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Abstract

Integrating sustainability in the road constructsmctor is omnipresent and is still gaining inter&gis paper
specifically addresses the topic of environmergridly and sustainable procurement of road workedGr
Public Procurement). The Belgian Road Researchr€dvats formed a national working group with members
from road administrations, road contractors, argiasnability experts.

The main objectives of this working group are ttphead authorities (at the national and regioegekls) in the
process of including sustainability indicators heit road tenders, with a view to achieving Greeblie
Procurement in their road projects, and to keepagirof new developments: European guidelines,drastices
in the sector, progress in other sectors sucheabuliding industry, and certification in other t@s and in road
construction.

The aim is to define the most important sustaititghi€énvironmental-social-financial) indicatorstime life cycle
of a road pavement, and use the evaluation of ttteseme to an overall assessment of the roadtaisasility
for use as a criterion in tendering. Pragmatic cé®iare made from the basket of sustainabilitycatdrs to
keep the methodology easy and simple yet objeatitbput aspiring to a full life cycle analysis.

A pilot project has been set up with global warmpmential, the depletion of materials, noise, ogsible
sourcing, road availability and annoyance to peoatel direct construction costs as environmentaias and
financial indicators. Each of these is split upistb-indicators (such as road transport, recyctedents, tyre-
road noise, or rolling resistance) that are aleassd by an easy procedure for both the contraatbithe road
administration, respectively, thereby deliveringl @hecking the sustainability information in thader.

The evaluation leads to a single value, i.e., aglted sustainability score. This score affectsatteial tender
price in such way that direct costs as well asstitainability score both determine which contragtms the
bid.

The paper describes the implementation of the ndetlogy in the pilot project.

Keywords: Sustainability / Life Cycle Analysis (Modelling @nPrediction), green public procurement,
Decarbonization
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1. Introduction
1.1. Context

Sustainability is no longer a topic for academilma. In a society with limited resources and alawvdbrmed
public, authorities can no longer be satisfied vatily technical compliant solutions without alsansialering
durability and sustainability and the effects afgl solutions on the environment and the (locafjraanity.

Till recently, public authorities had only limitgubssibilities to incorporate sustainability consat®ns in their
tendering processes. The awarding of contractsmeasly based on technical and financial considenati The
latest version of the European Public Procuremenecilve, 2014/24/EU (1) however also allows toetak
environmental and societal implications of offesmdutions into consideration. Besides the self-eridsocietal
advantage, this also allows to move away from thveekt-price model and to stimulate innovation. Castbrs
can be rewarded for (more expensive) solutions witlower impact and will hopefully be triggered dtart
developing innovative and sustainable solutions.

Several initiatives exist already. Besides the llégamework to allow 'Green Public Procurement #C/JRC
published different guidelines as a source of ragjain for procurement entities that wish to intod this new
approach in their tendering process (2). CEN/TCZSQ0stainability of construction works) developed a
framework to allow a sustainability evaluation ofitil now, mainly building. Only recently, EN 15643(3), a
framework standard on the sustainability of civigaeering works was added to the existing coltecti

Over the years, several sustainability evaluatioalst and initiatives have been developed and ale st
developing in the building sector (such as BREEAY LEED (5), ..), In the road construction sedtowever,
these tools often focus on specific sustainabititlicators (e.g. carbon footprint), consider onhear a limited
number of life cycle stages and others concentratiely on environmental issues or are tailoredniational or
regional construction practices. These carbon-fadtmriented tools contribute to the ambition educe the
emission of greenhouse gasses (6) but ignore atiortant issues (depletion of natural resourcesyaling
potential, societal impact, life cycle costing, ...)

1.2. Problem statement & goals

Despite all this guidance and already existingidtiites, it remains a very challenging task toddtice an
overall sustainability approach in the tenderinggesss. Existing standards and guidelines give siterists of
topics that should be considered in a sustaingbdlitaluation but, at the same time, remain vaguehen
properties and evaluation methods that can be tesedaluate these topics. This gap allows for origatout, at
the same time, emphasizes the importance of catimertwith all stakeholders to determine relevand a
practical indicators and evaluation methods. Tl reonstruction sector, particularly in Belgiumpyipically a
sector which mainly consists of SME's. New tendgrpractices should not limit market access for ehes
companies.

Of course, compliance with the technical tendec#jgations to allow the works to be used as inethdemains
the main concern. Initiatives to introduce othétecia should always go together with a reflectiorfind the
right balance between the ‘primary' technical detand 'secondary' sustainability considerati@rs.the other
hand, public resources remain limited. Deploymenh@n procurement techniques and (in some cases mor
expensive) sustainable solutions, should not depleblic means and impede other projects.

Introducing sustainability considerations in theblw procurement process is new. Procuring autiesriand
contractors need time and guidance to get acquhimith this new approach. Making declarations favteole
new set of indicators will not always be very pseciFor several reasons, deviations between ddctard
realized performance for sustainability indicataright occur. To discourage speculation and unfaingetition,
financial rewarding (or sanctioning) mechanisms tmaiso integrate the finally realized performance f
sustainability indicators.

The Belgian road construction sector already hdarge experience with recycling and the use of clksd/
materials. To help the Belgian road constructiartaeo introduce Green Public Procurement (GPE)aamore
holistic sustainability approach, BRRC took thetiative to gather road authorities, contractors and
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sustainability experts and to launch a working graun this topic. The kickoff meeting of this growas
organized just before the summer of 2016.

2. Project approach

Starting from a proposed list of indicators andotlyh regular consultations a workable GPP appraach
envisaged. Road authorities have committed thereselo apply this newly developed approach in at pilo
project. The experiences with these pilot projects expected to feed the working group and to ooatisly
improve this new approach.

Although the working group is aiming for a set pflicators which encompasses
all aspects which are relevant for sustainabildympleteness is considered as
secondary to feasibility. Feasibility is a majorncern of the working group.
Contractors insist on relevant indicators, transparand objective evaluation
methods and procedures that are not an importaditi@thl burden for the
companies that have to apply them.

Equitable The initial work of the working group focusses aphalt pavements. However,
the modular approach allows to add or to repladcgtieg indicators for variants or

new indicators which are more relevant for othgrety of pavement materials or
works.

Sustainable

Fig. 1 sustainability pillars

The results of the working group and experience hbaefully will be obtained with the pilot projeetill allow
a further improvement of the proposed indicatovajuiation methods and GPP procedures. More impiyfan
positive experience could possibly help to decreassting reluctance and encourage other procugiriiies to
adopt similar approaches.

3. Sustainability indicators for Green Public Procurenent pilot project
3.1. Introduction

Different documents served as source of inspiratiqoropose a list of indicators:

« CWA 17089, Indicators for the sustainability assgest of roads (7)

e ISO/TS 21929-2, Sustainability in building constian : sustainability indicators. Part 2, framewdok the
development of indicators for civil engineering W®1(8)

e prEN 15643-5, Sustainability of construction worksSustainability assessment of buildings and civil
engineering works - Part 5: Framework on specifiogiples and requirement for civil engineering \®r
3)

» the deliverables of the CEDR EDGAR project (9)

« EN 15804, Sustainability of construction works —~viEanmental Product Declarations — Core rules Far t
product category of construction products (10)

Starting from this initial list, each indicator etlevaluation method and its relevancy for the pilatject were
carefully discussed with all stakeholders. Acceptalny the road construction sector was a main careéring
these discussions. Contractors particularly indiste a limited additional administrative burden aetévant,
transparent and objective criteria and evaluatimegdures.

There have been long discussions about the includioecyclability to the list of indicators. Frotime viewpoint
of a circular economy, not only the use of recyatedterials but also the use of recycled materasjding
downgrading, is crucial. Because however there meaagreement on the property nor evaluation methods
assess this (mainly because the current practia®éa works in Belgium comprises only the congimcstage
of the pavement’s life cycle), it was finally deedtito abandon this indicator for the time being.

The initial approach for responsible sourcing waather voluntaristic one which mainly aimed at empring
companies to creativity and a tailored implemeotatiof some responsible sourcing themes (social
accountability, materials traceability, health &etg management, impact on local communities, eymint &
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skills development). For transparency reasons arghsure an objective evaluation, the WG membegdlyi
decided to replace this by existing certificatichesmes

Originally, life cycle costing was also included iaslicator in the financial category, additionatly direct
costing. Because however no workable evaluatiomotetvas available, it was decided to abandon tiieator
as well for the time being.

3.2. Theindicators

The project started with an initial list of 17 icdiors which could be grouped in 3 categories (enmental
category, social category and financial categokffer discussion a final proposed list of 11 indara has been
retained.

Environmental category — Global Warming Potential

Truck Transport

Truck transport is expressed in ton.km. The indicédkes into consideration transport of raw matsrirom its
source to the asphalt plant and transport of asfiteath the plant to the work site. The transpostalice for
recycled aggregates is conventionally consideredgasl to the plant-work site distance. To accdantthe
lower impact of transport over water, this distam€ecompensated with a reduction factor. The ttatk
transport is compared with the average truck traridpr all receivable offers. A lower score is aded with a
positive sustainability score for this indicatar.dase a contractor declares a higher total trahdporeceives a
negative score.

New binder

As recycled binder content is difficult to evaluatiee members of the WG agreed to replace thisatoi with

new binder content, expressed as %. A lower newdripercentage is supposed to require a higher @nodu
recycled binder. The declared new binder conteradswith the previous indicator, compared to therage for
all offers that were introduced. A lower declaremhtent is rewarded with a positive score, a highteslared
content receives a negative score.

Energy consumption

Instead of directly measuring the energy usedHergroduction of asphalt, the WG focussed on measinat
can reduce energy consumption directly or its tegylGHG emissions. The sustainability score foergg
consumption is based on 3 components

1. the share of low temperature asphalt in the offer,

2. the share of covered storage of raw materials and

3. the primary energy carrier.

A higher share of low temperature asphalt or a dnglercentage of covered storage results in a higgee
(more 'sustainability points’). In the other cades contractor is sanctioned with a negative scéte third
component evaluates the primary energy carriemdinly gas is used as asphalt production energy, th
contractor is rewarded with a positive score.

Texture

Texture has an important influence on the GWP duttie use phase of a road. ROSANNE (11) indicatgsod

correlation between texture and MPD wich allows ltiger to be used as a parameter that gives acaiimh

about expected fuel consumption A lower MPD (IS@731) has a positive influence on fuel consumptii?)

Texture is a road surface property which is noya@termined by the mixture but also through thecexion.

On the other hand, for skid resistance minimum irequents apply and texture needs to be sufficiemiy to

meet this requirement. The texture indicator triescreate an incentive for contractors to recontil®

apparently opposing requirements. Therefore it agreed not to ask a contractor to declare a valuehfs

property but to limit to a post execution evaluatamly. A contractor that succeeds to create ampawé with a
MPD which is lower than a limiting value (mentionadthe tender specifications) is rewarded withoaifive

sustainability score which immediately results ibamus fee. In all cases the skid resistance repgints apply
and should be met.
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Environmental category — Depletion of materials

Renewable energy

Contractors are asked to declare the share ofn'gedectricity (produced and purchased) in theltataount of
consumed electricity. A share which is higher thias average is rewarded with a positive sustaiitplsitore.
Contractors with a lower share receive a negatioees

Recycled aggregates content

This indicator promotes the use of recycled aggesgan bituminous mixtures. A contractor has tolaecthe
content of recycled aggregates for each mixtureeiinis declared content is higher than the aveoageall
receivable offers, this is rewarded with a positcere, a lower declared content ends in a negstivee.

Social category — Noise

Tyre-road noise

Traffic noise is considered as an important soofdeealth problems. Different measures are possibteduce
exposure of people living close to the road to septable noise levels. The emission of rolling eaian be
reduced through optimizing the road surface or Ipplydng specially developped pavements. A CPX-
measurement is a generally accepted means to megsesroad noise emission of a road section. As the
case with texture, tyre-road noise is only evaldatier execution. A short period after the road been taken
into service, the results of a CPX measurement@mgpared with a treshold value that will be mentiehin the
tender specifications. This treshold value willlsesed on historical measurements on similar pavetgpes.
Contractors that succeed in realizing a pavemetit ailow CPX value will receive a positive sustditity
score and bonus. If the CPX measurement resuétdigher value this will have no consequences.

Truck transport

All transport contributes to the GWP but unavoigadlso causes noise pollution for people livingha vicinity
of the transport routes and storage areas. Thauai@h of this indicator is identical to the trutdansport
indicator in the GWP category (meaning that fortitree being no distinction is made for hindranceimty night
and day hours). Transport over water is not couintehlis indicator.

Social category — Responsible sourcing

Environmental impact

Although other evaluation methods were considaradsparency reasons finally resulted in choosingrtfied
1ISO14001 environmental management system as thmapyricriterion to award a contractor with a pogtscore
for this indicator. Companies that take the initi@tto obtain an additional EMAS (EU Eco-Managemand
Audit Scheme) registration are rewarded with epiats. Companies without ISO14001 management isyste
end up with a negative score

Health & Safety

VCA ("Veiligheidschecklist aannemers”- Safety CHestkContractors) is a certification scheme ori¢iypna
developed in the Netherlands but also wide-spred@kigium. Compliance with a list of topics, mainérgeted
on health and safety, allows a company to obtaiertficate. Additionally, a certified company ilsa required
to register incidents and to take demonstrable ureasto avoid similar incidents and to decreaseotrerall

number of incidents. Companies with such a VCA#ieate can claim extra sustainability points. With such
certification, the sustainability score is reduced.

Social category — Road availability

Road availability & accessibility

Road works unavoidably cause hindrance. Peoplegliin the neighourhood will be faced with noise aludt
during the works and will have difficulties to assetheir properties. Other road users will facegelor might
be forced to change their route resulting in addéi travelling time. To evaluate this nuisanceakuation
scheme was developed which takes into account:

e nuisance (noise, dust) caused by the works andyrairissue for people near the worksite and

* reduced accessibility of the road which is an idsu@eighbours and other road users.
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The calculation scheme allows road authoritiesdith extra weight for periods during the day for whiccan be
considered that there is more embarrassement égeming and night for noise and dust, peak hours fo
accessibility); eventually different for both abomentioned types of nuisance. Within eventual legabther
constraints, contractors are allowed to organisdr tvork to reduce the result of the calculatiohesoe. The
total score is simply the sum of both types of anée (if this nuisance exists according to the remtrs
declared planning), eventually multiplied by theigi® given by the contracting road authority. Thés
compared to the average score. For lower scoré&sm@r calculated nuisance), a contractor will reeegxtra
sustainability points, with a higher nuisance scheereceives negative sustainability points.

Hindrance (hindrance neighbourhood*works + hindrance road users*availability)

0:00-05:00 05:00-07:00 07:00-09:00 09:00-16:00 16:00-18:00 19:00-22:00 22:00-24:00 total

Monday 0 2 5 2 5 2 0 16
Tuesday 0 2 5 2 5 2 0 16
Wednesday 0 2 5 2 5 5 0 19
Thursday 0 2 5 2 3 2 0 14
Friday 0 2 5 2 3 0 0 12
Saturday 0 0 0 0 0 0 0 0
Sunday 0 0 0 0 0 0 0 0
77

Fig. 2: road availability & accessibility evaluatio

The hindrance score for the different periods efday is determined as follows:

hindrance category hindrance appreciation hindrarttiedrance appreciation x activity

hindrance neighbourhood|appreciation given by road authority, varigtJsually appreciated hindrance for the neighbourtmmded by
caused by works from 0 (low hindrance) to 3 (high hindrangeltivity in the work zone will be most importantrihg the night
and lower during the day. Depending on the peribds
contractor declares he will work, the total hindrarfor the
neighbourhood varies between 0 and 3

hindrance road users causappreciation given by road authority, varigslindrance caused by the unavailability of the raéltibe most
by road unavailability from 0 (low hindrance) to 3 (high hindrang@nportant during peak hours (morning and evenimg)) lawer
throughout the day and night. Depending on the enadlability
declared by the contractor, the total hindrancedad users
varies between 0 and 3

activity (declared by 0 = no activity, road available total hindrance varies between 0 (no hindrance)Gagmdax.
contractor) 1 = no activity, road not available hindrance for both categories)
2 = activity, road not available

Table 1: determination of hindrance score
4. Calculating sustainability score

Except for the tyre-noise and texture indicatarpatractor has to include a value in his offer. €ach indicator,
this value is compared with the average (of alledf or thresholds or classes specified in the etend
specifications. According to the result of this garison, each indicator is rewarded with (positivanegative)
sustainability points. For each category, a cottrastarts with 50 sustainability points. The seofer each
indicator within a category (sometimes negative&) simply added to this start value. Weighting fadividual
indicators is indirectly taken into account by teevarded sustainability points per indicator.
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Evironmental category — GWP sustainability points

Truck transport a

New binder b

Energy consumption

* low temperature asphalt cl

» covered storage c2

e energy carrier c3

Texture -- (post execution evaluation only)
Sustainability score - GWP category 50+a+b+cl+c2+c3

Table 2: calculation of sustainability score foe tBWP category

Weighting factors for the different categories @alla procuring entity to increase or decrease tlative
importance of categories and finally to calculatgrale sustainability score for each offer. Thwafichoice of
these weighting factors are the responsibility e procuring authority and might be changing inetior be
work dependent. A sensitivity analysis is also sgapbn the weights to test for the robustness eféimkings.

environmental score = score GWP category x 50%otesmaterial depletion category x 50%
social score = score noise category x 20% + sesonsible sourcing category x 15% + score roaibility X 65%
single sustainability score = environmental sco6®% + social score x 40%

Equation 1: calculation environmental score, scaare and final sustainability score, weigth fectan be different

With this single sustainability score a virtualden price offer can be calculated.

virtual price = price offer x (1-[(single sustairilély score-50)/100])

Equation 2: calculation of the virtual price

The tender is finally rewarded to the contractothvihe lowest virtual price offer. For the executithe real
price offer is used. This allows contractors witlore innovative and sustainable solutions, with aremo
sustainable organization (and possibly with a higinee) to remain competitive against lowest psotutions.

price offer score virtual price
contractor 1 520.000 70 416.000
contractor 2 470.000 62 413.600
contractor 3 400.000 45 420.000

Table 3: example — influence of sustainability goon virtual price
5. Execution

During the tendering phase, a contractor is sugptseéntroduce also, besides all regular tendeudwnts, a
sustainability file. This file should contain a theed performance for all indicators (except teatand CPX
value) and all elements to motivate this perforneagied that allow a road authority to verify thetsgesnents.

During execution however, several reasons can ddiessustainability indicator to be different framhat was
declared during the tendering phase. Limited erpeg with this new indicators, increased envirornaieand
social awareness, innovation, speculation, ... wuit in both positive and negative deviations.niativate
contractors to declare the performance for all éhgglicators as precise as possible, to reward teerbe
performance during execution (or penalize a woeséopmance) and to discourage speculation a boenustisn
fee scheme was developed. A significantly bettea significantly worse performance is rewarded emglized
with a bonus or a penalty which relates to the atgwn from the originally declared performance fhat
indicator. To discourage incorrect positive dediares (which could lead to unfair competition) dwgithe
tendering phase, large negative differences betweemeclared performance for an indicator andattteally
realized performance are being penalized with aditiadal factor (>100%). The allowed deviations and
applicable bonus and penalty percentages are segpgosbe chosen by the tendering authority and ldhoel
added in the tender specifications.
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offer

| irregular deviation

penalty X | | no settlement | | bonus

Fig. 3: deviations from declared performance — lsofpenalties scheme

| penalty Y |

6. Pilot study

The two major Belgian road authorities ('AdminiigaNegen en Verkeer' for the Flanders Region Sedvice
Public de Wallonie' for the Walloon Region) seestapproach as a method to introduce more innovatiah
quality in their tenders and as a contribution ¢doamplish their societal duties. Both road autiesitgreed to
develop a pilot project in the near future.

This pilot projects will allow to evaluate the cleosindicators and their evaluation methods, théese¢nt
mechanisms and, undoubtly, identify improvements.

7. General conclusions and perspectives

Sustainability and Green Public Procurement areentiban buzz-words. The wording may appear mislgadin
because more than environmental issues only arsidemed. The GPP approach allows road authoritiels a
contractors to move away from the lowest-price nhade to introduce more quality, innovation andoesg for
environmental and social considerations in the éeind process and during execution. Existing guidais
extensive but also challenges stakeholders to batige to imagine relevant indicators and solutidhgs
important that the procedures that introduce thigraach in the tendering process don't disturb etitign in
the sector and allow all to benefit from better amore sustainable solutions. Workable proceduresl ne be
developed in close cooperation with all stakehadand should be introduced at a slow pace to adtdw
companies to absorb this approach and to takadwihntage of the possibilities it offers.

However, the introduction of GPP will also be atdmmous process. Indicators or evaluation methetktsvant
today might need to be replaced tomorrow. The &ewek in the BRRC working group is mainly focussea
the execution of bituminous pavements in a firaget but GPP for other types of pavement mightirecau
different set of indicators for which all stakeheld must be able to give input. Care must be tdkah
everybody is allowed to participate to this newdening approach.
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