli%r;t(;?lzttion scale up fast stabilize capacity
#installations Iowgcompetence max transition
cost/house high risk  learning curve
10520 ] slow capacity increase reduce capacity
2 early adaptors to steady state
© _
heat pumps T
solar 5 104
grid 2
*10°
#installation ~ installs
capacity
time 2019 short medium long very long
term term term term
Governance attention for regulation of: regulations and incentives to make the transition workable

¢ power connection

o especially for rental houses and house owners with low incomes
e acoustic noise

Many numbers in the scenario are
assumptions.



A3 — Ultra Light Feasibility Study

A3 ultra
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A3 is a tool for knowledge
sharing and effective
communication. It
provides a highly graphic
Process overview.
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System level block diagram

4AMW

120 hours/week
50 weeks

24 GWhly

Rendac

electric power
~2.4 GWhly
0.5 MW peak

restheat

water 70-80°C

0-30°C,

Climeon

Sl 4

o)

ignored:

Assumptions, limitations

Operational cost

effect of climate change (higher temperatures)
warming up of Wilhelminakanaal

energy use of auxillary systems

potential subsidies

waste water
Twas(e?

Euaste +

Ecog =
~21.6 GWhly

Wilhelminakanaal

AT eois?

ay

Where does the heat go that flows back into the canal?
Ecos max
~3.7MW

? to air ~13Gj/h

? to canal <j Wilhelminakanaal [:> ? to canal

? to ground

Climeon data from https://cli _com/wp t/uploads/2017/04/Climeon-Tech-Product-Sheet pdf
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Explanations
This A3 explores how the Climeon system may transform rest heat into
electricity at Rendac in Son. Purpose is to understand this option and to find
out what questions we need to ask. Feedback is welcome. Blame Gerrit for
mistakes.
1 provides a high level block diagram of the concept
How does the rest heat leave the system? How much is hot waste water,
how much is the cold water warmed up?
2 the efficiency of the Climeon system depends on thot and teoia
3 the Pou also depends on thet and teols
4 We need the efficiency and Py @ thot = 70..80°C as function of teoid
between 0 and 30°C, we derived a linear relation from 2 and 3
5 KNML.nl provides the temperature per month for the regio Eindhoven
we assume that the water temperature follows the air temperature
6 Combining 4 and 5, with the data from 1 gives the energy per month
7 cumulating all months in 6 gives the produced electric energy per year
8weusedto the required #modules at worst case ti
which is when teg = 30°C; it also shows Emgnn @ 30°c
9 cost = #modules * /module + i ion cost
income per year = Eyes * pricewn
ROI = cost / income per year
10 we have simplified a lot, here are some limitations
11 warming up of the canal has a big impact on environment and efficiency
of the solution. Where does all the remaining heat go?
12 to get a feel for the impact, we estimate how much a stretch of 100m
of the canal gets warmer per hour or per day, if all rest heat stays in the
that part of the canal.
13 shows the impact of canal water that is 3°%C warmer than the average
air temperature

(B)
&)
20,0
180
16,0
140
120

average temperature Eindhoven 1951-2012

Electricity production in Eindhoven area

)
w 8)

jan feb mar apr mei jun jul aug sep okt nov dec

jan feb mar apr mei jun jul aug sep okt nov dec

MWh/month

— —7 —0

troe 7)) MWhYY
70 2354
75 2460
80 2566

9) Cost and Income
Cost/module 350 k&

install cost (wild guess GM) 300 k€
electricity price 0.05€/kWh

#modules, Emontn
@ worst case

8) (te=30°C)

thee  #mod MWh/m

70 7 106

75 6 119

80 5 132

income ROI
k€ly years
118 233
123 195
128 16.0

te #mod costke
70 7 2750
75 6 2400
80 5 2050

Estimate of warming of canal water
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«—100m——>
Vaster = 100 * 20 * 2 = 4000 m*
Muater= Vaater * 1000 kg/m®
Cuater = 4.2 JIgK
E, =37 MW/h*3600 =133 GJ
AT = Pin / Myater * Cuater
=133*10°/4*10°*42
~=08K

this stretch of the channel would heat
0.8 K /hour if no heat escape or 20°C/day

Itis crucial to understand how the heat dissipates
via the waste water, or from the canal to air, the rest
of the canal, and the ground.

What if t.gis 3 degrees warmer?

@ @ income ROl
tht MWhly  k€ly  years
70 2193 109 252
75 2306 115 20,9
80 2402 120 171




The Masterplan

| H2 2018 | H1 2020 | H2 2020 | H1 2021 | H2 2021
analyze discuss and renewable
energy discuss and energy discuss and energy discuss and select discuss and technical, amend enerav olan
sources amend sources amend sources amend energy amend financial, and renewable reg¥olr)\
BoEs regional Als regional scenarios regional scenario regional social energy Ein d?\oven
feasibility proposal
heat pump heat pump
BoEs Alds _
heating
High T heat High T heat scenario
network network Best 1
BoEs A3s analyze
heating select technical heating plan
Low T heat Low T heat | iJ scenario heating financial and municipality
network network Best 2 scenario social Best
BoEs Ads : feasibility
heating
Hydrogen Hydrogen scenario
BoEs A3s Best 3
this information is relevant at
regional and national levels

create and show attractive examples; “seduce”, build on success

determine facilitate building cooperatives,
education utility and network providers,
strategy schools
develop build energy regulate
insulation neutral energy neutral
policy houses houses
develop effectuate rain
regulation water
policy infiltration




How does this fit in a bigger picture?

A roadmap visualizes
the strategy at a
conceptual level. It is
compact and provides
an overview.

A Roadmap is a shared
vision that serves as
context for the
masterplans.

| 2019 | 2020 , 2021 2022 | 2023 | 2024 |, 2025 | 2026
— —
roadmap n shaping and

roadmapping

roadmap n + 1 \

sharing vision

master plan
agreed targets
and investments

master
plan

délfa'[
1

d'elié'[
2
A

master @
plan 1

| A A 4

detailed realization

. events event
planning . .

14 .I 4 nm =7l 4N

0 b b OO B N EE N R

7 ,C y TR 4 O Y %

tech hurdle tech hurdle




Work is identified. But who's going to do it?

The value of the roadmap appear when the stakeholders start

Steering group:

Best Duurzaam members
Politicians- municipal and regional
Industry representatives

Builders /Entrepreneurs

Housing Corporation

Grid provider

Farming community representative

using it.

iy
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The Project Evaluation

The Impact Factors - to confirms the choice of the method
The Research Questions - to evaluate whether the roadmap achieves anticipated benefits

The evaluation of the case was based on:
« Stakeholder feedback
* Observations and assumptions of the

researcher

n

University of Be S% Q&‘P EEEEEEEE (
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The Impact Factors

« The interest of the stakeholders

« Engagement of stakeholders

« Recognizability of the roadmap

« Understandability of the time dimension

« Understanding the project relatability to the real
world



The Discussion

The roadmap:
« does not provide, nor it suggests one specific solution for the transition process;
* it does support the exploration of different scenarios;
* it exposes key findings and ideas that could lead to feasible solutions;
 reveals the bottlenecks of the transition:

o the shortage of human competencies

o the mindset of people
The biggest challenge - the data allocation with respect to the time axis

A very social study — the research required a high level of people skills



The Conclusion

Feedback from the stakeholders was highly positive.
Roadmapping served as a great facilitator for communication among stakeholders.
The roadmap provided a much needed “helicopter view”.

The knowledge-sharing initiated by the roadmap is the contributor to efficient solution finding.

The Roadmap proved to be well suited for this project for the transition to a sustainable
community



Questions

Thank you for your attention!



