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CERCGOM 3

Collaborative Session 3 Outline

e RBAF and Software tool video demonstration 30 minutes

e CERCOM case study 15 minutes
e Discussion and feedback 30 minutes
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CERCGOM (EY

Risk Based Analysis Framework (RBAF)

e Development of a framework to facilitate circular procurement with the ability to assess the
technical risk of incorporating novel or innovative solutions into design, maintenance and

construction of road infrastructure
e Assess current practice as well as more circular solutions

Establish Evaluate Evaluate Establish ..
Context Likelihoods Consequences Additional Optimize
KPls
Primary Goals Decision Trees Direct RE & CE Safety
Spatial / Probabilistic Indirect Environmental Cost
Temporal Models Social KPIs
Boundaries Expert Cost/LCCA
Infrastructure Knowledge
Strategies
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Development of Criteria/KPlIs

Technical performance

> Performance
(RRI)
Whole Life Cost (WLC) .
—_— Cost Weight
SR I (direct E:isndirect) Net Present Value 9
Option A (NPV) 0-100% ( \
~—
r N
( \ KPIs Each kPl Optimization
Option B > RE & CE Resource use :> weight and Ranking
— L Energy y 0-100% of Options
— —
Option C ( KPls h Each KPI \ )
|\ ;—L Environmental Biodiversity E> weight
L Carbon equivalent y 0-100%
( KPIs A Each KPI
> Social Social value weight
kSourcing local materiaIsJ 0-100% )
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CERCOM

Single Performance Metric

R = Risk associated with the “Do Nothing”
option;
R; = Risk associated with maintenance /
construction option i;

w; 5 3. = Values of weights for each KPI.

B = Budget available for maintenance /
construction activity;
C; = Cost associated with maintenance /
construction option i;
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CERCGOM 3

Additional KPIs: Ranked Interpolation

Rank 1 = minimum acceptable
performance, KPI 0

Linear

Interpolation . Rank 2 = industry norm,

established practice but not
between ranks always applied, KP1 0.15

&
=
©
=
o
V4

Rank 3 = industry leading
performance, uncommon, KPI

Modelled Gzt 0.6

behaviour

Rank 4 = medium term goal,

300 400 (sample values) KP1 1.0,

Measurement Value

| s
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Risk Base Analysis Framework
[erzion Y6.0)

Project Mame:

Froject Humber

Number of Scheme Options to be considerd

General Scheme Information

Description Value Unit

Length of rosd [y

Type of Besd -
Eurs
years

Description of Model

Thiz zaftware bl can be uzed ko quantify and w5522 the risks and other cconamic, social, snviranmental Factors asseciabed with maving from
alinear to 3 circular conamy. Lizing the kool it iz possible ko assess the “Do minimum” option a2 well 22 3 possible altemative schemes. For
users with low maturity and 3 limited smount of data, it iz possible to use pre-set scales to input information based on empirical evidence
Higher maturity can choose b input mors specific and accurats information for the scheme and maintenance options in question and use the
inputs From LCA/LCCA ko assess multi-ife cycls factars,

Name of Scheme ID"EED";
on picn 2
Optiond [5ouons 5

Instructions
1 Enabls Macras
Ulser input - Insert data into WHITE BOXES with black border in "Input Data” warksheet. All white boxes require an input, Grey
baes indicats that uzer input iz optienal.

o

3 The number of scheme aptions being conzidered is selected. This can be between 1 and 3. Mote: The “Do Minimum” aption iz 3
requirement of the snalysiz For raference purposes.

4 Zome input botes require numerical input, data ar text and others require user ko zelect fram a drop down men.
5 For cach constructionmaintenance option - the zum of the weights selected For KPls must squl ko 1.0. I the sum of weights iz nat
qual ta 1, an error message will be displayed and ralues should be reviewed.

& Pre-zet Pf values for the calculation of risk are based on two inputs zelected by the user from 2 drop down menu, one related ta the
b iztics of the iond mai option and the ather related b the level of uncertainty the uzer hazin

relation to the performance characteristics. This references 2 matrix of values Far the determination of P walue,

T KP calcalation uzing Ranked Interpolation - The uzer can chaazs to input duta ta calculate KPls or select pra-set values from 3 drop
donn et When the usar chosss Numerical Input, the number of ranks, the unit of meusursment For the duta considerad, the lust
favaurable and most favourabls threchald values muct be entersd, az well 3z 3 data valus Far cach proposed
onstructionimaintenancs schems sption. when 2 ranks sre chozen, 3 KBl valus of 01z acsigned ko the least fuvaursble rank and 3 K|
valuc of 1.0 iz azzigned to the Mozt Favourable rank. & value fFor sach scheme option is entared betwaan these thresholds and lingar
interpolation s carried sut to determine the KP valuc. It iz passible o selact up ta 4 ranks and uge malti-linear interpolation, with 2
diffarsnt slops baturscn sach rank. In thiz caze, numerical vahiss muzt be snbered bo quuntify such rank using 3 data input valus and &
corrasponding KFl valus betiwsen 0 and 1. Hote: least and most ralues mast be
entered befor

& whon the user choses ko select KFIz using a pre-set scale, the Fallowing options are available:
0.00 - N commitment ko K| ambition
040 - Bielow minimum industey practics
025 - Minimum industry practice
050 - Exceed industry practice
075 - Far-grceeds industry practic:

Input Format
Category Name To Option 1 | Option 2| Option 3
Techavel perrmance
Ferformance rHh
. Whele Ufe Coat IWAC)
ozt
e
opeens || meace Ressures s
cE optionc || )
U nvosmentat Erotery
[ carbon souersiers
Engiranment i
P
Ssuningloa

Social

Input Yalues for Performance and Risk

C {unit of currency)

Risk Probability of Failure

Name

Input

Do
Minimum

Option 1

Parformance

Do Optio

Option 2| Option 3 |Minimu| n1 _Option Z0ption 3

Uncortaint

User - Humerical Input [between 0 and 1]

erformance

Uncertaint

Uzer - Humerical Inpus [Berwecn 0 and 1)

Uzar - Wumerical Input [Berwecn 0 and 1)

Parforman

Uncortaint

User - Humerical Input [between 0 and 1]

Performance

Uncortaint

Uzer - Humsrical Input [Bebwecn 0 and 1)

Press Button for Updated Results
Product of Criteria/KPI and Weight
Category Name Option A Option Option €
Performance Technical Performance RRI x Weight 0.20| 0.23 0.18]
wegre ] Cost CPl x Weight 0.18| 0.16 0.24]
- e Example CE 1 x Weight 0.04) 0.04 0.08
peven Example CE 2 x Weight 0.06| 0.03 0.05
o 0% Environment Example Environment x Weight 0.03] 0.05 0.03
wan Social Example Social x Weight 0.06 0.01 0.04
e e Racking
o e Net Risk Reduction Gain (NRRG) 056 0.50] 0,60
|
o
o) 0.70
T
0.60
0.50
0.40
o
3
3
Z 030
0.20
0.10
0.00
Option A Option B Option €

W Technical Performance RRI x Weight B CPI x Weight
M Example CE 1 xWeight B Example CE 2 x Weight

™ Example Environment x Weight W Example Sodal x Weight

&=
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Input Format

Input Format

Technical Performance

Do Minimum

Option A

Option B

Option C

Option C

Preset scale

Numerical Input

Preset scale

Numerical Input

\
Performance
Cost (CPI1) Numerical Input Numerical Input Numerical Input
Cost Example Cost 2 Preset scale Preset scale Numerical Input
Example CE 1 Numerical Input Numerical Input Preset scale
CE Example CE 2 Numerical Input Preset scale Preset scale

Environment

Example Environment

Preset scale

Preset scale

Preset scale

Example Social

Numerical Input

Preset scale

Numerical Input

/

—

Numerical Input
Preset scale

B Numerical Input

For each
white cell,
user selects
input format
from drop
down menu
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Risk Assessment Input

Input Values for Performance and Risk

(Risk = Probability of Failure x Consequences)

Risk Probability of Failure
Name Input Do Minimum | Option A Option B Option C
| Performance Above Average Below Average Pre-set scale in pUt
| Technical Performance Uncertainty Low High
User - Numerical Input (between 0 and 1) R ;
k\ /4 Numerical input
User provides estimate of
performance and uncertainty for
required options using drop down
Risk Probability of Failure
Name Input Do Minimum | Option A Option B Option C
| Performance Above Average Below Average Pre-set scale mput
| Technical Performance Uncertainty Low High
User - Numerical Input (between 0 and 1) 0.2 0.15

\

f

Numerical input

User numerical value for Pf

(value between 0 and 1.0)
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CERCOM
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Ranked Interpolation

Measurement Value (Unit)

Measurement value
required to define
this point

8

8

8

KPI Ranked Interpolation

03 0.4 0.5 0.6 0.7
KPI

‘/

Measurement value
required to define
this point

—8— 2 Ranks

0.8 0.8 1

kKD S
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CERCGOM ()

Ranked Interpolation

KPI Ranked Interpolation

Measurement value
& required to define

500 this point

Tz;z‘

= 400

o

=

S

€ 300 =~ 2 Ranks
o

E ~—8— 3 Ranks
5

© 200

a

=

Measurement value

100 and associated KPI
value required to
Measurement value define this point
required to define 0
this point 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

KPI

R D S 1"‘U Delft ey & m.sH 6 11
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CERCGOM 3

Ranked Interpolation

KPI Ranked Interpolation

6500

Measurement value
po required to define

Measurement value
and associated KPI

500 value required to this point
define this point
=
S a00
L1
3
™
=
£ 300 —8— 2 Ranks
@
E —&— 3 Ranks
5
n ——a
8 200 Ranks
=
Measurement value
100 and associated KPI
i value required to
Measuremeht value define this point
required to define 0
this point 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

KPI

5
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Ranked Interpolation

KPI Ranked Interpolation Graph

Select KPI - KPI Ranked Interpolation: Example Social
1200
—
1000
=
2 800 —e— 2 Ranks
w
,—:; —&— 3 Ranks
>
Use toggle to Z o —e—4 Ranks
. o
switch between £
KPI graphs g 400 A Option1
= X Option 2
200 ¢ Option 3
No data for Option 2
(%
(pre—set value 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
selected) <
Data points for Scenarios appear on
graph (position depends on number
of ranks selected).
< s ¢
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CERCGOM (EY

Additional KPIs: Pre-set Scale

No commitment to KPI
ambition

Below minimum
industry practice

Minimum industry
practice

Exceed industry
practice

Far-exceeds industry
practice

KPl ambition achieved

0.7

5
. g
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Weighting

Select Weights

(Input weight in white boxes between 0 and 1.0 - Note: Sum of weights for each option must equal 1.0)

Category Name Option A Option B Option C
Technical Performance 0.3 0.3 0.3
Performance
Input values for
Cost (CPI) 0.2 0.2 0.2 Weights as
Example Cost 2 0.1 0.1 0.1 h T
Cost Xample Los indicated by
white boxes
Example CE 1 0.1 0.1 0.1
Example CE 2 0.1 0.1 0.1
CE
Example Environment 0.1 0.1 0.1
Environment
Example Social 0.1 0.1 0.1
Social
Sum of values in each column equals 1.0 @ = No Error

kD S T UDelft G
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Software tool results format

Press Button for Updated Results

Product of Criteria/KPl and Weight

Category Name Option A Option B Option C
Performance Technical Performance RRI x Weight 0.20 0.18 0.23]
Cost CPIx Weight 0.12 0.10 0.16)

osi
Example Cost 2 x Weight 0.01 0.01 0.01
cE Example CE 1 x Weight 0.04 0.04 0.08
Example CE 2 x Weight 0.06 0.03 0.05)
Environment Example Environment x Weight 0.03 0.05 0.03,
Social Example Social x Weight 0.06 0.01 0.04
Net Risk Reduction Gain (NRRG) 0.51 0.41 0.58

0.70

0.60

0.50

0.40

2
= 030
z

0.20

0.10

0.00

Option A Option B Option C

m Technical Performance RRI x Weight m CPI x Weight

Example Cost 2 x Weight W Example CE 1 x Weight

m Example CE 2 x Weight m Example Environment x Weight

m Example Social x Weight

Click to obtain results

No error relating to weights

NRRG results

Graph indicating
contribution of each
weighted criteria/KPI

towards NRRG

S
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CERCGOM (EY

Software Demonstration - Overview

Social (Road
noise or
user delay)

Technical (skid

Sl resistance)

(Lgcr;)f NRA
Workshop

O Feedback

Circularity
Indicators (%
recycled

Cost (Direct material)

cost or
cost/benefit
ratio)

- 5
R D S TU Delft Hesyo % DANISH r. 17
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Software Demonstration — Input data

Category

Indicator

Do Nothing

No RA

20% RA

50% RA

Least Most
favourable favourable

Risk Skid resistance |Pf - performance Average Average Average Average
uncertainty Medium Low Medium High
Consequences (€) 150,000 150,000 150,000 150,000
Cost Capital Cost (€) 300,000 250,000 270,000
CE Proportion of
recycled material
(%) 0 20 50 0 100
Environmental Carbon
emissions (kg
C02/m2) 16 12 9 18 5
Social Ride quality 0.25 - Minimum  0.25 - Minimum|0.25 - Minimum
industry industry industry
practice practice practice
RDS =2 S\ L @ .
=  TUDelft & - Helo! ’
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INTEGRATE VIDEO

c12 v Bl X v &l N
A ] C D E E G
| Project Name CERCOM Final Conference Date 13/03/2024
. |Project Number 24.101 | |user nitials | ES |
s
Number of Scheme Options to be considered | 3 | =
' Description Value Unit
i Length of road 1 km
Singl Click to Clear User Inputs
i gle - for Worksheet
| Type of Road Carriageway
0 Budget available 500,000 Euro
1 |Duration of assessment period 50 years
g I Name of Scheme gpt:on ; Ml =
Option "“_O" -
Option 3 -

[{Input Criteria n E tin "name" {

3

4

3

6

7

B

E Input Format

0 Category Name Do Minimum | Option 1 Option 2 Option 3

1

2

3 Performance

4

5

6

7 Option A
Cost

g

i OptionB | -

i

1

g CE optiencC | |

3

4

[T Y S S

S
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INTEGRATE VIDEO

(Input Criteria name or KPI name as text in "name" column and select input type ind

Input Categories and KPIs

down menu for the number of options consi

Input Format
Category Name Do Minimum No RA 20% RA 50% RA
Skid Resistance Preset scale Preset scale Preset scale Preset scale
P \J Technical performance l N J Weight
Performance Performance (RRI) ¥\ osicn
\ ) )
Whole Life Cost (WLC) Weight
Cost (CPI) Numerical Input | Numerical Input | Numerical Input J-' (d‘mnc;?’:d"em Net Present Value v
Option A (NPV) 0-100%
Cost
b ; KPls 5"'.' 2 Optimization
Option B | ! RE & CE ) Resource use weight | and Ranking
Proportion of Recycled content Numerical Input | Numerical Input | Numerical Input // Energy )\ 0-100% ) of Options
Ce Option C KPls Each KPI
1 Environmental Biodiversity weight
Carbon equivalent 0-100%
Carbon Emissions Numerical Input | Numerical input | Numerical Input
Environment
Ride Quality Preset scale Preset scale Preset scale
Social
Delft < 2 O
~ University of ' DANISH
TECHNOLOGICAL
RESEARCH DRIVEN SOLUTIONS Technology ITE N INSTITUTE



INTEGRATE VIDEO

Input Values for Performance and Risk

(Risk = Probability of Failure x Consequences)

Risk Probability of Failure Consequences (unit of currency)
Do

Name Input Do Minimum No RA 20% RA 50% RA |Minimum| NoRA 20% RA | 50% RA
Performance Average Average Average Average
Skid Resistance Uncertainty Medium Low Medium High 150,000 150,000 150,000 150,000
User - Numerical Input (between 0 and 1)
Performance
Uncertainty
User - Numerical Input (between 0 and 1)
Performance
Uncertainty
User - Numerical Input (between0and 1)
Performance
Uncertainty
User - Numerical Input (between 0 and 1)
Performance
Uncertainty
User - Numerical Input (between 0 and 1)

N

4 Delft r
T U D e I ft %‘:ﬁgg\é\? ! ITEN ?:gr:fagmmcm HeIIo :

INSTITUTE
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INTEGRATE VIDEO

Input Value for Cost (for CPI calculation)
Not required if using NPV KPI to evaluate cost

Name Unit No RA 20% RA 50% RA
Cost (CP1) Euro 300,000 250,000 270,000

~ |
@ D s TU De|ft Oniversity of TECHME r _ 22
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INTEGRATE VIDEO

Input Data for KPIs and Ranked Interpolation

Least Favourable Intermediate rank || Most Favourable
KPIs by Ranked Interpolation Rank Intermediate rank 1 2 Rank No RA
Number | Interpolati pata | kei
Category KPI1 KPI Number Ranks on Method Unit Data Value KPI Data Value KPI Data Value KPI Data Value KPI Value | calc Select
B 0 Linear
Cost Linear
Linear
Linear % 0 0 100 1 0| 0.00
Linear
Linear
Linear
Linear kg CO2/m2 18 0 5 1 16| 0.15
Linear
Linear
Linear
Ride Quality 3 Linear
. Linear =
Social finear i
Linear

N

Proportion of Recycled content 1

CE

N

Carbon Emissions 2

Environment

s
kD S TUDelft oo < f‘ >

Technology ITE N TECHNOLOGICAL HeIIo
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INTEGRATE VIDEO

Input Data for KPls and Ranked Interpolation

Least Favourable Intermediate rank || Most Favourable
Rank Intermediate rank 1 2 Rank MNo RA 20% RA 50% RA

Data KPI Data KPI Data
Data Value KPI Data Value KPI Data Value KPI Data Value KPI Value | calc Select KPI Value | calc Select KPI Value |KPIcalc select KPI

Clear

Clear

Clear

0 0 100 1 0] 0.00 200 0.20 50 0.50 Clear

Clear

Clear

Clear

18 0 = 1 16] 0.15 12) 0.46 3 0.63 Clear

Clear

Clear

Clear

0.25 - Minimum § 0.25 - Minimum § 0.25 - Minimum il = | Clear

Clear

Clear

Clear

~ |
@ D s TU D e|ft Oniversity of TECHME r _ 2
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CERCOM

INTEGRATE VIDEO

Select KPI

KPl Ranked Interpolation: Carbon Emissions

18

[«]»

Measurement Value {Unit)
[
[=]

1} 0.1 0.2 0.3 0.4 05 0.6 0.7 0g 04
KFI Value

—— 1 Ranks
=—g—13 Ranks
—a—4 Ranks

+ Do Minimum
No BA
0% RA
S0% RA

LI

kKD S
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INTEGRATE VIDEO

\
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Select Weights

(Input weight in white boxes between 0 and 1.0 - Note: Sum of weights for each option must equal 1.0)

Category Name No RA 20% RA 50% RA
Skid Resistance 0.3 0.3 0.3
Performance
Cost (CPI) 0.4,y
.
Cost
Proportion of Recycled content
CE

Environment

Carbon Emissions

Social

Ride Quality

ERROR - Sum of Weights for each option should equal to 1. Please revise input values.

kDS

RESEARCH DRIVEN SOLUTIONS
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TUDelft
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Technology

ITEN

DAMISH

TECHNOLOGICAL

INSTITUTE

HeIIo

26



INTEGRATE VIDEO

b} Select Weights

1 (Input weight in white boxes between 0 and 1.0 - Note: Sum of weights for each option must equal 1.0)

2

3 Category Name No RA 20% RA 50% RA

i Skid Resistance 0.3 0.3 0.3

5

5 performance

7

3

3 Cost (CPI) 0.4 0.4 0.4

)

i Cost

2

3 Proportion of Recycled content 0.1 0.1 0.1

3

g CE

> .

5 o

7 Carbon Emissions 0.1 0.1 0.1

;I Environment l:l

)

1 Ride Quality 0.1 0.1 0.1

2 g

3 Social

1

5

5

7

kKDS £ " ¢

Delft \ 2 7

— TUDelft Sy DANISH ocicaL Hello
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INTEGRATE VIDEO

Press Button for Updated Results

Product of Criteria/KPl and Waight
Category Name No RA 20: BA 50z RA |
Parformanoe Shid Fle sistarce FFx Weight 0.26 0.8 [E= |
Cont CFix Weight 015 0.20 0.13)
CE Propattion of Recyeled cornent s Weight 0.00 0.02 0.05]
Enwironment CabonEﬂiﬁion;quyl 0,02 0.05 0.07
Social Piche sty < Waight 0.03 0.03 0.03]
N ik Factstion G (WERGT 0.47 054 0.56]
060
0.50
040
0.30
-]
=
=
0.20
010
l 0.00
HoRA 0% RA S0% RA
W EiEd Resistance BRI x Weight EOP I xWeight

W proportion of Recycled content xWe ight B carbon Emisions xWeight

W Ride Quality x Weight

Optimal
solution

RESEARCH DRIVEN SOLUTIONS

«3
S TUDelft

ITEN
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INTEGRATE VIDEO

Input Values for Performance and Risk

(Risk = Probability of Failure x Consequences)

Risk Probability of Failure Consequences (unit of M
Do
Name Input Do Minimum No RA 20% RA Inim/m 20% RA | 50% RA
I Performance Average Average Average Below Average | v
Skid Resistance Uncertainty Medium Low Medium et 150,000 150,000 150,000 150,000
User - Numerical Input (between 0 and 1)
Darfarmanra

Input Data for KPIs and Ranked Interpolation

Updated inputs

Least Favourable

Rank

Intermediate rank 1

Intermediate rank

2

Most Favourable

Rank

No RA

20% RA

50% RX

Data Value

KPI

Data Value

KPI

Data Value

KPI

Data Value

Data

KPI Value

KPI
calc

Select KPI

Data
Value

KPI
cale

Select KPI

Data
Value

KPI calc

SXIect KPI

Clear |

Clear |

Clear |

100

0.00

20

0.20

50

0.50

Clear

Clear |

Clear

Clear

18

0.15

12

0.46

0.6

Clear

Clear |

|
|
1
|
|
|
\
\
|
|

Clear |

Qlear

0.25 - Minimum

0.25 - Minimum

0.10 - Below min)

‘Ilear

dicar |

Clear |

Clear |

kDS
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INTEGRATE VIDEO

Press Button for Updated Results |

o
Product of Criteria/KP| and Weight
Category Name No R 20 RA 50 RA |
Perlormanse Skid Flesistance FRlw Weight 0,28 0.25) .21
Cou CPix Welght 06 0.20 0.13
CE Propottion of Recpcled cortent i \Weight 0.00] 0.02] .05}
Emvieonment Cabon Emissions 3 Weight 0,02 0.05 0.07
Secial Fide Chaality « Weight 0.03] 0.03] 0.0
Mar Bk Baghaciion G G 0.47 0.54 0.52)
0.60
0.50

030

HERG

0.00

HoRA S0 RA
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Thank you!
Any questions?
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