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ENVIRONMENTAL PROTECTION AGENCY

The Environmental Protection Agency (EPA) is responsible for
protecting and improving the environment as a valuable asset
for the people of Ireland. We are committed to protecting people
and the environment from the harmful effects of radiation and
pollution.

The work of the EPA can be
divided into three main areas:

Regulation: We implement effective regulation and environmental
compliance systems to deliver good environmental outcomes and
target those who don 't comply.

Knowledge: We provide high quality, targeted and timely
environmental data, information and assessment to inform
decision making at all levels.

Advocacy: We work with others to advocate for a clean,
productive and well protected environment and for sustainable
environmental behaviour.

Our Responsibilities

Licensing

We regulate the following activities so that they do not endanger

human health or harm the environment:

» waste facilities (e.g. landfills, incinerators, waste transfer
stations);

* large scale industrial activities (e.g. pharmaceutical, cement
manufacturing, power plants),

* intensive agriculture (e.g. pigs, poultry);

* the contained use and controlled release of Genetically
Modified Organisms (GMOs);

» sources of ionising radiation (e.g. x-ray and radiotherapy
equipment, industrial sources);

 large petrol storage facilities;

» waste water discharges;

* dumping at sea activities.

National Environmental Enforcement

» Conducting an annual programme of audits and inspections of
EPA licensed facilities.

= Overseeing local authorities’ environmental protection
responsibilities.

* Supervising the supply of drinking water by public water
suppliers.

»  Working with local authorities and other agencies to tackle
environmental crime by co-ordinating a national enforcement
network, targeting offenders and overseeing remediation.

» Enforcing Regulations such as Waste Electrical and Electronic
Equipment (WEEE), Restriction of Hazardous Substances
(RoHS) and substances that deplete the ozone layer.

* Prosecuting those who flout environmental law and damage the
environment.

Water Management

* Monitoring and reporting on the quality of rivers, lakes,
transitional and coastal waters of Ireland and groundwaters;
measuring water levels and river flows.

» National coordination and oversight of the Water Framework
Directive.

* Monitoring and reporting on Bathing Water Quality.

Monitoring, Analysing and Reporting on the

Environment

* Monitoring air quality and implementing the EU Clean Air for
Europe (CAFE) Directive.

+ Independent reporting to inform decision making by national
and local government (e.g. periodic reporting on the State of
Ireland s Environment and Indicator Reports).

Regulating Ireland’s Greenhouse Gas Emissions

» Preparing Ireland’s greenhouse gas inventories and projections.

* Implementing the Emissions Trading Directive, for over 100 of
the largest producers of carbon dioxide in Ireland.

Environmental Research and Development

* Funding environmental research to identify pressures, inform
policy and provide solutions in the areas of climate, water and
sustainability.

Strategic Environmental Assessment
» Assessing the impact of proposed plans and programmes on the
Irish environment (e.g. major development plans).

Radiological Protection

* Monitoring radiation levels, assessing exposure of people in
Ireland to ionising radiation.

» Assisting in developing national plans for emergencies arising
from nuclear accidents.

* Monitoring developments abroad relating to nuclear
installations and radiological safety.

» Providing, or overseeing the provision of, specialist radiation
protection services.

Guidance, Accessible Information and Education

* Providing advice and guidance to industry and the public on
environmental and radiological protection topics.

* Providing timely and easily accessible environmental
information to encourage public participation in environmental
decision-making (e.g. My Local Environment, Radon Maps).

» Advising Government on matters relating to radiological safety
and emergency response.

» Developing a National Hazardous Waste Management Plan to
prevent and manage hazardous waste.

Awareness Raising and Behavioural Change

» Generating greater environmental awareness and influencing
positive behavioural change by supporting businesses,
communities and householders to become more resource
efficient.

» Promoting radon testing in homes and workplaces and
encouraging remediation where necessary.

Management and structure of the EPA

The EPA is managed by a full time Board, consisting of a Director
General and five Directors. The work is carried out across five
Offices:

» Office of Environmental Sustainability

» Office of Environmental Enforcement

» Office of Evidence and Assessment

» Office of Radiation Protection and Environmental Monitoring
* Office of Communications and Corporate Services

The EPA is assisted by an Advisory Committee of twelve members
who meet regularly to discuss issues of concern and provide
advice to the Board.
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Executive Summary

7KH HQYLURQPHQWDO HFRQRPLF DERAWKREL D OKEHRWR @XFRI FDWHJRU\ PRVW |
UHXVH DUH ZHOO GRFXPHQWHG 5HEVMKW\RQRSHUWKMREBD LZADV EULF D EUDF
HOHPHQWYV Rl WKH (81V &LUFXODU FRRWRLGDFNHDGHD $¥ J ERRNV RWKHU W
D PHDQV Rl SURPRWLQJ UHXVH LQ WIKH H® OMKN EHFLAVMHGY DQG RWKHU

‘DVWH )UDPHZRUN 'LUHFWLYH
BWDWHY PXVW *WDNH DSSURSULDW
ZDVWH JHQHUDWLRQ DQG PRQLWRU_D
WKH LPSOHPHQWDWLRQ RI VXFK PHRY
RI WKLV UHVHDUFK SURMHFW ZDV WR HORS
IRU WKH TXDQWLWDWLYH DQG TXDOLWDWIN DVY
WKH UHXVH VHFWRU LQ ,UHODQG WR P
(8 UHTXLUHPHQW

EE VXEVHW RI WKH IXOC
H SUR¢OH RI Ut
QQDWLRQDO EUFL
RY}GHG D GHW
LRQV RI UHXVH
O\ D VXEVHW R
UH GHWDLO WR
data. 7KLV DSSURDFK DOVR DOORZHG D PRL
5HXVH LV FODVVL{HG DV D ZDVWH S4USYRQOWWRRRWWKIHNTXDOLWDWLYH UHV
DQG VLWV LQ WKH WRS WLHU Rl WKHQZDMWB KIXHWWYBIVUFERQ DWKMVH SURYLGHG

NHHSV SURGXFWV LQ WKH HFRQRP\UQVLORW YHRIQWKIOK IZRWOKG! Rl PHDVXULQJ
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HIFKDQJHG 7KLV .
RGXFW ZHLJKW FR
HJRULHV RI WKH
HDUFK 7KHVH ZH
, DQG W R
ROHUV LGHQWL:,HG L
PLOOLRQ XQLWYV
XDWLQ) WR DO HVWLPDWH:
GXEWV . 0Q DQ HVWLPDWH(
O VRS RY HIFFRKCI;DQJHG UHSUH
HVWLPDWHG WRQQHV RI UHXVHG SUR
,QLWLDOO\ WKH UHVHDUFK WHDP FDRSR BI\GDRXW DR @ RW H UKDML RUKDHHO GDW
EHVW SUDFWLFH UHYLHZ LQ FRXQMWQRVHWVWHPDWWHOWM RQOLQH H[FKDQJH
VKRZHG WKDW ZKLOH VRPH UHJLRQASERAUBIOR®WDWDWRGHWQ 2MKH DYDLODEOH
PHDVXUHPHQW RI UHXVH RWKHUV ZHUYHHHD WDNVQDHBIEXHGEWDJIWKH &29," UHVW
%HVW SUDFWLFH H[DPSOHV ZHUH QEWW DB LIDQ @ KIGAR PRHD® W KK DW UHXVH RXW
SURMHFW{V PHWKRGRORJ\ DQG UHFRFKHRIGWWHRADBU 7KHUHIRUH D GLUHFW

%DWD IFU D% FRXOG QRW EH PDG
%DVHG RQ SDUDPHWHUV LPSRVHG E\ WKH (8 GH;QLWLRQ

RI UHXVH D GHFLVLRQ WUHH ZDV GHKH @K /X WAR RHI[ \KRVHUHVHDUFK QRZ SU
UHXVH LQ ,UHODQG DQG IURP WKL\D PHGKRIGRIMWI\RW R HXNVHHFWLYHO\ PHDV XU
SUDFWLWLRQHUV ZDV SURGXFHG 7KLWXADY $RBXRDLWHSRXPWQDW ZKLFK WR P
H[LVWLQJ QHWZRUNV Rl UHXVH SUDEMH® IGRIQ IQWI\G D®MEG WKKIHRE DKV D WR EH FRO
FRPSUHKHQVLYH VWUXFWXUHG R Q OL®HQWHLR BIFEK 3UREXEMV RDWHIRULHYV IRU F
LQ WKH LGHQWL¢,FDWLRQ RI U H XeHH © UDVAWD VAL IRVGKHHUGY QG VXEFDWHJRULH
,UHODQG 21 WKHVH ZHUH LGHQWL ¢ HG
IRU SUR¢W RUJDQLVDWLRQV DQG ' ZHUH
EXVLQHVVHV ZLWK WKH RWKHUV EHLQJ SX
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KDYH RFFXUUHG RQO\ LI RZQHUVKL
IRFXVHG RQ FRQVXPHU JRRGV WKD
HQWHU WKH PXQLFLSDO ZDVWH VW
FODVVHG DV UHXVH LQIRUPDO UHXYV
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DV DQ\ UHTXLUHPHQW WR PHDVXUHPHDVUXSRERMQWHRB®B SROLF\ UHFRPPHQGD\
data will introduce a burden on the sector, it will EHHQ LQFOXGHG EDVHG RQ LQSXW IURP V
QHHG VXSSRUW (QDQFLDO DQG RUH/DFEQHVWDRO ERWWHSIUDFWLFH
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1 Introduction

1.1 Project Details
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7KH FLUFXODU HFRQRP\ DLPV WR FRX
SWDNH PDNH DQG GLVSRVH" HFRQRP,
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5HXVH LV RQH Rl WKH PDLQ HOHPHQWS RI D FLUFXO
HFRQRP\ (& 5HXVH LV FODVVL¢{HG DV D ZDVWH
SUHYHQWLRQ DFWLYLW\ DQG VLWV G&QQWHK H KMRELWLHY RO WK HUBEDTXWEW O\ EHC
KLHUDUFK\ DV LW NHHSV PDWHULDRD (D3 GKRERVGXE® WK® WKXVH WUDGH WK|
HFRQRP\ IRU ORQJHU DQG LW FDQ SQUHHGI QK R® ZVRBWHKDWUR®NHY VXSSRUW D
IURP HQWHULQJ WKH SURGXFWLRQ FRIQVX F/$WIWRQY RBOBIQLYVDWLRQV VXFK D\
E\ UHGXFLQJ FRQVXPSWLRQ 3UHSDERRPDRILWRIRUBXYEHVDWLRQV VRFLDO HQ\
UHSUHVHQWY WKH PRVW GHVLUD E OFRRBS\H.IRIDWIIRMH ¥ D K W¥HHRWBB GLWLRQD OO\
UHVRXUFHV KDYH HOQWHUHG WKH ZOL\QVWHER YIHRUH QUKUWMXWDEOH SURGXFWV D
VWLOO D PXFK PRUH HQYLURQPHQWDDOUON LELSMEIOR REWIHRQFRXUDJIJHG DQG VX
WKDQ ORZHU WLHUV VXFK DV UHF\P@IQRWKHARYHIAHB@®WHYHEY LQ WKH 8. DQG
UHFRYHU\ DQG ODQG,0O0 $OH[DQGHU DQG 6PDMH
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5HXVH LV D KHWHURJHQHRXV DFWLYLWBURPRWMEQD OWKH KWH RI HFRQRPLF LQV
FRQVXPHU JRRGV WKH PDLQ IRFXV RISURIFXK VMPHEQW FHUXWHULD TXDQWLWDW
DFWLYLWLHY LQFOXGH FDU ERRW VD Cdther measrésL W\ VKRSY YLQWDJH
VKRSV SDZQ VKRSV VSHFLDOLVW VHFRQG KDQG UHWDLO
FKDLQV LQIRUPDO VKDULQJ RI SUR&GKXUWVFMX\O DB RHFR (DRPR\OS D@IG-\ LQ WKH (8 LV
IULHQGY RQOLQH DXFWLRQV H%D\&RPBREL WKLIHR QEpxean O avar ECpnBmy
RQOLQH VHOOLQJ $PD]RQ 'RQH'H DRacké&gePCsirtd the $08pY H & WV and, more
LH HWF DV ZHOO DV PDQXIDFW X ULKRHHDCO@ErKICRHA Nty ActidiQREan for a
UHWDLO DFWLYLW\ LQYROYLQ8talHXdater Sid RarXCompetitive) EulopR @leased in

ODUFK (& Closing the Loop states that

SKLJKHU UHF\FOLQJ UDWHYV DUH OLPLWHG

5HXVH LV GH{QHG LQ8VKH (8 :)'
DSDFLW)\ D ODFN RIL LQOYHVWPHQW LQ VH

$UWLFOH DV 3DQ\ RSHUDWLRQ EN ZKLFK SURGXFWYV RU

DQG UHF\FOL8J LOIUDVWUXFWXUH DQG LC
FRPSRQHQWYVY WKDW DUH QRW ZDVWH DUH XVHG DJDL IRU WKH

HFRORPLF LOVWUXPHQWY H J ODQG¢;0OO
VDPH SXUSRVH IRU ZKLFK WKH\ ZHUH F (;(FHLYH ,

DV \RX WKURZ VFKHPHYV (& S 5D
$V D PHDQV RI SURPRWLQJ UHXVH LRI WKMWIB DUKHDOVR OLPLWHG E\ LQVXI¢FI
UHYLVHG :)' (8 $UWLFOH vV WHEDMWHHWWUWIKOWHSDUDWLRQ DQ XQGHUGHYH

OHPEHU 6WDWHV PXVW WDNH 3DSSURBWAIQRWHHBMD SXBBVFWMRZDUHQHVY D ODF
SUHYHQW ZDVWH JHQHUDWLRQ DQGOPFQLRMRHIFBEQ 8 PDLVFVIHMAYA.UXPHQTWWKWH 0LOOH
SURJUHVY LQ WKH LPSOHPHQWDWLRRURISYWORX 8AHIFYOOWH)YV(FRQRP\ 3IDFNDJH LV
In other words, what cannot be measured cannot be WKH FRUQHUVWRQHV RI (8 HQYLURQPHQW
PDQDJHG 7R HQVXUH VXFK PHDVXUWKHQW WPBMRIYHP@DAHHHQ 'HDO (& ,\
DQG WR HQVXUH WKDW LW LV DFKLIWDYRGBGMRQL BRRWRMUDRURKWH DOOUHFRYHU\ SC
OHPEHU 6WDWHV WKH 'LUHFWLYH SUSRVHV WKDW 3FRPPRQ
LQGLFDWRUVY DQG WDUJHWYV VKRXOG EH HYWDEOLVKH
7KLV LV IXUWKHU GHYHORSHG EF&%U W WRKI
;)" ZKLFK UHTXLUHV WKDW OHPEHU 6WVI\?
UHXVH DSSO\LQJ WKH FRPPRQ PHWI&QRC(;B
E\ WKH &RPPLVVLRQYV LPSOHPHQWIWQRJ
PHWKRGRORJ\ DQG UHSRUWLQJ RQ n%JIJI
UHYLVHG 'LUHFWLYH UHTXLUHYV OHPEH
WKH UHXVH RI SURGXFWYVY FRQVWLW
WKHVH FULWLFDO UDZ PDWHULDOV"_ 7
ZLOO KDYH WR PHDVXUH TXDQWLI\
DQG LW ZLOO WKHQ KDYH WR LPSO
WR HQVXUH WKDW (8 WDUJHWYV DUH
be met.

%(H8RSHDQ (QYLURQPFH
UHXVH EXVLQHVVHV
XFWV VXFK DV FORWI
HQ FRQVXPHUV DU
FKDQQHOV RQ W
KH FDVH LQ WKH
'L\DPDQGRJOX
LV DQ ROG st
LURQPHQWYV L
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HOW
8 FHEW | VHFRQG KDQ
RVV_DOO SUR
FD.O
IURP ZKLFK ¥
WKH VPDOOHVW
UHWDLO WUDGH DQG UHSDLU
" SURPRWLQJ UHXVH DFWLYLWLHV WKH HQWHUSULVHVY WKDW VROG VHF]
HQFRXUDJLQJ VXSSRUWLQJ UHXVHVDWIGHUH SDOLLQ DFWLY LW\ SHRSOH
QHWZRUNV LQ WKH (8 HTXDWLQJ WR RI WKH UH
" IDFLOLWDWLQJ DFFHVV WR ZD VWb HSDQ O HFRWINR @ LBRH. QW NV RRW D W
VXFK QHWZRUNYV

ZDVWH JHQHUDWLRQ LQFOXGLQJ WLIJ(|_I-|| VHWW
SURPRWLQJ UHXVH DFWLYLWLHV L )S(
DQG HOHFWURQLF HTXLSPHQW ((( YVI:\)/
2WKHU PHDVXUHV LQFOXGH

c
TOc
=
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$00 (8 OHPEHU 6WDWHY KDYH EHHQLSYURPRIGLR D DHKOHDU GH,QLWLRQ RI UH>
LQ WKHLU UHJLRQV EXW VRPH DUHVFRSH REG PRHIOVKXGHPHQW DQG SURYLGHYV
WKDQ RWKHUV ,Q DGGLWLRQ WKH ®SBEHRDF KMHRY MEBIOMQA NP QG FDSWXUH WKH
GLIIHUHQW UHJLRQV KDYH YDULHG SEBRWGEAY WR SRMIFQEV 7KLY DSSURDFK
DQG SURJUDPPHYV DOUHDG\ LQ SO D RHKHNVKH VAOOM X UMHDIP WR FDWDORJXH UH>
FRQVXPSWLRQ WKH ORFDO HQY L U RIFPUHROMW DWKHR DREXQW V\DIDEG ZDV DGMXVWH
SULRULWLHVY DQG RWKHU IDFWRUVHQFRXQWHUHG GXULQJ LWV DSSOLFDWLR

VWDNHKROGHUY DQG SUDFWLWLRQHUV
7KH YDOXH RI UHXVH RYHU UHF\FOLQJ LQ ,UHODQG LV RI

VSHFLDO VLJQL{FDQFH *LYHQ WKH7®RDFADRWIUVRWHWVLBIVH VHFWRU D TXDQ
FDSDFLW\ IRU ,ULVK UHF\FOLQJ PDPKNWRRGRQRO ZWVHIFPDMWHG ZLWK D VDPS
KDYH WR EH H[SRUWHG IRU UHF\FOIGHVIWRHGHER WKXGSRIUQW LW UHIHUUHG W
LWV HQYLURQPHQWDO EHQH/;W ,Q Bv®E HEGLRQ WIRHD QD B\YWQLHY LQ WKH GDW
LQWHUQDWLRQDO EHVW SUDFWLFH WBUDBSWRWMHRQHDVPHEUWRRQWDFWHG W]
GHYHORS PHWKRGRORJLHV WR DVVMAKH D/XE YH\D VKHHR XWSXW IURP WKHVH VX
WKH ,ULVK UHXVH VHFWRU ,Q GRLQWKWRRHW KHKH RIMMHD OO DSSURDFK E\ WKH
SURMHFW ZLOO SURYLGH SROLF\PDRROWH¥WDR® KORIOGWHW VEBYH\V SURYLGH
SUDFWLWLRQHUV ZLWK D FUXFLDO RYDMUWDY LHZE RH WKHQ VRQ® DDMWM KHU  SUDF
UHXVH VHFWRU RI ,UHODQG ZKLFK DY SYURDFG H® DRWIFRDM\LIRFL DMV UXFWXUHG L
(XURSH PRYHV WRZDUGV D FLUFXODNWRHFR@RBYRR®HWR H[SORUH LQ PRUH G}
K WKH YDULRX\
RVVLEOH WR L
DSSURSULDWH SRL
DJUHHG

VXOWV RI WKLV SUR
HU VWUXFWXL
DWLRQV EDVF
RWODQG $XVWUDOLD C
I\ WKH PDLQ DUHDV ZKHUH GD
V ZDV WR DOORZ D EHWWF

0nrT<

SURGXFHU UHVSRQVLELOLW\ LQLWL
that construction and demolition materials were
RXWVLGH WKH SURMHFW VFRSH DV
FRQVLGHUHG FRQVXPHU JRRGV

@)
<
Co
“c
U
QO
O
<A

=

1.3 Outline of the Report

~ «

7KLY UHSRUW FRPSULVHV HLJKW FK
LOQWURGXFHVY WKH SURMHFW DQG L
GHVFULEHV WKH PHWKRGRORJ\ XQG
UHVHDUFK WHDP $V SDUW RI WKH
SURMHFW WHDP ¢UVW ORRNHG DW
WKDW KDYH FDUULHG RXW RU DUH F U

PHDVXUHPHQW RI UHXVH 7KH (QGLRKN ZIHUXWVHRQGORMWAR®E WHVWHG WKH FDS|
LQWR D VIQWKHVLY UHSRUW 4 5HXVUHMXVH VARWRUVWR VXSSO\ QHFHVVDU\ GD
VXPPDULVHG LQ &KDSWHU RI WKLWRQHSRMWWDWLRQDO TXDQWL(FDWLRQ PHW
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SURYLGHY SROLF\PDNHUY VWDNHKROGHU
'LWK WKH DVVLVWDQFH RI UHXVH SUDFWLWLR)?HUV LQ ,UHOD(%G
ZILWK D FUXFLDO RYHUYLHZ RI WKH QRQ Z
WKH UHVHDUFK WHDP WKHQ H[SORUHG WKH TXDOLWDWLYH DQG
L UHODQG 7KH SURSRVHG PHWKRGROR.
TXDQWLWDWLYH HYDOXDWLRQ RI WKH UHXVH"VHFWRU HLUVW D
UHVHDUFK WHDP LV RXWOL%HG LQ &KDSW
TXDOLWDWLYH PDSSLQJ RI UHXVH L|g ZWHODQG ZDV FROGXEWH
| UHFRP HQGDWL QV_DUH PDGH LQ &KDS¢
WKLV LV GHVFULEHG LQ &KDSWHU TKLY SURFHVV L({IRUPHG
N &KDSWHU GHVFULEHV WKH OLPLWDWLRQ
WKH GHYHORSPHQW RI D ARZ GLDJUDP RXWOLQL\%J WKH
WKH SURMHF R% DFERXQW RI WKH LPSDF
GH¢(¢QLWLRQ RI UHXVH KRZ UHXVH KDSSHOV DW GLIITHUHQW
UHVWULFWLR VLS DOG UHODWHG
OHYHOV LQ ,UHODQG DQG WKH GLH%BB%WPFL(I):DVV JFDWLRQV RI
SUDFWLWLRQHUV LQYROYHG 7KLV TXDOLWDWLYH DVVHVVPHQW



2  Methodology

7R RXU NQRZOHGJH WKLV LV WKH UV @WHBPWDWNLQW D TXDQWLWDWLYH DVVH

FRPSUHKHQVLYH LQYHVWLIJDWLRQ RI WKAWRIXVHKVHUHZWRUGRQH XVLQJ WKH TX

has been carried outin Ireland. 7/RIHWKHU ZLWK UHXWMHVVPHQW UHVXOWY D PHDVXUHPH(

SUDFWLWLRQHUV WKURXJKRXW WKH FEQRGQWUQ DWLHR QB HDWWFIKPDWH ZKLFK ZI

WHDP SURGXFHG PHWKRGRORJLHV IRUEWKHVIXHADGHA\W@RINDYHHBQBVHQWDWLYH C

TXDQWLWDWLYH DVVHVVPHQW RI WKHH[SPWRH WKH LQIRUPDWLRQ W\SLFDOO
U

WKHVH SUDFWLWLRQHUV DQG JI
7R GHYHORS WKH DVVHVVPHQW PHWKRGRORJ\ | K

RU LV

TXDOLWDWLYH LQIRUPDWLRS DQG F
SURMHFW WKH WHDP LQLWLDOO\ FRQGXEWHG D GHWDLOHG UHYLHZ

DGGLWLR(B{DO VXUYH\ ZKLFK LQYROYHC
RI LQWHUQDWLRQDO EHVW SUDFWLFH 7H%L9W U(%DWLRQDO

SURGXFW ARZ DQDO\WLV RI WKH VLWHYV
SURJUDPPHY PHDVXUHPHQW V\VWHPV D\%G VHWYV RI

Hb UDFWLR% RI DVVRFLDWHG GDWD L
DFWLYLWLHY ZHUH DQDO\VHG E\ WKH RR?MSF"?'T_W WHDP 7KLV

wvV ZKHUH SRVVLEOH
LQIRUPDWLRQ ZDV VXSSOHPHQWHG ZLWK D QXPE

WDUJHWHG LQWHUYLHZV FDUULHG RX&RBXUQQQIWKMHVDU BMHEW WKH LQIRUPD
DOO Rl ZKLFK LQIRUPHG WKH PHWKR G WRSRRIK B KRUTHRBWLWDWLYH DVVHVV
VXEVHTXHQW WDVNV RQ TXDOL¢FDWLFQ IDRDA T ED@WWLR O BWLIFD® RUV WKDW FD
WKH VHFWRU ,W LV LPSRUWDQW WR QRNDH WKDKM DV&DW PRIQIK®R GRIGR B\ YD O X H
HYROYHG WKURXJKRXW WKH SURMHFW. DV LQIRUPDWLR® ZDV

6EFDOLRJ WKH GDWD. 8VLQJ WKH LQIRUI
JDWKHUHG LQSXW IURP VWDNHKROGHUY ZOV'LQFOXGHG ROG

WKURXJK WKH TXDQWLWDWLYH DQG TX
LQIRUPDWLRQ JDSV LGHQWL¢HG

DVVHVVPHQW DORQJ ZLWK DQ\ UHOHYI
%DVHG RQ WKH ¢QGLQJV IURP WKH LQMDIHFURD@DWQDO QU HYMHPDWH RI WKH TX
DQG LQSXW IURP WKH YDULRXV VWDNHKROWRQDOHMQUBXVEG LQ ,UHODQG ZDV

ZLWK WKH PDLQ VWHSVY HPSOR\HG IRU TXD WLI\L%] UHXVH LQ
'"HYHORSLQJ QDWLRQDO PHWKRGROR.
,UHODQG LQFOXGHG

FXUUHQW GDWD DYDLODEOH D FOHDU
'H¢eQLQJ ZKDW ZDV WR EH PHDVXUHBHWKIRGLWRRMHIK®@ DU O\ PHDVXUH UHXYV
VFRSLQJ WKH VHFWRU E\ LGHQWLI\ZQY AKDAR ZBDNQWRIG 7KLV WRRN LQWR LC
EH PHDVXUHG DQG IURP ZKRP WR JOWBEGUWDRNDWH (QGLQJV IURP WKH UHV
LOQIRUPDWLRQ JDSV LGHQWL¢{¢HG DQG LQFOXGLQJ UHF|

fo how these can best be overcome.
&DUU\LQJ RXW D TXDOLWDWLYH DVVHVVPHQW 7KLV

LQYROYHG FRPSOHWLQJ D GHWDLOHG DQDO\VLV RI

WKH SDUWV RI WKH ,ULVK UHXVH VHFWRU WKDW ZHUH
HQFRPSDVVHG ZLWKLQ WKH VFRSH RI WKLV VWXG\ 7KLV
JDWKHUHG LQIRUPDWLRQ RQ WKRVH LQYROYHG WKHLU
SULPDU\ SRLQW RI HI[FKDQJH DQG WKH SURGXFWV WKDW
WKH\ UHXVH

%DVHG RQ WKH LQLWLDO VXUYH\ UHVXOWV LW KDG EHHQ SODQQHG WR FRQGXFW D VHUL
VDPSOH 7KLV DLPHG WR HOLFLW TXDQWLWDWLYH GDWD IURP UHFRUGY DQG ZKHUH SRV\
PHDVXUHPHQWY +RZHYHU DV D UHVXOW RI WKH LPSDFWV RI &29,' LW ZDV QRW SRVVL
SODQ ZDV SXW LQ SODFH



3 International Best Practice Review

7KH DLP RI WKH LQWHUQDWLRQDO BHRWGCGUWAEWLFH UKMLMHEWKRGRORJ\ LQFO?
ZDV WR LQIRUP WKH GHYHORSPHQWURIDHZHWRBSR@RUHMHDUFK D TXHVWLRC
PHDVXULQJ UHXVH LQ ,UHODQG 7KXQ GWKIWKURWMHAWWHRHRR VFRSH RI WKH VYV
UHYLHZHG PHDVXUHPHQW V\VWHPV FDXSERRW W DQBVURRQWH QH H[FKDQJH DQG
DFWLYLW\ LQ UHJLRQV WKDW KDY H bEdingssds Hub inklxdéd cdhsirubtiorteElagmatibhl Q W O\

FDUU\LQJ RXW D PHDVXUHPHQW RIVWHXWHIH \DUGYV DQG ((( 7KH VXUYH\ ZzDV
E\ WHOHSKRQH RU RQOLQH DQG GDWD ZH
XV0LQJ 61$3 VXUYH\ VRIWZDUH ZLWK DQD(
WKH 5 VWDWLVWLFDO SURJUDPPLQJ ODQJ

3.1 International Best Practice

Examples
RI UHXVH RXWOHWYV LQ 6FRWODQG ZH!
7KH IROORZLQJ UHJLRQV ZHUH H[DPHQHGQROGBWOLO FRWDULWDEOH RXWOH
WKLV UHSRUW FRPPHUFLDO RXWOHWYV DQG VR
HQWHUSULVHV 2YHUDOO FDOOV .

" 6FRWODQG

WR EXVLQHVVHV JHQHUDWLQJ TXHV
" 1HZ 6RXWK :DOHV $XVWUDOLD

UHVSRQVHV 5HXVH ZDV PHDVXUHG IURP I

) \éVSKDHLg' DFWXDO DPRXQWYV ¢QDQFLDO WXUQRYF
HPSOR\PHQW DQG YROXQWHHULVP SHUV

" YJODQGHUV %HOJLXP

" )LQODQG 7KH UHVXOWV VKRZHG WKDW 6FRWODQG :

" WKH 1HWKHUODQGYV WRQQHV RI SURGXFWV LQFOXGLQJ

" 1HZ =HDODQG IXUQLWXUH WRQQHV RI ((( DQG W

" *UHHFH WH[WLOHV %\ ZHLJKW RI WKH WRWDO UH

" 1HZ <RUN &LW\ 1<& 86% ZDV WH[WLOH EDVHG GHVSLWH WKH JUHEL

ZHLIJKW RI IXUQLWXUH DQG (((

(YHUV UHJLRQ WRRN D GLITHUHQW DSSURDFK WR PHDVXULQJ
7KH \|_/|WXG\ DOVR IRXQG WKDW WKH TXDQYV

R
UHXVH ZLWK VRPH UHJLRQV EHLQJ PRU DGYDQFHG L\%
UHXVHG DPR %WN/J BMRBHWYRQ SHU DQQ
WKH UHXVH RI SURGXFWY DQG RU LWV PHDVXUHP 9 W KD
L 6FRWODQYG FOXGLDJ R80LQH EDVHC
RWKHUV :KHUH SRVVLEOH V\VWHPV G DFWLYLWLHYV VXLWDEGOH
HXVH RXWOHWYV L|_? SODFH WKH WRW
IRU UHSOLFDWLRQ LQ DQ ,ULVK FRQWH[W ZHUH JLYH% VSHELDO
PLOOLR\? 7RH VHEWRU HPSOR\V RYl
FRQVLGHUDWLRQ 6LPLODUO\ WKRVH FRXOWULHV ZILWK EXOWXUDO |
. L HTXLYDOHQW )7 SHRSOH DQG VXSSRUW
and socioeconomic similarities to Ireland were noted
YROX%WHHU SRVLWLRQ/\)/
DV EHLQJ SDUWLFXODUO\ UHOHYDQW $0O DYDLODEOH OLWHUDWXUH

ZDV DQDO\WHG LQ WKH UHVHDUFK DQG WKLV ZDV FRPELQHG
WR SUHSDUH DQG SXEOLVK D VXPPB.UY UN&aRSoWh Wales| Alstralia

$ VWXG\ ZDV FDUULHG RXW LQ E\ =HURF
2EVHUYDWLRQV RI QRWH IURP WKH VHWKZR RN MKIYH\ UHILKRQW UHJLRQDO GLY
DVVHVVHG DV SDUW RI WKLV LQWHUQGIDDWLRYWH UHWZARURISKNWWWDOLD =:1 $
SUDFWLFH DUH VXPPDULVHG EHORZ.DNRWIO RHEMZ EUD GEA@HRQDO ,WV PHPEHU
¢QGLQJIV IURP IXUWKHU UHVHDUFK PREBPXWDWHKRQGHMWHUSULVHV &5(V WKI

interviews. UHXVH UHSDLU DQG UHF\FOLQJ ZKLFK D
=:1 6 GRHVY QRW JDWKHU GDWD IURP LWV
3.1.1 Scotland UHJXODU EDVLY DQG WKH DLP RI LWV VW
WKH DFWLYLWLHV RI WKH &5(V WR DGYRF
, Q =HUR :DVWH 6FRWODQG FDUULHG RXW_D
VHFEFWRU 7KH VWXG\ PHDVXUHG UHXVH DW
PDSSLQJ VXUYH\ RI UHXVH LQ WKH FRXV(\?WU\ =HUR :DVWH
LQ KH UHJLRQ RYHU D ZHHN SHULRG §



Qualifying and Quantifying the Reuse Sector in Ireland

WKH 1HZ 6RXWK :DOHVY DSSURDFK RWHUWWG@RRWHG/WEEW EHFDXVH WKH WDUJH
6FRWODQG ZDV WKDW SURGXFWYV ZIBUH DO-OWMDKWDIORDQ EZRIW IKHDGY BQRBU :((( ZKLFK
FKDUDFWHULVHG IRU WKH SURMHFW DKRVZHYHUL PAHK HVKHHL PKINV XUHPHQW V\VW|
measured were based on donations and not on actual YHU\ DSSOLFDEOH WR ,UHODQG

VDOHVY RU RXWJRLQJY 7KH VRFLDO LPSDFW RI UHXVH LQ VWDII

and volunteer numbers was also measured. The 314 United Kinadom

IROORZLQJ UHFRPPHQGDWLRQV IURP WKH =:1 6 VWXG\ IRU

D VHFWRU ZLGH V\VWHP IRU UHSRUW VQWXBY 6 DUHHRMGGR YW WEEN XWKH &KDUWHUH
DUH ZRUWK QRWLQJ ODQDJHPHQW IRFXVHG SULPDUL

RSSRUWXQ
" DGRSWLRQ RI FRQVLVWHQW PHDVXU W'R

SURGXFWV DQG VRFLDO DQG (;QDKL
" DGRSWLRQ RI VWDQGDUG RQ VLWH GDWE
PHWKRGY L H WDEOHW RU SRLQW Rieh
RU ZHLJKLQJ XVLQJ SDOOHW M D FNKH VP KDWK KON © XWEXW VWXG\ ZDV VLP
VEDOHV 6FRWWLVK VWXG\ VHH VHEWLRQ +R.
" GHYHORSPHQW DQG DGRSWLRQ RWKAVDQGHVSRIQVHF WS K KH TXHVWLRQQD
FODVVL,FDWLRQV IRU HQWHUSULVRFPRRFWORD ¥ W& R ULWWHIWYY [URP ZDVW
WR OLQN GDWD IURP DFFHSWHG ERP®MNWHGIBURGHURW\KRXVLQJ DVVRFLDWLF
LQFRPLQJ ZLWK LWHP VDOHV RXWURBQUHXVH RUJDQLVDWLRQYV RI Ut
" LPSOHPHQWDWLRQ RI D UHJXODUUWVYXQWLQJ DXGLWLWH®QGIRUPDWLRQ S
GDWD YDOLGDWLRQ SURJUDPPH WRFRRWX BH RRIUGRLQI WR GDWD IURP WKH .
FRQVLVWHQF\ DQG DFFXUDF\ $VVRFLDWLRQ WKH SULPDU\ PHPEHUVKLS
FKDULW\ VKRSV LQ WKH 8. LWVNRHPEHUV
RI WH[WLOHV SHU SHUVRQ LQ WKH 8. &5$%

o

=
—
DT @
C< 1.

O)I(-|VY|_E|)QW TXDOLWDW
HXVH WKH SURGXF
G KRZ WR LQFUHDYV
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3.1.3 Spain

6SDLQ ZDV RI LQWHUHVW WR WKH VJNXG\EHFDXYH RI WKH KLIK

OHYHO RI DFWLYLW\ E\ WKH VRFLDO UHXVH QHWZRUN $VRFLDFLyYQ

(VSDXROD GH 5HFXSHUDGRUHV GH (FRQWRHP D/ 6RF LIPGRUWDQW DVSHFW RI WKH
BROLGDULD $(5(66 DQG EHFDXVH VBRI ERXIQVWK KDIGI WKWUODQGY O0LQLVWU\
WDUJHWV LQ IRU WKH SUHSDUD\URRQWRH UHXVIRQPHQWWHQG OLQLVWU\ RI
HOHFWULFDO DQG HOHFWURQLF HTXLSPHQW5DEZ (0 DWQIBULDY $IJUHHPHQW VHHN
D VIVWHP LQ SODFH WR PHDVXUH LWHGWQPH Y IXERLMXUH DQG :((( DV SULRL
KDV DOVR LQFOXGHG UHXVH LQ WKNWHEBBBOEGREMHFWLYHV RI

LWV QDWLRQDO ZDVWH SUHYHQWLRQ SURJUDPP
LQGLFDWRUV WR PHDVXUH UHXVH H JGQ‘NUKOHDE

1H VVRFLDWLRQ R
FHQWUHV LQ RSHUDWLRQ DQG WKH QXPEHU
VKRSV KDV V FRYHULQJ VKR
QHZ MREV

JRXQGHG LQ LW KDV UHFHQWO\ GHYH«
$OWKRXJK GHWDLOHG GDWD RQ UHXVHQZOBRRIHFHLYHERQBPKDQG ODEHO WF
$(5(66 $(5(66 D ODQJXDJH GLIPHEEMUNY DFWLYLWLHV %.1 FROOHFWV P
PDGH LW FKDOOHQJLQJ WR JHW VS HFHE\ L8 DRIU WKW RRQKRDOWKMOLQH VXUYH\
PHWKRGRORJ\ XVHG WR RI¢(FLDOO\ BPHBRHWV I WS R Q V66 IDQVH Z DV 7KH U
DQG WKH VSHFL¢{FV Rl WKH RQOLQHMKDW HFS §H R QLP R WH® W R SHRSOH ZHUH
UHSRUW LW 7KH GDWD IURP VRFLDAUIMROHN RBHKHDMWRUVQWKDPVEHU VKRSV $S
DUH JDWKHUHG E\ WKH $(5(66 QHWZRUN RVREBKNORIRIURGKFWY ZHUH UHXVHC

DQE, XVHY
HUHQLJLQJ -ULQJORRSEHC
UH X

PHPEHUV VKRZ WKDW RQO\ Rl EXO N\DIRRG@\Q D\@ BU H WH[WLOHV VPD(
RI :((( DUH UHXVHG EXW RI WHPRRGHY DUBUREXQVBGG ZKLWH ((( DQG F
21 WKH WRQQHV RI SURGXFWV BBGMMGIEY B (FXE66ZDV DSSUR[LPDWHO\ %

PHPEHUV WRQQHV RU LV WH[WLOHV
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ZKLFK FDPH IURP WH[WLOHYV |URPRPBX®/G URREY VIVWHP LQ 7KXV WKF
IURP IXUQLWXUH DQG IURP ERRNNLYQ/®E'\RI GDWD FROOHFWLRQ LQ WKH V
GHG LQWR WKH :
WDPWLRQ SODQ IRU HQ
HKROG ZDVWH PDQDJI
DJUHH
WUHQIWKHQLQJ DQG SURI
L8J DZDUHQHVV RI UF

5HXVH GDWD JDWKHUHG E\ PHPEHU\EEIBL(JLBJHH %ﬁV\ﬁ
FRPSDUDEOH DV VRPH ZHLJK WKH SUR E
RQO\ HYWLPDWH ZHLJKW %.1 UHSUH
WKDW D FRPPRQ PHWKRGRORJ\ ZRXO
+RZHYHU D ODUJH QXPEHU RI GDW§
FROOHFWHG DQG H[WUDSRODWHG WR
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entire association.
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%.1 JIDWKHUV GDWD RQ VRFLDO LPS
YROXQWHHUV WUDLQLQJ HWF DQ
>ZHLJKW DQG SURGXFW VWUHDPYV L
JRRGV IXUQLWXUH ERRNV &'V WR
HOHFWULFDO JRRGV FRPSXWHUV D
FRPPXQLFDWLRQV WHFKQRORJ\ ,&7
The online tool used monitors sources, collection

ECJOG)E<7<‘HE_i
- TO <
o
o
>y
>c =
m) —
= v
<8 —
<c
T

D%G
HQH¢W WKH EUDQG 7K
R HPSOR\PHQW SROLF\

G
UV DUH IURP YXOQHUDEOH WL
PLF GDWD

DUH DOVR JDWKHUHG E\ WKH V\VW HEPO MX RMKIK IRXIPVR G WHRWDOH UHTXLUHG WR
UHYHQXH UHYHQXH SHU SURGXFW VWRBHBFHUKXHR@OILQHHDFK VKRS VWRUHV
VDOHV &DVK UHJLVWHU GDWD DUH DSBURR BUPWIEBIG EXAW WKH WXUQRYHU $ |
FRQVLGHUHG XQUHOLDEOH E\ %.1 WMWHUQRNEKULRIPOIMQWRIUYHG DFURVYV WKH
WR VKRSV VKRS ARRU VL]H VXEVLGLHWEGG WGRIZWQRIPY VIMRIUHY ZHUH YLV
EXVLQHVV FRVWV VWDII RSHUDWLRRVWWRRBQW SRKRVERRUKWMAWLQIJWRQQHV RI
DGPLQLVWUDWLRQ GLVSRVDO HWFJRRGH DO® UHSRRIWHGWHKURXJIK LWV SF
VDOH 7KLV DPRXQWNJVEBR D SPRVWQ LQ
WXUQRYHU RI WKH FKDLQ
ZLWK DWWULEXWHG Wi
GREXERY S 06 WR IXUC
o2°

<

W LV D YHU\ GHWDLOHG DQG WKRU?RSXS]
QDWXUH RI WKH RQOLQH WRRO DQG LW
PDQDJHPHQW LV RI LQWHUHVW JLYHQ WK
WR UHSRUW LWV UHXVH GDWD LQ WKH 1XW
8QGHU WKH :DVWH 30DQ + IRU )ODQ
WDUJHW IRUNUHODQKD EVYWDQW ZLWK D UHX
PRUH WKDQ (($

F
ZLOO KDYH

3.1.6 Flandes, Belgium

JODQGHUV LV FRQVLGHUHG WR EH
UHXVH LQIUDVWUXFWXUH DQG DFW+
LQFOXGH LWV DFWLYH XPEUHOOD R(lSJ
EHWZHHQ SROLF\ LQVWUXPHQWYV D
WKH H[LVWHQFH RI WKH :DVWH DQG
D VROLG OHJDO EDVLV IRU ZDVWH >
ZDVWH DJHQF\ RI )ODQGHUV 29%0 I_S

a1 LO
TCO

(W)
~TO

—

o<

CTIO
T
<¥—

2.

<

<o

RP 29%$0 .2026, (
OHRQ KRZ WKH
GLQ SUDFWLFH
XO IRU WKLV Sl

U'II_C
=
o9m
Py,
O
<
—o0

W)

O
T
T
Em
p)
— 'O
=

Ru
5055

%
20
@)

T
O
=
T
=

X
Pomo

<
"
mI
Lo
<
(e
m
QOw,
T

,QVWHDG D VHPL VWUXFWXUH
HVHQWDWLYH RI +(5: 1 WRRN SODFH
7KH )HGHUDWLRQ RI )OHPLVK 5H XVH(HOQWWBWFKRHSHSGHUVRQDO FRPPXQLFD
YDQ 90DDPVH .ULQJORRSFHQWUD .9. ZDV HVWDEOLVKHG

T <T

wn <CTI

c <fO
—
m
O

L DV D HWZRUN RI R SUR¢ HUSULVHV L
Q Q QRQ ¢ W HQW N dealend Q
JODQGHUV ZLWK JUDQW DLG IURP 298%0 .0 -XO
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LQ XVLQJ D ZULWWHQ TXHVWLRQ®BLWHFWRY LQJDWRIDQ HDUO\ VWDJH RI G
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KDV JDWKHUHG VRPH GDWD IURP LWW HM\WP BMKDW BDXW YIRHHDWR WDNH DUH DOV
RQO\ RQ DQ DG KRF EDVLV 7KH GDWDVKROQWNAWHLGKHQF@KEHDUH PRYHG LQW
VRFLDO HFRQRPLF DQG HQYLURQPNGAWWOR®DWOGG EWWRD DXOOPHWULFY FROOHF
LPSOHPHQWHG UHSRUWLQJ VI\VWHPLQFQRBH WWDLIQ SRPEHU¥HWRSH Rl HPSOR
:DVWH 1HWZRUN $RWHDURD 1HZ =HIVQPQG'LVLWRU QXPEHUV LWHPV SXUFKDV
FRVWY DW FRPSDQ\ DQG VWRUH OHYHOV
318 Finland deliveries and collections.
$ VWXG\ RI UHXVH LQ )LQODQG E\ W
RUJDQLVDWLRQ 6<.( HI[DPLQHG IRXUSU
clothes and shoes, electrical and electronic devices,
IXUQLWXUH DQG VSRUWLQUEXRtHITXLSPHQW (
) 7KH UHXVH RI SURGXFWYV |URP3W.RH\Gfe¢eeX
LQ )LQODQG OHG WR WRQQHV Rl ZDVW
GLYHUWHG IURP ODQG¢0OO0O LQ
WR DERXW RI WKH RYHUDOO )LQ
ZDVWH SURGXFHG $URXQG
Rl GLVFDUGHG WH[WLOHV LQ )LQOD
FROOHFWHG E\ FKDULW\ RUJDQLVD
WH[WLOH ZDVWH WRQQHV
GRPHVWLFDOO\ WRQQHV
UHXVH DQG WRQQHYV ZHUH
VHQW IRU UHF\FOLQJ RU HQHUJ\ U
SDUWLFLSDWHG LQ WKH VXUYH\
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GLYHUW RYHU WRQQHV RI SURGXRWRDIWRRWDAGSROWLQJ GDWD LV SURYI
HDFK \HDU E\ SURGXFW FDWHJRU\ DQG E\ UHXVH RSH

$OWKRXJK WKH PHWKRGRORJ\ RI WKH VXUYH\ LQ 1<& DQG
WKH ZRUNLQJV RI WKH 5HXVH ,PSDBW & D@bseredtion fromuUldtérnational
LQWHUHVW WKHLU DSSOLFDELOLW\ |IRU Besti Practice RevdéwDRelevantforw H G

Ireland

3.2 European Methodology 6RPH UHJLRQV VXFK DV 6FRWODQG 1HZ ¢

PQG WKH 8, KDYH FDUULHG RXW RQH RII
,Q DGGLWLRQ WR VWXG\LQJ PHDVXUHPHQW VI\VWHPYV

RI UHXVH (DFK RI WKHVH XVHG GLIIHUHQ!
VXSSRUWV DQG UHXVH DFWLYLW\ LQ UHILRQV, WKH (XURSHDO

HWKRGV ZLWK GLITHUHQW DVVXPSWLRQV

JXLGDQFH RQ PHDVXULQJ UHXVH ZDV DOVR WDNHQ LOWR

%v WKLY YWXGL LV HVNHQWLDOO\ FDUUNLC
DFFRXQW WR HQVXUH WKDW DQ\ SURSRVHG PHWKRGRORJ

RIT PHDVXUHPHQW WKH PHWKRGRORJLHV

DOLJQV ZLWK LW
UHJLRQV DUH RI LOWHUHVW ZLWK D YLHZ

7KH &RPPLVVLRQ ,PSOHPHQWLQJ 'HP HWIRRGODQAGQRUGRUERYLGLQJ LQIRUPDWLR
PHWKRGRORJ\ DQG D IRUPDW IRU UMWXPWNVDQH RQWHKHKWY N XLWDEOH RU XQVXLV
ZDV SXEOLVKHG LQ -DQXDU\ (8 7KLV
(TXDOOVLPSRUWDQW DUH RWKHU UHJILRQ
PHWKRGRORJ\ VHWV RXW WKH IROORZLQJ
WKHIHWKHUODQGV 6SDLQ DQG *UHHFH
OHPEHU 6WDWHY DUH UHTXLUHG XWR \VAMDNPDWUFXREOLQH PXOWL DQQXDC
E\ 3FDUU\LQJ RXW D TXDOLWDWLYHKNVIMHE \D W R DRHDIMX DW LWYHHXVH DOWKRXJK
PRQLWRULQJ RI PHDVXUHV RQ UHXSWHQ KDV MXVW EHJXQ DQG DSSHDUV WF
SUHSDUDWLRO IRU UHXVH RI ((( WKH VIV
AXDQWLWDWLYH PRQLWRULQJ ZLOO LQFOXGH PHDVXULQJ + D
VR.LQ'HDUO\ GHYHORSPHQW DQG LV UF
OHDVW RQFH HYHU\ \HDUV * 3UHXVH JHQHUDWHG E\
UHXVH RSHUDWRUV RU KRXVHKRG&MWH IRFRVUBDIQFHVAVWK PY DUH XVHG W
DQ\ Rl WKH IROORZLQJ PHWKRGVSRIW IR BRPEEGDMV)LERBORIWLRQ WR VSHFL¢F
WKRVH PHWKRGYV RU DQ\ RWKHU BRWKRGFRPRLWPOHPOW *LYHQ WKH SRWHGC
LQ WHUPV Rl UHOHYDQFH UHSUHYVHTQW DWRMBWHNWRW DQBODQG WR UHSRUW

UHOLDELOLW\ WKH (8 LW LV H[SHFWHG WKDW WKHVH W\

FRXOG RIIHU VROXWLRQV WR PHHW VXFK
D GLUHFW PHDVXUHPHQW RI UHXVH EVXVLOJ D
ORQIHD WX $0QXDO RU EL DQQXDO VWX
PHDVXULQJ GHYLFH WR GHWHURPQLH HWKH PD RI

H
LHG RXW LQ WKLV SURMHFW DU
UHXVHG SURGXFWYV o

HYHQWXDOO\ WKH UHXVH VHFWRU ZLOO Q
E PDVV EDODQFH FDOFXODWLRQovlddded XVH RQ WKH
EDVLV RI WKH PDVV RI LQSXWYV DBG RXWSXWYV RI
% GGLWLRQ WR WKH EHVW SUDFWLFH U]
SURGXFWYV LQ UHXVH RSHUDWL V
FRQGXFWHG D QXPEHU RI VWUXFWXUHG L
F TXHVWLRQQDLUHY DQG LOWHURUHZYLFDWHRWY DQG VWDNHKROGHUYV U]
RSHUDWRUV RU KRXVHKROGY JDLQ IXUWKHU LQVLIKW LQWR WKH SUDFYV
PHWKRGRORJLHYV IRU PHDVXULQJ UHXVH

G GLDULHV RI LQGLYLGXDOV NHHSL%J D UI—\FRUG RU ORJ
&RP X%(LW SHYVY I)_(\l/J,FHV IHWZRUN 6FRWOD

R
RI LQIRUPDWLRQ RQ UHXVH RQWD UHJXODU EDV
KH ,ULVK &KDULW\ 6KRS $VVRFLDWLRQ
$SSURSULDWH PHDVXUHV VKRXOGI EEHPWDGH @ WRQKQ.2XPE,( %.1 .LHUUIW\)
WKH SUHOLDELOLW\ DQG DFFXUDBD RIWWKHOEQWERBRHWH{WHAXWLYH 'LUHFWF
,Q SDUWLFXODU OHPEHU 6WDWH ¥ KD OOV WE VRRIVW R D W
WKH PHDVXUHPHQW LV SEDVHG R? D UH%UHVH WDWLYH
KH NH\ cQGLOJY IURP WKH LOQWHUQDWLR
VDPSOH RI WKH SRSXODWLRQ RU RI UHX,V?—I

ﬁS UDWRUYV ﬁU
. are summarised below and these have been used to
KRXVHKROGY DV DSSOLFDEOH

LQIRUP WKH ¢QDO UHFRPPHQGDWLRQV LQ
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3.3.1 Reuse operations and product categories  Turnover data ROOHFWHG RQ UHXVH LQ
LRODO EHVW SUDFWLFH H
Qu"g\FfvP LW PD\ EH GLI¢F
XGLQJ VXEVLGL
HOXH DVVRFLL
j\_/O UHODWHG

HVW SUDFWLFI
L(gg:f"PEHU RI V'
V RU FROOHFYV

Q VRFLDO LPSDFW
HUH ZDV QR HYLGH
W WR UHXVH OHYH
H LRQ

7KH VFRSH RI UHXVH PHDVXUHPHQWWgB
UHJLRQ WR UHJLRQ DV LGHQWL¢{HG I—S|§/HMII5

PHWKRGRORJ\ IRU H[DPSOH KDV IRFX WK
FROOHFWLRQ IRU UHXVH RQO\ RQ RIID(FF
FHQWUHYV 6WDNHKROGHU IHHGEDFNRU
GDWD IURP RQOLQH SODWIRUPV ZDV)E)
WKH\ SURYLGH YHU\ GHWDLOHG LQI%S
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FDWHJRULHV WR WKRVH PRVW UHOHYDQW WR
DQG HQYLURQPHQWDO JRDOV WKHUH LV EUR H
WKDW WKH PDLQ SURGXFW FDWHJRBI3.4 V D&acampibationu H
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UDQJH RI SURGXFW JURXSYV ZDV EHLQJ

XQGHUSLQQ!I
QJ '"HFLVLRQ
OHPEHU 6WDW
H%VLQJSRLQW
V DQ DSSURSU

P YLHZ WKHUH ZDV JH
3.3.2 Sampling WKDW SRLQW H

V DQ DSSURSULDYV
PHDVXUHPHQW DOW JK RWKHU GDWD
,Q DVVHVVLQJ WKH RSWLPXP VDPSOFHDéLPlHH IRU HF
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UHVSRQVH UDWH LQ SUDFW L F Hbuthchileéte Bnd $aR @oluinesHTHdHdata on sales
XQOLNHO\ $ FRPSDULVRQ RI VDPSOBUHLKWMHGURR WRHRUP WKH WDUJHW ZKLO
LQWHUQDWLRQDO EHVW SUDFWLFH RIHFR 8D KEWKGL YRWB G RRTBLNGHQIRUPV WKF
YDULHW\ LQ VDPSOH VL]HV UDQJLQZKILFKPPXWR EH UHSRUWHG E\ DOO RI¢FLD
RI WKH WRWDO VHFWRU $V H[SHFWHBX\KH JKHYWLHWS RGEBRIGIGHIO PHWDW HFE E\
UDWHV DUH H[SHULHQFHG ZKHUH VWYA® L IQHKJVEIMHD {LFWDVXUHG PHWU
VXFK DV WDUJHWV ¢(QDQFLDO UHZDDEW PG FROGH W HRBVURISRUWHG LQ D Q;
PHPEHUVKLS LQWHUQDWLRQDO EHVW SUDFWLFH H[DPS
IRUP RI RYHUDOO ZHLJKW RU FDUERQ LPS
3.3.3 Metrics QXPEHUV RI XQLWV
L
,Q UHYLHZLQJ DSSURDFKHV WR WKHC%
PHWULFV WKHLQWHUQDWMR@BOU%YG
of units DV WKH PRVW ZLGHO\ XVHG PWW?L6(
WKH 8. LQ WKH FKDULW\ UHWDLO VHEWRY
/W ZDV DOVR XVHG E\ VRPH Rl WKH |
RI %.1 2QO\ WZR RI WKH LQWHUQDW
H[DPSOHV LQYROYH GLUHFW ZHLJK
b
G

LRQ 3URJUDPPH :5%3
1 .LHUUIW\VNHVNXV
HUH UDLVHG E\ V\
FRQYHUVLRQV R
DEOH OLJKW ZHL
RQ FRQYHUVLRQ
VW SUDFWLFH F
EWXRQ

UIW\VNHVNXV =HUR
CWDWH

N IRUPHU
EOH S5HF\F
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DW WKH SRLQW RI H[FKDQJH ,Q JH D QLQ
ZHLJKW GDWD LV PRUH ZLGHVSUHD:5¥\%’K[§ SY\é
ZHLIJKWYV 7KH FDWHJRULVDWLRQ RI6 %5\/
WKHVH FRQYHUVLRQV LV DQ LPSRU%VE)?W
DFFXUDF\ RI WKH PHDVXUHPHQW
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+RZHYHU DV WKHUH LV QR LQWH U GBBW L ROQIhesaléeDQGDUG IRU

GRLQJ WKLY HDFK FDUERQ HVWLPDWH ZDV GHYHORSHG XVL(%J
7TKH LOWHUQDWLRQDO UHYLHZ KLJKOLJKW
GLIITHUHQW PHWKRGRORJLHV

DQG PHDVXUHPHQWY IURP RQOLQH SODWI
FRPSOLFDWHG E\ WKH PL[ Rl QHZ DQG XVl
3.3.5 Resources WKH XQFHUWDLQW\ UHJDUGLQJ KRZ PDQ\

DEWXDOO\ FDUULHG RXW 7KH ULVN
'DWD FROOHFWLRQ DQG UHSRUWLQUJ SHHGV R VL(LSHUH&<
HU R QOL(%H VDOHVY RU UHS
L H
0
H
|

T

R
LQ WHUPV RI RSHUDWLRQDO UHVRXU DO VW
KRGRORJLHV GHYHO
SUDFWLFH VXJIJHVWY WKDW WKH XV 0 SUERQ VDYLQS
HOHFWURQLF SRLQW RI VDOH (326
VR VKRZ SURPL
ZLWK %.1 QRWLQJ WKDW + RI LW
HVH SODWIRUP\
RSHUDWLQJ RQ DQ (326 VIVWHP ,Q
H FXUUHQWO
FHQWUHV PXVW EH UHJLVWHUHG ZL
RE L HSRUWLQJ
ZKLFK UHFRUG JRRGV LQZDUGV &516 KDV
LWV PHPEHUVY UHSRUWLQJ VWUXFWXUH W
UDWHV DQG LW QRZ FDOFXODWHV \3:BFBR QRepair
FHQWUDOO\ =HUR :DVWH 6FRWODQG LY FXUUHQWO
ZLWK &516 GDWD WR SURYLGH FDUERQ PHWU

RQFHU
WRRO KDV QRW VHHQ VXI¢FLHQW x SWERAYY RE
LQ WKH PH | UHXVH ZDV UDL
RSHUDWRUV

P R
GLG QRW YLHZ WK DFW DV FRQVLGHL
ZDV H[SORULQJ RSSRUWXQLWLHYVY WR UHS
3.3.6 Incentives IURP UHXVH

T W
<USOI§ﬂ
<oX

nN—C

H
O
U

==
~

DWLRQDO EHVW
WKH LQFOXVLRQ

$V FROOHFWLQJ DQG UHSRUWLQJ GDWD FDQ LQYROYH
additional administrative burdens or costs, there was 3.3.9 Extrapolation, scaling and accuracy
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, HORWLRQ WR DFEXUDF\ DQG WUHQGYV
WR HQVXUH DFFXUDWH UHSRUWLQJ RQ GDWD ~SEFHVY WR
KLIKOLJKWHG WKH OHHG WR QG D EDOD
sales dataand SURPRWLRQDO PDWHULDO UHVXOWLOQJ JURP
UVXEW RIFDFFXUDF\ DQG WKH VXSSRUW
UHXVH PHDVXUHPHQW KDV DOVR EH LGAQWL.HG E
AU |>(“(Ehvzva Vv

S
H
P R WKH PRVW ZLGHO\ X
%.1 DQG RWKHUV LQ WKH LQWHUQDR/LR DO UHY
PHWULF 7R
VRP \Y%
UHHTX

LV WR ZHLJKW LC
PRWLYDWLRQ IRU UHSRUWLQJ )RU RUJD Q RU
LUHG 8WU§G FLOJ D OHYHO RI XQ!
LQVWDQFH .LHUUIW\VNHVNXV PDUNHWLOJ LV D H\ ULYH
H OH\HU UHSRUWHG WKDW WKLV PH\
IRU UHSRUWLQJ DV WKH SXUSRVH RI WKHLU H[LVWHQFH LV WR
WKH H[)?HF H OHYHO RI DFFXUDF\ DQG 1
SURPRWH WKH VXVWDLQDEOH XVH RI DWXUDO UHVRXUFHV
FHQWUH VWXG\ FRPSDULQJ DFWXDO ZHLJI
conversions, which resulted in overall deviations
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RI RQO\ = +RZHYHU VRPH +(5: 1 PABBRYM DFFXUDF\ 7KH LPSRUWDQFH RI |

DOVR QRWHG PRUH VLIQL,{FDQW ZHWKWCEHRYWIOWRRYWLHUY ZDV DFNQRZOHG
HJ DSSUR[LPDWHO\ ZLWKLQ WK IR HWPHE[MUNO HR SRIRWHIBEF XUDF\ E\ YLVXDOO\

GDWD IRU HUURUYV (3 JODQOGHUV DOO RI¢
BURGXFW ZHLJKW SURWRFRO GLIITHUHOFHV EHWZHHV9 UHJLRQ

DU UHTXLUHG R KDYH D% DFFRXQWDQW
ZHUH DOVR KLIKOLJKWHG ,W ZDV QRWHG WKDW OR\?J OLVWV RI

D%G DSSURYHV VXEPLWWHG GDWD %.1 X\
VXEFDWHJRULHY FDQ OHDG WR HUURUV +(5: 1 VXJIJHVWHG

G D WD R LPSURYH DFFXUDF\ DQG QRWH F
WKDW WKH FRQVROLGDWLRQ RI FDWHJRULHV ZRXOG WDFNOH WKLV

TXDQWL¢{FDWLRQ PHWKRGRORJ\ DV KLVW
FKDOOHQJH DQG LPSURYH DFFXUDF)\

KDYH QRW YDULHG PXFK IURP \HDU WR \H
,Q DGGLWLRQ WR WKLV LW ZDV |H ORN VWKW D Q DAM\R B LIIDR Q WK HVUHQGV LV
VFRSH E\ HOLPLQDWLQJ GLI¢FXOW XWRGXXF \¥ DADWR! FRBIEMVDEF XUDF\ DQG IRUF
HOLPLQDWLQJ GLI(FXOW WR PHDVXitghtisH[FKDQJHV ZRXOG DOVR
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7KH WKUHH PDLQ VWHSV LQ WKH TX®WWEMEHGL WHR D\GRHBWY RHKHWURIXVH GH¢ QLW
UHXVH LQ ,UHODQG ZHUH WKH )’

GHWHUPLQLQJ D GH¢QLWLRQ IRU7THMHX&/H, QLWLRQ SURYLGHG D FOHDU VFR

HL'FOXGLQ.J FHUWDLQ RSHUDWLRQV
FUHDWLQJ D UHXVH GHFLVLRQ WUHH DQG ARZFKDUW

GLDJUDP " 5BHXVH DSSOLHV RQO\ WR SURGXFWV W

ZDVWH 7KH (XURSHDQ &RPPLVVLRQTYV .
EXLOGLQJ D GDWDEDVH WR FDWDORLJXH UHXVH

QWHUSUHWLQJ WKH :)' SRLQWV WR WK
SUDFWLWLRQHUV LQ ,UHODQG
UHXVH DV D ZDVWH SUHYHQWLRQ DFWL

WKDW LW GRHV QRW IDOO XQGHU ZDVW
'"H¢e QLWLRQ RI 5HXVH $V WKH JXLGDQFH VWDWHV ZLWK [
UHXVH 3LI D SHUVRQ WDNHV RYHU D
J SLHFH RI FORWKLQJ GLUHFWO\ U]
QWHOWLRQ RI UH X\
DU\ LW IRU WKH
HQFH WKDW WKF
L 7KHUHIRUH WKH
JWDQOW LQ HQVXUL

SHYLHZ RI GH;QLWLRQV

o0 I O

$ FOHDU GH¢{QLWLRQ RI UHXVH LV SL
VFRSH DQG JXLGHV WKH UDQJH RI DF
LQ WKH GHYHORSPHQW RI D PHDVXUH
7KHUHIRUH WKH WHDP UHYLHZHG LQ
GH{QLWLRQV LQ UHVHDUFK DQG SROL
PRVW VXLWDEOH GH¢QLWLRQ RI UHXV
WKLV SURMHFW 7KLV GH¢QLWLRQ WD
WKH VSHFL,F VLWXDWLRQ LQ ,UHODQ
(8 DQG LQWHUQDWLRQDO GH¢QLWLRQ
E\ WEKMR ,QVYNRVXQW W LW XZKLFK LV

LQWHQGHG WR LQIRUP IXWXUH (8 SRO
GHYHORS DQ (8 ZLGH PHDVXUHPHQW P

KLIKO\ UHOHYDQW LQ VHWWLQJ WKH VPD
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K
H XVHG IRU WKH
WLURQ
ZHUH FRQFHLYHG 7KL\
W OLPLWDWLRG
W(?_RQV JRU WK
DUFK WHDP GHF
5 JRU LQVWDQFH LI
DQG XSE\FOHG LQWR D |

LQJ WKH

QVLWY RULJLQDO SX
GH¢QLWLRQ IRU WKH 4 5HXVH SURMHFW

H[DPSOH LI D ELF\FOH ZKHHO LV XSF\F

BUHYLRXV UHVHDUFK KDV GH¢(¢QHG UHXWHFIKW @QJKNQ W IXQFWLRQDOLW\ DQG
RZQHU FRQWLQXHY WR XVH D PDWHULDBXNRHGWKH RDBHQRUWR WKLV GH¢ QLWL
DQ DOWHUQDWLYH XVH RU ZKHQ WKH LWHP LV WUDQVIHUUHG WR
VRPHRQH HOVH IRU FRQ@WAIQXHG XVERWKHWCGHELVLRQV UHJDUGLQJ WKH VFRS

sisrs <TO—2Z~
;ngﬂx D TZIR
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» gIIE<U< éIimNrr
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onv
cr
0
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S +RZHYHU UHXVH KDV EHHQ G BaselGthe QMR QOWWIRROW RQ GHYHORSLQJ I
LQ OHJLVODWLRQ ZLWK WKH IRO O RZH §R USMLQIL WRLLRRIIN & H) B VYL XDIER @
WKH (8 ) LQIRUPHG E\ IHHGEDFN IURP WKH VWHHUL

UHOHYDQW VWDNHKROGHUYV 7KHVH LQFO:

$Q\ RSHUDWLRQ E\ ZKLFK SURGXFWYV_RU
"JRU WKH SXUSRVH RI WKLY PHWKRGROF

FRPSRQHQWYV WKDW DUH QRW ZDVWH DUH XVHG
ZLWK WKH %RPPLVVLRQﬂV ,PSOHPHQWL
DJDLQ IRU WKH VDPH SXUSRVH IRU ZKLFK WKH
(8 WKH RSHUDWLRQ RI UHXVH ZL(
ZHUH FRQFHLYHG (8 SUWLFOH
LQFOXGH D FKDQJH RI RZQHUVKLS $0OW
HIFEOXGHV SURGXEWY UHXVHG E\ FRQVF
$V WKH UHVHDUFK SURMHFW DLPV WR LQIRUP ,ULVK OHJLVODWLR
VXEFK DV WKURXJK UHQWDO RU VKDULQ
GULYHQ E\ (8 OHYHO SROLF\ WKH GH¢ LWLR'S} RI UHXVH
I_QDEO VD FRKHUHQW PHDVXUHPHQW
HPSOR\HG DW D (XURSHDQ OHYHO ZDVH FRI?DVLSBHH'UFE'[S; \E’DR(S/MV
UHOHYDQW E\ WKH UHVHDUFK WHDP DQE WKH WHDP WKXV
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,W ZDV GHFLGHG WKDW UHXVH R&RHWHKMLBAOFVLEVRRIRWUHHHDBQG ARZFKDUW C
WR EH DFFRPSDQLHG E\ D PRQH Veétbin séttibbshavd BedhLarénded in the revision

JUHH H[FKDQJHV DUH DOVR HOLJSE®RHFHVWKH\ PHHW WKH

FULWHULD RI D FKDQJH RI RZQHUVKLS IRU W}%I-II_ VDPH

$V VKRZ ng JXUH WKH ¢UVW VWHS
PDWHULDO SXUSRVH DQG ZLWK WKH LQWHQ LRS Rl UHXVH
WUHH ZDV EDVHG RQ WKH SUHYLRXVO\ DJ
RI'' UHXVH WHPV WKDW DUH ZDVWH DQG 1
%DVHG RQ WKHVH SDUDPHWHUV WKH UHVHDUEK WHDP LSLWLDOO\
FKDggJH RZQHUVKLS J DUH UHQWHG RU
GHYHORSHG D GHFLVLRQ WUHH WR YILVXDOLVH WKH DSSOLFDWLR(';_)|
HIEOXGHG WKH UHSDLU RI LWHPV DQG SC
RI WKH GH{;QLWLRQ DQG IURP WKLV "D PD SLQJ ARZFKDUW
DOVR HI[FOXGHG
ZDV SURGXFHG WR WUDFN WKH PDWHULDO ARZ RI UHXVH LQ
Ireland. 7R YLVXDOLVH WKH ARZ RI PDWHULDOV W

FRPSOHPHQWHG E\ D ARZFKDUW WKDW GH
PDWHULDOV DQG SURGXFWV PRYH LQ WKF
DV GHPRQVWUDWHG LQ )LIXUHV DQG

%DVHG RQ WKH GH¢;QLWLRQ RI UHXVH DV 3DQ\ RSHUDWLRQ
E\ ZKLFK SURGXFWV RU FRPSRQHQWY
DUH XVHG DJDLQ IRU WKH VDPH SXU
ZHUH FRQFHLYHG " WKH WHDP GHYHO
WR KHOS DVVHVV ZKLFK SUDFWLFHVKHKRXO® EHKDLQEPEGHGRYQLVLRQDOO\ QDF
WKH UHVHDUFK 7KLV GHFLVLRQ W UHH RIDRDIO[ DMECHIBOW R/ IDRQVKLS EDVHG UH
ARZFKDUW WR KLJKOLJKW WKH ARZW[RKPB QWHWU EB®\ K B QNVKHG LMIMKX DOV 7KLV
UHXVH VHFWRU 7KLV VHFWLRQ ZLOPRYWHKWPHOQWVW KHR &Y ROKW HREKDQJH IRU L

4.2 Decision Tree and Flowchart

N

V K WKH WKUHH GLII
(?(RW ZDVWH
E KP WHULDOV HQWHU WKH
\|{”I-_I|DUFK WHDP LGF

CSX
TOXC
X0
=<
N

Figure 4.1. Step 1 of the initial decision tree.
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Figure 4.2. Step 2 of the initial decision tree. An excerpt showing relationship-based reuse and online-
RQO\ VHFWLRQV 7KH EOXH ER[HV LQGLFDWH SRLQWY ZKHUH LW ZRXOG EH G|
EHHQ VROG DQG WKH JUHHQ ER[ LQGLFDWHYV D PL[WXUH RI QHZ DQG XVHG JI
SODWIRUPY 7KH QXPEHUHG FLUFOH LQGLFDWHY D TXHU\ UDLVHG E\ WKH UH\
% % EXVLQHVV WR EXVLQHVV & & FXVWRPHU WR FXVWRPHU

H[FKDQJHV EHWZHHQ IDPLO\ DQG IURHW&MV B OL\QHMXGRQRQOLQH H[FKDQJHV W
KDQG PH GRZQV DQG WKURXJK VFKFRORGWXRUNWPSHMEDSWR SHHU VDOH SODWIR
DQG LQWHUQDOO\ LQ RUJDQLVDWLRMRDWIYABY® RQO\ RQOLQH

7KLV IRUP RI H[FKDQJH ZKLFK LV GUKHN MXEVU G FKIDYQGKD OMHQWUDOLVHG PD!
DQG EDVHG DURXQG LQIRUPDO UHOPRVO. RPNV LEBY IRX®W EHHIHUV WR WKRVH
YHU\ GLI¢FXOW WR TXDQWLI\ $V WKDHUH[ERVRGHDWRXEE BOMDHGEWUDO LQWHUPH
LQIRUPDOO\ LW ZDV GHHPHG WR EH RXOW LZGMW K OHSKFRISHDRIEDVH 7KLV FKD(
this research. VHYHUDO VXEVHWY VKRSV FKDULW\ VKR

rkn virRoe Frooano ooene szool HIEHROGNETMORAIRIISILYS SxES
UHXVH H[FKDQJHVY DQG SUDFWLFHV ’5/'\_{/ Ké)&g %l_k g}fJ%Lf_GEIDE)PHGQWR EH R
UHWDLO VSDFH WKDW FXVWRPHUYV '96)(5) YLWL\ﬁ F[D\ASDOIJ[\/ QRQ
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