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1 Introduction

Work Package 1 (WP1) of the ElA@%ojectis mainly focussed on a major element of the work
programme presented in the call for tender:

Development of an EU directory on quality/conformity marks (labels, certificates,
technical assessment, etc.) for construction products, processes, works, iteghn
equipment and professional qualifications

This development includes:

1. An inventory of quality/conformity marks in all 28 countries used in
construction markets for products, processes, works, technical equipment and
professional qualifications togjger with an appraisal of the level of impartiality
of the procedures that are used to deliver the quality ma(distiverablesD 1.1,

D 1.6, D1.7)

2. A critical analysis of the rationale and of the relevance of the information
provided by the quality mark® tthe operators of the construction value chain
and to investors, including the compatibility and complementary issues with the
CE marking( the presentdeliverable D 1.2)

3. An appraisal of the conditions and of modalities to be followed by construction
operators in order to access to the quality/conformity marks, including those
related to the mutual recognition of the marks by Member Stastiverable D
1.3)

4. An assessmendf the possible impact of the quality/conformity marks on the
competitiveness of construction businesses and the functioning of the Internal
Market; (deliverable D 1.4)

5. Evidence and assessment of the extent to which the quality/conformity marks
are usedn practice by the insurance sector, including in the context of -cross
border services. The assessment will consider possible constraints on the Internal
Market resulting from common practice in insuran@eliverable D 1.5)

The EU directory on quality/sformity marks covering the aboveentioned aspects (i.e.

their scope by product, process, works, etc., their relationship with the EC marking, their
modalities, etc.) and accessible on Internet. The main recipients of this directory are
professional serges providing expertise and advice to construction operators, investors
and (re)insurance.

v

The proposal of the ELIOS2 project team to sk dzI f A (i @ asdaiganéric expresEian was
agreed on at the early stage of the projedithe ELIOS2 directory of quality signs is on line:
http://signsdirectory.eliosec.eu/

)
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Thepresentdraft report addressegoint 2 of the above listéa critical analysis of the rationale and
of the relevance of the information provided by Q&to the operators of the construction value
chain and to investors, including the compatibility and complementary issues with the CE énarking

A first chapterintroduces some theoretical references on quality signs with a focus on third party
certification (TPC)

A second chapter presents potential uses of QS in the construction industry according to the
specificities of this sector.

A third chapter describes how SQwithin the scope of the ELIOS2 projgce. QS concerning
construction products, construction systems, competences (of individual and companies) and work
performance} are issued in the construction sector according to the needs they are intended to
co\wer.

Rationale and relevance of QS in construction are addressed in chapter four, before introducing
elements concerning the complementarity and compatibility of such QS with CE marking.

This allows introducing considerations on the rationale astbtvance of. These reflexions are
supported by a electronic surveypresented in appendixesndwill be completed bynterviews.

A following chapter addresses the complementarity and compatibilityoofie of theseQS with CE
marking.

A conclusive chapteopens perspective for the European construction industry.

2 Introducing QS

Information on characteristics of goods and services are needed in many personal and professional
situations. Such information is available through many channels, e.g. advertis@m®ugh printed,

TV, radio or electronic medias), documentations (e.g. oral, printed or electronic description of
characteristics of goods or services), books (e.g. handbooks on products characteristics).

Before developing rationale and relevance & @ construction, tis chapter introduces theoretical
consideration on the economics of standardisation and third party certificdti®C)An example of
these considerations in a sector that is far away from construction (i.e. agrofood) completes this
introduction.

2.1 The economics of standardisation

The economics of standardisation is not a new topic. This chapter refers to some source documents
of pioneer economists in this domain. Recdfi25/2012regulation on European standardisation

(EU, 2012) thaintroduces upto-date definitions of key terms (standard, technical specification,
product, service) benefits from these reference works.

David (1990) classifies standards according to the economic problems theyasdldestinguishes

three types of stadards:
-,
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1.

Interface or compatibility standard¥ they assure the user that an intermediate product or
component can be successfully incorporated in a larger system comprised of closely specified
inputs and outputs. A product that conforms to an interfacandard can serve as a
subsystem within a larger system built from numerous components and subsystems that are

provided by different suppliers, each of whom also conform to the same sténda@5 | @A R X

1990, p.4). The aim for producer and customer is to Iswiitching costs (once an actor has
invested in one standard, the cost to switch to another might be expensive) and to benefit
from network externalities (the advantages of being part of a large network of users). A
product that dees not conform to industy standard has limited chance to bdistributed.

The dominant standard is not always the best from a technological point of view since the
network effect tends to dominate.

Minimum quality standard¥” they provide signals that a given product conformsttie
content and level of certain defined characteristics 65+ GARX LJPn0Od ¢ KA a
asymmetries of information between suppliers and buyefBhis situation favours
opportunistic behaviours and impede the functioning of markets by leading teerad
selection (Akerlof, 1970). Indeed, in markets with quality uncertainty, suppliers have a strong
incentive to claim that their product is better than it é&fectively However, buyers are
aware of this situation and they will not accept to pay foe thbremium asked by the
suppliers. Consequently, low quality suppliers will tend to drive out of market good quality
suppliers. This situation is due to the lack of information about the quality of the
products/services which opens the possibility of chegtbehaviours of suppliers and lead
buyers to refuse to pay a sufficient premium.

Spence (2001) considered that there was a possible solution to the aforementioned
problems. He argued that the person holding the information could be able to signal to the
20KSNJ LI NIG& GKS |jdzl £ A Rshaul@ beinétedl tha she iRforrkaon a K S
carried by the signal can be productive itself. This will occur if there is a decision that is made
better or with greater efficiency, with better informati¢p.431) €

Minimum quality standards reduce transaction costs and search costs (the buyer does need
to spend time to evaluate the quality of the product). They provide adequate information
and help actors to evaluate the risk that they bear.

Standards of mformation and measurementthey describe the characteristics of products
and contribute to the creation of an environment of trust. For example, it can concern the
grades of petrol (unleaded and supenleaded).

Standards are one element which contribstéo the reduction of asymmetries of information
between suppliers and between suppliers and customers. As a summary, Swann (2000) considers

i K Itlie exdstence and use of standards makes it easier to produce, sell and buy products and

services. Standardmable a market. They are part of the infrastructure for innovalémshgrowtke &
To be sure that the actors conform with standards, certification procedures became more
widespread.

)
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2.2 Third-party certification

Certification of product/process/companies mportant to reduceasymmetryof information and to

give consumers a feeling of comfort in what they purchdsés a way for operatofproducers to
signal to other parties the quality of the product, process or service thepmréading Certification

of products is a very important part of innovation and production in general to ensure that products
and services are safe.

|l OONBRAGIGAZ2Y Aa y20KSNI gl & F2NJ Adréditatiod teerB G2 F
to a proof of competence givelny a credible authority; it applies to an entity or a training or
education programme abiding by sufficiently stringent and uniform training standards and suitably
designed to reach theirgodls o vdzl £t A/ SNI X HamMMI LIdT O O

However, i KS & @I f dzS¢ ttached (b Keltificatidnhighlyf depénds on the way the
certification scheme is organisethis is why thireparty certificationby an independent preferred to

first or second party certification schemedThirdparty certifiers also appeal to technoscidiati

values such as independence, objectivity, and transparency in an attempt to increase trust and
legitimacy among their customers and to limit liabdity 6 | F G FyF {1 F Sd I f ®X Llbopp=

Third party certifiers play the role of amdependentauthority that guaranties companies are
following certain standards.

2.3 Use of thirdparty certification in the agrifood industry

The aim of this chapter is to demonstrate considerations concerning certification and other means to
bring objective and reliable infornian to construction actors are also valid for other sectors. The
agrifood industry sector was chosen due to the availability of pertinent docurneemdsthe strong
health issues that are associated to the productions of this sector. This is also a dadthaimnany
guality signs.

In the past, when most farmer were independent, running small farm a&fihgall of their goods
locally, consumers knew by reputation whether the product they were buying was good and fresh.
Most food was produced locally. And there was trust between bsngrd selles. Since this
relationship has disappeared, this kind of trusishdisappeared in the food industry. It has also
transformed the governance in the agrifood industry.

The first certifications on safety and quality of products came from governmental organisations.
However, with the development of the global economy migtional governmental bodies and the
private sector have started to play a greater role in standards and certification setting and
enforcement. This development has also led to the development of-{tartly certifiers.

dt is the independence of thiphrty certifiers from other actors in agrifood commodity chains,
namely buyers and sellers, which distinguishes TPC from first (audited by suppliers) ocpadgond
OSNIATFAOFGAZY O dzRA G &R 6068 yNBLOH A (S NEE Qb 5L LAGD plySsO Ky

Thedelivery of thirdparty certification is usally a four steps process:

)
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1. The supplier asks to be certified and applies for the process;

2. The thirdparty certifier revies i KS R2 O0dzYSy G+ GA2y O2yOSNyAy3
production operations;

3. Afieldaudit is conducted;

4. Conformity against specifiedrequirements is checked and a certification allowing the

supplier to certify its products is issued.

In this process, suppliers are responsible for meeting the costs of the &udiEFC) except for the
TPC operated by Fairtrade Internatiorfal global organization working to secure a better deal for
farmers and workersvww fairtrade.net/) who has established a mechanism whereby consumers
bearthe cost of the audit in order to maximize returns to small producers in developing countries.

The retailers (giant chains which dominate the market and compete more on quality than prices)
who are at the interface between consumers and producers and are seen by consumers as
responsible for food safety, were at the origin of the growth for TPC.iAde@dprovides them with
several advantages:

G F

1 TPC allows differentiation between agrifood products;
1 ¢t/ SyadzaNBa (GKS O2yairadaSyid AYLXSYSyllFiAzy 27
1 TPC minimises transaction costs and financial liabilility and also the cost of monitoring
food safety shift from retailers to TPC);
9 TPC can be used as a marketing tool.

There are also lindttions

1

Smaland-medium sized suppliers may not be able to invest to meet the requirements of
TPC (e.g.: the cost of neequipment, the labor cost due to the dag-day tasks of

R20dzYSy Gl A2y X0d ¢KdzaAx (GKSAS &adzLlX ASNR YI &

particularly strong in developing countries. Local producers frequently ignore the standards
required by reailers. Moreover, local producers are not familiar with standards which
represent Western values and do not incorporate local conditions and stakeholders
(Hatanaka, 2010);

Certification is perceived as a formal inspection (by an auditor) rather than id val
examination of quality standards (e.g. poultry sector). One solution could be to perform risk
oriented auditing (intensification of control where risk is highlbersmeier et al., 2009);

Competition between control bodies can jeopardize the functignod the control system.

This situation happens when certifiers minimise their audit costs in order to win the contract.
In this case, profit is realised on the long run and is based on stable business relationship
between the auditor and the supplier.

3 QSin construction

3.1 Construction process

Each construction project is a neechnical, inancialand environmentalchallenge Many of these
projects are unique and some others aeact ornearly duplications of previous projectsased on

)

t
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traditional technical solutionsExperience gained over time by constioat actorsshows that some

tasks are similar, if not identicdtom one project to anothed S& LISOA I f £ & F2NJ a2 NRAY |
individual or collective dwellingsT.he uniqueness of somgrojects creates strong and often risky
challenges.

Thetraditional aspect of construction is closely linked to innovatioccaokding to Jan Figel, former
European Commissioner for Education, Training, Culture and YAuthitecture is a highly visible
showcase of creativity and innovatidn (http://europa.eu/rapid/pressrelease |IF09-
664_en.htm?locale=@n

Construction is definitely eix of fradition and innovation. Constrtion acbrs contribute to make
darchitecture an expression of cultéte

The variety of description®f the construction processeflects the diversity of possibilities to
organise each project according tts context (e.g. purpose of the building, financing, technical
difficulty). Nevertheless, these descriptions all refer to few essential phae=sentedin Figurel.

A temporary construction team is organiset purposeto design and realise projected building
works Depending on the context, operati@f buildingscan be included or not in the scope of the
project.

Figurel : generic main phases of construction projects

Hand-
over
Building Building Building Building
programme proj_ect erection % operation time
Defining project Architectural .
.. . ) .. Operation
objectives and and technical Site activity )
; k maintenance
requirements design

During these phases, information exchange between construction project stakeholders is huge.
Informationflows concern all aspects @irojects technical, legainsurancefinancial, .. Especially at

the beginning of a project,he accuracy and pertinence tfis information is essential as most of
future project costs are consequences of early decisions made during the p(Bapss2).

Moreover, accurate, wo-date, shared information is also critically important to prevent future
defects during the building life. Neguality costs are mainly rooted in these early prgseg.:

9 inappropriate programme,

9 insufficient ground inspection may lead to inappropriate foundation design,

1 Article 1 of the 1977 Frenc h | aw on architecture states: AL" archi

c ul t lhttp:/&wivw.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000000522423
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9 insufficient analysis of the consequences of modifications concerning one particular expected
performance (e.g. energy performance) on other periances (e.g. acoustics) may lead to
inappropriate performances during the haioder procedure and trigger insurance claims ,

1 lack of precise specifications concerning equipment may imply late modifications of
structural elements that may be sources ofnsequential defects (and costs) that may
emerge years or even decades after hanbr.

Figure2 : impact of early decisions on the project cost (adapted from GOBIN, 2006
NB thefigure corsidersacase where operation is nat the scope of the project

Cost (%) 100 %
20

80

Costincurred by
early decisions

Expenditures

10
time
0 — >
Building Building Building
programme project erection

Other reasons may hamper the exchange of information between construction projects partners:
1 the temporary project organisen of any constructioproject,
1 occasional interventions of contractors and stdntractors who havea limited access to
information concerning the project,
9 loose coordination of operators belonging to different companies.

Tools have been developed to improve theseditns: quality management (IS@14), concurrent
engineering (Gbin 2006), performan@-based approach (MERLET 201B)jilding Information
Modelling? (BIM) (BuildingSmarR014). Their effective use depends on projects characteristics (e.g.
demands of the client, budget, complexity).

2 The Directive 2014/24/EU of the European Parliament and of the Council of 26 February 2014 on public procurement and
repealing Directive 2004/18/EC was voted by the European Parliament on 15 January 2014 and adopted by the Council on
11 February2014. This European Union Public ProcueatmDirective (EUPPD) will enharaké 28 EU member states to
encourage, specify or mandate the use of BIM for publicly funded construction and building projects in the EU by 2016.
http://ec.europa.eu/internal_market/publicprocurement/modernising_rules/reform_proposals/index_en.htm

10
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3.2 Building works:a manmade system

Risks associated teach specific construction project depend on many of the abueationed
technical and human factors. When insurance is available, insurers use many sources of information
to assess the risk level according to the insurance contract, e.g. context of dfextprtechnical
choices, financial and technical profiles of companies.

In spite of all precautions, costs of nquality are relentlessly recorded (as long as such records are
made, i.e. in most cases, through insurance claims). In addition to pathcéegg, time lost on site,
delays to deliver works, defects not covered by insurance, poor satisfaction of clients, loss of
reputation of some companies are other forms of rqumlity.

Academic studies try to address economic evaluation ofequoality isues. Depending on the scope

of these studies, evaluations range from a few percentage points to more than 15% of project costs
(ABBASNEJAD 2013). In any case, stakes associated-qoatioy costs are high as regard to the
level of margin of the constrtion business (GOBIN 2006).

Routes to follow for improving this waedlstablished situation have been known f@ong but
improvements are still to come.

Even ordinary buildings are complex maade systems. Their behaviourfisst of allgoverned by

the law of physicsBut the actual behaviour of building systems is also strongly influenced by the
behaviour of occupants (e.g. occupancy conditions, maintenance), by political decisions (e.g. energy
regulation), by the general economy (e.gice of energy).

A major cause of building pathology is duedisequilibriumof the building system. This may be due

to loose design and/or implementation, as well as to misuse of the buildingcbypantsincluding

the absence of maintenance.

Excessi humidity is a typical illustration of suctsiuation (Figure3). It may be due to:

1 wrong designifisufficient air flow ratehrough the building,

1 loose implementatior{narrowingor obstructionof air ductsduring site phasg

9 excessive production of humidity (comparteddesign specifications)

1 absence of maintenanggouling of air ducts due to the absence of cleaning)

1 misuseby occupants (volumtry obstruction of air inletsutlets).
Construction products and systenisee definitions belowjnust be chosen according to expected
performances of building works. The relation between adequate choice of products/systems and
performance of work is nostraightforward at all. Many combinations of available construction
products and systems can potentially meet targeted works performance goals.

Construction products and construction systems are defined as:

f Constructionproducts (e.g. bricks, roof tiles, cement, tubes) definedéas y @ LINE RdzO
which is produced and placed on the market for incorporation in a permanent manner in
construction works or parts thereof and the performance of which has an effect on the
performance of the construction works with respect to the basic requirements for

02 y & (i NHzO {(aktigle/2 obitie ICPR) £
11
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1 Construction systemge.g. external thermal insulation systems, ground heat pump systems,
building integrated photovoltaic systems) defined as a set of products, accessories and
specific design, implementation and maintenance rules to fulfii and maintain functions
awaited fran buildings or building parts. Interfaces of systems with other building
systems/parts are a key issue as they have to ensure the continuity of crucial functions (e.g.
water tightness, acoustic isolation, thermal insulation).

Figure:; : lllustration of excessive humidity and of some causes (Source-CRIASS 67))

ik

Mould deveiopment

Dirty air outlet Clean air outlet

A wide range of possible choices among competing construction products and systems is proposed

on the market. Price, adequate technical characteristics, compatibility with local technical skills,
timely availability belong to the list of selection critaba ¢ KS &St SOGA2Yy 2F GAR
products or systems would nevertheless not guarantee building works would perform as expected.

Actual performances of works are indeed the outcome of the construction process described
previously. During major phaseof this process, many events may occur that may limit chances to
meet expected performances. Building pathology observation and records over decades illustrate
this statement.

Main causes of pathology identified éigure4 show that construction products and systems as such
are rarely the main cause of pathology. Work execution and design issues are far more frequently the
main reasons for buildingiorks pathologies. WP2 deliverables of the ELIOS2 project provide further
examples for ecéechnologies.
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Repair cost induced by these pathology issues rank differently than their frequeiiaplé 1).
Though design issues are less frequent than work execution issues, the former cost much more than
the latter.

Tablel: repair cost of pathology issues in percentagéconstruction costs in Fran¢g@eriod 19952012
(adapted from AQQR013)

Pathology source % of construction cost
Design issues 9.5%
Work execution issues 3.4 %
Site issues 3.8%
Product issue 5.3%
Use/maintenance issue 2.4%
No attribution ofcause 3.4%
Other issues 3.0 %

Figure4 : Origin of building pathology in France et 19952012 (adapted from AQEZD13)

B design issues

H work execution issues
M site issues

B product issue

W use/maintenance issue

M no attribution of cause

other issues

These French references must not lead to the conclusionsitusation is limited to Franceln this
country, the Agence Qualité ConstructiqhQC)provides statistics on pathology cases. Eighty per
cent of these cases come from insurance claims resultingpplication ofthe French insurance
scheme(http://www.qualiteconstruction.com/observation/sycodes.htinl

Even if not unique, the existence of such statistics is not widespire&l}28 countries.Diffuse
sources confirm ta existence of pathologies and associated costs (refer to WP2 deliverables).
Observations confirm great attention must be paid to essential aspgotgg the construction
processn order to achieve performance goals:
1 careful planning and realisation,
1 need for complete set of design data, reflectimgthorough analysis ointerrelations
between intricatedemands of performance®.g. energy, acoustics, mechanics, health)
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91 the continuity of performances through interfaces between building parts doesonbt
result from producs characteristics bualsofrom a detailed analysis dfiese interfaces and
from a close monitoring of the execution on s{2g. thermal or acoustics insulation, vapour
barrier),

9 data on characteristics of construction produetse not sufficient as such: they need to be
considered together with the context of the proje(d.g. budget,nteraction between the
different expectedperformances of future worksjse of buildings, technical capacities of
designers and contractors),

i data concerning construction systems generally include a description of the design and
implementation conditions (in order expected performances of systems are met when
systems are integrated in works).

3.3 Information: a core issue

These considerations suggest informati@oncerning construction products(P), construction
systems(S) competences of construction professionéld)are of the utmost importancein order
performances(W) of built workscan be displayed | y R LJ2 aNilAyolf SkReasEigures
intends to showwhere such informationis used during the construction proces3.he information
content of a quality sign is important for construction actors rather than the existence of such a sign
(e.g. demonstrated by the display of a logaformation on thesdour subjects has to be considered

as contributions to possible solahs to issues observed during any construction projEareo).

Most of these issues are located at interfaces between phases where informatranséerred from

one actor to another. Consequences of incomplete, erroneous information can flow downstream the
construction process and be at the origin of further defects of construction wétksdamental
elements presented above highlight the importance of information flow between construction
stakeholders for each project. Described situations refer to observed projects (both new buildings
and refurbishment of existing buildings) and are aletevant for recent projects displaying high
(energy) performances.

Aiming for higher performance goals does not call for revolution in construction but for more
attention to details of organisation, right skills, adequate information availability aruhamge,
control at pertinent moment of the construction process. Recent analyses of such projects confirm
these statements (IFB42 2012, RAGE 2012).

The outcomes of these analyses reinforce strong needs for:

9 thorough design anticipating implementation angeration/maintenance,

i effective and efficient coordination/control and involvement of the construction parties
during the design phase and on site,

AYF2NXYEOGA2Y 2F GKS 200dzLdr yia 2y aK2g G2 dzaSe

1
9 training of professionals to fiyl integrate the importance to carefully follow design
instructions with a specific attention to interfaces between building works.
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Figure5 : Whergwhen information on Products, Systems, Competences and Works
are needed during the construction process

Building Project specifications: c Construction products P J
programme expected performances of works
o Selection of products and systems
Building ;
o according to targeted performances of works
projec with a specific attention to interfaces
Implementation on site of C
Building selected products and systems —
erection
Close monitoring of work execution Construction systems S J
at interfaces
< =S,
Delivered =1
building @@q\

Operation maintenance of works c

The development of commissioning will probably participate in performance improvement as it is a

way to check the effective performance level and to make corrections if necessary (LEEDA2014).

for previowsly mentioned o¢ols of progress (i.e.quality management (ISO 20f4concurrent
engineering,performancebased approachBIM) such commissioning tools must be adapted to

projects characteristics (e.g. demands of the client, budget, complexilyy).could be
O2dzy i SNLINRRdzOGA DS (G2 dzaS adzOK G22fa F2NJ a2NRAYI N

3.4 Informaton2y R2& | YR R2yQia

Construction stakeholders have for long tried to improve the above described situations. Experience
gained from a multitude of projectand observatiors of pathology provide a huge amount of
knowledge.

This information is processed to providB f SNA O AYF2NX I GA 2y G2 02y adNHzO(
concerning both traditional and innovative works are for instance accessible in difievantriesas
shown in the following nomxhaustive list

1 Denmark: BY@&RFAttps://byg-erfa.dk/erfaringsblade
1 France: SMABTP http://www.smabtp.fr/SGM/jcms/gsr 15534/fr/fichepathologieet-
illustration
I Netherlands:
0 Bouwtransparanhttp://www.bouwtransparant.nl/.
0 SBRCURnéttp://www.sbrcurnet.nl/
T UK:http://www.nhbc.co.uk/Builders/ProductsandServices/
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Figure6 : Location of some issuedong the construction process
(adapted fromvVrijhoef et al. 2001
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These pedagogical documents are based on concrete pathology situations. They explain why they
happened and how to avoid therthrough adequate design andctions on site Doing so, they
address the impdance of having the right information at the right time according to each particular
project.

Some of this information is conveyed by QS, defined by the ELIOS2 pEhjE2S2 D1.1 2013) as
a | yiBd of sign on the basis of which (construction) stakeholders rely on or give credit to
gKSY RSOA&AA2Yya 2NJ OK2A0Sa KI@gS G2 0SS YI RSo®¢

QS is one of the information supports used in construction to transmit relevant information to
construction partners alhlong the construction proces®r each and any construction project
Elaboration, ationale and relevance of QS are presented in the following chapters.
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4 Haboration of QS

Producer/suppliers of goods and services concerned by QS may be considered berthéciary of
the procedure Figure?).

Figure7 : upstream and downstream of QS delivery procedure

Initiator - is at the origin of
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Owner deli convey
! may run delive
(may be the initiator) ¥ q fry relevant
poc= o Qs information
runs the delivery to
Operator ~  procedure on behalf construction
of the owner stakeholders
Beneficiary | :
- displays
(may be the initiator)

The ELIOS2 project does not pretend to cover all types of information on any subject. It focuses on
information concerningfour subjects, according to the demand of the European Commission (EC
2011):

9 construction products,

1 construction systems,

1 competencegof individuals and companies),

1 work performances.

Accessing to relevant information costs time and money. The best interest of construction
professionals is to strike a balance between relevance and cost of QS. This balance takes answers to
the following questions into account:

1 why and by whom are QS needed/used?

T who initiates QS?

1 what is the exact scope of QS?

1 who provides information carried by QS?

1 how is the information carried by QS elaborated;daied, traced?

These issues are further discussedhie present chapter. They reflect the structure of the directory
of quality signsHttp://signsdirectory.eliosec.eu)) developed during the ELIOS2 projdag(res).
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Figure8 : questions match the general structure of the directory (ELIOS2 2013)
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4.1 Why and by whom are QS needed?

Figure9 is an attempt to represent main information channels followed by information conveyed by
QS considered by the ELIOS2 projédte arrows indicate the flow of information from the
beneficiaryof QS to their communication target-or instance a client (e.g. a property developer) will
be keen to display QS concerning performances of buildings to potential investors/tenants.
Manufacturers/suppliers will inform their direct and indirect clients thfe characteristics of
construction products and systems they produce/deliver.

Many other situations could be illustrated (e.g. some contractors/suppliers can se@& W the
market when they provide complete houses or simple office buildings) but wsechot to be
exhaustive for the sake of clarity of the figure.

Figure9 : illustration of some main information channels for QS on P, S, C and W
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Technical Inspection Service (TIS) is aflegtion during constructiorproject. It is for instance
performed by building controllers who u$gS concerning construction products and systems as well

as competences. The precise definition of his role depends on national context is analysed in WP3
deliverable reports.

The missia of TIS can for instance include:

1 Assessment the compliance of the planned construction projecé-vis local regulatory
aspectg(e.g. structural, energy, acoustics) at the stage of the building permit,
Assessment of risks from design documents,

Controlof the execution of contractors during the site phase
Supervision the control of quality management plans of contractors
Check of compliance to regulatory aspects before hand over.

= =4 =4 =4

To ensure his mission, TIS also uses a lot more other information epathaetween participants to
a construction project (e.g. plans, design notésyrel0).

During his mission, TIS can also play a key rolé-wiss insurers. TIS can indeed provide crucial
information to the insurer to assess specific projesiated potential risks (e.gpathologies,
difficulties due to the availability of technical and human resources).

These assessments require access to discriminant information on any risky aspect of a project. Some
QS can convey such discriminant information.

For instance, the demanaf the client for a high energy performance building through the
incorporation of an innovative cooling system (e.g. chilled beam) will be carefully assessed by the
insurer. He will thoroughly analyse consequences in terms of (un)fithess for purpose lofiitding

(i.e. issues that prevent the property from being used as expected) in the perceptive of issues linked
to the operation of the system.

As a consequence, QS concerning prosluate less important for insurance than technical
assessment of inn@tive systems in the particular context of a project.

FigurelO: TIS plays a key role defined according to the local context
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4.2 Who initiates QS?

Initiators of QSKigure7) directly refer to the rationale behind the decision to create/publish QS:
provide relevant information needed by construction players.

Different profiles of QS initiators can be distingngd:

1 PUBLIC AUTHORIT(ESropean, national, regional, local) may initiate QS in accordance with
e.g. safety, environmental policies they are in charge of. They will for instance make
mandatory thedisplay of Q®overing relevant characteristic# products/equipment They
may also require these products are installed by competent persons/companies. In this latter
case, specific QS (e.g. qualification) will attest a person/company is competent for such an
installation.

Public authorities generally awthe concerned QS (e.g. CE marking is owned by the
European Commission). They also generally delegate the management of the procedure to
operator(s).

1 PRIVATE PLAYERS ON EMERGING MARKE&TS®anufacturers, producers, designers,
contractors) may be athe origin of QS. Emerging markets (e.g. gremofing, PV panels)
attract a lot of skilled and unskilled players. Some (skilled) players may decide to set rules of
good practice in order to be distinct fromther (less skilled) players. QS is a way toasho
distinctive features (of products, systems, competences) to the marl@tneficiaries of QS
(e.g. manufacturers, engineering officedjviously have a commercial interest in QS whereas
G dza SNA ¢  2chentsy desigrerS, dcan®ractors) ensure manufasts NB Q Ay 4 SNB &
obtaining QS that provide them with the objective information they need.

1 PRIVATE PLAYERS ON MATURE MARWYTWIsh to develop/maintail@S to attest that
a2YS OKFNIOGSNRAGAOAE 2F (GKSANI LINERYDOGQ 2N &
national Building Regulations in a particular country (as long as it is outside the scope of CE
Marking) (Recital $f (EU 2011)).

1 QS PROVIDERE& duly mandated organisms to process QS delivery procedures on behalf of
above mentioned initiatcs. They may also be at the origin of QS for specific goods or
services. They have technical and commercial capacity to work together with private
stakeholders to develop QS in above mentioned situations on both emerging and mature
markets. They may propesmarket players to help them developing a framework to make
adequate QS available. Most of QS providers are independent from market players and are
then in a position to provide objective information to professional stakeholders.

3 The CE marking should be the only marking of conformity of the construction product with the declared
performance and compliance with applicable requirements relating to Union harmonisation legiskmwaever,
other markings may be used, provided that they help to improve the protection of users of construction products and

are not covered by existing Union harmonisation legislation.
20
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4.3 Who providesinformation conveyed by QS?

Chapter2 highlighted factors influencing trust in information conveyed by QS. These theoretical
considerations allow defining three tegories of QS concerning the four subjects addressed by the
ELIOS2 project (products, systems, competences, works):

1. a simple declaration by the beneficiary of QiBs{ party) stating that goods or services he
provides can demonstrate some characteristinay be difficult to trust as it is based on the
beneficiary says only.

2. a declaration made by second partyo S®3d Of ASyia 2F GKS o0SySTAO
characteristics are metSuch QSs likely to be more trustable than a first party QS.
Information coming from different sources (e.g. clients of the beneficiary)can be compared
and crosschecked,

3. QS can also be the result of a procedure carried out by an indeperttigdt party
(independent of the beneficiary and of any of its clientsrgpresented interests). This is
typically the case for third party certificates. This procedure can itself be defined in reference
documents. The conformity of the QS delivery procedure to these reference documents can
also be certified by another third pa (accreditation).

4.4 What is the exact scope of QS?

A building work is the outcome of a complex process where construction products/systems are
incorporated on site by contractors according to design specifications. Design specifications reflect
Of A ®xpéc@tions taking into account the necessary compromises between performance levels
(e.g. thermal comfort, acoustics, solidity) of construction parts and costs.

Information QS are likely to concern then highly depends on each construction projecachice,
budget and regulatory constraints (e.g. fire, energy, acoustics) limit design options so that the set of
information is de facto restrictedEssentialcharacteristics of construction products cover an
important part of information need but specific information (e.g. design rules,
implementation/execution rulesis also needed to ensure expected performances of works are met.
For instance, the open time of a mortar is essential information for a satisfactory implementation of
tiles on a floor

Most QS do aim to meet specific needs that are to a large extend determined byctilelimatic

and geological circumstances, work regulations, traditions, uses and competences of construction
FOG2NARZET OftASYyGaQ | yR dzia Seddicd orSigcad®ibh Tondtigrns,> A Y &
maintenance and repair.

As a consequence, QS should focusndormation that are relevant for local contextSor instance,
displayedcharacteristicof a product at the end of its production process, as it is plamedhe
market by the manufacturer, may be misleading in relation to useffidracteristicof products in
use when the product will reach e.g. humidity equilibrium in local conditions.
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Moreover when design options include innovative products/systernsdiied design and
implementation rules as well as standard characteristics of prodaretsiot available. QS concerning
innovations (e.g. technical approvaategory of the ELIOS2 directory of quality sigbsng all
relevant information for construction pfessionals to design, realise (and maintain) construction
parts.Figurell presents typical scopes of QS accordingdoh of the foulsubjects.

Figurell: scopes of QS considered in the ELIOS2 project

4.5 How is the information conveyed by QS elaborated,-dpted and
traced?

Appendix 1.1 of the ELIOS2 final repmtroduced two main QS types: certification and technical
approval (TA). Certification is a generic process that can be applied for different subjects, i.e.
construction products, competences and performances of works. TA is appropriate for innovative
corstruction systems.

Certification relies on conformity assessmeriigure 12) to some reference information (e.g.
characteristics of products, knowledge of actomshilst TAas defined by the European Union of

Agrément (UEAtcjefers to a package including construction products characteristics, design and
execution rules (with pasble reference to necessary competences) in order to design, realise and
maintain building partsd ¢ KS ! LILINR @ £ = NB3IFNRfSaa 2F GKS YSYq
favourable technical assessment of the fitness for purpose of materials, prodgcipment or

processes, such assessment being made taking into consideration safety, health, the use and
sustainability of the works and any other matter related to works in which they are to be used. The
Approval states the scope of application, conglith | YR LJl2aaAiote fAYAlGFIGA2yad
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