they become more difficult to address later.
In this respect, both the questionnaire (69%)

Proje'i:t bnefand
~ design .

Project brief and design stages were rated of

interviews (12/15) was that CE opportunities

example, “the way you design with modular

Questionnaire respondents (63%) rated lack of
ownership between client and operator as a major
barrier, despite this being the same organisation.
Over a half of interviewees (8/15) associated this

Three-fifths of interviewees (9/15) thought that resistance to
change was a result of the industry’s safety critical nature,
stringent standards and risk-averse mindset. As one client noted,

Over a half of interviewees (8/15) thought that
resistance to change was more significant for rail
infrastructure than buildings. Again, this was mainly

When asked why lack of ownership was an issue,
one-fifth (3/15) blamed ineffective

‘the people working in the rail industry are generally quite risk- | 8¢ B | attributed to the industry’s safety critical nature, with the siloed nature of projects and operations. communication due to the client’s size. However,
__________________ averse, if something goes wrong, it goes wrong in a major way, stringent standards and risk averse mindset. It was also [T————— One-fifth of interviewees (3/15) thought that the |nterV|e\_/vees more often exhibited some confusion /Z
' S0 it creates a group of people who are probably quite similar in Leadership-needs to_~~ Fear of the thought that the scale of rail infrastructure made /G operator was risk-averse or had different priorities, regarding the client and operator roles. Nearly a
. thought processes’ [I111]. This risk-aversity was commonly b,étop& or” unknown, time change more difficult to implement and amplified : _ which led to resistance (2/15), while some (2/15) half of mterwewees _(7/15) spoke about train
Brierkeyto . attributed (8/15) to a fear of the unknown, time pressure and S he pressure, lack of potential mistakes. By contrast, one-third of projects and tioned chall i1 handover bet ot operating companies (TOCs) rather than
~-..._understanding whole insufficient motivation. One-fifth of interviewees (3/15) also T — interviewees thought that the building sector was more operations siloed mzzdl ?)rg)iraii:n: nogﬁsé_l][:ﬁs r(])foi\r/lf;rv?e\\l,vvziz g;Jljg;: > Should not be an infrastructure operators, that TOCs operate the
life highlighted that organisations in the industry were generally not g open, dynamic and competitive (5/15), while others 5/15 noted that it should not be an issue if the client and issue if client is trains (1/15) and some stations (2/15). One

operato

i interviewee was also confused by the term client,

in that there were different clients, such as
Department for Transport (DfT).

set up for circular approaches. As one consultant noted, “this is ........... - (2/15) highlighted the impetus from various sources,
where actually embedding the circular economy, particularly in - : g such as architects. However, others (4/15) thought that
the built environment and infrastructure, is really difficult both sectors were similar, and the construction sector

operator are one organisation.

Don’t kno
3/15

_.~Confusion ¢

Reyde |ust some Demol_i-fion 4'for..'h’b - because essentially you almost need like a paradigm shift’ [17]. was generally bad at innovation (2/15). Shortterm thinking BN / > opiroatg;,
elements, upgrade  technical reasons -., T L ofclient, scope o Fotus on CA R i 4115
5/15 Lt | Building sector. 5 T e s e Xjon e ot dmership
........................ Py { & prious impetus, e.g:-. " Ry Pt e budget. - R petween clieritand.
: : . arch|tect5 Short ...................

NQI.hﬁ“__S‘tIC, Wh.o'l'..e
_ife cycle of assets:

Rail in ;asti_;ucture
more permanent
3/15 =

~ handover from

¢ 0&6)0'[

Fociis on CAPEX,

.., S FO7 ‘ 10/0perations Client does not
Opportanities " Specifying reuse of " Infrastructure less™._ %o Construction sector- T -zSeparate OPEX 2/15 operate the trains
earlier, disappear - thegxisting commercial than “.generally bad-at © 0 budget v NS 1/15
later P other sectors ' innovation 15 /0 T RN e
or i 171 . : /15" . - . 4 P ) . T XE of. e
major importance by most respondents (90 3/15 s : < Scalgof ; S B e A PP : y :
and 94%). A key issue from the follow-up o - ; frastructure, more Sl it R : e LN LS
' 5/g5 - Lessanissue mostly \ f -~ T | ! impact Y R AT B et § S B operations siloed
“. buildings_stations /.5 S 415 ¢ " o . ‘ SEAN g O /5/15 . Client and operator
must be addressed at these early stages, as R N Nehi B o ‘ B ' ; 7 one grganisation
— L TERE il , Operator resistance, . : T
Reuse near tOp Of the 3 o d CNET T e ,. \ p N TOCS Operate some
waste hierarch LR L N d : il
and follow-up interviews (8/15) identified i y B””d-'f‘,n o F : . e ; : e otking </ - g stations
early engagement as a key enabler. For OPEN; CYNaITC, . - 7 safety citical Government, short- - , tangements:... /.. 2/15
.. N competitio : ] o - satety critical, term, too politicised ...~ 315 /7
' S More an issue in Rait-providesa. P Y AN/ N S e Short-term vision was commonly attributed standards S T TS i A
components is not the same [as] in situ” a6y sz e service:less /.. b - U B (RSR A . to a focus on CAPEX (9/15) associated with ‘115 SN Bigelient e R TNl
[114] and requires early engagement. Reuse elements on a /15 commerciit- : 5 h project delivery being siloed from operations 4 T NS S A e N SIREE T N e
different project 2/15 _ _ (5/15), and not considering the whole life
2/15 Rail does not. Interviewee responses were mixed as to cycle of assets (2/15). The short-term nature |} 8 .. influence .~ Risk indset
demolish withouta, whether derr_molltlon_fﬁr n_(?r!-tgchnlcal of contracts and projects was identified by " More than two-thirds of interviewees (11/ '\ 2/15 ISsa?‘“e/teyrszzerirtTi]clzztl =
Over a half of interviewees (8/15) thought that - Station oversite reason " reasons was an issue with rail infrastructure. some (4/15) as a factor. Others (2/15 identified cli i '
_ int (8/15) thoug Carbon saving Two-thirds of interviewees (5/15) thought it ~ some (4/15) : T (2/15) AT s e 15) identified clients as responsible for . separate OPEX - standards
clients specifying reuse was important, as through reuse development 2/15 ! _ _ 9 highlighted short-term thinking by the client o blors short-term vision. However, over a half (8/ budget . 215
designers and contractors just follow the existing 2/15 V‘_’ZS not an ISSUE, '3 thalt mfrasttrrlljcture_ t and scope. S 15) noted that everybody is responsible or 2/15 .
project brief or standards. Nearly a half of 4/15 provides a service “and as 'ong as the society lient ISadershi d particular] can have an impact. Also, only one client
interviewees (7/15) also identified benefits in needs that service, then the infrastructure Client leadership was rated particularly identified clients as responsible, with others o
reusing or upgrading elements in-situ or on Contractor follows needs to operate’ [17]. Those who disagreed highly (88%) by questionnaire respondents. blaming short-term vision on the contractual o S
different projects, with some (4/15) scope, standards (4/15) generally identified it as an issue for Negrly _two-thlrds of |nter\{|ewees (9/15) setup and how things are procured Over a half of |nte'rVIewees- (8_3/15) identified
highlighting the associated carbon saving. As /15 stations, particularly in central city locations highlighted that when clients ask for ' assets and materials as rail infrastructure
one contractor noted, ‘the greatest thing in with high land values. something and are willing to pay, this makes - .. B BT I ; aspects to target, with only one interviewee
circular economy is n;)t to [build new] in the it happen, ‘if the client says jump, we do it. N /.. Clientleadership & gt N (1/15) highlighting components. However,
. , - ) ) If he says jump, we say how high?’ [110]. oy N\ e ' some interviewees (4/15) thought that all
first place ... that’s the greatest saving’ [115]. -as-a- . ) Y R T : : 2 ; L

Whole life costing was commonly identified (7/15)
as an approach to address short-term thinking in
design and a focus on CAPEX, through
highlighting the longer term benefits of additional
investment. However, interviewees also identified
a general lack of awareness, that whole life costing
was not done well or at all (3/15), and few clients
were considering it (2/15). This lack of awareness
was reflected in some confusion among
interviewees, such as whether or not whole life

rated by questionnaire respondents, with only

clients need to display leadership, rather

449 idering it of maior . Of th SR Wy 2 v : ; as they are interlinked or interchangeable.
(+/0 CONSITETINg 1t O MAJOT IMPOrtance. ¥ 1ose Not-well tested or _ than taking a hands-off approach. /| ... f/& ; A i T L Ne Three-fifths of interviewees (9/15) thought
interviewees asked (12/15), nearly a half (5/12) y .~ familiar inthe add’ e ] that client leadership was more significant for

thought that it was not well tested or familiar,
with one quarter (3/12) citing an industry
reluctance to introduce outside parties. Nearly a

industry __ Industry reluctance
5I15 _~to introduce outside
' parties

rail infrastructure projects than buildings.
Two-thirds (5/15) attributed this to there
being one large client organisation rather than

Examples often”
....,,...-~~short-term bui"‘dihg_%_w
products-— -

¥, as one large~_«-
lent organisation” :

half of those asked (5/12) thought that it was it e 3/15 |/ Design for durability was thought to have various a» CRNG/ERE R numerous small building clients, ‘so whilst .
more applicable to short-term building products, e benefits, including reduced OPEX (8/15), less Lea.er'shib o cach of those building dlients could make & el
such as carpet tiles and lighting, or other 77 [ 7 TN oo NG e risk from on-site maintenance (3/15) and ownership, sets . PN difference in the sense of their portfolio and
components that require common maintenance. /| { TR embodied carbon savings (2/15). While some \oethos ¢

their asset, you would be dealing with them
all in isolation’ [14]. Others (2/15) associated
it with rail infrastructure clients operating

Pub.li.ciplr,ivat'é""
partnerships, bad
..experience

Aspects of rail
_infrastructure ™

assets were already designed with a long
lifespan, the need to consider individual
components with shorter design lives was also

L YLs

Infr,aétructu’ﬁé less jarget materials, as

ing i ' Ny e : o their own infrastructure. ;
costing included ca}rbon. As one consu!tgnt noted, S U S 115 mentioned (2/15). As one contractor noted, ‘it is commercial than most impact
‘itseems to be a bit of a black art and_ itis sort of , L R making the right decision about do you go with * other sectors 8115
hidden. | have never really seen it’ [18]. NI Man trr Structural issue, the more expensive light bulb that will last for Uk J materials
d rl:..@c ut?‘ projects and 20,000 hours and might cost 50% more, but only . aay et £ A ; - R N . N 2 e
Wﬁrrl?fetg gﬂ or operations siloed needs changing half as many times’ [14]. _Building in fayers, LI A P S FleXIbI|!ty was a common th'eme identified
-OPE red’-t;_cé'du._' 5/ 1p5 2/15 | lack of awéré-qess i i " ' Less, as government LS e by interviewees (7/15), in that the

whole life costing was best used for
optioneering or establishing the business Lack of awareness ' 2/15
case. Two-fifths of interviewees (6/15) ' '
thought that it was best used for comparing
options, as different answers led to informed
decision-making. Others (4/15) thought that
it was best used to establish the business
case and justify circular approaches.
However, one-third of interviewees (5/15)
argued it could be used for both, and that
optioneering should support the CE business

earlier, disappear

case (2/15).

Opportunities -

later

Part of same process

as durab
3/15

5/15 Design out waste ‘

Seen as Iinterlinked,
iQterchangeable

framework should be adaptable to different

" through circular

impact higher level .~
economy ., |

© 1/15

J1n5

situations, and widely applicable (3/15).

ient leadership,

2/15 jent leadetsnip:, . Some interviewees (2/15) thought that it | - 7/15
“more significant for  al should be high-level and not too ltes with biggest ~ —“—  f
DI i.n > ort-term _ IO\M” be rall mfrastwptur_e I\(/)I;gfétisr?igin; ﬁfzo prescriptive. However, others (2/15) argued impact e
|2nkng ........ Indi |duai""=.,‘ ex,ceeded electr,.i:cal q:li'ic ! | L ,--'2/’15 the framework shoulq not be 50 high-level — }—"f ~ ¥ Q- ST
............................... components wi 4/15 outdated 1/15 that users ignored it.

shorter life ~". 1/15
Early engatg)llemeng an . 15 O Railway is always A ! N ' .
. s i ena er X i 5 . - - :,- ...............................
Confysmn rewhat it 2/15 ..N'Ot many clients going toZi;fthNay \ : oy N i N :: . FANAN [ S
entails, e.g. carbon < consider it S - Leadership need L g ' " R
4/15‘».:1 2/15 . ¢ be'top-down or

hybrid
3/15

Civils and structura

\

Same, as similar, .-
approach, progess;,

OPEX reduced

Short-term, regularly
Focus or\CAPEX, : through circular Not too high level .- :
y ' oals.”: . i repaired, replaced 2,
separate\OPEX Earlyj.engaglement an economy goals; s p 2/15|0 PN, Sl e
budgt b, GBI y 8/15 Lo 1
Consistent across
. Nearly a half of interviewees (7/15) thought that the L project, W AR N
Business case framework should be simple, clear and practical. Holishe ac"‘r"‘t;é“s“ organisations
' ‘ Whole life cos ing 4/15 One-third (5/15) also thought that it should cover the ro"'e"('::'t.':"asset | 2= 2/15
Confusion re what |t N e T Y - (SRR : Iy whole asset lifecycle, while others (3/15) highlighted P 'I ijfécy’/cle P A .. \\Matrix or checklist
) : BN : AV the need for consistency across projects and " Interpretation of the ' .. 2/15 Track system €quipment @
e . comparing options T : o ) il Tl ) EIELS SR
entails, 26/195 carbon paring op Lmkf\;v;:orzafety Building In layers, :Sta}gt:;a(zlsé g’t@ organisations. There was little specificity in terms of 5/15 term ;f ran?ework--.,a
- 3/15 lack of awareness inmovation! | the framework’s purpose or structure, with two-fifths : S : Examples, good
‘ ptioneering 1/15 o5 i (6/15) noting that it needed to be visionary, process practice, case studies When asked what rail infrastructure aspects
Interviewees were divided as to whether supports CE and assessment-related. However, flow charts were 2/15 had greatest potential, two-fifths of

business C’age identified most often (5/15) as the best structure for a

framework.

eeds to be a interviewees (6/15) recommended those

with the biggest impact, while others (2/15)
identified elements that are short-term and
regularly repaired or replaced. More
specifically, one-third (5/15) identified steel
and concrete materials, commonly used in
civils or structural assets (5/15). One-third of

not done well g#at :,:" ,\\\6 structure

3/15 ’ Bot

Optioneering
6/15

/ /Mechanical and i/
N electrical quickly.
-outdated
. 2/15

" Desiqerolesand .\
@ities o

A clear process

specilist < S0 0 0N o - [ - .

porents,not A NG 0 x . 4. : Iy A B RN
daante 0 RO P e e N T INP T e
\2/15 " Standards, more '_‘.--Optlmlsatlon,,» : Leadership,™..

o o o - . interviewees (5/15) suggested track system
Opinion was (_1|V|ded on the balanf:e of erX|b|I|ty _ Flexibility Jel SFEI_UOH components or signalling and overhead line
versus durability. Nearly a half of interviewees (7/ Flexibility for commercial units equipment.
15) thought that durability was preferable for rail buildings, different 4/15 ; _ .
infrastructure because of its long life, which is uses "' S esiblate - SPecification ownership, sets ™ Simple guidance, S e
} often exceeded. Almost as many interviewees (6/ N 2/15 ; : innovation.” 6/15 # ‘ ' ethos™ L RS 102 what needs to be . ; :
....................................................................... 15) talked about ﬂex'blllty more |n terms Of ....... .................................................................................................... ..................... A i e ooty 3/15 % 3/15 done done ;
N, buildings, particularly station commercial units, 5 J SRR Cle ; QL i I 415 115 . Not visionar
. Link end of life to R and temporary works, ‘where change of use is 2/15 Lifk‘eng of lifé to £ -~ widely ignorZ(’j idelyeps e
Early engagement an ’ new cycle NG more likely and where demand surrounding the ‘. ¢ new cycle. L I B Y N 3/15 VT Hiah | "
cnabler 1/15 facilities is likely to change’ [16]. Flexibility was FAT 115 S S T R - " Process. Tlow chart P Igh lével, not too
’ also mentioned (2/15) in relation to mechanical : . 2 et T T Visionary, route map ; : \ e prescriptive
and electrical equipment, since it could quickly 'V'ak'T‘g deC|3|on_s based on total rathe_r than . . sector procurement _ 1/15 5/15 Consistent across 2/15
‘‘‘‘‘‘‘‘ become outdated. However, the specialist nature capital expenditure was rated especially " S 51 Circular<conomy ™. 2/15 Assessment, matrix projects,
of railway components was identified as a hlghly by clients, who all con5|der_ed ita iy ) ;P ol i pubhg p_rocurement 1/15 ' organisations .~/ AR _
Design to right size, potential issue in relation to alternative use (2/15). major enabler. When asked why this was, Colla Dratif\ié""'~<.. i lcnp:)rtci)gs.sremen N rgquwements 2/15

two-thirds of interviewees (10/15) identified
a link with leadership and its importance to
clients in terms of decision-making. One-
third (5/15) also highlighted that rail

avoid offcuts

While the question was aimed at flexibility of use,
some interviewees (2/15) did raise a valid point
about rail standards needing to be more flexible.

working
arrangements
215

w0

Process, protocol T

. o L _ _ : 2115 Bottom-up approach
T _.~Design to right size, infrastructure clients are responsible for the Standards, 3/15 ™. .~ Client, designer,
avoid offouts total expenditure, whereas designers and certification, " contractor, supplier
Industry al'r.,ga'd,y 1/1_5,»" contractors might not see this. ) S assurance
; | o s v gy s v s N N A ©
ity +"High value, avuid quest TSP v 70)- ¢ from other industries - Sustainability — \ ey Ky RN N T
o I’l interviewees highlighted the industry was T e Circular egnomy e S
downeyclin N _ N\ O] already doing it, by for example balancing 7=\ % i s N (Y S S5 SN T public profurement increasing
ycling Risk averse mindse cut/fill (4/15) and ballast cleaning (4/15). N s F P, d - N A _
2/ \" e safety oritical, However, nearly one-third of interviewees P Supply chain
High value, avoid standaids A' (4/15) identified a requirement for more T 4/15
- Iandii::, SO, N o R 1715 L higher value reuse to avoid downcycling. LR \ i N SO SN S o R ' Two-fifths of interviewees (6/15) thought that regulation ‘ : :
owncycling \ e e | Making decision N\ F TN s S e forces the supply chain to act, with one-fifth (3/15) also
2/1% Des‘i"".n f ' ’ ' ffs_lte_z, TRl L e ‘hased on total rather 47 © & X Wi T identifying it as client leadership. As one client noted, ‘if
; esign out waste for. efficiency, safety /.- Sy AN NV Y S [ S . ) i :
: rail infrastructure 8/15 :t:han.,-t:;apltql- L e | [clients] have a requirement ... as a public body, then of : ;
#xpenditure Qi S Pre-demolition course [we are] going to quote whatever those requirements Further thoughts or Contractor
....... e Ditrormml oriid ikt whote lifh. audits are [and] ask our supply chain to meet them ... having the observations 1/15
B ST, d dosisi d}":‘: © 7 Adset manég}éméht" 2/15 y requirements means things get done’ [113]. One-fifth (3/15) :
@ When asked about aspects of designing out an e33|0ns mage e Sustainability noted that sustainability weighting in procurement was low
aste relovant for rail infrastrucure. offsite ' o weighting low, but increasing, with two interviewees (2/15) mentioning ) _ _ Client and their i y
o, Ballast already e ure, offste, increasing public procurement notices as an enabler. When asked Two-thirds of interviewees (10/15) thought supply chain 7 ’
Consider end of g cleaned and reused most often (8/15). This is broadly similar to 115 about CE requirements with the greatest potential, two- that the fr_amfevyork Should be industry-wide 7/15 Do
oroject, unused & Xoofe g R L 4/15 oot often (L), THLS s broacly sim &t e fifths (6/15) suggested material specification, such as or target individual firms (3/15). However, esigner
Sk Y A SR | € number oT questionnaire respondents N : Philic sector value f d led Oth i A nearly a half (7/15) elaborated that it should 1/15
materials Balanoi t and who rated it a major enabler (59%). Reasons Link with whole life e 'targets of reuised or recycle content. Other suggestlops --------- - . . ; &
3/15 Not all excavated @ ety cilt an included the homoaenous nature of linear cost joney, politicy included collaborative working arrangements (2/15), using ~ (—— focus on clients and their supply chain. Operation and u
: : fill shou!d be InCluded the homogenous nature ot linea 2/15 d ials f her industries (2/15) and pre- Similarly, three-fifths of interviewees (9/15) :
Cut and Till. avoid ‘ secondary materials from other industries (2/15) and pre
material can be ’ T e projects, and safety benefits in less time 3/15 " . A : : maintenance
reused material removal and > oo orC Practics " spent on site Client responsible demolition audits (2/15). identified clients and their supply chain 1/15 : Material supplier
S1E import 4/15 P : Link with for and sees TOTEX (designer, contractor, material supplier) as Client 2/15
5/15 leadership, informed ~ ¢, the key stakeholders to consult in its 2/15

decision-making
10/15

development.




