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CERCOM - Circular Economy in Road Construction and Maintenance
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Best practice

—

An inventory of the systems / approaches appropriate at Smarter use
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Risk based analysis framework

A framework and suitable KPlIs supporting the lifecycle
. Extend lifespan !
assessment of resource use and impacts - RS Refurbish

of resources
Resource and training
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Guidance, training seminars and on-line materials for Useful application

.. of resources
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CERCOM

Circular Economy and Resource Efficiency means, by design:

* Minimising consumption of natural resources

* Designing out waste and keeping resources in
use and at their highest level of utility

* Optimising the value obtained within each
lifecycle

* Improving environmental performance and
contributing to societal development

Reduce
Virgin
Materials

Innovative
Methods &
Materials

Resource
Efficiency

Minimise
Waste ¢
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CERCOM

Maturity Matrix

Active deployment of RECE

(Stage 9 extract)

Maturity Engaging in transition to Early stages of practising RECE
level RECE
(Stage 3 extract) (Stage 6 extract)

CE ambition NRA has committed to a Folicy to transition to CE has been

transition to CE and a published.

definition for what CE means Targets for RE and CE elements,

in practice is in place some developed & others under

development

Strategic plan for transition & route map
with timeline in place and embedded in
the NRA.

Targets for RE and CE, monitoring
systems to track progress are developed.
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Process framework for
circularity in highway
construction and maintenance

* Minimising consumption of natural resources

* Designing out waste and keeping resources in use and at their highest level of utility

* Optimising the value obtained within each lifecycle
* Minimising negative environmental and social impacts

Standards,
specificationsand
metrics for tender
assessment

1

Functional and
structural
requirements

|

Horizon scan - identify
trends that influence
future requirements

e

Constructionand Opportunities for improvement Benchmarking

maintenance planning - * Lessons learned and targets for

scheme and options * Refine risk assessment improvement

identification * Challenge options

Assess resource flows Cradle-to-cradle circularity Post scheme

* Available for re-use | ASSESSMEN' assessment -

. Seconda-lry-sources Multiple lifecycle analysis understanding

* New / virgin sources performance

* Secondary markets Risk analysis informed by t

* Disposal current condition and

Assess impacts future needs Independent

* Energyuse , , verification
Metrics for evaluation of

* Harmful emissions
* Social impacts

resource flows and impacts
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Risk Based Analysis Framework and Software Tool
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Performance Technical performance :> Weight
(RRI) 0-100%
|\ J .
Establish i
'Eva.luate Evaluate Est:'al.)llsh Optimize " Whole Life Cost (WLC) | [ Weirht
Context Likelihoods Consequences Additional /f—\_l-. g ?'Std' Net Present Value :> §
KPIs Option A (direct & indirect) \ (NPV) I\ 0-100%
| ——
i isi Direct RE & CE Safet ( KPIs | [ Eachke Optimization
Primary Goals Decision Trees X . arety Option B | RE & CE Resource use :> weight and Ranking
Spatial / Probabilistic Indirect Environmental Cost _ L Energy )1 o-100% of Options
Temporal Models Social KPls M)
Boundaries Expert Cost/LCCA Option C ( KPls Y ( Eachkpi
Infrastructure Knowledge \—‘/—L’ Environmental 5‘0‘*“’6'_5“‘1 )| weieht
Strategies | Carbon equivalent | 0-100%
( KPIs ) (" Each KPI
Social Social value :> weight
\Sourcing local materiaIsJ \_ 0-100%
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isk Based Analysis Framework and Software Tool

General Scheme Information
Project Mame Results
Project Mumber | |
Number of Scheme Options to be considerd
Desenption Vaiie Tt Press Button for Updated Results
[Length of rowd '
ek ta Clear ser inputs
- or Wierkshoat
Risk Base Analysis Framework Typeot Road .
[¥ersian ¥6.0) yoars
— Hame of Scheme |2t € -
Desecription of Model oo [Detion -
[Option 3 -
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 e 5
Higher maturity can choose to input more specific and accurate information for the scheme and maintenance options in question and use the Product of Criteria/KPI and Weight
inputs From LCA/LCCA ko assess multi-ife cycls factars, Input Format Category Name Option A Option B Option €
Category Name To Option 1 | Option 2| Option 3 -
— Performance Technical Performance RRI x Weight 0.20 0.23 0.18]
Instructions
1 Ewable Macros o L[ v Cost CPI x Weight 018, 0.16 0.24
- Performance h -
2 User input - Insert data into WHITE BOXES with black border in "Input Data” worksheet. All white boxes require an input. Grey o - e Example CE 1 x Weight 0.04] 0.04 0.08
broses indlizate that uzar input i optional. hele e Eet — Example CE 2 x Weight 0.06 0.03 0.05|
et Prese
3 The number of scheme options being considered is selected. This can be between 1and 3. Mote: The “Do Minimum” option is 3 Cost ) bt Environment Example Environment x Weight 0.03] 0.05 0.03]
requiramant of the snalysis Far refarncs putpozos o = Social Example Social x Weight 0.06 0.01 0.04]
opsens | meac Resoures e e
4 Zome input bores require numerical input, daka of bext and others require uzer ko select from a drop down meny. Enecgy o100% Net Risk Reduction Gain (NRRG) 0.56 0.50| 0.60|
cE N\ raam
5 Far sach construstiondmaintenance epticn - the sum oF the weights selected Far KPLs muzt 2qual te 10, IF the 2um of weights iz not Option @ S 3 H -
qual ta 1, an error message will be displayed and ralues should be reviewed. Earton equrent ocox 0.70
L J J 0
& Pre-set PF values for the calculation of risk are based on two inputs zelected by the user from 3 drop down men, one related t the PO o )
P h istics of the iond mai option and the other related b the level of uncertainky the user haz in .
relation to the perfarmance characteristics. This references 2 matris of values Far the determination of P value.
0.60
T KPl calculation using Ranked Interpolation - The user can choost ko input data to calculate KPIs or select pre-set values from 2 drop Sochl
o menn, When the user chozes Numerical Input, the numbeer of rankz, the unit of messurcment For the data conidered, the laast
favourable and most favourable threshold values must be entored, as well a2 3 data value For sach propased 050
enstrustion!maintsnance schems aption. when 2 ranks ars chosen, 3 KPl valus of 0z szzigned to the leact favoursble rank and 3 KPI g
waluz of 1.0 iz aszigned to the most Faveurable rank. & valus For sach scheme option iz entered between these thresholds and linear Input Yalues for Performance and Risk
interpolation is carried out ko determine the KP value, It is possible to select up ko 4 ranks and use multi-linear interpolation, with 2 I
difforent slope botieen cach rank. In this caze, numerical valucs must be sntered ko quantify cach rank uzing a data input valus and % 0.40
corresponding KPIvalue between 0 and 1. Mote: least and most ralues must be Risk Probability of Failure G (unit of currency) |
entered befor ;. To To | Optio
Rankes X Name Input Minimum | Option 1 | Option 2| Option 3 [Minimu| n1 Option A0ption 3 &=
- Farformanze £ o030
i Uncertaint;
e User - Mumerical Input [between 0 and 1)
Ferformance
I Uncertaint 0.20
s Lzar - Wumerical Input [betwecn 0 and 1] N
i Performance
i s Uncertaint
i - Lzar - Wumerical Input [betwscn 0 and 1]
: . Parformance 0.10
- Uncertaints
- User - Numerical Input [bebween O and 1)
. Performance
Uncertaint 0.00
Uzer - Numerical Input [bebwecn 0 and 1] Option A Option B Option €

chnical Performance RRI x Weight B CPI x Weight

& When the user choses to select KPIz uzing 2 pre-set scale, the following options are available: W Example CE 1 x Weight ample CE 2 x Weight

0.00 - Mo commitment ko KP] ambition

™ Example Environment x Wei

0.10 - Below minimum induztry practics ample Sodal x Weight
0.25 - Minimum industry practice
050 - Excasd industry practics

0.75 - Far-cxceeds induztry practice
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CERCOM

Integration into Procurement Practices

Preparation

Pre-tendering phase

Market Consultation

Tender Documents/
Specification

Tendering procedure

Award Criteria

Evaluation of Tenders

L A

Establish
Context

Evaluate

Evaluate
Likelihoods

Primary Goals Decision Trees Direct
Spatial / Probabilistic Indirect
Temporal Models

Boundaries Expert

Infrastructure Knowledge

Strategies

Consequences

EH

Establish
Additional
KPls

Optimize

RE&CE Safety
Environmental Cost
/LCA KPls
Social
Cost/LCCA
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CERCGOM (EY

Validation — Case Studies

Type of

Case study Circularity level

application

In-situ rejuvenation of ZOAB Netherlands (NL) Extend lifespan of pavements (R4)

Maintenance
options for

asphalt Asphalt Refurbishing milled asphalt into Reuse existing pavement to create
P new bound layers - BSM |Denmark (DK) new pavement with addition of
pavements technology limited materials (R5 or R6)

Recycling
concrete Concrete
technologies

Processing technologies for

aggregate recycling Netherlands (NL) | Recycle (R8)
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CERCOM

Resources and Training

CERCOM

Resources for road authorities

in relation to CE and providing
internal and external visibility of

Stating the aims of the organisation 1
this commitment

CE in the organisation’s thinking and

The actions being taken to embed 1
activities
-

~
Implementing metrics to understand
use of resources and monitor

progress towards greater efficiency

support progress towards CE while
managing risks of innovation

The degree to which standards ]

How relationships with the supply
chain promote improvements in
resource efficiency

J
The following information resources have been developed during the CERCOM How value is ascribed to more
ircular options in decision-maki
project to help road authorities identify and adopt strategies that lead to greater crerar opons In fecEenmaKng
2 : . The mechanism by which the supply
resource efficiency. Watch our introduction to circularity and resource efficiency chain s incentivised to offer mare J PR
R circular and resource efricien CEDR
for road authorities 1o products vy
Developing organisational capability P
CERCOM i
Fh Good practice and case studies in improving circularity and resource Asphalt life cycle
1 efficiency. | Ui
¥ m& A Electricity Heat Materials ~ Water
o o o o
{f_: Framework for assessing progress in transitioning to circular economy. _
, . dls . Bl do
T Y g B O O
y ° ® e ® e Product Waste Emissions Wastewater
% Interactive framework for assessing progress in transitioning to circular s S —
= economy. O nme i e
ntroduction to KPIs and data for monitoring resource efficiency D o —a
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Resources and Training

https://cercom.project.cedr.eu
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