Hesponse 7 12 November 2004

Edinburgh Tram {Line Two} Committes

Response to letter of 26 October in relation fo the review of the Preliminary
Financial Case by ArupScotiand

EXECUTIVE SUMNMARY
1 tie walcomss the opportunity W respond fo the delalled matters setout in

Arup's report on the Line 2 Preliminary Financial Case "PFUY). This sxecutive
sumnary provides an overview of lie's response on the matlers whers
ciarification was requesisd by Arup. Each of the sections in the repot
nrovides a brief digest of the main points, followad by more detalled technical
materisl

2 We are pleased 1o nole Amp's conclusion that the Preliminary Financial Case
ia regsonails and robust for a project st Bis stage of procutement The
Inflowing exdracts from the Exaculive Summary of the Arup report also provide
& useiyl flavowr of the slanding of the PFC

3 "The process leading up 1 key decizions which have been taken o
dale, are clearly set oul and reasonable alismatives have baen
nonsiderad and assessad”

i3 ‘Redevant quidance for assessing projects, including Green Book, has
been considersd and applied ”

iy “The risk analysis and risk management appears o be well developed”

vy  Although the overst eslimsie of both the capilal and operating cosis
would appear o have been correctly preparsd and applied we consider
that further derification is required on g number of points” [the
clarifications are provided in this responsel

¥} “On the whole the overall modelling framework sppesrs sound”

ok

e recognises that the application of a robust approach o developing the PFC
does not of itself resolve the challenges faced In delivering a complex and
long-term proiect such as this, However, He believes we are moving forward

from a solid platiorm.

4 A& summary of tie's response 1o issues raised in the principal areas addressed
in the &rup report is sl out below.

Risk of under-estimation of capilal cosls

b tie notes that Arup have concludsad that 'the overall estimale of the capilal
cost seems 1o have boen rigorousty and thoroughly prepared using 8
datshase of cosls and comparison o other UK Light Rall Schemes, and is g
scund basis for the builld-up of capital cost’.
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8 The report does howsver suggest that an additions! contingency should be
applisd. te does not agree with the basis for increasing the contingency
eéemea’z m ’mesa estzmaies %%rst%y, ‘éhe r*z:.sst &:fas«g use&:ﬁ by tie already refiscis

ity for ffecycle

, although Arup may

m’i ;hasfe i}@??’i awara @f the treaimerz’: of thzs fomaiiy, i%"ze ad onal

contingency applied in the report o refledt revenus risk transfer does not

apply because this risk is not being transiered.

7 it is alzo relevant 1o point out that cerdain newspager reporis of g "£280m
funding shortfall’, allegedly arising from the Asup report, reflects the full
ampunt of the add inal contingency which te does not believe is reguired for
the reasons set oul above. The sum quoted of £280m also double~counts
aver £50m of cost sftaching to the seclion of ram route which will be shared
' by i}oﬁh imes 1 arzd 2 Wmﬁ ’{h@a@ facmra are exc w:iet% %hg f, ures ;}rew@usiy

no aéd tz@nai “£2‘?0m smrﬁa P

8 Finally, # is very imporiant 1o recall that the final capital costs will be
determined only after 8 competitive market tender. In the event thal bids wers
unacceptably large compared o the current estimales, there 18 no
cmmm im&nt by ihﬂ Couﬁm or the Soe’{tash ﬁxe ut;ve io g::romeﬁ wsﬁs the
%mdmg, a8 has b&en 8 grcb&am cm mher gzu&iz{: gsm;eais suah as the Hmymad
building,

Rizk of over-estimation of fram farebox revenye

4 We agres with Arup's view thal this ares has been a major problem on other
UK tram schemes. There is inharent unceriainty in forscasting up 1o 30 yesrs
ahead on any project, but tie has done a number of things 1o mitigate thuse
risks. tis has sngaged modelling and ranspordt demend experts fo develop the
demand models. The model used by tie's advisors has been confirmed by
Arup as sound . The modsl used has evolvad over a long period of time, with
constant validation and refreshment of the information database.

146 Accordingly, sithough some source information was established some time
ag0, the level of updsting mesns this is regarded 28 up fo date and fully fit for
purposs. The process of rafreshing the data will continug 23 the business
case s developed. fie has alse sought 1o lsam from the sstimation ssrors
ancounterad in other schemes and avoid g repedition.

11 The raistively high demand anyd growih rates demonstrated by the Edinburgh

moded relates io 3 number of faclors, including the relatively high public
trapsport usage glrsady demonstrated in the Edinburgh ares, the expetlad
growth in the palronage 1o majos locations on Line 2 such as the airpod,
i%vai ’aan% of ’Scaﬁaad sita, E’d‘ﬁbwgh Pafi»; ar;z:i‘ {in éai‘*m iss i;'ma 1ithe

dm«’e g;}ment 5&'9«5 in Bmtian{j
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12 We also agres fully with the imporiance which the report altaches to bus
service integration, without which thers is 3 considerable risk to the fram
revenues g has besn demonsirated in other UK schemes. For this reason,
tie has developed an innovative strugture fo bring togsther the transport
operators gnd 1o sesk 3 comprehensive approach to integration, for the
This work is gt an early sisge bul is one of the oritical workstreams over the
momths and vears ahsad

Risk of a funding shortfall

13 The PFC sels out the avenues being followsd by fie and the Councli o
suppon the funding of ths prgiect His not possible o guanitly most of thess
at this early slags in a definilive way bul the opporiunities include ¢

Proparty Development : Council Owned land deveiopment, Developer
Contributions, Specific Largs Scale Development and small scale (ram stop
and interchangs) development

Commercial Income © Advertising and other additional ravenues from the tram
businsss.

14 More delaiis are provided in the FFC and guandifivation will be established in
mid-2005 when an Outline Busingss Case will be submitted in suppurt of the
fram procurement process.

Risk that PFl may be too prudently assessed

15 e corsiers s approach on the modeliing of the PH and Hybiid o be
appropriate ot this point in the project. | should be siressed thal sl this slage,
tie has not carrled out a Vslue for Money Assessmernt of the altermalive
funding optiona. This would mvolve a number of adjustments to the models o
reflect the rigk premium and sk transfer costs and this will be addressed as
pant of the Qutline Business Casa,

Conclusions

18 tie has noled the positive comments made in the Arups report about the
rabusiness of the Preliminary Financial Case and has taken carefud note of
the specific areas of coneern highlighted. There is no complacency on lig's
part about the key areas ~ tie recognises fully the need o ensura that the
capital costs are munitared and pressnted faltly as the more delsiled design
stages of the pryjact devednp. in financial torms, the risk of capital cost
overtun is mitigated by the fact that no commitment will be made o
construchion untid robust contractual arrangsments are in place and the
affordability of the projact is agresd. The specific points an ravenus
forecasting have boen addressed in this report and work will continue on
refining thess forecasis, in pardicular b develop the bensficial sffsct of bus
and fram service infegration.
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DETAILED RESPONSE

k| The Tollowing arsas are addressed in the order presented in the Arups Repornt
for sase of cross-referspoe

Patronage and Revenue Model Development
Dverview of Passenger and Revenue Forecasts
Economic evaluation

Sensifivity testing

Operating and capital costs

Financial modelling and funding mechanisms
Risk analysis

$ & B g oS BB

2 Patronags and Revenue Model Devslopment

« The model is highly complex but has been redfreshed regulardy with the
latest and best available data and has been regularly validated by
independent consulianis to confirm robusiness

3 The Cily of Edinhurgh Land Use Transport interaction Model (LUT]H was
developed using procedures thal conform o current best practics and
conforms to guidance set out in the Highway Agengy’ s Design Manus! kor
Roads and Bridges (DMRB),

4 The hisrarchival modal consists of 3 components: & land use model {DELTAY

3 traffic restraint analysis model (TRAMY; and » dedsiled assignment , madel
{DAM). Each model consists of 2 number of sub-modsls which wers
cajibrated and validated prior o the entire mods! being serially validated.

5 The initial madeld devsiopment was based on the validaled and calibrated
2001 Central Scotland Transport Mode! 3 {current version is CETM3A which
has been regularly updated and audited by consullants, on behall of the
Scottish Executive. The CSTM mode! was originally developed on the basis
of an extensive dalasel thal included data thal was Up 1015 years old.
Howsver, the model has subsequently besn rebased and revalidated using
more recent data on a number of accasions, leading to improved levels of
detall, disaggregation and geographical area.

8 The functionality of the LUT! mode! is significantly grester than that of the
CSTM model in order to forecast factors Influencing mode cholee and trip
 making within Edinburgh. The model is highly segmented to snable the
detziled simulation of ahaages in fravel demand in rosponss 1o nebvork and
service changes, changes in the price and supply of car parking, congestion
- charging ete.

7 The LUTI{TRAM and DELTA) model was calibrated and validated o 2001 by
MV A and David Simmonds Cansullancy. i was based on new sunvey dala
{raffic, public fransport and household) as well as the most up-toedate
information availabie sisewhers, including Scotlish Housshold survey data
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base, traffic and public transport survey data, inner and outer cordon and
screentine crossing dals, gl The 2001 census was not used as the
information was oot avaiable at the time of the development of the model. AL
the strategic level, the model forecasts have been conirolied by economic
faciors, car ownership and planning dals (all within the DELTA model). The
forscasts wers audited in 2002 by independent consultants against the
Highways Agency national databases and forecasts (such as NTEM and
TEMPRO) and the model! desmed satlistactory.

8 A more recent review of the model undariaken by Professor Roger Vickerman
in 2003 concluded that the model development had followed current practise
and may provided slightly conservative forecasts in some areas.

Fon]

Local planning dats bassd on approved Local Structurs Plans have also been
taken into account within the LUT! model. The location of the development
within designated areas is controlied by changes within the model forecasts.
For Ling & major mixed use developments and infrastruciurs improvements
are planned, amongst other areas, ot Edinburgh Airport and RBaS. The
miode! adjusts the forecast level of development take-up until the forecast
changes in accessibility have been oplimisad ageinst compating levels of
development

10 MNodel nolse is gssociated with variations within the Heralive modsld
assignment routine, iwenasting small changss that are unlikely o sust in
reslity. In some cases these variations can be greater than the varations
arising dus o the impact of the scheme. Modeal noise can relate 1o spedcific
incations or general instability within the modsel. A number of modsiling
techrigues exdst for minimiging the residual model noise o enable vaniations
in the model assignments o be atinbuted o the scheme inferventions:

¢ liis important that the overall level of the model convergence s goud
and that the level of bmrzg@ in the assignment of tips betwesn
iterations i low. This minimisss the tendency for routeing iIn the model
o pacilate betwean model Herations due o mperceptible changss in
cost.

=  Sensitivity tests can be used to ensure that the model responds in g
realistic manner 16 changes within the network,

2 The ares of the nebwirk simulated within the model should be
minimised, so that # covers only the area likely to be affected by the
impacts of the scheme, plus sufficient buller srea for trips 1o assign
through the network realistically and respond to changes i ravel
conditiong,

11 it should be noled that the sffects of tram are sometimas broader than might
initiaily be expecied This is because the LUTI model includes land use
change sliscls, so allows for relocation of residents and employment from
arsas not served by rarn. Thess in furn have secondary impacis on logsl
traffic lsvels and congastion. Filtering cut all but changss close fo the ram
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line was considersd, but this was feit to ignors legitimate impacts away from
the main corridor. Therefore, changes on trips wholly sxtermal to Edinburgh
and Newbridge were excluded, but otherwise the overall impact on the oity
was snc&udad in th@ asses, m@n‘f it ; msa ’ﬁ*sat ’m@ fﬁr@ﬁasi for some

accurai& &%*zarz athers Bui the r:weraii asws&mem r;af wcenomaé benefits,
acoidents, and environmantal impacts have besn collated from the overall
model. 8o any noise will be insignificant in relation o the overall fotals.

12 The LUT! model is based on the Central Scolland Transpori Model (OBTM)
that was deveiwed and audited by consultants on behalf of the Scottish
Executive in 2001, The LUTI model development repont that describes the full
davelopment of the moded including the modsl! calibration and valkdstion dals
is available for reference.

13 The second fier within the City of Edinburgh hisvarchical modsiling suile, the
Detailed Assignment Modsals (DAM) for the highway and public fransport
networks, were also based on the CSTM model. The wide area CSTM DAM
models wers resiricled {0 the ares of study and immesdiate surrounding area,
encompassing Edinburgh, Fife and Lothian. The model wes based on 1887
calibration and validation that was updated 1o 2001, In 2003 the local ares
mods] was re-validatad siong the tramiine corridor on the basis of a series of
fraffic surveys, This indicated that the model was under forecasting cbserved
flows by 10% and the model forecasts wers adjusied accordingly,

14 Overview of Passenger and Revenue for Forecasts

o Growih in fram patronage is driven by 3 model in which the
assumptions have been scrutinised in detall

o The gverall shape of the proisciions is consistent with known or
reasonably prediciable economic faciors

o 1is recognises onlical importance of revenue forecasiing and continues
i devote considerable effort toward assessing the projections

o Bus and tram service integration is recognised as oritical and this wil
be a main workstream as the business cass is further developed

o The forecast demand for Ling 2 in redation lo Airport, Ingliston Park &

 Ride and Royal Bank of Scotland is robust

< impact of Edinburgh Airport Rail Link (EARL) has been axamined and

- understood. Assuming s premium fare regime s adopted for EARL, the
impact on Line 2 would not be particulady dramatic given the quality of
the fram offer and iis different roule and siop configuration.

15 The growth in patronags using Line 2 from the airport was identified within the
Arup report as appearing low when comparsd with the airport growth factons.
The growth in paltonage 8 mainly relatad fo the type of development within
‘each of tha locations discussed below,
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18

Alrport

Batween 2011 and 2028, the LUTVDAM model is pradicting 27%
growih in trips to and from the sirpord, but ondy 8% growth in public
fransport. This compares with a 20% growth i lotal trips across the
moded, ang only 5% growih in public transport tips, The relatively low
growih in Public Transport {PT) trips will be driven by increasing car
ownershin,

Much of the foracast airport growth is due to expansion of the sirpott io
serve Sootland &8 2 whole, leading Io 2 substantial proportion of the
growih in trips ooourring from areas external io Edinburgh and not
sarved by leam. This is particulardy redevant o the impact of the alrport
rail link project,

Royal Bank of Scotfland (REBo8) Growth

This i3 8 maior development on the West side of the Clty which could
generate up 1o 80,000 ram bips annually dependent upon the Green
Travel Plan. The model assumes a prudent estimate of this demand,

Edinburgh Park ,

There has been significant growth in emplovment in Edinburgh Pak in
recent vears and thore will be significant growih io 2011, The model s
showing 48% growth belween 2011 and 2028 b annual boardings and
alightings st the three bam stops in the vicinity of Edinburgh Park,
namsaly. The Gyle, Edinburgh Park and Edinburgh Park Stalion,

The proposed heavy rall link to Edinburgh Alrport s being developed. This
would provide dirsct inks from the Airport 1o 3 range of destinglions on the
Gcollish raibway network. Line 2 Is primatily designed 1o caler for trips in the
West Edinburgh corridor, including park and ride trips from tha West, whils
EARL has a regional and nations! role. They would be largsly complementary,
with Line 2 providing 2 feederdistributor service to haavy ol siations at
Havmarket, Edinburgh Park and the airpon as well as catering for other
corridor irps.

Both EARL and tram would provide iinks 1o Havmarket and Waverley and
some EARL services would also stop at Edinburgh Park.  There would
therefors be some overlap in the markel for the two services. EARL will have
3 journey time advantage to key locations in the City Centre and thus relative
fares will be a key factor i choice between the two servines.

EARL’s pricing stralegy has nud yet been decided, bul the fare may be set at 2
premium o refiect the faster juimey ime that wauld be offered. For the
purpese of sensithvily testing two fare regimes have been modedied,
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18 The first assumes that EARL charges the same fare as bus and tram, Le.
£2.50 for trips fo the city. This is still a premium fare compared fo standard
rall and bus fares. The sscond scengrio assumes a premium fare of £7 50

20 inthe bass fare scenario, Lings 2 revanues are reduned by 24% in 2011 with
that reduction falling 1o 14% in 2026, In the premium fars scenarnio, Line 2
ravenues are reduced by 9% in 2011 with that reduction falling 1o 3% in 2028

21 Work remains to be done on the EARL schems 1o assoss the capacity of the
rall ssrvices o aocommuodate these new frips, whal premium fare is required
and how much revenue conltibution is required in the economic svaluation.
However, this assessment suggests that even with o modest premium fare,
the remaining tram palronage would generate sufficient revenue 1o cover the
aperaling costs.

22 Addition of Ling 1 or deferral of the Newbridge spur would improve the
‘sconomic and financial case. Other sensitivity tests examining the impact of
siternative service levels and faras parity with buses have demonstrated that
the economic case is robust, :

23 This assessment excludes the potential for transfers between Line 2 and
EARL atthe airport. This would improve accessibility between the regional
and national rail network and the job opportunities along the Line 2 corridor.

24 Eveninthe svent of both EARL and congestion charging, an EARL fars
regime can be envisaged where Ling 2 remains a viable and an atiractive
addition io the Oity's public fransport system. '

44  The Generalad Trips guoled o Arup is an estimate of what proportion of
tram Uips are trips that would not be made by PT or car in the non-liam
scenario. The mods! pradicts the patlems of raved that would ssist with the
fram and in 2 Do Minimum scenario without # As the model predicls &
complex seres of impacts resulling from langd use changes, resident
migration, inp rate changes, redistribution of irips and car/PT mode gplit, itis
only possibie to provide an sstimale of the transfer from car and bug. The
mwodel s forecasting gensrated trips for bus, heavy rall and car, a5 wall as
fram.

26 The LUTI model predicts a more comprahensive sst of travel changss than is
usually the case. Where only change of mode is modelled an extarnal
estimate of generated fips needs to be made. The 15% figure guoted by Amp
i% 3 common, delibsralely conservative, rile of thumbs However larger
changes have been observed in a number of gther transport projecis.

27 His relevant to note that the proportion of generated trips is higher in 2028
than 2011, This is what would be expected as longer lerm impacts on land
use and rip patterns fake effect
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The main impact of the introduction of ram In 2011 8 o fake & pro;:aoriim ;;,'
axisting car gnd public ranspont trips. Hence the joss of bus irips In 2011,
the iollowing model years, improved PT accessibility leads to economic
generative effects in the land use part of the LUTI model which generatas
gdditional trips, not &l of which are in the ram coridar. in the peaks, fram
has & mejor advanisye over bus speeds, bulless so inthe off peak. The
resull is that bus losss tips o fram in tha peaks, but is a net gainer in the off
paak. Note thet some of the trips generated in the ram scengrio will uge a
combined tram and bus journey. Bus and tram do not always act in
sompetition.

3
Lo

28  Ths lsvel of demand reflscts the naturs of the development and demand
along the ram line coridor. The Alrpodt and Inglision Park & Ride are two
significant irip generators, it should be noted that these generators are each

sarvad by only one stop, while Bdinburgh Pak demang is split between 3
sinps {The Gyle, Edinburgh Park and Edi inburgh Park siation). Howsver, we

- accept that the estimates of demand from Edinburgh Park may be
consarvative.

30 The Arups Beport raised concems about the forecast paltems of lvadings and
these are now addressed below:

. Donpermn about level of Park and Ride usage.
None of the well-ostablished UK light rall systems have a major park
and ride sits serving the major access o g oity from the motorway
network. The nearest equivalents are Nollingham, which has as*ziu
recently openad, and the Eocles Line Uf Manchaster Matrolink, which
is slow compared fo the competing motorway/dusl carriageway link o
the city centre. i is thovefore not surprising that Tram Ling 2 altracis g
high proportion of usage from ingliston PAR.

it should be noted that car trips from all the other principal population
cenires in Scolland to Edinburgh would pass close 1o the sile.

Tram usage from ingliston Park & Ride is constrained by the 1000
space capacity of the site, and unconstiained demand for parking
spaces is predicied o exceed these lavels. if this proves to be the case
in practics, thers are opporiunities 1o increase the number of spacss on
the sile,

i1, Definition of M8 External” Zone and potential overestimate of
Usage

The zone refarred 1o as ME BExternal West of Whithur represents gl
highway tips on the ME where i enlsrs the modeilsd arsa. The
houndary of the model af this point 18 In near Whithum. Most of these
inips will ullimaisly be 1o or from Glesgow conurbalion.
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While i has been noled thal the muodel may have gver sstimaled P&R
trips via the airport, it wes 3is0 poinied oul that any spare parking
capacity currently used by this estimate would bacome fres for park
and ride trips from other locations,

iti. Possible Competition from other P and R Sites

The only park and rids sites assumed on the A8 corridor is at Ingliston,
which is consistent with the City's plans.

Cither park and ride sifes are included in tha modsd and the fvecasts
take avcount of their impact on the bam scheme.

31 The Arup report s&uqht clarification on the application of 8 crowding function.
Such a function is usad in LUT to limit over-crowding on bus, rail and tram
and therefore the PT and highway demand malrices teke acoount of
crowding. The detaiied PT sssignment mode! does not use a crowding
function. Thersfore the influence of crowding on the PT sub-mode split is not
modelied. How the bus, train and fram operators will respond fo crowding is
open {0 guestion. More freqwxnt gervices of, in the £ase of 18l more
cardages would not only mest this damand bul also improve the servics
provided. However, the opersiors will off-sat the advaniages of a betier
service and increased demand against the cost of operating maore vehides. In
the case of bus, more bus vehicles may increase congestion.

3¢ A neutral position was taken in the modelling, neithey penalising the
attractiveness of travel due {o crowding nor inoreasing atfractiveness of travel
due to more frequent services.

33 There are 3 reasons why the average fare on ram Line 2 is higher than on
othey systems in the UK

1. Firstly, the gverage trip length on Edinburgh Tram Line 2 is
relatively long and this leads to relatively high fares because
these are related to trip distance. i is interesting o nots that the
average fare per kKilornelre on exisling systems ranges from
Sp/kilomedre fo 24p/kilomelre. The fare visld Jor Tram Ling 2
would be 15p/kilometre.

2. Becondly, i is proposed o chargs 3 premium BBre for most tips,
setf at 33% above the squivalent bus faras. This reflects the
Nigher guality offered by the ram

3. Thirdly, an sdditions! premium would be charged for trips o and
from the alrport. The fars for sirport trips has besn set at £2 50,
This is the same fare as charged on the existing, wellused,
Adrink bus service. The success of Allink shows that alrport
Lsers are prepared W pay fares al this levsd,
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34 Economic Evaluation

s The gconornic evalugtion for Line 2 is sound, and the impact of EARL
raduces byl does not negals the economic or financisl case.

o Thers is room for optimising the frams per hour 10 improve the base
Case,

35 Asymmelic public fransport benelils are forscast for some movements and
these ars driven by highway speads which govern bus speeds. There are
some significant directionsl changes In spesds and junction delays within the
modsd that give rise 1o asymmetrical bensfits betwesn seclors. Thess can
have much larger impact on busses than highway, becauss the bus routes are
consirained o follpw their routes regardless of lncalisad delays.

36  The highway benedits oy secior 10 are grealest in the non-paak direction,
This is because thers gre some congestion problems near the centre of the
cily in the peak direction which counteract the overall benefils of fram. The
AM neak benefits are roughly balanced by the lranspose of the P peak
benelils.

The main asymmelry is in the off peak. The largest imbalance in off peak
{rips to and fom seclor 10 is in the movenend betwsen Sector 18 and Seclor
1. There are more highway lrips and greater congastion, se that there gre
dishenefils and the dishenelils are asymmstric. Thers sre limited routes
hetween these sectors and s ot of irips sre funnelled through Haymarket
The changs in delays &l the unctions in his araa are ol symmetrical,

L
G

38 Asymelry tends to ocour at funclions or a corridor of junclions, where capacity
is restricted on 8 particular arm due 1o space resiraints. Asymmsdry aiso
ocours where there are significant uming movement. in one diraction this will
be a right lwrn, generally acress opposing traffic while in the other direction i
will be an unopposed left lurn.  Therefore were thera is significant differences
in delays or available spare capacity by direction. A undform change in
demand in the two dirsctions will oflen isad 1o g very different result in lerms
of change in junction delays.

38 While the effect is mosl pronounced &l junclions, there are also Himils on link
capanity, With some roads having two lanes in one direstion and a single
lane in the other, these aiso can have agymmelry in terms of spare capacity
and in the size of Impact of 2 change i raflic flows.

40  The benefils from ssclor § and 10 are very similar in the AM peak. The
bensiits from seclor 10 are much higher than from secior 8, in the PM peak as
might be expecied. However, in the off peak, thers are posilive benafits from
sector @ This is largely due to fewer highway frips a3 tipg have redistributsd
o the Ling 2 comidor. As noted sbove, there are negative benefils from
suctor 10, due in pard 1o this redistnibution.
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41

42

43

44

The Arup repott mentions that there a polentially more atlractive ram
frequenny than the base case of 8, ideally, the best possible case would have
heen presenied for Line 2 In STAG. However, time constraints dictated that
fhe scheme d‘migﬁ was fmmn S0 ’é‘hai cﬁns;isfam assumpi%ms cauid %’:se used

assassment

When the design reeze was imposed, it was not clear that the cost of more
frequent trams, in tarms of capital costs and operating costs would be fully off
set by increased revenue, i only became apparent in more deisl sensithvity
tests that this improvement would pay for itseif. Al this point, it was oo late to
redefing me base case and the tram frequency was 8 rather than 8,

in ;zram o the benadits of greater frez::guﬁmy are pusitive and lead o) more
alfractive iram seanvi ce. mors raen pagsenogs i increased fram Tevanue; and
more diversion from car. The key downsids is higher costs, but these are
mora than off sat by higher revenue. Therefore, we belisve the cass put for
fram is a conservalive one and that a more positive case could be put. Todo
this would require revisiting ths costs, the environmenial assessment and the
SCONOMIC assessment.

Operaling and Capital Costs

o There are geod justifications for the inclusion or exciusion of cerlain
costs in the capilal cost base questioned by Arups and tie believes s
approach is justified.

Tie does not agres that additional contingeney - both radaled o the HM
Tressury Oplimism Bias congept and to mors general fachors -
justified over and above the contingancies already refleciad

i)

Arups suggest that addiional sums should be ;miuder:ﬁ in capital cosls o
cover Renewsals and Fevenue Risk Premium. For the reasons set out below,
tie belloves fis costs are already fairly sigled ;

i} Renewals - this cost is fully prowided for in the modelling based
on the assessment of the fechnical advisors,

i Revenue Risk Premium - the revenus forscasis have besn
r@gmmucxiy asc:essed and henchmarkgd m pm»f ﬁe mm‘* z:iersce

Tramdw wsii further mpmm the accurecy aff ihese estsma’zes

The independent satting of revenue targats and the joint delivery

of the target revenue and gain/pain share should ensure that
i?zem are ;33‘(3;3@3" ?i“i(:@f‘im?e& to TN mm rverus m éh& coz’ztaxz
'%fansfer Mam imdamema%iyy thg rgvenua f‘::«%( is n»at bg ﬂg
passed o the privals secior construgtion consodum under the
contract structure being planned by fie. Accoedingly, the revenus
risk iz unlikely to sffect capital cost .
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48 i was also highlightad that no specific mention was mads of enhanced paving
costs. tie can confinm that the cost of complving with the Council's assthatic
requirements as detaled In the design manual has been aliowed for within the
fram costing's for the track and relaled infrastruciure indluding stops.

47  Arup reguestad information as fo why an sdditiona! E400k was inclidsd in the
PFI and Bybrid modelling, Ths sum was included based on an estimated
overhead cost assoziated with the special purpose company that would be zat
up o oversee the addiional processing, reporting and administration activities
that ars likely {0 be required 1o overses the PR and Hylbld approaches,

48  The inclusion of zuch a cost reflects best practics, but the figurs of E400K is
by necessity an sstimale at this stage.

43  Financial Modelling and Funding Mechanisms

-,

> There is svidence that additionsl funding sources needed ars
deliverable.

The approach o fingncial modalling of PFI and Hybrid is conservative,
HM Treasury Guidance applind consistantly,

QG

50  The PFC sels out the avenuss being foflowed by tie and the Coungli 1o
support the funding of the prolech. it is not possible to guantify most of thase
at this sady slags in a definilive way bud the opportunities include |
Property Development . Councll Owned land development, Devaloper

| Corndributions, Specilic Largs Scale Devalopment

and amall scale (ram stop and inlsrchanye)

development.

Cormmercial Income ¢ Advertising and other additional revenues from the
iram business,

51 More delgils are provided in the PFC and guaniification will be sstablished in

mig-2005 whan an Culline Business Case will be submitled In support of the
tram procurement process.

52  The work carried oyt fo date highlights that thers iz good svidencs that such
suimss are realistically deliverable based on the advice of relevant professionsl
advisors and the experience of Transdey. As the project progresses tie will
continue 1o address new ppporunities as they arise.

53  tfle considers s approach on the modseilling of the PRI and Hybrid 1o be
appropriste at this point in the projest, as highlighled in the Arup report it
should be stressed that gl this siage, tie has not carred oul 8 Valus for
Money Assessment of the sllemative funding oplions. This would involve 8
rumber of adjustments {o the models o reflact the risk premium and nsk
transfer cosis and this will be fully addressed as pad of the Outline Business
Case.
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56

Az part of the report Arup has re-run the cost est mmea through an siternative
model and arrived at g different answer, it is difficull to assess the sllemative
approach without subst further discussions with Oparis. The PF
approach that He used PEC is 3 simple affordability and shadow bid
model (Which has been tested against a more delailed modell. The tie modgd
does reflert current markel assumplions with » degrse of “'i}uffef” o aliow for
fluctustions in rales. A more complex shadow bid model will be devalopad as
part of the Oulline Business Case should PRioraH f?ﬁ}ﬂé vaa’zmue i be an
option. This decision will be bassd on a full Value for Money assessment, i
he carried out in confunclion with the Scollish Exscutive

The indexstion approach used by Opsens, full indexation, is a perfecily vialis
option and should have the effect qazages‘a&é Howaver tie has aptez:f for g
more conservative assumplon of 1% ot this slage as s more likely 1o arrve
at o larger fixed slement with a smaller indsxation given the nature of the
scheme and past funder saues. The scenario modelied raflects o market
position which would be sustaingble and deliverabla.

The Minister slaled when atmouncing the grant sweard in March 2003 thet the
awsard was intended o secure ot laast the Ling 1 route, dependent upon a
robust fingl business cass being prepared. A decision on the commitment of
funding will not be made untll mid 2008, bassd on the present programms, by
which time the affordability of a network comprising Lines 1 and 2 will have
besen thoroughly assesssd. tie would anticipaie that Minislers will ke into
account all aspects of the proposed network in assessing the basis for
financial commitmant.

The report appeared o use he aperating costs o Lins ¢ from the STAG, He
can contirm that the operating cost that are detgiled in the PFO are correct
and are contraciually agresd as parl of the recent DPOFA

As part of the work 1o dals the assessment of Ling 2 has recognised that
hera ars addibons sensiivities hal we have lested wensurs that therm 5 &
viabie oplion in ‘Bes! case and W{}rst case’ scenanios. Clearly the financis!
parformance in these scenarios will be different but in both they are
susizinabis.

Finally Dperis raised a minor igsue on the 30 vear poind and the reduction of
the rales from 3.5% 1o 3%, The guidance was, 38 pointed out by Arup,
somawhat of 8 moving feast through the modelling process, however the
Treasury guidance was spplied in our visw comectly, The step down to 3%
happens at the start of the 21Y year of pperation, this has been appiied from
e start of the concession period.
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80 Risk Analysis

o HM Treasury Guidance has been corrsctly applied as appropriste in
the estimation of Optimism Bigs within the economic analysis as
requiited by the Bootlish Executive.

o The current scope of the risk malnix is robust and has the potential o
sxpand o cover addiions! gress,

o The fie spproach fo risk managemsent is approprials,

o He's approach o risk prioritisation is effective.

g1 in several areas tie's tregtment of Gplimism Bias was discussed, He can
condiem thal they are fully awars of the recent report "Procsedures for Dealing
with Oplimism Bigs in Transport Planning”, published in July 2004, reporting
un studies by Bent Flyvbisrg in association with COW!L un behal of the
Department for Transport,

52  tie and their advisor's resommend caution in adopting higher OUplimism Bias
vaiues {3s potentially inferred by the Arup sludy) a3s a malier of course and
have considsred Optimism Bigs in agsociation with the base cosis.

82  tle have dispussed the approach io estimation of Optimism Bias, including the
recent Bard Flyvbierg repord, with the Scotlish Executive and confirmed that
Hi Treasury guidances I8 I be applied.

64 The calculgtion of Optimizm Bigs is & necessary udgement based on an
assessment of a number of a range of faclors. On a large suale conmplex
infrastructure project i has 10 be recognised that there are major risks
associalad with capilal cost eslimalss. Hie continue 1o follow best practice in
assassing and maniaring gl risks.

85  tie agres with Arup s sugestion thatl the risk register could be furthsy
‘disaguregsted and polentislly axtended to inciude wider funding and
interface mansgement risks, e anticipated underaking these fudher
devslopment during the nexd stages of project evadution and recognise that
there will be a need for ongoing maintenance of the risk register. in
development of Hie's procurament stratagy, risk has heen a primary
consideration including fie's and other abllities o manage interface sk

&g tie have and will continue 1o examine gmerging risks through the
infrastructurs procursment strategy in devsiopment for those fisks retained,
shared or ransierred 1o the private sector. This will includs review of the mle
of the Syslem integrator
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857 tie continue to develop the pverall funding case for the schems and will

examine thase issuss as part or the developing Cutline Business Case for the
scheme,

&8 in addition fo emerging issues, tie and their advisors have accounted for
lessans learnt and reported within the National Audit Offics (NAD) report
“Improving public ransport in England through lighi rail’, published in
Aprit 2004, The Council and He's comments on this report can be found on
the Parliamentary Bill websie as follows-

hitpyfsavw seotlish pardiament uldbusiness/ feommnitisesitram-hvoe-
33 Wuommafzts‘mm

59 tie has reviewed the Aw:m Scolland (A3 report “Management of the
Holyrood building project” published in June 2004, This report h@hizgmfed &
nurmber of chservations, features and lessons that are approprate o all major
rapital schemes, in ils key findings. He has summsrised the report
observations and recommended lessons for fie and sppanded H o this
responss.

70 tie consider that appropriate scruliny has been and will be given to the areas
' sufgggesied' by .&mp cﬁug"ag the ang&%ng deveﬁapmgnt cf fh‘e ss‘heme %n;m‘%s m

will i:nia exierzded and fzsrthéz" dmaggragva’wé as ?urihez' devaii : mwr;i mkes
place. in the meantime, tie is continuing to develop the funding case for the
schems.

1 tie's advisors have developed robust cost estimates that account for the risks
associated with Infetface issues perlaining 1o the scheme,

72 The Arup report sought more detall as to why tie had not performed a
Quantitative Risk Assessment Some risk managemsant plans focus on
qualitative analysis, some on quanititative snalysis, and some use both, We
argue for both, with use varving st different siages in the project lifecycla.
What is important ke present purposes is that an effective approach ig
adopted to ensure that ‘entifving and structuring process is adopted through
quaiiiza’éiva technigues. tie's current motive is 1o ensure kKey corporate learming
is achieved. # is planned that this is supplemsnted 2t laler slagss with 8 more
guantitative choosing and evalualing' process at the nexd stage of the project
development in consideration with procurement issues regarding risk

allocation.

73  ftie recognise thatl & Monte Cadlo simulation can be ong of & number of uselul
techniques fo support the nisk management process and for combining
probabilty distributions where 8 guaniitative risk analysis is required.

74 Whilst pnmanly used in investigating the sensitivity of sk modals there ware
a numbsar of factors that Ye and their advisors have considered in not
undertaking this type of assessment, as follows,
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» Not a mandatory part of STAG analysis and therefore not required as
an output at this stags;

« Nesuds rasolulion of detailed design issues (o ensure acoursie inpud
datal v allow 3 delailed considerstion of disaggregsted capital cost
contingsncias;

« As oullined sbove, tig's strategy is to use this fachnique in the scheme
development in conjunclion with svolving scheme Oulling Business
2836 10 aasist financial modelling {being bulll into the financisl and
technical advisor remuts for the nexd wave of implementation
procurgmentsy; _

s Rizk of incorrsctly detracting from Optimism Bias estimate # the source
data is insufficiently developed dus I early stage of scheme
development and incorrect assumptions;

= Banchmarking of costs has supnored overall robustness of apgroach;
andg :

= Technigus is polentisly sublect to sampling error {particularly with
redatively small data sels) that i reduced can bias resulls (dus to
insuficient design devsdopment).

75 Althe early phases of the project tie developed processes and struclures to
conirn the identified issuss. e caplured this thinking within a Risk
Management Policy and Risk Management Plan for the scheme. Dur Plan
wentifisd our prime ohisctives in risk managementd, as follows,

» Al identified risks mitigated o e 'medium significancs or less;

« Al identifiad risks passed o the begt parlies capatia of managing the
risk;

« A culture of nisk awareness {notf risk averse) and managsment B creslad;

» Schemas are delivered within budgst and on ime;

« Bchemes provide a fully unctioning operational servine: and

s Schemes are suppurted by gl key stakehoiders,

78 Assisted sbove, we clearly set 3 tolerance’ lovel for risks that impact the
nroiects in terms of their significance. This tolerance level esiabiishes g
oundary for those risks that are scceptable and unaccepiabis o He (risks
above this tolerance are shown RED). tie's approach sifectively sliows tie to
orinritise mitigations over three grades, in sccordance with indusiry best
practice. in addition, # is noted hat surmmarised graphically to five grades of
severity (very low 1o very high) as definad on the risk register.

~af
-~z

Hip prioritise responss plans fo deniifind risks acoording 1o risk severity (Iaking
into account effects and sscondary fssues) in accordance with industry best
practice. i is recognised that lurther refinement o adopt & five-colour syslem
as proposed by Arup may be of some assistance. Qur risk categorisation
altows further priontisation in a number of ways indluding degree of iikelihond
and scope, timing and severity of impact fo the scheme,

7% e and their advisors regularly update and amend priorities of risks taking info
account progress in slakeholder management. The oulcomes of this process
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are reﬁected o ffzfzz:mih y r;sic mgart 10 tze Et:aafd w msum if@y risic:s are

78 Hie accept Arup's ssertion that there could be benefits in further
dzsaggrega‘;im of risks to allow a more refined prioritisation of individual
, olders. in the course, of further davelopment of the scheme and risk
i’&(} ister He propose o further di isaguregals risk agsociated with siaxeholders.

&0 it is noted that the risk register does not repesent the full edent of
stakeholder managemsnt underway or planned. tie recognise that the
perception of and predisposition to risk variss between each stakshoider. A
asystem I8 In place b moansge stekeholdsr relationships which has the
following oblectives

Pramote understanding of the Tram Propossis,
Counter misinformation;

Maximise support for the Tram;

Minimise the amount of opposition/obiections:
KMnimise potential risks; and

Promote proactive and interactive flow of informationy

e T

81 Al stakeholders who have objected to the Bills have the right o be freated
squally and consislently. In recognition of this, & system has been eslablished
for goveming negotistions with obiectors which snsures fair rsatment

82 Az z gensral principls, fie is concendrating first on parlies who have aclually
fodgad an objection 1o the Bl However, thers are sxceptions 1o this which
are reviewed on a case by case basis. He and thelr advisors consider that
their response planning for staksholders is appropriatsly tadored and
understond.

83 in the report Arwip discuss the impact of procuremsnt risk and how this
impacts on the capital cost, tie and their advisors have identified a total of 10
procurement related risks that could lead to 5 capital cost (and 23 risks that
could delay the programme) including the following two specific risks identifisd
iry [Bection 7.18] which could lnad to dispute and claims with consequential
cost and programune impadcts,

Ref, Risk Description

71 DPOFA Procurement dedayed due o consequence of
tarmination , :

115 Force maisurs sverd, as defined in the conbiact

84 i considers that sach of the risks identified could lead fo Oplimism Bias on
the anticipated costs and thal suitable mitigations are required to minimise or
ohyviste the likelihood and impact of all risks occurring. tie's philosophy B o
dentify, analvse and mitigate all risks thet could lead fo a cost or programme
impact (and other impacts as shown! for the following Optimism Bias areas in
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reiation 1o procurement. These risk sreas have aiso bean considered in the
development of tie's emerging procurement strategy.

Complexity of Condract

Late Contractur Involvement Design;
Poor Contraclor Capalslities;
Government Guidalines;

Dispute & Claims Qoourred;
information Management; and
Other Procurement Arsas.

LOE G T T

85 in this senss, e and thelr advisors have adoptad a robust approach and not
constrained thelr analysis of Optimism Bias o g limited number of areas, in
order o delermine a low Optimism Bias estimaie. In addifion, fie have nol
mnoved known risks that are recognised as having a coniribulion o Optimism
Bias {confrary o guidancs thal shows these risks have nol previousiy led to
cost or programme dedgys Ror the sample projacts reviewed ),

88 tip and their advisors therefore do not accept Arup's assertion that the
Optimism Bias uplifts havs been undersstimated. The soundnsss of le's
appreach has been reflected in the ralative higher cost estimates of the
Cdinburgh system compared with other provious and plenned schemes inthe
UK.

87  For all risks tie and their sdvisors guard against drawing urmnetessary and
subiective judgemants and uncertain assumptions {eading io greater risk
axposure) into the provass. This is reinforced in terms of the approach taken
in the determingtion of Oplimism Bias {reasons for which are well
documented) that has established the reasons for not doing a risk-by-risk
bottom up analysis 1o svaluale likely risk impact and also apply o the
evaluation of the miligalion cost.

8%  This approximalsly £8m allowansce is probably best understood in terms of
‘giobal’ viewpoint, as equates 1o an spprodimately 10% ncrease in Project
Dosts and represents 200 io 250 man months of input. To place this
sllowanee into further context, 4 = noted that it would also squate to

approximately hall of the development costs for the schema 1 dale.

89 tie and their advisors consider that the 1% allowance for the cost of mitigation
is pragmatic and reasonable.

80  The Arup review highlighted the possibility of some confusion over the
numbering of risks in different documment versions, by way of explanation tis
have emploved a revision conlidd system during the development of the risk
register for the schems to ansure that an audi el of risks dentlied has been
mainisined. tie have pericdically re-numberad risks in ordey I assist in
sorting and prioritising risks due 1o changss in severily, e ayurse with Arup's
suggestion that the a sequential numbering of nisks {that is maintained for the
duration of the project) would assist in further raceability.
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Appendix A

Lessons from the Management of the Holyrood Bullding Project




Ref,

Audit Scotland Observation

Lesson for tie

i The

complexity  difficullies
encounisred have resullted in
substantial cost and
DIOgramme over-runs,

Wentify areas of polentisl dssign
complexty and ensure  origingl
extimgles are robust snd sdequals
cuntingencies {capilal sxpendilure and
programime; are mads,

Bl

The conslruction management
procuremant  siralegy
primary reasun for problems
enoountered, where

the public sector.

s the

Ensure an appropriale procurement
sirateqy 5 sdopted that transfers and |

| shares the appropriate risks with the |
the | :
majority of risks are relsined by |

private secior

Lol

OTOLESSES have boen

organisations, and

bodies.

groups

The mansgement and control

Ensure oisar roles and responsibilities |

- are defined for gl parlies.
underiaken by a number of
 Ensurs g single poird of control and |
isadership, with sxplict authorly and

responsibiity given 1o the person i
chargs.

 The design lsam included a
partnarship arrangement
between Edinburgh and
Barcelons based architectx.

Ensurs definition of requirements s |

 provided to all advisors and clear rolas |
and  responsibiities are defined for
- zach member of the design team and |
- aspecially
- parinership or Joint Venture basis,

those embarking on|

1 The main cause of 20-month

the project sinos
2000 was  the

delay o

 September

following.

s Production of detailed
design variations; and

« late supply of
mnformation during
consruction process.

- Ensure that detalled design is initistad
2t the ewrliest opporiunily o avoid
- variations.

Ensurae clear lines of communication
are gdopted  with  programme |
ingicating  dales  for  supply  of
nformalion 1o sach parly.

Select 3 procurement stralegy that
aifows the ghility o fransfer 'design
rink’ to infraCo.

Ensure adequate sllowance is given to |
fime spent at the planning stage o
address the foliowing.

e« Uisar delinition
racuiraments
Saquence of construction

» Assessing and  managing
proasct risks

»  Using value management

of Clent's

Ditficulties snwountersd in very

Ensure  comsbuction programme

TR300000053_0021




Audit Scotiand Observation

i Lesson for lie

complex, densely developed
non-standard  buillding against
vary tight deadlines.

,ai'%' ws

‘adequats’ |
areas  of

d ﬂd:
for

’%a'ar y’

mmpex c&nsﬁmctsoa

Ensure  construction work s
underizken in a ‘phassd manner fo |
avold dansity issues coming fo the
fore.

Ensure  agreed poject budget s
astablished and 8 set of key
perinrmance ndicators astatiished 1o )
measure during the life of the project |

in some cases  brads

| contractors were responsible

for design In addiion to ihe
desion team.

Ensure that a tlear ‘single point' of |
focus is kept on design responsibility
through lead designers.

. Both the archilects and soms

trade contraclors  did  not
deliver on time some crilical
elemants of the design work,

Identify the critical slements of the |
design work within a2 delailed design
Drogramms, '

Select a procurement strategy that
sflows the ability to seek Liquidated |
Damagss at key milesiones,

Select designer on zbiltly  and)
resournas fo meet the programms.

Select 3 procurement strstegy that |
aiiuws the ability to transfer 'design |
rigld’ o InfraCo. :

.i Project management required 2

vary demanding tmsiable for
complation and was realistically

: ‘unachisvahls’

Ensure sxpecialions ars mangged for

dalivery of the project.

Ensure  the  development and|
maintenance of the proisot delivery |
DIDGramms, Sesk independent |
sxperience on shiity to deliver the |
schema. :

Ensure that forecast o compiation of |
project is mainisined during design |
and construction phases,

1

Project
have done morg {o address
the ‘rool causes’ of problems.,

management  should

Ensure that the project team |

communicate issuss and problems 1o |

achisving the dsiivery dalss and 8|
‘nardnering relationship s fostersd fo
ensyre rndividuals feel free 10 sxgyess |
reservations.
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Ref,

Audit Scotiand Observation

Loesson for tin

ke

The oonstruction programme
was predicaled and Hawed dus
o the Inllowing.
» inappropriale
assumptions: and
» Linachievable
commitments
desion tearn
contractors

the
ang

by

Examing the basis of all oritical projsat
assumptions that could delay the
scheme.

Select @ progurement strategy that
allows the ability fo lransfer ‘design
risl’ and ‘construction dsk’ to InfraCo.

Ensurs that the prolect team and
infraCo  communicate  issues  and
problems to achieving ths delivery
dates and a ‘partnering’ relationship s
fosiered {0 ensure individuals feel fres
{0 axpress resenvations,

Under the  construction
management confract  the
public secior ulimately boars
the maiprity of ‘constuction
risk’

Select 3 procurement strategy that
optimises the fransfer of ‘construchion

risl to infraCo.

Project management did not

test the designers, construction
manager or  tade  supply
contractors’  commitment  or
ability v resource o mest
revised programmaes,

Devsiop
oonstruction programma.

a reslistic design and

Ensurs thel rescurce svailghility s
testerd for sl paries conbracied
including  sub-consultanis and  sub-

, Sonlraciors.

 Ensure that the commiimaent of parties
15 thars o meet revised programines
{which may include sceelerationy

14

Prolect mansysment  was
unable fo  manags  risks
associated  with  programme
delavs sffectively.

Ensure that all parties contribule 1o 3
consisiant

framework  for sk
management  including  abilily  to |
contribuie to definition of mitigation 1o |

| pyercome programms delays,

The cont of
incregses - after

angoing  design  develnpment
and construction delays.

the  scheme |
2000 {post
significant design freeze) dus fo

Ensurg that delsiied design is inlliated
at the eariest opporunity 1o avold
variations,

Salect 2 procwrement stralegy that
aliows the abilly to transier “design
risk’ and ‘consbiuction risk o Infralo.

16

Cost incresses due lo design

devsiopment related entirely o
the Inflowing.

»  Healising
gdesigry;

the deisd

« Defining the quality of |
ciaar indicators of quality and material |

finigh; and

Ensure that detalled design is intisted |
gt the sardissl oppodundy 1o avoid |
variations. '

Dovelop clear specification |
reguirements for the scheme including |
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Rel.

Audit Scotiand Observation
s Selscting the paletle of

malerials,

Lesson for tis

selection prior to going fo mearket fo |
ninimise  design development eqg. |
through  devslopment  of  Design
Manusl.

Monitor detall design progress.

Select o procurement sirstegy that |
allows the abiity W twansfer ‘design |

| risl and ‘construction risk o infralo.

£440M fo E314m {an inoresse

| of 220%.),

identify areas of poteniial design
complevity and  ensurs  origingl
estimates are robust and adeguate
contingsncies {Capital expendilure and

| programme ) are made.

Construction managemant
involved a significant amourd of
design development fo continus
pver the following stages,
resulling in an incrsase of
£80m o tha scheme.
» Tendsring of contractors
s Appointment of
confracions
+ Commencement
buiding work

of

Ensure that detailad design is initiated

at the sariest ppporunily o aveid
vanatons.

Belect a procurement strategy that
allows the ablily to transfer ‘design
risk’ and ‘construction risk’ to Infrao. |

Design devalopmant caries &
risk of cost increases that
should have adeguste
allowance in the scheme cost
plan.

Ensure that detalled design is iniliated
at the earliest opportunity fo avold
yvarations and meke sdeguale
contingency to account for design
development risk.

Ensure that the Client rstaing|
managerment responsihifity for design |
development approprials to the form of |
contract. ;

Risks assovigied with design
devalopment shoukd be
managed.

Develop 8 govemance model that |
snsures  responsibility for  scheme |
costs and emerging  design
development.

Enzure thal the all parties conlribute to |
a oonsistent framework for  rsk |
management  including  sbiily o
contribute 1o definition of miligation 1o |
avercome desion development cost
impants,

Review the ability {o absorb cost|
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Raf,

Audit Scotland Observation

. Lesson for tie

inoresses or alfemstive solutions fo
. aoonitinudate design devslopment

Dasign development became a |
process for costing approval as
opposad o dalivery within cost

B

 challenged

Ensure thst design development is
throughout and  clear
undersianding of project affordability is
tnderstond.

 Seledd 3 procurement stralegy thst

slows the abily to lransier ‘design
rigk’ and ‘construction risk’ o Infralo.

Uncerdainly  regarding the
scope of work for packagss led
1o the following.

s Difficully to schieve gond | ;
 Ensure clagr scope of works are

{intwrest and  price)

competition {13No, oul!
 Dontracts and dlear value for money |

of $0No. main conlracts
had  thyee or
tenderersy

= Deliver Value for Monsy
{(11No. out of Z0No
main  contracts
unceriain Vi, and

s increased
from
requirements

fawer |

had |

negotiation |
nornad

Maintain morket interest in schome
through promotion of the scheme to |
ensure lenderers infergst i scheme,

defined for sl works  proposed |

tesis  are 1o

clacement.

estehlished  prior

Ensure that negotisiors with suitable |
experience are sngaged. :

| Decisions fo award contracts
- with
uncerizinty due to programme
constraints
following.

a large degres of

resulled in the

»  Weaker negotiating
position for subssquent
claims for exyra tme
redaled costs; and

s Lifle oppottunily 10
aitribute blame dus o
poor performance,

Ensure that decision o award
contracts & taken ifollowing clear
understanding of glaments ramsining
10 be danfied and clear obligations.

Select a procurement stategy that
gilows the abilily 1o Uansfer ‘design
risk’ and ‘construction risk’ to infraCo.

249

Uncompetitive process resulied
in contractors claims o £86m fo
construction cosis dus o the

| following with no improvement

10 the scheme,
«  Prologation
»  Dhisruphon
¢ Limlay

Ensure that the consbruction works ars
fully pre~planned with clear
DIGOIBITITIES, methodologies,
constrainis and dependenciss known
2t the culsel

Establish olear grounds for olaim
through  the Contset with 2
procuremend strategy that gliows the
ability to transfer ‘design risk’ and
construction rsk o iInfraCo.
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Audit Scotland Observation |

Ref.

Define and monitor claims  under |
conlract with approprisle govermnanos |
| requiremenis ' .

S The sams gquality obijeclives
could have besn achisved for

iess cost # the whole design

and construction process had
_been better executad.

procurement  options available and

select the prefarred option on basis of |
gbility to deliver quality, cost and |
. programme obiactives. :

28

Those delivering the project
have had clear quslty and
programme oblectives  but

uncisar cost ohisctives.

Enzurs that all those responsible for
the delivery of the scheme have &
clear understanding with regard to the |
project obisctives of gualily, cost and |
| programime. ' f

27

The Holyrmod project lacked a |
single point of leadership and
control  whers  appropriste
decisions  could be mads

resulting in the following.
« No focus fo decision
making;
Lack of accountability;

» lUnclear sliocation  of

responsibility for tms,
cost and guaity; and
» leadarship and conbrol

was not cleatly |

estahlishead,

Ensure  that  goverance 'm@;ﬁ
empowers single point of isadership |

and support to Project Director,

? The partiss involved did not
agres a cost plan resulting n

costs being ‘indicative’ rather
than ‘reliable’

Ensure that a cost plan is developed
for the schems thal bas sign-off from
all parties and & sound besis for

proceeding between key milesiones.

Ensure monthly updales are prapared
including 3-month forecasts for all |
- advisors, suppliers and contracioes. :

 Proyect manegement did not

use normal’ budgetary controd

procadures,

 Ensurs thel  spproprate  budusisry
. control measurss are in placs. :

3 Projest management did oot
have clear definiion of overall |
budgst or approved cost celling |
st every stage of the projeat
fifecyole resulting in focus on
only given o guality and fime
ohiactives.

Ensure thal a clesr definiion of
anticipated outturn cost s made and |
all parties work lowsard delivering the |
- schems within this celling.

Ensure that the govemnance model
orovides sign-off responsibiiiies for
approved cost celling’ and spproprigle
| change control procedures.
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- Audit Scotland Observation

| Losson for e

 Ensure that measures of guality, cost '

and time are regularly reviewsd during

project lifecycle.

Consider the use of project reviews fo
nrovide assurance that 4 may move io
the ned stags of development

There was a nesd for beler
cost reporling gnd  fnancist
cantol,

Ensure  adequale  resources  and
appropriate Jinancial conlrd systems
ars adopted by all paries,

: The cost raporting and financial

control was ol always
- cormprehensive or sysiematic,

Ensure  regular  ‘comprehensive
reporting of  current  spend and |
forgvasts  are  provided on 3

syslomslic’ basis.

 Risk managament f&r  the
Holyrood project was nol good
- pragtice,

Emsure that dear sk manasgament
procedures are adopted and all parties |
ara engaged in the process. ]

| Ensure that miligation strategies are

developad for each risk.

 Accounting  for  risk

insufficient.

WHs

Ensurs adegusie contingencias gre
made for expecied programmes delays
and cost increases that may influence
the progsct

| Contra ry 10 good praclice, theve |

was no guantified slowance for
the magr rsks facihg the
project,

Ensurs adeguale contingencies sare
made for expected programme delays
gnd cost increases thet may influence

| the proieet, for all ‘'malor risks

Project
ntroduced fsk managemnent
guantify risks and conducted
risk reviews igte in the process.

rnanagement .
| protedures are adopted and sl parlies

Fre sngaged in the process throughout

. the projact fecvale, :

Cultura adopled scceptance of
oost noreases #5 rigk
materiglised.

Ensure thal an approprigte cullre fo
challengs cost increases is adopied by

 the delivery team with clear definition

of anticipated outturn cost is made and
all parties work towsard delivering the |
schems within this celling, :

Ensure that the governance model '

 provides  sign-off  responsibiliies for
‘approved cost celling’ and appropriats
change control procedures,

COverspend on consuftanis to
- £B0m {comprising 18% of the
. approved consiruction cosisy,

Ensure 3 light rein is placed on
gxpandiiure on consuliants,

£y

g Project managemsni did not
expiore, prior i appointment,

alternative  fee  amangsments

Ensurs thal the procursment roules
gxaming alternative fee arrangements
o ensure value for mongy.
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Audit Scotland Observation

 Rof,

including financial incentives fo
deliver value for money.

Lesson fortis

Ensure care iz laken in dewvelopment |
of the pavment regime o incentivise |
confractors against performance
against clear gusiity, ime and cost|
isrgets.

44

Perceniage fees do not align
with the Chent's cost obisclives,

Ensure that incentives adopled do not |
include stalealis fess radated 1o the |
capital expenditure of the schams

41

Corporate Body did not place
cap on spend on consultants
urtil very iate in the programme
and did not provide g timely
incentive  fo oonsuflants  fo
control costs and programmes

Ensure a lmit o eoxposurs of
consullant fees in known al the oulset. |

bBrnsure a tght rein s placed on
expendifure on consullants,

Select & procurement sirategy that

allows the ablity to transfer 'design
| tisk’ 1o InfraCo.

2 Project management did not

gsesk o convert s construction
managers fee o g fixed lump

missed cather

. Review options fo cap. fix and agres
 fees for constuction managemsnt at
the earliest appropriate opportunity,

sum uniil isie in the progess !
- and

:  Sslect & procurement shategy that
opporiunities fo do this,

sllows
- ‘construciion managsment o infraCo.

the ahbility 1o transfer

3 Project management did not
apply 2 systematic method of
- assessing the perormance of |
- consyuliants. 5

 Engurs the application of performance
. measurement of all consultants.

44

Project management did not
use  the  oppottunity  of

. demonsirste aress of
underperformance’ or examing
areas whereby additional costs
. oouid be recoversd. '

. Ensure the application of performance
: measuremant of all consultants.

- performance measurement o | : ;
 Esigblish  criteris for unaccepiable
performance and shility to recover
additional costs for poor performance

7 The construction management

method  of procursment s
unusual and has not been
used befors in Stotland,

Ensure that procurement method is

appropriste for the complexity of the

sohems,

Ensure that care is taken in the cholce |
of form of contract o be smploved with |
& sound understanding of the risks and
benefits of esch option.

44

There wWas inadequate
experience of the construction
msnagement  method oof
procurement at the early stages
of the schema within the Client

Ensure adequale and experienced
resources are emploved in the project
delivery tsam.

whi  ars

Cngage  professionals
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Lesson for tis

team and project management

feam.

syparisnced in the
meihods 1o be emploved,

construction
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G&zdssmy

AS Audi Scotiand

BCR Benelit Cogt Ratlo

CETM Central Edinburgh Tralfic Management
CETM 2001 Central Scotland Transport Mods!
DAM Detalled Assignment Moda!

DPOFA Development Pariner Operating Franchise Agrsement
DBERM Highway Agency's Design Manua! for Roads and Bridges
DELTA Delta Land Uss Moddd

Y Depariment for Transport

EARL Edniburgh Arport Rail Link

ECCS Edinburgh Congestion Charging Schame
LUTH Land Use Transport Model

MAWG Madelling and Appraisal Working Group
NAC Mational Audit Office

PEC Prefiminary Financial Casze

FE Private Finance initiative

PAR Park and Ride Bite

PT Public Transport

RBog Royval Bank of Scotland

STAL Scottish Transport Appraisal Guidance
TRAM Tratlic Reslraint Anslysis Model

TUBA Transport User Benadils Appraisal




