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JCH Cover Note: Consideration of Delivery Options for Phase B of the New Children’s

Hospital

The procurement process for the new children’s hospital involved a two-stage tender process.
The substructure for the building (i.e. Phase A) was tendered on the basis of a full design with
a full bill of quantities, while the associated tender for the main hospital building (Phase B)
was on the basis of a preliminary design with an approximate and re-measurable bill of
guantities.

Consistent with this approach, and following a competitive tendering exercise, the work on
Phase A was commenced in October 2017 and in parallel the second stage detailed design
work was initiated to determine the cost for Phase B — the ‘Guaranteed Maximum Price
(GMPY)’. The outcome of Phase B was a cost (GMP) which was considerably in excess of that
envisaged following the initial tender process.

In this very challenging context the National Paediatric Hospital Development Board undertook
during September and October 2018 a detailed assessment of options to progress to the next
stage of the capital development of the new children’s hospital. The three options considered
by the Development Board were as follows:

Option 1 — Instruct BAM Ireland as main contractor to complete Phase B

Option 2 — Retender project, appointing a new main contractor to complete Phase B

Option 3 — Tender the Phase B works as a management contract.

The option recommended by the Development Board to the HSE and to the Department of
Health was Option 1, Instruct BAM Ireland as main contractor to complete Phase B. This
recommendation and the associated rationale were set out in the Development Board’'s GMP
Report, 12 November 2018.

In November 2018, the HSE was asked by the Department of Health to consider the three
options for completing the project identified by the Development Board in the GMP report. As
part of the HSE’s examination of these options, input was sought from specialists in health
construction and procurement. Based on the balance of delivery, benefits and potential risks,
the HSE’s advice was that Option 1 (Instruct BAM Ireland as main contractor to complete
Phase B) was the most viable option to ensure the most timely and cost-effective completion

of the project.

In relation to the Committee’s request, enclosed with this note is the Development Board’s
GMP Report, including recommendations, and the subsequent HSE advice. Information of a

commercially sensitive nature has been redacted from the GMP report, where appropriate.


CREMINS
Typewritten Text
PAC32-R-2092(ii) B  Meeting 11/04/2019


Seirbhis Slainte | Building a
Nios Fearr Better Health
a Forbairt Service

The New Children’s Hospital Programme
Options Going Forward




HSE | MCH Options Going Forward

Objectives

In order to support the decision making process for the next stage of the new children’s hospital capital development,
the HSE has sought to answer the following questions:

+ Are there any options to complete the work that should be considered, other than the three that are outlined
in the GMP report:
Option 1 - Instruct BAM Ireland as main contractor to complete Phase B
Option 2 - Instruct a new main contractor to complete Phase B
Option 3 - Instruct a management contractor to complete Phase B
+ What are the risks, benefits and considerations of each option?
+ What are the particular issues in relation to timeline, deliverability, cost, nsk of legal challenge?

+ What are the next steps?
The HSE, at the request of the Department of Health, has sought input from a range of advisors including PwC and
Alan Moare (Director of Strategic Capital Development in Northern Ireland), who have met with members of the

MNational Paediatric Hospital Development Board and the project delivery team, to inform their views on these
questions.

If:
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Phase B Delivery Options

Option 1 - Instruct BAM Ireland to complete Phase B

Deliverability and Benefits

H-

Discussions indicate that all contractors have the ability and capacity to
complete the project if appointed.

The GMP is locked in, in the majority, at 2016 prices. Retendering the works
would likely see an increased cost at least in inflationary terms of the current
climate. However the ‘GMP 2016 lock in" assumption should be further tested and
it needs to be understood what percentage of cost is fixed/locked in and what
elements are in fact not.

The relationship with BAM while strained throughout the GMP process, should
improve on the agreement of the GMP.

The supply chain is already in place, meaning there are limited risks to
timescale increases, excluding unforeseen circumstances in Phase B works.

The knowledge and working relationship between the contractors has been
developed to a good standard, which would take a significant amount of time for
new third parties to achieve.

While the cost increases are significant, it is highly likely that any other option to
complete the project to a reasonable timescale would see even higher cost
increases.

The scarcity of M&E resource is mitigated as contractors are already identified.

Risks

Despite the conclusion of the GMP, there is
still the potential risk that relations do not
improve and the entirety of the Phase B
works are difficult in that context.

The GMP does not restrict further cost
increases.

There is a loss of political confidence in
the programme and the contractor to deliver.
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Phase B Delivery Options

Option 2 - Instruct a new main contractor to complete Phase B

Deliverability and Benefits

= If a new main contractor can be procured
then in theory the project would be
deliverable, albeit with a material time
delay.

- A new main contractor would allow for a new
positive relationship to be built by the
NPHDE.

- This option aligns with the original tender
process.

- The design is now fully completed which
allows for a fixed price tendering process to
be undertaken. There is potential to
demonstrate greater value for money when
competing a completed design.

Iff

Risks

There is a significant risk that if Phase B works were tendered, that there would be
no bidders (experience from the Carillion liquidation has shown, particularly in
terms of hospital construction projects, that where there are already any works
completed on site, there is very low appetite, if any, in the market to bid for
projects).

Due to foundational works being undertaken in Phase A, if a new contractor is
procured, they are highly unlikely to take any risk with regards to previously
completed works. If they are willing to take the risks, a significant price premium
is likely to be applied.

The warranties for the works undertaken become very complicated when using
different contractor sets, with no party wishing to take responsibility.

A tendering of the Phase B works would add significant time to the
programme (NPHDB believe this to be 2 years) as OJEU regulations would need
to be followed and a new contractor would need to upskill themselves with
knowledge of what seems to be a complicated site with poor access and
residential build surrounding three sides.

The same contractors could be appointed without the benefit of having them
locked in at significantly lower 2016 market rates.
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Phase B Delivery Options

Option 3 - Instruct a management contractor to complete Phase B

Deliverability and Benefits

H-

If a management contractor can be
procured who is sizeable enough to
guarantee the value of the project, the
project could be delivered, but with a
material delay.

This option has a smaller delay than
option 2, by about 6 months (as
outlined in the NPHDB report “Process
to Guaranteed Maximum Price™).

Smaller packages of work may solicit
interest from SME or local firms.
However, discussions have led us to
believe that the market has a lack of
capability for this type of project.

There is potential to demonstrate
greater value for money when
competing on the basis of a completed
design.

Risks

Due to foundational works being undertaken in Phase A, a new contractor is highly
unlikely to take any risk with regards to previously completed works. If they are
willing to take the risks, a significant price premium is likely to be applied.

The warranties for the works undertaken become very complicated when using
different contractor sets, with no party wishing to take responsibility. For example,
clients still try to contact Carillion to ascertain who holds which warranties and which
contractors can carry out remedial works on specific sections of the build without
voiding current warranties held.

Due to the complexity of the project and the inherent interfaces in a hospital build, the
risk of something falling through the gaps in discrete work packages is high.

Previous Carillion projects have found that management contractors often engage with
the existing supply chain and utilize them going forwards. If a difficult relationship was
previously present between the supply chain and the main contractor, suppliers are
reluctant to return to the project even under new management.

Cost certainty is not gained until all packages are procured.

Additional management resource is needed to manage packages due to there being
more under this model.

Option 3 is likely to add a delay which NPHDE believe to be 1.5 years.
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Option to Progress

Based on the balance of delivery, benefits and potential risks, instructing BAM to complete Phase B works is the
only viable option to ensure project completion; unless there is the ability or will to significantly extend the
timescales of the project and accept the associated risks with the other two potential options.

Based on the discussions conducted, it is believed that there is a relatively low risk of legal challenge if appointing
the current contractor to continue with Phase B. However, it would be beneficial to seek written legal advice on the

matter.

It must be recognised that none of the potential options are without their downsides. There are a number of factors
which should be addressed in order to mitigate any potential issues and to increase the likelihood of success of the
programme:

Strong capability at the Development Board

External advisory expertise to support a well resourced management team
Department of Health confidence and commitment to continue

A viable model to deliver the project

A keen and capable contracting partner

Improved contractor/client relationships

Strong systems to identify cost pressures and manage cost risk
Continuation of the role of the Independent Expert



HSE | MCH Options Going Forward

Further Observations

The GMP is not the total figure which will be payable for the project. As such, any risks and uncertainties that could
have a financial impact need to be understood and, to the extent possible, quantified (e.g. provisional sums, other
contractual terms that could lead to an additional liability).

Significant funds have been invested to date in the project. These funds would be unrecoverable if the project was not
going forward with the project into Phase B. Further to this, the cost base worked up as part of the GMP process would
also be unrecoverable.

There is a lack of individual accountability for the success of the NCH project. It would be beneficial for there to

be a single point of accountability for the project in the role of Senior Responsible Owner; one individual needs to feel
that he or she is on the hook for the performance of the project in terms of commercials/budget, timetable, and quality.
In previous examples of such material and surprising cost increase, individuals may well have been changed to rebuild
the credibility in the programme.

The governance structure in place on the NCH, with the NPHDE reporting directly to the Department, while being
funded by the HSE is seen less frequently on major projects.

It is unclear that appropriate scrutiny and management of advisors has taken place consistently across the project.
It would be of benefit to input this rigor into the project going forward.

The 2 Stage tender process appears to have been followed correctly. The mechanism of the GMP meant there was a
potential risk that price increases could occur prior to the GMP being locked in; this risk always sat with the public
sector. It is a possibility that, even though BAM priced the original tender significantly lower than other bidders, that if
another bidder had won the tender at their bid price the same issue would arise at the same delta due to the
inflationary environment and the significant changes required to the BOQ.

On projects of this scale elsewhere Gateway Reviews, also widely known as peer reviews, have been undertaken to
ensure a further level of scrutiny has been undertaken on the details of the project.

If:
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Senior Level Meeting

Should BAM and contractors be requested to reduce the GMP at a senior level meeting:

Benefits Risks

= Potential headline GMP decrease. = Any reduction to the GMP is likely to be small.

« Political value in demonstrating that the Public sector = A meeting of this kind undermines the outcome of the
have negotiated commercially to achieve a revised GMP process.
GMP.

Contractors may seek to recover any losses with
- Potential to wrap in the discussion about descoping or further claims.
further value engineering of the project, however the
Authority would need to have their view of where cost
reduction and descoping options lie.

The ability to put pressure on preserving the GMP past
this point will be reduced.

This activity is likely to reconfirm the entrenched
behaviours already seen in the relationship between
project teams and BAM, and works against a move to
a more collaborative approach.

BAM are likely to understand that the other options
open to the Authority are less attractive than
continuing with themselves, meaning discussions do
not start from a position of strength for the Authority.

On balance, the risk of pushing the relationships backwards with an unpredictable outcome suggests that there
may be limited benefit from this approach at this stage. Energy may better be placed on maintaining pressure to
stick to the current GMP.

H-
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Benchmarking NCH Costs

A large degree of caution is required when benchmarking the NCH construction costs with other hospital builds and
global city centre construction projects. The like for like basis and therefore comparability of the benchmarks are
difficult to obtain due to local factors, market conditions, and the uniqueness of the NCH design specifications.
However, the below is useful context of construction costs achieved for projects elsewhere.

&
g

?{_

Hospital Comparisons
NCH Costs
C. €6,500 per sq.m (full fit-out). Price base date: October 2018.

London
f .‘I = C. €9,044 per sq.m (full fit-out). Price base date: October 2018.

MNorth of England

Global Top 5 Forecasted Tender Cost Escalation Locations (18/19) « (. €4,205 per sq.m (full fit-out). Price base date: March 2013.

1. Buenos Aires 35%

2. Dublin 7%

3. Johannesburg Morth West England |

4. San Francisco « C.€3,222 per sq.m (full fit-out). Price base date: July 2013.

5. Dares Salaam . Re-costed as at August 2018 C. €4,240 per sq.m (full fit-out).

Dublin ranks second worldwide with regards to tender cost inflation,

illustrating the volatile _marltet conditions and cost climate within which Wales

contractors are operating. . C. €5,653 per sq.m (full fit-out). Price base date: February 2018.

Source: Tumer & Townsand, International Consfruction market Survey 2018.

If:
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Potential Descoping Options

Descoping can be done under any of the three delivery solutions outlined and it must be therefore noted that it is not an option in itself.
With this context, the below could be considered to descope any of the three delivery options:

-

Descoping the fit out, from a standard of finish and quality perspective, can be done and has been used elsewhere to stem cost
overruns. However in the NCH context, as seen with the value engineering works, these changes would be costed at current market
rates rather than the 2016 tendered rates, often meaning lower quality elements are more expensive at current prices than better
quality product at 2016 tendered prices.

Delaying the fit out and mothballing elements of estate (grey space/shell & core) can be done, with delivery milestones deferred
over a number of years. However, it should be recognised that with tender price inflation and the premium paid for fitting out within a
live hospital it is likely to lead to a higher headline price. Also the true cost of the mothballed space is never fully realised as the
contractors are unlikely to offer savings in programme or preliminaries.

There are examples of mothballing space where capacity is not immediately required, but savings are normally more significant in
revenue costs rather than in capital terms.

A number of projects have been delivered on a modular basis, in some cases with an ability to cancel subsequent phases. However,
the NCH design solution appears is an integrated facility, meaning developing the build on a modular basis has the potential to be
very difficult, and would require a significant redesign and revised planning submission. This assumption could be further tested
with the design team.

There is an option to descope the project contractually. For example, the Authority could revisit the risk balance of the contract to
ensure risk sits with the appropriate party. This is only possible with option 2 and 3 where a new form of contract can be tendered.

Given the nature of the design solutions, descoping options that will have a significant short term capital reduction appear limited,
particularly when the impact on the delivery of clinical services is examined.

If:

11
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Phase B Conditions

What conditions may be attached to the decision to progress with Phase B?

I.  Agreement to support and engage with a sernes of relationship development activities
ii.  Reconfirmation meeting with DoH

. Commitment to work with NPHDB to maintain a GMP (i.e. GMP is a maximum price)
Iv. Participation in additional DoH and HSE assurance activities

v. Work with the NPHDB to deliver any recommendation on the control, reporting and management review process
to be undertaken by DoH and HSE.

12
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Relationship Development

In advance of Phase B, relationships between BAM and the NPHDE need to be reset. If Phase B is to be a success,
the relationship will need to be constructive, collaborative and trusting - and not combative or hostile.

The collaborative nature of the relationship must still enable the NFHDB to hold BAM to account, within the
context of the contractual mechanisms.

Mediation is a process that will take time. It Is not a one off event; behaviours will not change as a consequence of
a single meeting - other activities need to supplement the initial mediation meeting.

A neutral, external mediator should be considered as a way of diffusing potential areas of tension and to create a
“safe” environment in which to explore (and mitigate) potential barriers to the type of relationship that BAM and
the NPHDB team need going forwards.

While it is important to understand historical events to enable the relationship to move forward, emphasis must be
put on the relationship needed to deliver Phase B successiully, rather than damaging the relationship by debating
historical events.

Collaborative ways of working should be promoted, which could take the form of creating a joint working space for
project teams, and the creation of joint working groups as phase B progresses.

A key first step will be to develop a plan to deliver the above.

H-

13



HSE | MCH Options Going Forward

Management, Governance and Assurance

The Authority’s ability to influence outcomes will diminish significantly once Phase B commences and it therefore
has a limited window in which to establish the changes required for the management, oversight and assurance of
the project. In recognition of this time constraint, a two stage approach could be adopted by the Authority, as set

out below.

Stage 1

Before commencement of Phase B

Rapidly assess readiness to
commence Phase B:

- Prioritise critical gaps that threaten
successful delivery

= Establish and implement high
priority, rapidly addressable
changes (prior to Phase B)

= Develop plans to enhance confrol,
visibility and oversight (in
conjunction with Phase B)

Stage 2

After commencement of Phase B

Implement changes to the management, oversight and assurance of the
project to ensure that:

The project control environment is effective: risks, cost, schedule and
quality are adequately managed

Reporting is timely and accurate: Performance and potential issues are
reported accurately and escalated quickly

The right structures are in place: There is accountability for performance
and a structure by which the delivery team are held to account

There is an appropriate assurance regime: Stakeholders are confidence in
management forecasts through a robust project assurance regime

14
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Assessing readiness

The stage 1 readiness assessment would critically review the maturity of the delivery organisation (NPHDB) and
establish the gaps that will need to be addressed to position Phase B for success.

It would focus on four key areas: project controls; reporting & insight; organisation & people; and assurance. A
minimum level of maturity will be required across these areas for the Authority to take confidence in Phase B and
by identifying cnitical gaps early, mitigation plans can be put in place to de-risk construction.

Given the likely timescales for the commencement of Phase B, it is likely that only the highest prionty and rapidly
addressable changes will be implemented before its commencement. Other changes will need to be implemented
in parallel with mobilization for Phase B.

15
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Key Components of an Effective Delivery Environment

Following completion of the readiness assessment, capability should be built to provide the following:

Project controls

A robust control environment
that ensures that the
performance of the project is
managed and understood.

i

it
IR

Reporting

Transparent, timely and
accurate reporting that
provides stakeholders with
visibility of performance and
early warning of potential
issues so that appropriate,
proportionate interventions
can be made.

Structure

An organisational structure
that drives accountability,
provides clear and open lines
of communication and holds
the delivery team to account.

16

Assurance

An assurance regime that
subjects the project to
periodic independent scrutiny,
giving enhanced confidence
to stakeholders.
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1.1 Purpose of the report

This report provides a look back at the process that the
Natlonal Paediatric Hospilal Development Board (NPHDB)
has followed to design, build and equip the Children's
Hospital since its inception in 2013, up to the conclusion
of the Guaranteed Maximum Price (GMP) process on the
1 November 2018.

Its purpose is to describe that process, the challenges and
key decisions made, and to record the financial position at
each step.

It gives an analysis of the GMP process in particular,
drilling into the contributing factors to cost escalation since
tender, records the budgetary outcome, and reviews the
options available.

It further records the key lessons learnt at this stage of
the praject, and concludes with a recommendation for
proceeding with the next stage of the project.

Tad

The vision for the new Children's Hospital was clearly
articulated and defined by the NPHDB, and agreed and
signed off in the project brief by all parties.

Vision for the hospital

The National Paediatric Hospital Project encompassing
tha Children's Hospital and two paediatric outpatients and
urgent care centres at Connolly and Tallaght Hospitals
represents a '‘once-in-a-lifetime opportunity’, being the
most significant capital investment project ever undertak-
en in healthcare in Ireland.

The project vision to create "one of the finest children's hos-
pitals in the world” recognises the importance the buildings
play in supporting the work of clinicians and creating an
environment that is welcoming to children and their families
and makes a real long term impact on health outcomes.

The new Children's Hospital has a strong identity thal is
unlike any other hospital. It breaks with the institution-
al mould of traditional hospital designs and creates an
innovative environment — one that not only meets the
highest clinical standards but is also uplifting, engaging
and child and family-centred. These qualities are an
essential part of the new hospital's status as a national
centre of paediatric excellence - a civic building which
is expected to contribute to its urban context and reflect
its status through an attractive and appropriately scaled
public realm.

The design has evolved out of extensive dialogue with

many stakeholders. This process which also fostered in-
tegration and alignment of new ways of providing clinical
care has led to the development of a werld class building

Confidential Document — Commercially Sensitive

to deliver the best possible clinical care for children and
young peaple.

There will be glimpses and sounds of life and activity in
and around the numerous gardens, which give a tangible
sense of this being a special place — a children's and
young person's realm, elevated above the world of adults.

Once inside, visitors will find themselves in what instinc-
tively feels like the heart of the hospital — a four-storey
high 'great living room’ that visually connects all the
building's principal levels with the ‘biome’ and ‘concourse’
intuitively orientating people.

There will be glimpses and sounds
of life and activity in and around
the numerous gardens, which give
a tangible sense of this being a
special place

The design has been influenced by a number of key con-
siderations, drawn from the design brief, clinical consulta-
tion process, and site context:

The creation of a child and family-centred identity
which permeates every aspact of the design, from its
external form and scale through to the quality of the
building's public spaces, bedrooms, interior finishes,
play and learning spaces

The importance of arranging the key functional zones
so that a lean approach is adopted to clinical work
flows

Segregation of public, patient, staff and facililies
management flows with intuitive wayfinding to
support the hospital's infection control policy and the
privacy and dignity of patients and families transfer-
ring between clinical areas

The design maximises the therapeutic benefits of
outdoor space, daylight, natural ventilation, and
break-out spaces for patients, families and staff that
offer opportunities for learning, play and distraction
as well as respite from the clinical environment

Integrated and sustainable mobllity including high
quality improvements to public realm, entrances di-
rectly into the hospital from LUAS and bus, the South
Circular Road and the underground car park that will
make access as convenient as possible for patients,
their families, visitors, students and staff

The hospital is designed to be part of a coordinated
masterplan for the campus, aimed at integrating it
with the existing adult and future maternity hospitals.
This ‘tri-location’ represents the optimum clinical

NJCJH

the new children's hospital



madel, that will enable significant operational syner-
gies between all three services

The project's scale and national importance is being
harnessed as a catalyst for regeneration of surrounding
neighbourhoods and businesses.

The NPHDB and Children's Hospital Group (CHG) are
sponsoring an initiative with DCC and IDA, ‘The Dublin
8 Health and Innovation Hub', 'to become the State's
Silicon Valley of health innovation'.

Sustainability is embadded in the design of the hospital,
which is targeting a BREEAM Excellent rating and will be
the first large hospital development in Ireland to achieve
this. This additional 3% capital investment will deliver
reductions in operational costs over the long term.

Being the first smart digital public hospital in Ireland
requires a capital investment in ICT data infrastructure
that is world class. The hospital is future proofed now to
facilitate the optimum delivery of current and developing
clinical best practice to meet rapid healthcare innovation.

The building has been designed with a level of clinical,
ICT, and engineering resilience that is unprecedented, and
far exceeds other healthcare buildings in Ireland. Flexibil-
ity is also enhanced through the incorporation intemnally

of 'soft space’ for shorter term expansion of critical clinical
areas, and designated areas externally for larger scale
long term expansion.

1.3

In compiling this report we are looking back at a process
which commenced in 2013, and taking a look forward to
a project completion in 2022, a period of just under a de-
cade from inception to completion. An unusually lengthy
timeline far any construction project, and one which
reflects the size and complexity of the Children’s Hospital,
comparable with some of the largest infrastructure/con-
struction projects undertaken anywhere in the warld.

Context and Background

In the project's life sa far there have already been sub-
stantial and hugely challenging upheavals and changes in
the Irish construction industry, as it emerged from a period
of effective collapse and below cost bidding, to one of
hyperinflation, accompanied by huge shortages of skilled
labour and sub-contractor capacity.

This is all compounded further by a strong portfolio of new
major, high profile projects in the industrial and commer-
cial sector. The Intel multi-billion project, for example, was
recently announced, and is scheduled to start in 2019.
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The project has been successfully tendered and work
commenced on the Phase A works, The site was
cleared and made ready for the Children's Hospital,
which involved the decanting and relocation of up to 40
key existing hospital activities. The substructure works
are now nearing completion, and the site/ground risks
around disposal of contaminated soils, for which there
is limited disposal facility availability, archasology and
any unforeseen ground issues have been greatly miti-
gated as a result.

The main hospital project will comprise a gross floor
area of approximately 123,000 square metres, together
with a three |level basement for just under 1,000 cars of
approximately 35,000 sq.m. A total overall gross floor
area for the project of 158,000 square metres or just
over 1.7m sq.f., makes it one of the largest children’s
hospitals in the world, and the largest public building
project in Ireland.

Planning guidelines and requirements around specific
height restrictions on buildings in the area proved a design
challenge, and future requirements for available expan-
sion space on the site mitigated against utilising a high
level multi-storey car park on the site. Hence the more
expensive basement solution which was adopted, which
also includes 10,000 sq.m. of clinical space.

The challenges around executing a project on an active
brown field city centre hospital campus are being met,
waorking closely with all the key stakeholders on and
around the St. James's Hospital (SJH) campus.

The specific issues are dealt with In more detail in this

report. In setting a general context and background to

the project itself, it is important that the scale and signifi-
cance of the challenges met to date, and which have still
to be met, are understood.

More challenges remain as we move towards Phase B,
but the foregoing work has the site well positioned to
deliver this hugely significant project.

It is important that the scale and
significance of the challenges
met to date, and which have
still to be met, are understood.
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2.1 Procurement Strategy,

Key Objectives and
Deliverables

In order to deliver the vision set out above, a strategy was
developed to deliver the key objectives and deliverables for
the project. In particular value for money, compliance with
strict public and EU procurement rules, reduction of risk,
and to ensure that the project would be delivered on time.

The pressing need to replace the existing hospitals with a
new facility, which could deliver 21st century health care
ta the children of Ireland, as speedily and efficiently as
possible was considered paramount.

This is magnified by the already substantial delays around
historical planning issues and subsequent site suitability/
selection issues, all of which have impacted very nega-
tively on timely delivery.

As such, the need for an approach which could deliver
the development in the shortest feasible timeline was
requirad.

The key points in the procurement strategy are set out
below.

&

Full Participation of suitable main
contractors and specialist sub-
contractors in the tendering process

This was absolutely essential. Core to this was the
development of a collaborative (ultimately 2 stage)
tendering process. It quickly became evident that
only two Irish main contractors would have any-
where near the contracting capacity to undertake
this project, and even they would have challenges in
resourcing and undertaking it.

To achieve competition it was essential that the
contract, the tendering strategy and the terms and

conditions of contract would encourage international
contracting interest in the project. Market intelligence at
the time also made it abundanily clear that neither do-
mestic nor international contractors/specialist sub-con-
tractors were willing to tender utilising the standard
form of government contract which existed at the time.

This required the development of bespoke/project
specific tendering and contract conditions, which
were formulated and drafted after lengthy consulta-
tion and engagement with the Government Contracts
Committee for Construction (GCCC) and the various
stakeholders involved,

The result was the receipt of tenders from large
contractors of international standing and the largest
domestic contractors, and ultimately a tender which
was particularly competitive at the time.

The resultant successful tenderer is one of the largest
domestic contractors and is supported by a large inter-
national parent company, which has extensive experi-
ence and resaurces around the delivery of very large
and critical infrastructure projects around the world.

Timelines and the need to
facilitate an early start on site

By breaking the work into sections, this approach
ensured that early phases of work could commence
whilst the detail on later phases was being finalised
and agreed. The effect of this can be seen in the
timeline below which sets out the ariginal envisaged
timings for both the traditional procurement ap-
proach and the “fast track"” approach chosen.

This shows a 24 month saving in total delivery

time. A hugely significant saving in time, but also

in cost, which at the time of agreeing the stralegy

in a low tender inflation environment was budgeted
as delivering savings of up to €50m. In reality it will
deliver savings of between €150m and €200m in the
current hyper inflationary Irish tender market.

Traditional !
Qutline design Detailed design Tender process |zsue contractor Approval to  Construction Construclion
programme appalnt bagins ands

complete complete begins

-& &——&—0—8—8@

Jun 2016 Aug 2017 Oct 2017 Mar 2018 Apr2018 Oct 2018 Dec 2018 Mar 2019 Ot 2019 Jan 2020

—— epumna ——
W -
.

sa A Detall

L |

Outline design Contractors Pha ed design Stage B

o
Stage B

*e——0—8@

Jul 2022

£

Jul 2024

L

Construction

complate appointed constructiion complete GMP agreed construclion ends
begins bagins
Fast Track |

Figure 1: Traditional Procurement V. Fast Track Timeline
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Form of Contract, Conditions,
Phasing and 2 Stage Tendering

In recognition of the key daliverable around tendering
interest, contraclor collaboration and the early com-
mencement of the works on site, a 2 stage tendering
strategy was arrived at.

The key components of this 2 stage strategy were to
tender the substructure (Phase A works) on the basis
of a full design, with a full Bill of Quantities (BOQ)
reflecting same. At the same time, tendering the main
project works (Phase B) on a preliminary 1st Stage
design with an approximate and re-measurable BOQ
reflacting this preliminary 1st Stage design.

Having started the Phase A works on site, the 2nd
phase design for the Phase B works could be com-
pleted, and the BOQ updated to reflact this.

Then by agreeing a GMP with the contractors
involved, reflecting this detailed design, which
requires the contractors to take all risk for quanti-
ties thereafter and limits their recovery of additional
costs to clearly defined scope changes and inflation
in excess of 4% which may occur post July 2019,

Decant

The proposed site contained aver 40 active clinical
and administrative units which had to be moved. This
in many cases involved new accommodation being
created elsewhere on the campus, prior to relocation
and demclition of the existing buildings.

At all times essential services were fully maintained.
Despite some very challenging timelines these
services were decanted in full, without delay to the
overall programme for the project,

Early Stage Enabling Works Contract

This allowed for clearing the existing site and the di-
version of key services. These works were success-
fully tendered and competitive tenders received.

This strategy proved to be particularly effective in
that it enabled difficult and time consuming demoli-
tion and service diversion works to proceed, whilst
the main project works (both Phase A and Phase B)
were out to tender in the marketplace.

DAL DESIGN
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Employer’s Design

At an early stage in the process and prior to the
appointment of a design team for the project, it was
determined thal going to the market on the basis of a
design & build / government form of contract, simply
was not sustainable or realistic.

The difficulties around adopting a design & build ten-
dering strategy on a large public sector projec[ had
already been recognised by the Government's Con-
tracts Commiltee, and a move to employer design
contractual / tendering requirements was already in
hand on larger public sector projects generally.

Hence the strategy was to change from the original
design-build approach (set by tha Transitional Board
prior to the current Board) to an employer-design
approach.

Planning Permission

A key risk to the project was a delay in planning per-
mission, or more critically a planning refusal.

A specific sub-committee was set up to ensure the
design evolved in such a way that the risk of a plan-
ning refusal was minimised.

After an extensive oral hearing with An Bord Pleanala
a very effective planning permission was achieved
with very limited conditions attaching to same.

After an extensive oral hearing
with An Bord Pleanala a very
effective planning permission
was achieved with very limited
conditions attaching to same.

Site De-risking

Asbestos removal and disposal, aspergillus (infec-
tien control), archaeological concerns, the potential
for contaminated soil and the ability to dispose of the
soil removed, all needed to be actively managed to
ensure that there were no delays in delivering the
site ready for construction to begin.

All of these de-risking strategies were successfully
delivered on time and in line with the programme
requirements for delivery of the overall project.

Process to Guaranteed Maximum Price
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3.1 Inception to GMP

The brief for the Children's Hospital was based on the accommodation brief for the
proposed scheme at the Mater Hospital. This had been developed to planning stage
and a detailed project budget prepared for the Mater Project Board.

The interim board of the Children's Hospital then engaged Quantity Surveyors
Davis Langdon in April 2013 to prepare an Order of Magnitude cost. This came in at
€750m, assuming completion in 2019 and annual inflation of 3%.

This was prepared at the height of the recession in the Irish construction industry
and reflected the exceptional competitiveness and in many cases the below cost
tenderi'{jg which bedevilled the construction industry at the time.

A number of design changes were then introduced for the St. James's Hospital site
which increased this cost to €790m. This was to be funded through €650m of Ex-
chequer funding, €45m of education funding, €30m of commercial funding for the car
park, and €65m for equipment funding.

As the programme progressed to the Definitive Business Case these costs in-
creased to €983m, the amount approved in the project brief. This cost escalation
is set out in Figure 2.
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Figure 2: Cost growth up to March 2018 (€m)

This cost growth, post project brief 2014, was primarily driven by:
Direct costs: There were a number of additional costs such as for decant or
design changes which led to direct costs increasing by €31m
Inflation: The Preliminary Business Case infroduced a total of €60m for infla-
tion as of May 2015. By the time of the Definitive Business Case, in February
2017, this had been increased to €160m, with Linesight reporting construction
inflation in 2016 at 9.6%
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Tender costs

Final tender costs for the construction of the main hospital came in €35m (excluding
VAT) aver the ariginal budget estimate.

Four tenders were received for the Main Contractor role:

BAM provided the lowest total bid at €636m. This figure includes €243m for the Me-
chanical and Electrical contractor work. As this was significantly over budget a Val-
ue Engineering (VE) target of €70m was imposed, and an overall budget of €575m
{out of the total budget of €£983m) was sel for the construction of the main hospital.

Subsequent to the approval of the Definitive Business Case, a further €61m of costs
were identified. This included €41m of contractor costs, programme alignment (i.e.
costs associated with bringing together the three contractors onto a single agread
work programmae) and for the additional sprinkler requirements that were set out in
the grant of a fire certificate.

This meant that the total cost for the construction of the main hospital at the begin-
ning of the GMP process stood at €606m.

3.2 The GMP Qutcome

Following the completion of the GMP process it has now been confirmed that the
forecast overall outturn costs have risen from €983m to €1,433m. This is primarily
due to the cost increases associated with the GMP process (€330m including the
2.5% GMP allowance), with the remainder being other project costs, This is set
out in Figure 4 below.
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Case Construction Cost  Direcl Cosis Fees Equipment Out-turn Cost

Figure 4; Casls arising from the GMP process
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The current proposed budget position is:

Cost Category A B c D
Raf Pravious Current Elurlg:_u-_s'l Variance Commant / Descriplion
017 Projaction Projection (C-A)
1 The Children's Hospital 32,500,000 44,225,000 44,000,000 11,500,000 Extension of NPH Team And
| Broject Direct Caonstruction Management Team
2 Tha Childran’s Haspital 13,700,000 12,532,000 12,399,905 1,300,095 Re-farecast of Planning Confributions

Blanning Fees /
Gontributions

AN Siiccialiat Consultants 18,500,000 20,143,000 22,046,580 2,546,590 Lagal fees , auditprocurement &
Independent Conclliator
4 The Children's Hospital 40,500,000 47,336,081 67,336,081 26,836,081 Design Fees - extended GMP pariod
Dieslgn Team Feas & overall Project Duration
5 Decant Project (NPH 16,000,000 14,500,000 14,600,000 -1,500,000 Complete
Allacation)

6 3,800,000 3,800,000 3,800,000 Complete

7 The Children's Haspltal 571,200,000 609,377,235 890,000,000 318,800,000 GMP now determined at €890M. Prog
Construotion Cosls 56.75 manths

8 The Children's Haspital 38,000,000 38,000,000 49,250,000 11,250,000 2.5?@» GMP increase on Ad| Conlract
Risk {Includes 2.5% GMP) Sum - Cllent Conting €20M

] The Children's Hospital Inclin 7 above Inclin 7 above Incl in 7 above Included in line ilem 7 above
Inflation

10 The Children's Hospital 52,600,000 52,600,000 68,600,000 16,000,000 Medical Equipment market tested
Equipment - MES / Leasing

1 The Children's Hospital 15,500,000 15,500,000 15,500,000 Furniture, Fixtures and Equipment
Equipment Gapltal

12 Faediatric cutpatiants-and 3,200,000 4,000,000 4,000,063 800,063 Design Teamn Fees varialions
urgent care cantras Design
Tesm Fees

13 Paad|atrs oulpatieniz 38,000,000 42,563,912 53,400,000 15,400,000 Contract Signing + Service Divarsions
and urgant care centres: + M&E Claims
Constructian

tCl Paediatic oulpalients 3,500,000 3,500,000 3,800,000 300,000 Medical Equipment PO placed
and urgent cara cantras.
Equipmant

(LI Paadlatrie outpallants 1,200,000 1,200,000 1,200,000

and urgant cara cantres
Planning

16 Paadiatric outpatlents and 1,000,000 2,600,000 2,000,000 1,000,000
urgent care centras Risk

17 Paad|alrc cutpatients 3,000,000 2,000,000 2,000,000 -1,000,000
and urgent cara centres =
Asperglilus

18 VAT 129,800,000 130,928,771 179,524,779 49,724,779 VAT on Abave; Car Park Rebate (€5M)

19 Total 983,000,000 1,044,195,909 1,433,357 418 450,357 418

Table 1: Overall Project Budgetl (€)

Exclusions to this budget are:

Exclusions

Mater Site Costs Decant Provision for NPH allocation anly
ICT part of National strategy and separate HSE funding Reonald Mc Donald House

CHG Programme; investment case CRIC (separate procurement)

Sectoral Employment Order Change in legislation for Class C cabling

Hybarlnﬁatlon post July 2019 and above 4% allowance in
Contract

Table 2: Exclusions

: N|CJH
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The associated cash flow is as follows:

1 Year up to 2016 2017 2018 2019 2020 2021 2022 2023 Total
RS
Lnshr oW Suhm:(‘fcd
21  HSE Funding 173.5 188.0 169.6 ] 918.0
2.2  Equipping - MES 65.0

2.3  Other Funding

24 Total 821 80,7 156.9 173.5 188.0 169.6 753 1.9 983.0
Letter 12/03/18
3.1 HSE Funding 120.0 150.0 165.0 165.0 87.2 894.0
3.2 DOES - school 2.5 25 50
33 DOES-3rd Level 17.0 17.0
34  Philanthropic 5.0 5.0 10.0 20,0
3.5 Commercial 47.0 47.0
36 Total 60.0 67.8 120.0 152.5 167.5 170.0 131.0 114.2 983.0
. NPHDB Current Cashfiow (Em) n“-
GMP
4.1  Exchequer (HSE / DOES) 9.0 105.0 252.0 2740 276.0 193.0 9.0 1,267.0
4.2  Philanthropic 5.0 50 10.0 20.0
43  Commergial 47.0 47.0
44 Equipment 14.0 41.0 14.0 59.0
45 Total 59.0 69.0 105.0 2520 274.0 295.0 286.0 93.0 1,433.0

Table 3: Project Cashflow
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3.3 Steps to a GMP
{

Arriving at the eventually agreed GMP has been tracked across three specific steps
which have been referred to in the main body of this report and the executive sum-
mary as the three step process.

The €284m cost growth driven by the GMP process can be broken down into three
categories, as shown below.

€1000

€900
€800
€700
€600
€500 -
€400 -

€ Million

€200 - s
€100 - R —

&0 o 2

Approved Budget Set 2017 Step 1: Slep 2: Step 3 B:
Business Case to include scope VE Not Achieved 2nd Stage Project Risk; Size;
April 2017 changes; 8.g. sprinkler (€20M of target Measurement Programme /
€70M achieved) Adjustment Preliminaries
€575 €606 €656 €798 €890

Figure 5: 2017 Target Budge!: 3 Step Adjustment to GMP for 2022 Qutturn (€m)

The above chart highlights the costs associated with each of these steps;

Step 1 the VE not achieved moving the budget +€50m, from €606m to €656m
Step 2 moving the budget +€142m from €656m to €798m

Step 2 of €142m is further broken into 4 key categories as set out below, in the
Step 2 section

Step 3 then moves the budget +€92m. Each of these steps are described below

« Step 1: Value Engineering not achieved

A VE targat of €70m was set as part of the Definitive Business Case (DBEC)
approval process. Only €20m of this was achieved, meaning €50m of anticipat-
ed savings had to be added back to the forecast.

Previously options were discussed around descoping and a Capital Budget
Backstop Plan 12th December 2017 set out an extensive de-scoping plan,
typically deferring construction of Tallaght paediatric cutpatients and urgent care
gentre, shell/core educational spaces and shell/core 20% of clinical departmental

space resulting in a saving of €49m.

L

The implications of incorporating the de-scoping would not support the aspi-
rations contained in the Approved Project Brief, and wolld certainly prove to
be very disruptive and pose significant risk to the operation of a live hospital,
the provision of services in an effective manner and be significantly costlier to

retrofit at somae future date.

This backstop plan was rejected by the CHP&P Board with an instruction that
alternative options (based on 2022 activity and workforce) be examined.
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In hindsight, and in the context of the exceptionally compelitive lowest tender
received for the project, this €70m VE target was extremely ambitious.

Whilst clear strategies were developed around delivering this VE, unfortunate-
ly in many cases moving to alternative designs and specifications to achieve
these savings simply gave the contractors the opportunity to move from their

1st Stage tender rates and apply higher current market rates.

* Step 2: 2nd Stage Measurement Adjustments

Table 4 below describes how the €142m increase at this step breaks down.
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Approved Budget Sel 2017 Step 1: Slep 2:
Business Case to include scope VE Not Achieved 2nd Stage
April 2017 changes; e.g. sprinkler (€20M of target Measuremant
€70M achieved) Adjustment
€575 €606 €656 €798
18
€100
€80
c €60
i}
=
W @40
€20
3.0%
€0 -
User Change Design Statutory Omission in
Davelopment BOQ / Dasign
€20 €94 €7 €21

Figure 6: 2017 Target Budgel: 3 Step Adjusiment to GMP for 2022 Qutturn (Top)
2nd Stage Measurement Adjustment; 4 Adjustment Categories (Boltom)

This Step 2 was the primary driver of cost growth. This category reprasents all
cost growth due to changes in design, specifications or quantities. In arriving at
this adjustment, the original quantities measured in the 1st Stage tender doc-
uments and BOQ are re-measured to reflect the updated 2nd Stage design.
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The rates obtained in competition as part of the 1st Stage tender are applied to
these updated quantities.

This Is a rigorous and clearly defined process with clear guidelines and proce-
dures for its implementation.

The Independent Expert, appointed under the contract, provided invaluable
guidance and direction with regard to the process and procedures, and had a
central and critical role to play in ensuring it was in strict accordance with the
contract conditions.

The types of increase are broken down into 4 categories, as described below -
Civil, Structural and Architectural (CSA), Mechanical and Electrical. These are
further divided into discipline. The profit on services reflects the Main Contrac-
tor's percentage additions as per their tender.

Contracl 1. User change | 2. Design 3. Statutory 4. Omissions in
Development Design/BOQ

€5,625,380 €33,595,044 €780,000 €3,408,608 €43,409,032
Mechanical €5,993,576 €30,942,150 €3,722,561 €3,514,717 €44,173,004
Electrical €7,130,388 €22,871,110 €2,062,210 €11,699,546 €43,763,254
Profit an Services €1,640,496 €6,726,658 €723,096 €1,901,783 €10,992,033
Total €20,389,840 €94,134,962 €7,287,867 €20,524,654 €142,337,323

Table 4: Step 2 2nd Stage Measurement Adjustments

The original contractors' submission for measured works was for €880m and
concluded at €798m.

User Engagement

« At the time of the preparation of the tender documentation the User En-
gagement process had not concluded

As a result the tender document reflected the output from the process
at that time. The User Engagement process continued after the issue
of the tender documents with the developed design reflecting the out-
put from this process

Examples include:
Group 1 Fittings tendered during the Pre-Phase B period adjusted

Additional data/ sockets/ medical gas outlets ete. together with as-
saociated infrastructure incorporated into developed design on which
GMP is based

Design Development

The project was tendered on the basis of a 2 Stage process

This process involves taking provisional quantities identified and priced
in Stage 1 (in approximate BOQ) and applying tendered rates to re-mea-
surement quantities which reflect the developed design

This would include for example taking quantities for elements of
the Mechanical and Electrical installation generated from typical
room designs and updaling to reflect completed system designs
during Stage 2
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It would also reflect the outcome of the contractors interrogation of
the quantities and the BIM Madel to assess all buildability and risk;
thereby excluding this as a basis for post GMP claims

Statutory Issues

This category represents the incorporating of the impact of two key events
during the detailed design;
Caonditions attached to the Fire Certificate affecting the detailed de-
sign which were addressed during the Pre-Phase B period

Changes incorporated during the detailed design period to reflect the
outcome of the Grenfell fire as advised by the Fire Consultants

Omissions in design

Any omissions to the design or Stage 1 quantities are reflected under this
category. Examples of these would include;

Stage 1 design assumptions that needed to be changed (Secondary
containment in lisu of conduit)

Items not measured in Stage 1 BOQ (Cladding to sections of
ductwaork)

Step 3: Programme and Preliminaries Adjustment

Changes in this category Step 3 are primarily due to changes in the timeline
leading to additional programme costs. These result from the increase in quan-
tities, and follow finalisation by the Main Contractor and the Mechanical and
Electrical (M&E) sub-contractars of the coordinated programme. This Is a key
deliverable of the contractor agreement prior to award of Phase B.

This process was overseen and closely monitored by the Independent Expert,
who sat in and officiated on the final resolution of this step, as the disgussion
had become particularly protracted and adversarial at this point and had the
potential to substantially de-rail any overall agreement on a GMP.

To put the settlement of this figure in context, the original submissions received
from the contractors involved totalled €283m, and the Independent Expert
adjudicated on a full and final settlement of these submissions at €32m.
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3.4 Cost Trending

During the entirety of the GMP process Linesight issued tracking reports on cost,
comprising a current valuation based on measured packages that had been issued,
in addition to the contractors' submissions.

The complexity and extent of the services design drove a longer than expected
design release for M&E, which in turn slowed the rate at which the measured value
was computed.

Figure 7 flags the delivery of design packages which were developed and delivered
during the 2nd Stage design process. It also shows the value of that design as it was
measured, and the risk allowance identified as the process progressed.
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Nov-17 | Dee-17 | Jan-18 | Feb-18 | Mar-18 | Apr-18 | May-18 | Jun-18 | Jul-1B | Aug-18 | Sep-18 | Oct-18 | Nov-18
| CSAdesion % 2% 9% | 14% | 56% | 95% | 98% | 99% | 100% | 100% | 100% | 100% | 100% | 100%
E‘Mschanlcaldeslgn% 0% 0% 4% 8% 35% 52% 56% B4% 890% | 100% | 100% | 100% | 100%
i
.ll Elactrical design % 2% 2% 26, | 15% | 30% | 35% | 45% | 75% | 100% | 100% | 100% | 100% | 100%
w= Measured Packages Trending | cene | eqps | ecos | €606 | €604 | €512 | @656 | €896 | €756 | €757 | €778 | €870 | €890
Raport €m =
— Contractors Submissions €m | €606 | €606 | €806 | €806 | €677 | €685 | €432 | €902 | €918 | €910 | €1,075| €945 | €850

Figure 7: Design Information Development and Cost Reporting / Trending (€m)

From this table it is clear there was a significant divergence between what the con-
tractors were submitting versus the measured package trend as illustrated below.

e —— NE
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The agreed GMP figure of €890m represents a considerable uplift on the adjusted
tender budget for the project. Having concluded the final step of the GMP process,
NPHDE have sought to establish a validation of whether we are getting value for
money at that price,

Two external studies by independent experts were commissioned, the first an eval-
uation of the quality and content of the M&E design by DSSR (see section 3.9 of
tha main report), which concluded the design was aligned with current international
practice, delivering a cost effective modern hospital.

The second was an international cost benchmarking study by AECOM (see 4.2
and Appendix 6.1) which concluded that in terms of cost per square metre the
Children's Hospital was aligned with similar completed projects. It reflects that the
NPH cost/m2 of €6,500 matches international narms.

Linesight have updated the base construction budget of €360m to take into ac-
count scope changes and market inflation since 2014. This results in an outturn
cost of €782m.

A workgroup was established by the NPHDB to look at alternate procurement op-
tions to complete Phase B. This group examined several approaches and focused
on the mast appropriate two:

i~ Re-tender to the EU market for a fixed price lump sum based on the completed
"~ design

Procure a Management Contractor, including the concrete frame, who would
then tender the remaining packages under EU procurement rules

The costs for these options ranged from €1,120m to €1,160m.

In summary:
23
GNP Comparaios P |
. Original budget adjusted for inflation €782m ' -
Agreed GMP €890m +14%
Alternative options to complete €1,120m - €1,160m +43% to +48%

Table 7: GMP Comparalors

(4
" The AECOM Benchmarking report (see 4.2 and Appendix 6.1) confirms that the
NPH cost of €6,500 per sq.m. matches international nerms.

e -- NCIE
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4.1 Inflation
The initial budget pravision at Stage 1 (2013/14) was €360m, excluding contingency.

Subsequent to this there were a number of approved scope changes and contin-
gency allocation which increased this sum to €441m.

A comprahensive analysis of the impact of inflation on the above sum has been
carried out, This analysis reflected actual tender inflation which has occurred in the
industry from 2014 up until the end of 2018 and utilized the most recent market in-
telligence and trending around likely levels of inflation aver the period 2019 to 2023,

This analysis identifies a revised cost of €782m, incorporating the impact of inflation
of €341m.

The calculation also reflects movements in the timeline for the start of the works on
site since the initial budget was established.

A copy of the inflation analysis is included at Appendix 6.2

900
800 €341 €782
700
600

500 €27
€54 L
400

300
200
100

Stage 1 Budget Approved scope Cantigency Infiation Uplifted Stage 1 costs
changes

Figure 8: Stage 1 Budget Including Inflation (€m) .

The chart opposite demonstrates the significant percentage increases in tender
inflation generally in the construction industry in the context of the timelines for
the procurement of the Children's Hospital, particularly as it relates to Dublin City
brownfield sites.
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2014

2015

2018

2017 | 2018 | 2019 | 2020 | 2021 | 2022

2023

Initial budget

Design brief approval
Design Team appointad ¢
Planning Application

Grant of Planning

Decant complate/site trans

Enabling works commenced

Business case approval (May 2017)

Tendering (BAM €637m Sisk €767m)

Contract signing (Aug 2017)

Satellites commence

NCH Phase A commences

NCH Phase B Instruction

NCH Phase B commences

Traditional single stage tender/const

Tender price inflation 7%

Tender price infllation compounded 7%

8%
16%

28%

Proposed Programme
S —— | T [ T — |

Cantract Programme

Pregramme
S ——

Construction

43%

Figure 9: Original costs uplifted for inflation (€m)

4.2 Benchmarking

Figure 10 shows the cost per square metre of the main hospital building, compared

to other similar projects in different intemational locations. These costs have been
adjusted to allow for difference in factors such as exchange rates, time period and local
cost factors. Whilst Europe 1 and 2 and ANZ1 all provide significantly lower costs per
square metre, these are all in planning phases and costs may well rise. Focusing on
tha USA projects, which are all children’s hospitals which are all complete (or nearly
complete), the cost of the Children's Hospital sits in the middle of the range of potential

costs.

Planning
3000
8000 i
7000
6000 |
5000
4000
3000

€ perm2

2000
1000

Construction

0 I I

Completed

Europe  Europe ANZ
2 1 1

Asia

1

UsA
2

UsA M.East USA USA
1 1 4 3

NCH

Figure 10: Benchmark Cosls (€per m2)

The full AECOM Benchmarking Report is included at Appendix 6.1.
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4.3 Options to complete

As cost has risen very significantly since praject appraval in 2017, NPHDE un-
dertook to assess alternate strategies. After a wide ranging review of alternate
procurement strategies, three options were considered to be worthy of a more

detailed assessment. All three of these options assume that Phase A would be
completed by BAM.

These were:
Option 1: Continue with the existing contractual framewerk and instruct Phase B

Option 2: Re-tender the Project; Fixed Price Lump Sum based on finalised
design
Option 3: Management Contracting; Procure Management Contractor and Frame

4.3.1 Option 1: Complete the GMP process
Accept the GMP adjustments and approve Fhase B.

. Keeps momentum in the Project

. GMP based on a compleled design and an aligned 56.75 month programme
2 Stage Tender Process approved by all stakeholders
Seamless single point of responsibility between Phase A and Phase B

4.3.2 Option 2: Re-tender Project; Fixed Price
Lump Sum based on finalised design

Complete the design, create new tender documents and re-tender the Main and
M&E contracts.

As the building design is now finalised, it would allow for a Fixed Price Lump Sum.
Timeline extended by 1 to 1.5 years
Highly competitive market could drive a higher tender price than GMP
Break between responsibility for Phase A and Phase B
- Risk of lack of market interest
No GMP

4.3.3 Option 3: Management Contracting

Tender the Phase B works as a management contract, breaking the design into pack-
ages to be procured by the Management Contractor. Retain the Frame Contractor

Timeline extended by 12 months

No cost cerainty

Public procurement challenges

Needs a level of co-operation from BAM

Mare attractive to contractors from risk perspective
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4.3.4 Implications

Should the decision be made in favour of Option 2 or 3 this would mean a further
1 to 1.5 year delay, whilst the contract is re-tendered and a replacement contractor
brought anto site.

There are a number of additional costs that would need to be considered should
this option be chosen. In particular the very substantial costs which are likely to be
incurred by inflation, which would mean substantially increased construction costs
of circa €150m above the 2016 tendered rales.

The lotal costs of Options 2 and 3 have been estimated through taking a bottom up
approach baszed on the finalised design.

The construction costs for the three options are set out in the table below.

€1,400
€1,200

€1,000 €890
€800
€600
€400
€200
€0

€1,160 €1,120

Option 1 Option 2 Option 3

Figure 11: Options Casting (€m)

The NPHDB would also experience direct programme extension costs of around
€60m if options 2 or 3 were to be utilised.

It is also important to appreciate that Option 1 represents a GMP with the contrac-
tors assuming substantial risk around the final outturn costs for the project.

The other options represent much less cost
certainty for the client.

The other options represent much less cost certainty for the client, and whilst the
figures noted above reflect likely tender returns, the actual outturn/final account
costs cannot be guaranteed, and could be considerably in excess of this. Some
public sector projects undertaken in recent years have seen cost growth of
between 10% and 30% (between the contracted amount and the final account
amount).

4.3.5 Alternative Options Conclusion

The current process, despite the very significant additional costs, will deliver best
value for maney, with the Children's Hospital complete by mid-2022, well ahead
,of the other options and for substantially less money. It also benefits from the cost
_certainty provided by a GMP.
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The following are the key consequences of not instructing the Main Contractor by
the 3" December 2018:

Contractual Compensation Event if Phase B Instruction not issued by

3 December 2018

Purchase Orders and Sub-contracts for Phase B cannot be placed, and quota-
tions will expire and are no longer valid

Contractors will no longer stand over their tendered rates and prices start to
escalate and the GMP number starts to increase further

Monthly run on costs will be €15m and upwards, as estimated below
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This report sets out the challenges and the key consider-
ations informing tendering and contractual strategies in
seeking to successfully deliver on those challenges.

Ultimately, given the size and complexity of the Children's
Huspifal, it represented a particular and unigque set of
challenges around attracting tender interest and delivery.
This was particularly in the context of a public sector
project operating under strict public procurement / EU
tendering requirements and protocols.

Ultimately after extensive engagement with all the various
stakeholders and extensive engagement in particular

with the GCCC a specifically tailored and bespoke set

of tendering and contractual arrangements were agreed
upon and put in place to facilitate the delivery of these key
objectives, which were based at the time around substan-
tial amendments and alterations to the existing govern-
ment farm.

Inevitably given the unique and bespoke nature of these
procedures and documentation, there have been lessons
learned, some positive and some less so:

= == = |
2 Stage Tender Process will

deliver the project 2 years earlier
than traditional procurement

The Positives
1. 2 Stage Tender Process delivered the following:

a) Project delivery 2+ years earlier than traditional
procurement

b) Saving of 18% to 22% tender inflation as a
result of this earlier delivery

c) Early contractor invalvement in design develop-
ment, project planning, risk management

d) The majority of the GMP locked in at 2016
tendered rates

2. AGMP in place prior lo award of Phase B

a) Based on a robust/complete design and a fully
aligned 56.75 month programme

b) Only adjustable for clearly defined scope
changes

c) Preempts traditional post contract award, cost/
programme challenges which often result in a
20% to 30% increase in post contract out-turn
costs
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d) Accelerated the design freeze/design develop-
ment and gave the praoject early momentum

e) The role of the Independent Expert in resalving
measurement and contractual disputes worked
very well

f)  Greatly reduces the potential for contractor in-
solveney/non- performance as it encourages the
early identification of risk and potential problems
at an early stage in the process and fosters
thereafter an environment for problem solving
rather than problem identification

3. The project has been substantially de-risked in
relation to ground conditions (contamination; soil
disposal; archaeolagy; piling; rock anchars; adjoining
owners) in parallel with the GMP process

The Challenges

1. The project targets for programme, budget and infla-
tion were averly optimistic

a) The overall timeframe through planning; site
decanting; public procurement of design team
and conlraclors was underestimated

b) Using tender costs as a basis for formulating
a project budget during a recessionary period,
with below cost bidding (circa 20% to 30% be-
low cost in some instances), leads to significant
underestimation of the project costs

2. There was inadequate design and estimation of quan-
tities at tender stage for M&E services to adequately
capture the overall scope and complexity of the
services installations (using typical rooms and factor-
ing these up did not work). However the tender was
sufficiently well described to ensure competitive rates
were obtained which could thereafter be applied to the
updated 2nd Stage design quantities

3. While it was well intentioned to aspire to achieve Val-
ue Engineering in arder to reduce project costs, this
proved very difficult to achieve in the context of a con-
tractor who was €130m lower than the next tenderer

4. Original estimates should have been more reflective
of the scale and complexity of the project relative
to the capacity of the Irish construction market on a
difficult congested site in a city centre location

More rabust early warning process during the design
development phase

[
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The date for awarding Phase B is now 3rd Decem-
ber 2018. It is appreciated that the delays in comple-
tion of the GMP process have considerably reduced
the timeframe for review and final decision by the
CHP&P, HSE and Department of Health.

However, there are very significant contractual risks
to the project if this is delayed, including potential
additional costs of mare than €15m per month.

Of the three options examined to complete the proj-
ect, Option 1, the existing 2 Stage procurement with
a GMP, delivers value for money with a significantly
shorter programme than Option 2 or 3. While very
significant cost increases have arisen since tender,
particularly in relation to Mechanical and Electrical
systems, the M&E design has been independently
reviewed and found to be appropriate.

Subject to the overall capital funding being provid-
ed, the NPHDB at its 7" November Board meeting,
recommends that the Phase B Construction Works
are awarded to BAM based on the determined
GMP value.
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1.1 Purpose of report

This report prepared by NPHDB contains a detailed
review of the progress of the project since August 2013. In
particular, it deals with the significant cost increases now
projected following completion of the GMP process and
the updating of averall project costs.

The procurement of contractors for the Children's Hospital
is being delivered in a 2 Stage process, with the objective
to deliver a GMP (Guaranteed Maximum Price) ahead of
instruction to proceed with Phase B of the project. This is
facilitated through early contractor involvement in design
development and project planning over a period of 12
manths while Phase A (Basement and Groundworks) is
progressing.

The contractual date for instruction to proceed with
Phase B is 3rd September 2018. This was extended by
agreement of all parties to 3rd December 2018 in order
to provide sufficient time to completa the process, given
the complex and challenging nature of many of the issues
raised to date.

This report presents the process of procurement from ear-
ly budget farmation in 2013 up to completion of the GMP
process on 2nd November 2018, and the financial detail
behind the capital costs associated.

This is not a comprehensive analysis or commentary on
the project reporting to date, but rather examines the
key activities and strategic decisions that have occurred
during the various approval stages, and their impact on
the project. Nor does it address implications to revenue
costs or aother costs associated with this or other options,
other than those captured in the capital budget (design
team etc.)

The GMP process is now complete, and the NPHDB
would like to formally present here the outcome to our key
stakeholders; CHP&P, HSE and Department of Health
(DOH).

1.2 Project Vision

The National Paediatric Hospital Project represents a
‘once-in-a-lifetime opportunity’ for all those involved in

its design and implermentation. Encompassing two new
paediatric outpatient and urgent care centres at Connolly
and Tallaght Hospitals as well as the Children's Hospital
at St. James's, it is the most significant capital investment
project ever undertaken in healthcare in Ireland and is

a core part of our transition to a new model of care for
paediatric services.
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It is the most significant

capital investment project ever
undertaken in healthcare in Ireland

To achieve this, the NPHDB set the vision to create “one
of the finest children's hospitals in the world” — an aspi-
ration which recognises the impertance that the building
itself can play in supporting the work of clinicians and
creating an environment that is welcoming to children and
their families and makes a real long term impact on health
outcomes.

The design concept gives the new Children's Hospital a
strong identity that is unlike any other hospital. Deliber-
ately so, as the intention is to break with the institutional
mould of traditional hospital designs and create an inno-
vative environment — one that not only meets the highest
clinical standards but is also uplifting, engaging and child
and family-centred.

The design, now completed in great detail and under
construction, has evolved out of extensive dialogue

with many stakeholders over the course of three years,
including staff from the three children's hospitals, with
families, young people and children who are former or
current users of the service, and with local residents and
businesses, This process, which also fostered integration
and alignment of new ways of providing clinical care, has
led to the development of a world class building, expressly
designed for staff to deliver the best possible clinical care
for children and young people.

On approaching the new hospital,
the first impression will be of a
‘floating’ garden about halfway up
the building, a ‘flying carpet’ of
trees and plants.

On approaching the new hospilal, the first impression will
be of a 'floating’ garden about halfway up the building, a
‘flying carpet’ of trees and plants, surrounding a curva-
ceous three-storey pavilion. There will be glimpses and
sounds of life and activity in and around the garden, which
give a tangible sense of this being a special place — a
children's and young person's realm, elevated above the
world of adults. Below the floating garden, the elements
which will be distinguishable immediately are the main
entrance, the outpatient ‘houses' and the parenls’ hostel,

the new children's hospital
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which forms the north side of a generous entrance piazza
just off the South Circular Road. On either side of this,
wings project out like welcoming arms, drawing visitors
towards the haospital's front door.

The curved form of the ward pavilion reveals itself most
clearly above the main entrance, extending down to
ground level as a triple-height glazed screen that allows
the piazza and entrance concourse to feel like an un-
interrupted public space. Once inside, visitors will find
themselves in whal instinctively feels like the heart of the
hospital - a four-storey high ‘great living room' that visu-
ally connects all the building's principal levels. Two key
features will orientate people: the 'biome’ and 'concourse’.
The biome is the main focus of vertical public movement,
a structure reminiscent of botanical gardens that ex-
tends down from the ward levels introducing daylight and
glimpses of the outdoors. The concourse, a vertical cleft
in the centre of the building flows into the biome from the
south, creating a multi-level day-lit atrium connecting the
main entrance with the hospital's other principal public
entrance from the Rialto LUAS stop. The concourse
extends down to a lower ground level, praviding access
to a number of clinical areas as well as the main visitor
car park below the entrance, so that pools of light guide
people intuitively from their car towards lifts and stairs and
on to their ultimate destination as directly as possible.

The concourse's organic form, both in plan and sec-
tion, ebbs and flows to create a range of larger and
smaller spaces and diverse vistas, which enliven the
experience of moving through the hospital's heart. The
sense of animation is further enhanced by the visible
movement of people on different floors, the criss-cross-
ing of bridges across the space and the dynamic of the
panoramic public lifts. The choice of matarials encour-
ages multiple interpretations, stimulating the imagina-
tion of patients and families. Associations with geology,
landscape and townscape as well as science and
technology intermingle, providing interest and stimulus
for different age groups as well as inspiration for artists’
interventions now being finalised.

A key contributor to the building's sense of place and
the quality of patient experience is the way that its
form has been broken down to reduce its perceived
scale and make it more 'legible’. The introduclion of
the ‘floating garden’ halfway up literally elevates the
importance of nature and the therapeutic environment,
making it a central part of the architecture’s character.
It also articulates the hospital's mass into three zones:
a threa-storey podium roughly equivalent in height to
neighbouring houses, the floating garden itself sitting
above a projecting interstitial floor and the ward pavil-
ion, also three storeys high.
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Once the new hospital is compiete,
however, there will be open views
from the floating garden and

the wards towards Kilmainham
and Phoenix Park beyond

The aval's form alludes to the architecture of Dublin's
best-known civic spaces and buildings, most notably its
Georgian squares (with their strong geometric stamp

and landscaped heart) and the nearby Royal Hospital at
Kilmainham (lreland's oldest hospital, now the Museum
of Modern Art), with which the oval is axially aligned. The
relationship between the St. James's site and Kilmainham
used to be largely obscured by existing buildings, now
demolished as part of the recent enabling works. Once
the new hospital is complete, however, there will be open
views from the floating garden and the wards towards
Kilmainham and Phoenix Park beyond, creating a strong
landscape and architectural axis that will ‘ground’ the new
building in its context.

The design has been influenced by a number of key con-
siderations, drawn from the design brief, clinical consulta-
tion process and site context:

Child and family-centred identity:

This is the averriding principle at the heart of the
Children's Hospital's model of care which permeates
avery aspect of the design, from its external form and
scale through to the quality of the building's public
spaces, bedrooms, interior finishes, play and learning
spaces

. Departmental adjacencies:
The importance of arranging the key functional zones
(Emergency, Imaging, Outpatients, Operating The-
atres, Critical Care, Inpatients and Non-clinical), so
that a lean approach is adopted to clinical work flows

Ward design:

The optimum ward arrangement in terms of flexibility
groups 4 wards per floor, so that nursing patterns can
flex as much as possible, unimpeded by formal ward
boundaries. The hospital's 384 bedrooms are all sin-
gle occupancy and are set to become a benchmark
for quality both in terms of their clinical effectiveness
and the patient and family experience

Segregation of flows:

The importance of keeping public, patient, staff and
facilities management flows separate has had a big
influence on our approach to access and circulation.

Process to Guaranteed Maximum Price



This supports the hospital's infection control policy,
protects the privacy and dignity of patients and fam-
ilies transferring between clinical areas and aids the
clarity of wayfinding

Nature & Wellness:

The design maximises the therapeutic benefits of
outdoor space, daylight, natural ventilation, and
break-out spaces for patients, families and staff that
offer opportunities for learning, play and distraction
as well as respite fram the clinical environment

Transportation and access:

Entrances directly into the hospital from the LUAS,
the South Circular Road and the underground car
park will make access as convenient as possible for
patients, visitors and staff

Campus context:

The Children's Hospital is part of a coordinated
masterplan for the St. James's campus, aimed at
integrating the Children's Hospital with the existing
adult and future maternity hospitals. This 'tri-loca-
tion' represents the optimum clinical model, that will
enable significant operational synergles between all
three services

Urban context:

The project's scale and national importance is being
harnessed as a catalyst for regeneration of sur-
rounding neighbourhoods and businesses. Signif-
icant high quality improvements to the surrounding
transportation network and also to the public realm
on and adjacent to the campus have been devel-
oped with local stakeholders as part of this long term
vision. The NPHDB and CHG are also sponsoring
an initiative with DCC and IDA, ' The Dublin 8 Health
and Innovation Hub', which sets out a vision * to
bacome the State's Sillicon Valley of health innova-
tion, generating significant growth in high value jobs
as well as other benefits for Ireland over the medium
to long term'. This initiative seeks to capitalise on the
significant investment being made by the hospital in
state-of-the-art ICT and medical equipment

Sustainability:

Sustainability is embedded in the design of the hos-
pital, which is targeting a BREEAM Excellent rating
and will be the first large hospital development in
Ireland to achieve this. It is recognised that this ad-
ditional 3% capital investment will deliver reductions
in operational costs over the long term. A whole-life
costing approach has been adopted from the design
iof engineering services, maintainable building
assets to clinical equipment selection. These capital
investments are expected lo pay for themselves
within four years
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Technology:

Being the first smart digital public hospital in Ireland
requires a capital investment in ICT data infra-
structure that is world class. Healthcare innovation
is evolving at a rapid rate and it is essential that

the hospital is future proofed now to facilitate the
optimum delivery of all aspects of current and
developing clinical best practice. The supporting
infrastructure is designed to optimise the integration
of clinical equipment with an EHR supported by a
clinical command centre

Future Expansion & Resilience:

The building has been designed with a leveal of clini-
cal, ICT, and engineering resilience that is unprece-
dented, and far exceeds other healthcare buildings

in Ireland. Flexibility is also enhanced through the
incorporation internally of 'soft space’ for shorter term
expansion of critical clinical areas, and designated
areas exlernally for larger scale long term expansion.
The Children's Hospital was designed ‘to be one of
the finest hospitals in the world'. It was designed to
replace the three existing paediatric hospitals in Dub-
lin and to provide world class tertiary and quaternary
paediatric services across Ireland

NJCJH
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2.1 Project Objectives
The key project objectives are to:

1. Deliver the best possible clinical outcomes for chil-
dren and young people

[ %]

Devalop an employer design that will deliver the
project objectives

3. Develop a procurement and contract strategy that will

support:
Delivery of a quality product
Meaningful engagement from the international
market being mindful of the size of the project
and Irish market conditions
Effective programme delivery with an optimum
duration

»  Delivery of value for money

+  Campliance with EU requirements and minimise
risk of legal challenge
Provision of time for design development and
contractor engagement, which is likely to include
approximate Bills of Quantities and convert to
GMP (2 Stage)
Include contract provision for Independent Ex-
pert and client determination
Enable one main contractor to undertake the
entire project

4. Obtain stakeholder approval of the project brief and
sufficient funding for the project

Obtain planning permission for the project taking into
account the size and location of the project

(37

6. Develop an appropriate execution strategy to enable
the entire site be made available for construction,
including:

- Decant of SJH facilities in a timely manner
without compromising the operation of the
existing hospital

Transfer agreement for site transfer to HSE

7. Develop an Enabling Works Contract that will de-risk
the site before the main construction contract com-
mences including:

Diversion of services (Drimnagh Sewar, Utility
Tunnel)

Asbestos
+  Archaeology

Soil Contamination

¥

]
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2.2 Pre-Construction

2.2.1 The Project Boards

The NPHDB was set up by statutory instrument in August
2013.

The Board is responsible for the design, planning, building
and equipping of the Children's Hospital - in other words
the building board. A transitional Board of officials from
the Department of Health and the HSE had been in place
since January 2013 and had pragressed the project on a
number of fronts. These included:

Reconciling the brief with the new site
Publishing the contract notice for the procurement of

a new design team, which was published on 3rd July
2013

5JH leading on the decant work required for the site

At the same time as the announcement setling up the
NPHDB Board, nine members were appointed to the Chil-
dren's Hospital Group Board (CHG).

The CHG is the end user and client of the NPHDB and will
oversee the operational integration of the three existing
hospitals in advance of the move lo the new hospital.

The initial priorities of the new Board were to put in place

a management structure to deliver the project, including

the setting up of a project governance and sub-committee 41
structure. The project was seen as a priority project within

the Government, so the early development of the Project

Brief between the CHG and the NPHDB was essential to

the timely delivery of the project.

The initial focus of the new Board to the end of 2013 was:
Development of Decant Plan for the SJH campus
Development of Project Brief with CHG
Development of Initial Project Budget

NJCJH
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Figure 12: Organisational Chart of Sub-Committea

2.2.2 |Initial Project Budgeting

The brief for the Children's Hospital, now to be located on
the SJH campus, was initially based on the accommoda-
tion brief for the proposed scheme on the Mater Hospital

site.

The Mater scheme had been developed to planning stage,
and detailed project budgets had been prepared by the
Mater team and approved by the Mater Project Board.

The Interim Board of the Children's Hospital engaged
Davis Langdon as Quantity Surveyors in April 2013, to
prepare an Order of Magnitude Cost for developing the
new Children's Hospital on the SJH campus. The total
cost was circa €750m, with a gross floor area of 114,000
sg.m and a project completion date in 2019, and assumed
an annual inflation rate of 3%.

The recently formed NPH team received a briefing from
Davis Langdon on the costings for the SJH scheme in
October 2013. They presented their projections for con-
struction costs, equipment (medical), risk provisions, other
project costs and future inflation predictions. The presen-
tation also included an analysis of benchmarking costs for
other hospital projects.

The NPH produced a number of project cost reports in
late 2013 for discussion with the HSE and Department
of Health, with the aim of arriving at an agreed project

budget and funding strategy that could be incorporatad
into the Project Brief.,

The NPHDB approved a capital project cost report at the
December 2013 Board meeting. This report was based on
a gross building area of circa 116,000 sq.m, a project com-
pletion date of May 2018 and a future annual inflation rate
of 3%. The total cost was €755m with a range of €720m to
€795m given. The Board's key action item was for the team
to continue discussion with the HSE and the Department
of Health; "Agreed Chairman should meet Department of
Health to discuss broad Project Costs™.
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The Chairman of the Board received correspondence from
the Department of Health (DOH) in March 2014, outlining
that €650m Exchequer funding would be made available
for the project (€450m of existing funding and €200m from
sale of National Lottery), and that should the business
case/budget developed by the Board set out requirements
in excess of this figure, it should consider alternatives to
Exchequer funding, including philanthropic or commercial
sources of funding.

The correspondence also referred to the priority status

of the project and the Minister's wish to see it delivered
as quickly as possible, to optimum design and value for
money.

The Project Brief was submitted to the Department for
Health and HSE on 21st May 2014, and centained the fol-
lowing cost breakdown in Appendix B of the submission:

[T A B

Core Hospital Building (including two 650
paediatric outpatients and urgent care

centres)

Research and Education Block 45

Equipment is procured through MES - Capital 65
cost !

Car park is selffinancing - Capital cost 30

Table 9 Cost breakdown per Project Brief 2014

The cost report noted that inflation was provided at an
average of 3% per annum.

The gross floor area of the scheme was 116,150 sq.m.
{excluding paediatric outpatients and urgent care centres).
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2.2.3 The Project Structure

The early engagement with the Department of Health and
HSE around the funding structure set the parameters for
shaping the structure of the project.

The key components of the project are:
Core hospital based on the SJH campus

Two remote paediatric outpatients and urgent care
centres to be opened in advance of the Children's
Haspital

Education and Research component of the Children's
Hospital on the SJH campus, which is separately
funded oulside of the core hospital funding of €650m

Requirement for circa 1,000-space car park to be at-
tached to the Children's Hospital, but funded outside
of the €650m Exchequer funding

The NPHDB brief was ta build and equip the new
facilities, but again funding was to be outside of the
Exchequer funding envelope of €650m

Taking the above parameters, the most appropriate
structure emerged as:

1, Decant project on SJH campus to be managed by
SJH project office, as determined prior to the NPHDB
appointment; made up of various projects and design
teams

2. The Children's Hospital with one design team, incor-
porating car parking and Education and Research all
on SJH campus

3. Paediatric outpatients and urgent care centres at
Connolly and Tallaght Hospitals to have separate de-
sign teams to the Children's Hospital, and separate
procurement process due to different programme
requirements

4. Eqguipment work stream as potential procurement
through Managed Equipment Service (MES)

2.2.4 Stage Approval

The Project Brief was submitted to the Minister for Health
on 21st May 2014, prior to its approval by the HSE. The
Minister gave consent in a letter dated 24th June 2014

to the Director General of the HSE, and copied to the
NPHDB and CHG.

The consent, followed by HSE approval allowed:

The project to proceed to the next stage, including
appointmeant of design team

Design development and submission of the Planning
Application
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A final Project Brief was required in due course, and con-
sent is subject to:

. The CHG in collaboration with the NPHDB was re-
quired to submit a detailed Definitive Business Case.
This provided funding plans around non-Exchequer
elements of the project and was to be submitted in
early 2015 as part of an updated Project Brief

The HSE working with the CHG and NPHDB was
required to examine MES for the new hospital

In a letter to the NPHDRB datad 26th June 2014, the HSE
gave its approval for:

The project to proceed to the appointment of the
design team

Completion of Stage 1 of the design development

The HSE expected the following items to be resolved in
the final brief:

The total available funding from the Exchequer is
€650m; the total capital cost as contained in the
project brief is €790m

The project brief included additional funding
streams for:

Pracurement of equipment through MES.
Self-financing car park
Separate funding for Research and Education
block
These funding streams were to be confirmed in the
final project brief.

Following the appointment of the design team, a
detailed programme timeline for the project was to be
developed and included in the final project brief

NJCJH
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2.2.5 Procurement Strategy

Procurement Strategy: Construction

There were a number of key considerations that informed
the development of the early procurement strateqy for the
project, and whilst we acknowledge the large numbers of
procurements on a project of this scale, we are focusing
on the primary design team and construclion processes.

The first consideration has to be that the project is a public
sector-funded project, and therefore comes under the di-
rection of the Capital Works Management Framework and
European directives for public procurement. This means
that public advertising and tendering are required for most
contracts (unless no market response is received).

The project Boards have to take into account the unigue
requirernents that a project of the size, scale and value of
the Children's Hospital, and the ability of the design and
construction markets to adequately respond to the chal-
lenges and risks that the project will invelve,

The project team needed to consider the information
available from the previous Mater scheme brief, and the
Government's requirement for the priority status and pro-
gramme delivery abjectives.

The NPHDB set up a procurement subcommittee that
focused on the following objectives:

1. Develop a contracl strategy thal will support:
. Delivery of a quality project
+  Get meaningful engagement from the market
Support effective programme delivery

2. Start work on-site shortly after planning approval
received to achieve programme efficiency

3. Appoint a suitable main contractor to undertake the
entire project

F L

Split tender into two categories:

Enabling Works to de-risk site and achieve quali-
ty site set-up

Entire project
Tender package to be based on Bill of Approximate

Quantities, design drawings and specifications sub-
sequently to be converted into a GMP

o

6. The five points above should then reduce overall
project programme by up to 2 years with correspond-
ing inflation saving of circa €50m

By achieving a GMP, the project should be de-risked
by reducing the number and extent of post-contract
claims

=~
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8.  Obtain international interest in tendering for the proj-
ect which could be hindered by scale and complexity,
and the limited pool of Irish contractors capable of
delivering a €600m project

9.  Promote early contractor and specialist involvement
and seek a collaborative approach to project delivery

10. Tenders to be procured by the employer for specialist
Mechanical and Electrical sub-contractors simul-
taneously with the seeking of tenders for the main
contracl, so that the overall contract is awarded as
one with an integrated programme

11. Post-tender award, engage with the main and special-
ist contractors to develop the detailed design, adjust
the Bill of Approximate Quantities to reflect updated
design, and agree an overall contract sum, the GMP

12. Provision in the contract for determination of the
adjusted contract sum by an independent expert to
assist in the delivery of the GMP (if required)

13. Include provision for the employer to have an enti-
tlement to determine the contract in the event that
agreement on the finalisation of the GMP cannot be
reached

14. Separate consideration to be given to the Children's
Hospital at SJH campus and the paediatric outpa-
tients and urgent care centres

Taking the above objectives inta account, consideration
needed to be given to the most appropriate form of contract
to be used for the projects, and what amandments should
be made to the existing Government farms of contract.

The NPHDB procurement sub-committee considered
the optimum solutions to deliver on the objectives set out
above during the period from Octeber 2013 to June 2014.

A number of procurement strategy reports were considered
by representatives of:

Government Contracts Committee on Construction
(GCCC)

HSE
NPHDB

Discussions also took place with the lead partners of the
construction contracts divisions of four leading legal firms,
with extensive experience of the workings of the current
public works contracts.

Representations were also received by majer Irish con-
struction firms.

Following extensive consultation it was agreed lhat:

The standard public works centract would not
achieve the project's primary objectives
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A management contract would not be appropriate as
the objective of tendering the entire project would not
be met, which would also eliminate New Engineering
Contract (NEC) target cost contracts

A 2 stage procurement strategy would enable the
detailed design to develop while engagement of the
main contract proceeded

If the contract was split between a below ground
basement phase and the remainder of the proj-
ect, this would deliver both garly main contractor
and specialist contractor involvement, and also
maximise programme critical path activity

The team were also very aware that major ser-
vice diversion works needed to be undertaken
{Drimnagh Sewer and Utility Tunnel), and ar-
chaeolagical and ground contamination de-risk-
ing would be very beneficial in the successful
delivary of the project

The procurement strategy would be outlined in the
tender documents for the design team, and an early
task for the selected design team would be the verifi-
cafion and development of detailed contract conditions
for incorporation in the construction tender documents

The outcomes of the early procurement strategy discus-
sions were:

A standalone lump sum contract using PW-CF1 for
the enabling works tendered in advance of the main
works tender
A single contract for the main works based on
amended PW-CF1 in two parts:
Phase A - basement warks; lump sum contract
Phase B - remainder of project; 2 stage GMP
process

Separate tenders for Mechanical and Electrical works
tenderad at same time as main works

Once the design team procurement process was
complete the early procurement strategy would be
validated by the appointed design team in conjunc-
tion with the NPHDB team and their advisors
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2.2.6 Decant

Site Transfer

The site required for the Children's Hospital is located
on lands that required a transfer agreement from SJH

to HSE. The site size and legal agreement discussions
commenced in early 2013 and had to be concluded prior
lo the NPHDB going to tender for the construction of the
new hospital.

The final legal agreements were concluded in March
2017, with a License to Build Agreement in 2016,

Decant

The site propased for the Children’s Hospital on the

SJH campus contained a number of active clinical and
administrative service accommodation units that required
redeployment before work could start on the new project.

The planning of this work was under the leadership of
SJH. Adecant project team, including representatives
from the HSE (funders for the programme), was set up

in early 2013, with the objective of setting out an agreed
decant plan by September 2013.

The initial Children's Hospital project milestone programme
had a target completion of Q4 2014 for the decant project.

During 2014, 2015 and early 2016 the decant steering
group (comprising SJH as decant project lead, HSE as
funder and NPHDB as end user) discussed numerous proj-
ect scopes and budgests, culminating in the agreed Decant
Strategy Report Rev 6, with cost apportionment as follows:

HSE 23

SJH 11
NPHDB 9
Total 43

Table 10: Cost apportionment per Decant Strategy
Report Rev 6

The projected completion date for all decant warks was
December 2016.

Subsequent to the Rev 6 report, briefings were held with
the Depariment of Health in January 2016, where it was
outlined that the delivery of the decant plan now involved
the NPHDB providing Project Management resources to
assist the SJH project team. Furthermore, it outlined the

the new children's hospital
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key task of finalising an agreed decant plan and pro-
gramme was a primary concern.

Decant Strategy Plan Version 13.4 was agreed by the
steering group in March 2016, and re-apportioned as
follows:

The NPHDB agreed at its Board meeting on 6th January
2016 to fund the additional decant costs on the proviso
that the available funding for the Children's Hospital proj-
ect would be increased at a future date and reflected in a
Memorandum for Governmant.

The Board also agreed that the tender process for the
main project would not commence until there was confir-
mation of dates for vacant possession of the entire site,
and agreement on a new decant budget.

e e |
The decant stage of the project
had major implications for the
logistics and operations of the
SJH live campus. It was on the
critical path of the overall

the Children’s Hospital

project and involved circa

40 different projects.

The decant plan completion date was revised to March
2017. This was now impacting on the start of the Chil-
dren's Hospital construction, as the Enabling Works

Contract was due to start in August 2016 and be complate
by the end of July 2017.

The actual completion date for the decant works was
April 2017; the delay in final completion meant that partial
possession of the sile was given to the Enabling Works
contractor initially.

e
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The decant stage of the project had major implications
for the logistics and operations of the SJH live campus.
It was on the critical path of the overall the Children’s
Hospital project and involved circa 40 different projects,
from new builds to renovations and the introduction of
modular units.

It proved to be a very significant undertaking over a
period from early 2013 to its completion in April 2017. The
agreed project budget was €48m, of which the NPFHDB
allocation was €16m. Whilst there was only a partial han-
dover of the site to NPHDB initially, the outcome was very
successful, particularly given the risks associated with
working alongside an operating haspital, and the avoid-
ance of potential delays to starting the Children's Hospital.

2.2.7 Design Team Appointment

Employer Design

In July 2013, during the Interim Board's term, a contract
notice for the procurement of the design team was pub-
lished in the QJEC on 3rd July 2013, comprising principal
services, procured as independent appointments.

The target timetable was that tender documents would be
issued to shortlisted candidates in September 2013, and
that the tender process would be completed and awarded |
by Q4 2013.

The notice specified that the project procurement ap-
proach would be a design build contract with employer
design.

When the NPHDB Board was formed and a procurement
group put in place, one of the early considerations was a
review of the design team procurement approach.

The outcome of the review was that a recommenda-
tion was put to the NPHDB Board that the design team
procurement process be withdrawn from the market and
a new procurement strategy based on employer design
be Initiated. This was with a view to going to the market
as soon possible, once the Project Brief and Scope of
Services was sufficlently developed.

The Board approved this strategy. The primary reasons
for recommending this change were:

1. The complexity of a healthcare project of this size,
as well as the high level of services involved reguire
the employer to have control aver the quality of the
design and specifications. This may be put at risk in
design and build contracts

2. The project scope and brief is primarily based on the
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previous Mater scheme, which needed to be validat-
ed by the NPHDB team. This process is mora sujted
to employer design contracts

3. The Irish construction market has very limited
expertise in delivering design and build projects on
complex healthcare projects (they have been used
on education projects with mixed results). Design
and build procurement is more suited to standard
units in the industrial sector

The NPHDB therefore sat about preparing a set of tech-
nical requirement documents setting out the scope of the
project, the proposed procurement approach for construe-
tion, and the services that would be required from the
principal design team members.

These included:

Architectural services

- Civil and Structural Engineering
Mechanical and Electrical services
Quantity Surveying
Fire Safety
Planning
PSDP

The above services were issued in individual lots and
subject to direct employer appointments. The scope of
services included the Architect taking on the role of design
team leader and employer's representative, appointed to
administer the construction contract.

The Quantity Surveyor's role included being responsible
for Cost Management of the main contract and the Me-
chanical and Electrical services.

The scope of the project was set out in the Preliminary
Design Brief issued with the tender.

Prior to the issue of the tender documents a market en-
gagement event was held to outline the new approach to
the design tearm procurement, and also the new approach
to the construction procurement.

Very positive feedback was received to the employer
design and amendments under consideration to the public
works construction contracts.

In accordance with Government procurement guidelines,
a pre-qualification process fook place and firms were
shortlisted and invited to submit tenders.

The tender documents were issued in March 2014; a
tender evaluation process followed and interviews were
conducted prior to the final identification of the most eco-
nomically advantageous tenders.
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The lechnical requirement document included the follow-
ing target project programme:

I

Submit Planning Application Feb - 15
Tender Enabling Works Contract May =15
Tender Main Works and Specialists Aug - 156
Commence Main Works Dec—15
Agree GMP Q3-16
Contract Completion Q3-19

Table 12: Target Project Programme per technical
requirement document

Appointments were made for all lots in August 2014,
except for Fire Safety consultant, where a legal challenge
was taken. This appointment followed in January 2015,

A separale procurement process was undertaken for the
appointment of the paediatric outpatients and urgent care
centres design team. This contained the same lols as the
The Children's Hospital, except for the planning services,
which were to be the same firm across all projects, as one
planning application was to be submitted.

This process started on 4th October 2014 and was con-
cluded in January 2015.

2.2.8 Planning

The design team were appointed in August 2014 and one
of the key deliverables during this stage of the projects
development was the planning process.

The planning application was going to constitute the
largest application ever submitted for a State-funded
healthcare development. It was going to encompass the
Children's Hospital on the SJH campus, as well as the
paediatric outpatients and urgent care centres at Tallaght
and Caonnally Hospital in Blanchardstown.

The design documentation was developed by two sepa-
rate design teams.

The NPHDB set up a planning sub-committee under its
governance structure to advise the Board in relation to
this key specialist task. This sub-committee would lead
and liaise with the design team in relation to all planning
matters.

QOne of the first tasks was for the team was to open dia-
logue with the Planning Authority to establish that the proj-
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ects constitute Strategic Infrastructure Development (SI1D).
This was established and agreed at an early stage. It was
also established that the planning submission would be
supported by an Environmental Impact Statement (EIS).

During the development of the planning scheme a number
of cost effectiveness studies were carried out around mul-
tistorey car parking in favour of basement option, and the
brief requirement for 20% expansion space.

It was decided that the planning risk was too high, and that
the basement car park option had to be included in the
planning scheme if the brief requirements were to be met.

Following extensive consultations and the development
of a very comprehensive Planning Application package, a
planning submission was made to An Board Pleanala on
10th August 2015.

This was just 12 months after the appointment of the
design team, a considerable achievement considering the
size and scale of tha project, and the volume of informa-
tion submitted.

During the process, the planning board decided that an
oral hearing would be held prior to a dacision being an-
nounced. A ten-day hearing took place in December 2015.

The planning application received significant public, media
and lobby group interest during the planning process and
the oral hearing, not least as it followed the failed applica-
tion for a children's hospital on the Mater site in February
2012.

A grant of planning was issued on
26th April 2016, a period of nine
months from application - an
excellent outcome for a project

of this size

A grant of planning was issued on 26th April 2016, a
period of nine months from application - an excellent aut-
come for a project of this size, comparing very favourably
with other large planning applications in the State, which
often result in failure, appeal or judicial review. A further
very positive outcome of the planning permission was it
contained very reasonable conditions and financial contri-
butions. The NPHDB did not appeal any of the conditions
attached to the permission.
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2.2.9 Pre-Tender Engagement

Market Engagement

The NPHDB and design team recognised al an early
stage that thera was a need lo engage with the construc-
tion seclor far a number of reasons including:

+  The project was of a size, scale and complexity not
experienced in the Irish public sector previously

The public sector contracts had received very
negative commentary from the industry, which was
particularly concerned about risk transfer and the
confrontational nature of the contract

The recession had seen a large number of leading
Irish firms exiting the market, and it was considered
vital to generate overseas interest in the project (which
has proven historically difficult), such that sufficiently
capable firms would submit competitive tenders

The NPHDB had a key objective of developing a
collaborative working culture on the project, and
this would require amendments to existing forms of
contract

A series of workshops and ‘Meet the Buyar® events were
held in Dublin and London in September 2015 to pramote
the project, present the project vision, and explain the
procurement and contractual arrangements proposed for
the project.

The events were very well attended by both main contrac-
tors and specialist contractors. They proved to be a major
contributing factor in generating significant interest in the
tender pre-qualification process, resulting in nine main con-
tractor applications and 14 specialist applications.

The process commenced in August 2015, with submis-
sions in Octaber 2015 and short listing January 2016.

The outcome was qualification and selection of five main
contractors, four mechanical and four electrical services
contractors.

Prior to the issue of the tendering documentation, a
pre-tender briefing was held with all of the selecled ten-
derers on 31st May 2016 to reaffirm the NPHDB objec-
tives for the project, the 2 stage procurement process and
changes made to the public works contracls.

Tenders were issued on 17th June 2016 and 1st July 2016
for the main and specialist contracts respectively.
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2.2.10 Design Team Stage Reports

Stage 1 Report

The design team's Stage 1 Report summarises the design
and consultation work carried out from its appointment in
August 2014 up to the Report's publication and recom-
mendation of the preferred design option for the NPH in
January 2015.

It describes the key project objectives and constraints, the
design principles adopted by each discipline, the options
considered, and the evaluation process undertaken to ar-
rive at the recommendation. It also sets the construction
budget for the preferred design.

Objectives and Constraints

The Design Brief had identified that the objectives of the
new hospital were first and foremost to provide a child and
family friendly environment on & human scale. This must
prave flexible over the years as needs change. '

A set of departmental adjacency requirements had to be
met internally.

Externally, the emphasis was on incerporating nature into
the design, with green space used for relaxation areas.
The overall design was to support the regenaration of the
area, both visually and in the provision of public spaces.

e e e —— = = i =]

The existing “Hospital Boulevard”
had to be maintained to give
vehicular traffic access through
the campus, both throughout the
construction and upon completion.

Planning constraints limited the height of the building

to seven stories above ground, and similarly plot ratio
constraints defined minimum green space requirements.
The whole campus was to be considered, with a view to
integrating shared services, utilities and future projects,
such as the Maternity Hospital.

The site offers both opportunities and constraints, The
sharp fall in level (the site falls by 14m S-N) at the north
(Mount Brown) end provides an opportunity for a basement
level entrance to the car park, and the LUAS at the south
end provides an opportunity for a pedestrian entrance that
is within a two or three minute walk of public transport,
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The existing “Hospital Boulevard” had to be maintained
to give vehicular traffic access through the campus, both
throughout the construction and upon completion. A
helipad would be required, the location of which needed
to take into account both flight paths and a balanced ap-
proach to noise management for local residents.

Future expansion space to the tune of 20% of the site was
required.

The site conlains a Utility Tunnel, which links the exisling
energy centre with the existing hospital. It alse is home to
the Drimnagh Sewer, and hospital foul and storm water
drainage. Each of these services would need 1o be kept
live at all times.

Design Principles

Architecturally the internal design emphasised natural
light in the internal spaces, vertical and horizontal logis-
lics efficiencies, wayfinding opportunities, and extarnally
incorporation of landscaping and green space at all
available levels.

The three ward floors, designed as an oval for optimum
workflow, rise from the 4th floor transit slab as a struc-
ture with a separate identity to the Hot Block and Fingers
below. This is to maximise visual impact.

Structurally, a concrete, rather than a steel frame was
proposed as the most effective option, at a 7.8m grid. A
Level 4 transfer slab would allow for a transition to a differ-
ent spacing far the ward block.

The ground conditions of Dublin boulder clay dictated that
the perimeter wall be constructed from secant piling and
ground anchors be used in ground bearing slabs in order
to combat groundwater conditions.

The Drimnagh Sewer was to be diverted around the
perimeter of the site, picking up another diversion of the
existing hospital drainage.

Mechanically a mix of ventilation systems were included,
in order to utilise low pressure drop mechanical venti-
lation and extensive heat recovery. The plant would be
situated in:

Basement (boilers, hot water systems, water storage,
generators and transformers)

Level 3 (AHUs serving the floors below) and
Level 7 (more AHUs and chillers)

The heat demand was expectad to be 25 GW/year, and
a steam connection to Diageo was to be considered.

Electrically a load of 38 GW/Year was to be expected,

the new children’s hospital
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with an BMVA connection required. Low energy lighting
formed part of the energy efficiency approach required to
meet a BER A3 rating, which is a statutory requirement.

The standby generators are set up in N+1 configuration
to cover the whole hospital load, whilst critical areas will
have UPS back up.

A number of service relocations were identified including
a new gas main along James's Streel, the relocation of
the Rialto ESB sub-station, two new 10kV feeds from
the ESB110kV network, as well as a replacement utility
tunnel around the perimeter of the site.

Options Considered

An alternative multi-storey car park, built adjacent to the
hospital, was considerad, which would have cost less

to construct than a basement car park. However, this
sterilised too much footprint which was required to meet
the 20% expansion requirement, so the basement option
was preferred.

The helipad location was also considered at the north end,
but due to the neighbourhood impact on local residents
being greater than locating it at the south end, the South
and was the preferred location.
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Evaluation Process

The Design Brief (which NPHDE produced from the Mater
Hospital project) was issued with the design team tender
and laid out the basic requirements of the NPH praject —
net areas per department, adjacencies required, function-
al reguirements etc.

From this - and following several rounds of consultation
with both internal Clinical Groups and external agen-
cies such as DCC and An Bord Pleanala - the design
team worked up five options for review by the NPHDB
team in October 2014, This number was then reduced
to three, each of which was scored at a review on 12th
November 2014.

Option 3 won out in all categories, scoring an aggregate
80.5%, versus the next best 68%. Cost was reviewed
separately, where Option 3 scored as the Ic#West cost
option,

A Peer Review made up of a body of six professionals
from each discipline was then convened on 19th Novemn-
ber 2014. It agreed with the rankings and made some
further design development suggestions. The key sug-
gestion made was to move to a 950 space car park below
ground, with 50 spaces above ground adjacent to the
Emergency Depariment, from the previous 750/250 split
which required too much above ground space.
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Cost

A construction budget of €360m was developed, based on applying circulation
allowances to net areas required and typical rates for areas. Circulation, trans-
portation, plant, site specific requirements (Drimnagh Sewer, Utility Tunnel), and
site preparation costs were also added.

Net | Circulation |Plant & Comms| Grass Area | Building Works | Site Works Total
m? m? m* m? € 3 €

Hospital 65,205 21,518 27,751 114,474 273442947 42,196,000 315,638,947
Education 1,986 555 746 3,287 7,942,146 819,665 8,761,811
Research 2,133 806 1,083 4,022 9,718,907 880,335 10,599,242
Car Park 25,000,000
(1,000

spaces)

Total 360,000,000

Tahle 13: Construction Budgel and Area Assessment for Stage 1

Allowances for inflation, risk, VAT, design team fees, planning fees and contri-
butions as well as NPHDB direct costs were excluded. Other warks which were
not included were SJH decant costs, paediatric outpatients and urgent care
centres, the future Maternity Hospital, as well as ICT hardware and software.

Inflation is a critical factor given the lengthy duration of the project, Table &6
summarises the market view at the lime.

201 2.10 % 2.00 % 3.00 %
2012 2.96 % 3.00 % 3.00 %
2013 268 % 3.00 % 3.00 %
2014 4.38 % 3.00 % 3.00 %
2015 -

Table 14: Market Views of Infiation at Stage 1

On that basis, various scenarios were run and a figure of €60m was recom-
mended for construction cost inflation.
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Stage 2A Report

The design team Stage 2A Reporl covers the design development over a six month
period from January to July 2015. It builds on the previous report, incarporating
further consultation with both client groups and external authorities, and includes
peer reviews with independent advisors,

Changes

The nature of change was largely around realignment of deparimental adjacencias,
as more detailed clinical consultation took place.

This gave rise to more design layout work, which in turn pushed out the target date
for the submission of a planning application by one month, to July 2015.

It also involved an increase in net floor area of 4,119m2, the largest of which was
due to the incorporation of some 1,363m2 of shared energy centre facilities with
SJH, 900m2 of additional concourse space was added to improve circulation and
allow for wider walkways, 569m2 for larger open plan offices, and 432m2 of shared
services area with the CSSD (Central Sterile Supplies Department).

Other increases, albeit on a smaller scale, included fire afficer requirements, the
addition of ICT hubs, as well as retail and catering concession spaces.

The building height grew by 300mm, to allow for an increase to the height of the
plant room floor, from 3.8m to 4.1m. Ground level also rese 500mm, from Ordi-
nance Datum (OD) 20.5 to 21.0m. This was to align entrance levels at the LUAS
and Main Rialto entrances, and save excavation volume across the whole footprint.

The roof-based plant on the Fingers was moved due to planning concerns, and special-
ised cladding was added to the energy centre flues in response to planning concermns.

Description Nett Area Gross | Cost@3-2014
m? Area m? €

52‘

CS5D — Shared Services 758 2,120,000
2 Shared Energy Centre 1,364 1.885 3,044,000
3 Catering 50 88 250,000
4 1:200 Review 36 63 180,000
5 Increased Concourse Area 900 1,580 3,160,000
6 ICT Hubs 250 439 1,098,000
7 Additional Retail 175 307 770,000
8 Larger Open Plan Offices 568 1,000 2,000,000
9 Fire Officer Requirements 343 600 3,168,000

8 Sprinkler Requirement to Ward Block

Additional Staircores to Ward Bock and Between Fingers

10  Increase Height by 300 mm at Interstitial Plant Lavel 760,000
11 Planning De-Risk Items 450,000

. Cladding to Energy Centre Flues

Updated Construction Budget 4,119 6,820 17,000,000

Table 15: Area Changes and Associated Costs at Stage 2
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Cost

A construction budget of €£360m was developed at
Stage 1, and increased to €377m at Stage 2A to incor-
porate the changes outlined in Table 15.

This is comprised:

Stage 1 Approved Construction 360,000,000
Budget

Add: CSSD Shared Services 2,120,000
Add: Shared Energy Centre 3,044,000
Adjustments from Design

Development

Calering 250,000
1:200 Review 180,000
Increasqd Concourse Area 3,160,000
ICT Hubs 1,098,000
Additional Retail 770,000
Larger Open Plan Offices 2,000,000
Fire Officer Requirements 3,168,000
Increase Plant Room Floor Height by 760,000
300mm

Cladding to Flues 450,000
Total Approved Stage 2A 377,000,000

Construction Budget

Table 16; Construction Cost Adjustments at Stage 2A

Allowances for inflation, risk, VAT, design team fees,
planning fees and contributions, as well as NPHDB direct
costs were excluded.

S.JH decant costs, paediatric outpatients and urgent care
caentres, the future Maternity Hospital, as well as [CT hard-
ware and softwara.
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Stage 2B Report

The design team Stage 2B Report cavered the subse-
quent design development from July 2015 until March
2016. This period included the planning submission,
made on 10th August 2015, and was immediately followed
by issue of tenders for the construction works,

A Pre-Planning Report was commissioned and produced
by GVA prior to submission, and an Oral Planning Hearing
was held over 10 days at the beginning of December 2015
after submission.

Contractors were shortlisted during this period, and a
project programme developed prior ta tender.

A BIM Model was developed, federating the Civil and
Structural, Architectural, Mechanical and Electrical models
into one entity.

Changes

Client consultation continued, and several changes to
clinical interiors were identified. Specialist areas were
reviewed, such as the Radio Pharmacy and the Stem Cell
Laboratory, which will require further development,

Changes included the incorporation of an FM Yard at
Basement 2, restaurant and kitchen modifications, and a
creche at level 00.

Cardiology increased in size, pathology moved location,
and the concourse stairs were widened.

A lift core was added from Basement 1 to the Emergency
Department and stairs were added in the ward block to
give emergency egress.

The link to SJH to accommadate adult patients arriving at
the helipad was simplified.

Space savings were made in the basement from the
previous Stage 2A, reducing plant rooms by 665m2 and
car parking by 67m2, while maintaining the number of car
park spaces at 969.

NJCJH
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Stage 2A | Stage 2B Nov-15 Stage 2BFinal

e m* m#

Drawn Nett Area 66,363 69,097 69,060 68,713
Departmental Grossing Factor 21,900 22,755 23,866 23,692
Gross Departmental Area 88,263 91,852 92,926 92,405
Plant (including Energy Cantra) 12,578 13,506 12,841
Vertical Communication 5,484 6,160 6,130
Harizontal Communication 10,027 9,299 9,514
Risers 2,925 3,151 3,380
28,244

The Children's Hospital Gross Internal 116,507 122,866 125,042 124,270
Area

Provision for SJH Plant 1,670 1,670 1,670
Tolal Gross Internal Area 116,507 124,536 126,712 125,940
Basement Area for Cars 29,420 32,245 33,743 32,315
Vertical Communieation / Risers 665 1,106 845
Bicycle Parking 207 207
Research & PH Waste 117

Other Areas 250

Total Gross Basement Car Park Area 29,420 33,484 34,849 33,417
Total Gross Area (Bullding & Car Parks) 145,927 158,020 161,561 159,357

Table 17: Area Changes from Stage 1 to Stage 2B

Cost
A construction budget of €377m was developed and approved at Stage 2A.

The budget now incorporates inflation, which had been flagged previously (original
budget based on 2013 rates) and including a contingency for risk. The aspergillus
and enabling works packages , and an allowance for owner controlled insurance
were deducted. Some additions were included (oullined in Table 18).

The Children's Research and Innovation Centre (CRIC) was also separated out,
as agreed at Stage 2A, as it would be built separately and funded from a different
stream.

The Stage 2A budget was therefore approved at an increased €440,720,000.
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Stage 2A Approved Construction 377,000,000
Budget

Add: Inflation Provision 70,000,000
Add: Risk Provision 17,000,000
Adjustments from Design

Development

Basement Works 500,000
Attendance on Group 2/3 Equipment 2,000,000
Deductions

Owner Controlled Insurance (1,900,000)

Children's Research and Innovation (11,786,000)

Centre (CRIC)

Aspergillus Prevention (3,700,000)
Enabling Works (8,394,000)
Total Approved Stage 2B 440,720,000

Construction Budget

Table 18: Construction Costs Adjustments at Stage 28

Allowances for VAT, design team fees, planning fees
and contributions, as well as NPHDB direct costs were
excluded.

Other works not mentioned here and budgeted separately
are the paediatric outpatients and urgent care centres, the
future Maternity Hospital, as well as |ICT Hardware and
Software.
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2.2.11 Business Case Reports
& Approvals

Capital Update — March 2016

The NPHDB provided a capital update to the Department
of Health and HSE in its report dated 9th March 2016.
This was reflected in the Draft Definitive Business Case
report dated 13th July 2016.

The capital costs may be summarised as follows:

Preliminary Business Case / Project Brief 790
SJH Shared services, CSSD and Energy 10
Centre Shell - NPH Letter 10th April 2015

Stage 2A Design Development - Increase 7
Floor Area

Decant scope — NPH Letter 22nd Jan 2016 7
Inflation Projection - Linesight Report 23rd 34
Feb 2016

VAT on Above 6
Sub-Total 854
Omit CRIC (Separate Procurement) (18)
Update Total 836

Table 19: Summary of Capital Costs at March 2016

The funding model to support this capital budget was:

Core Hospital - Exchequer Health Funding

Education and School - Exchequer Education 22
Stage 2A Design Development - Increase 7
Floor Area

Car Park / Commercial 42
Inflation Projection - Linesight Report 23rd 34
Feb 2016

Equipment - MES 65
Total 836

Table 20: Funding Model for Capital Costs at March 2016

This informalion was contained in a Government Infor-
mation Memorandum issued at this time as there was no
stalutory approval process required at this stage.

the new children’s hospital
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The next approval process was prior to the construction
investrment decision where the Final Project Brief and
Definitive Business Case would be required.

Final Project Brief & Definitive
Business Case — February 2017

The NPHDB submilled the Final Project Brief and Defin-
itive Business Case to the Department and HSE on 24th
February 2017.

The Minister in his letter dated 27th April 2017 gave his
consent to the Final Project Brief and approved the con-
struction investment requirement to enable the NPHDB to
award the main construction contract in May 2017.

The capilal costs / funding may be summarised as follows:

2.2.12 CHP&P

The Minister's consent letter dated 27th April 2017 to the
NPHDE Final Project Brief contained under section (vii)
proposed Project Governance structures now that the
project was moving to the point of construction investment
decision.

The revised governance structures included the estab-
lishment of a Children's Hospital Project and Programme
(CHP&P) Board chaired by the Secretary General of the
Department of Health and a HSE Steering Group.

The CHP&P Board was to meet on a quarterly basis,
with the Group CEOQ of the CHG and the Project Director,
NPHDE to be in attendance.

The NPHDB have provided Capital Budget updates at
these meetings, and following the award and signing of
the Construction Contracts in August 2017 reported that
the current eslimated capital budget had increased by

Exchequer €61m due to:
outpatients and urgent care centres : 7

Fire Cert Added Scope with Sprinklers 20
Third Level Education and School 22 Throughout
Equipment - Traditional Sourcing if not MES 65 Programme Alignment - BAM and Specialists 23
Non-Exchequer Design Team Fees - Extended Timescale
GHG Conmbito] £0 NPH Direct Costs — Extended Timescale 4
Car Park/ Retail gl Paediatric outpatients and urgent care centres 6
Total 983 - Programme and Liquidations

Total 61

Table 21: Summary of Capital Costs by Funding Source
at February 2017

The capital costs in Table 21 are the same as contained in
the Definitive Business Case (Pages 245 and 250). Note
exclusions and CRIC.

The HSE in its letter dated 3rd May 2017 approved the
Final Project Brief and noted the following:

The construction consists of two phases of work:

Phase A circa €82m paediatric outpatients and
urgent care centres circa €40 m (approval to proceed
immediately); and

Phase B works which will be subject to a separate
instruction and finalisation of VE and GMP

NATIONAL DESIGN
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Table 22: Construction Cost Adjustments at August 2017

Following discussions on the Capital Update the CHG

/ NPHDB were asked to provide options on how these
additional costs could be contained within the approved
Definitive Business Case figures.

Options were subsequently discussed around de-scoping,
shelling out space, and deferring works. These options
were rejected and delivery to the approved Project Brief
was re-confirmed.

The agreed strategy was then:

To seek additional funding for the out of scope Sprin-
kler works

. Deliver €6m through re-use of equipment and defer
fit out of 8 ICU beds

Further examination of philanthropy and other polen-
tial funding streams

Review Contingency allocation
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The CHP&P Board was appraised prior to the July 2018
meeting that:
The GMP discussions would not be concluded within
the June 2018 programme timeline, with contract
award of 3rd September 2018
Significant cost issues had arisen with the Main
Contractor (BAM) and specialist contractors (Mercury
and Jones Engineering)
A three month extension to the Phase B contract
award period had been agreed with the contractors
giving a new date for award of 3rd December 2018

2.2.13 Enabling Works Contract

The procurement strategy for the project included the
following key objectives:

1. Develop a Contract Strategy that would support
effective programme delivery.

2. Start work on site as soon as possible after Planning
Approval is received.

L

Split the tender inlo an Enabling Works Contract and
Main Works Contract.

The first critical activity on the construction programme
was receiving a vacated site from St. James's Hospital
such that work could commence on the clearing and
de-risking the site prior to the Main Works commencing.

To achieve the above objectives a procurement process
started for an Enabling Works Contract with the SAQ
being issued in August 2015; invitation to tender in March
2016 ; tenders received in May 2016 with wark starting on
site in August 2016.

Prior to enabling works commencing on site, the Decant
of the site needed to be complete and existing St. James's
Hospital activities successfully decanted to new or modi-
fied facilities.

The total Decant and transfer of the site to the HSE
proved vary challenging and resulted in partial handover
of the site to the Enabling Works contractor.

There was also a requirement to carry out necessary
Aspergillums prevention works to some St. James's
Hospital buildings adjeining the new hospital construe-
tion site, as extensive demolition works formed part of
the Enabling Works Contract.

The Enabling Warks Contract included:
Site clearance and demaolition of existing buildings
Asbestos removal

Ground investigation to determine any archaeology
and soil contamination risk
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Initial site services diversions
Site establishment

Hoardings

The planning permission grant was received on 26th April
2016 which set the earliest date for commencing Con-
struction Works.

The Enabling Works Contract commenced on the 8th Au-
gust 2016 with a contract sum of circa €8m excluding VAT,
which was very good value for money; the Final Account
was delivered for this figure.

The benefit of delivering the Enabling Works Contract for
circa €8m prior to the commencement of the Main Works
Phase A have had a major impact on the de-risking of the
project. This included both removal of potential asbestos
in existing buildings which were to be demalished, and
archaeology and ground contamination works surveys.

This was all prior to the commencement of the major site
excavations, incorporating removal of some 400,000 cu.m
of mixed materials, topsoil and sub-sail.

This work is one of the highest
risk categories on any major city
centre project, and it was carried
out on a live Hospital campus
without any disruption to the
operation of the Hospital.

This work is one of the highest risk categories on any
major city centre project, and it was carried out on a live
Hospital campus without any disruption to the operation of
the Hospital.

2.2.14 Contract Conditions

Central to the procurement strategy for the project were
two key considerations, namely ensuring that both do-
mestic and international contractors with the capacity and
expertise to undertake the Children's Hospital would be
attracted to bidding for the project, and that an early start
on site and thus an early handover of this key infrastruc-
ture project could be delivered on.

In considering these assential requiremants a number
of key deliverables became apparent, namely a 2 stage
tendering procass, to enable an early start on site, and
a collaborative procurement process/contract would be

NjCjH
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necessary to ensure contractor interest and participation
in the bidding process. Also identified was the need to
build adequate safeguards/ decision milestones into the
procedures and contract.

The gavernment conditions of contract, in use in the Irish
construction market and which are required to be utilised
on all public works, do not make provision for fast track

2 stage tendering. It has also attracted a good deal of
criticism around being an adversarial rather than a collab-
aralive contract.

It became clear at an early stage in the process that
contractors with the capacity to undertake the Children's
Hospital, and in particular international contractors, would
not be willing to tender on the basis of the government
form.

This was further compounded by the intelligence from the
market that the large Mechanical and Electrical sub-con-
tractors, both domestically and internationally, would

not be willing to tender on a domestic basis to the main
contractors, which at the time was also the norm for the
government form of contract.

It was apparent therefore that substantial amendments
would be necessary to the government form, If delivery of
the key objectives noted above was to be achieved.

This process also overlapped with the mid-term review
of the govarnment form by the GCCC, who had identified
a number of issues which had arisen around the imple-
mentation of the government form, and which they were
seeking to address by way of amendments.

Some of their considerations around:

Tendering Mechanical and Electrical systems directly
to specialist sub-contractors

The BOQ

The use of provisional/reserved sums to cover
bespoke medical equipment procured later in the
construction process

would dove-tail with some of the key considerations being
reviewed for the Children's Hospital contract conditions,

However, the Children’s Hospital also retained the key
objectives of early delivery and 2 stage tendering, which
were not considerations for the review of the govern-
menl form (which does not envisage fast track 2 stage
tendering).

In recognition of the fast track procurement and the
processes around the 2nd Stage adjustment required to fa-
cilitate this, a further key requirement was identified around
requiring the contractor/ key sub-contractors to sign up to
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a GMP undertaking before any award of the main contract
(Phase B) works could be given.

A formal GMP agreement is not provided for under the
government form of contract and this provision would also
have to be provided for by way of amendments to the
standard forms.

A GMP is an undertaking from the contractor / sub-con-
tractor that the final cost for the project, excluding only
scope changes, will not exceed the GMP figures signed
up to by them. A scope change only applies to works
which are entirely outside the intent of the original con-
tract. As such it is a very important, reassuring and valu-
able undertaking for any employer to have on a contract.

As the impartance of these key deliverables to the suc-
cess of the project became more apparent, so did making
appropriate alterations to the existing government forms
of contract. An immediate engagement with the GCCC
was necessary, around the procurement strategy for the
project, the logic behind that strategy and the amend-
ments which would be necessary to the government form
to deliver on this strategy.

Several procurement strategy reports were prepared and
prasented as part of this review process, and several pre-
sentations also made to the GCCC. This was a pasitive
and construclive engagement, with the GCCC acknowl-
edging the unigue and sizeable challenges around the
procurement and successful delivery of the Children's
hospital, and the nead for appropriate amendments to the
government form to meet these challenges.

A number of key and technical amendments were ulti-
mately agreed as being necessary and acceptable. The
key ones in the context of the government form of contract
operational at the time were:

A 2 stage, collaborative tendering process. Warking
to achieve an early start on site and early completion
of the overall project (by twe years) and also attract-
ing contractor tendering interest by way of offering
collaboration and the opportunity for contractor input
into the 2nd Stage process

A reguirement for the contractor/key sub-contractors
to pravide the employer with a GMP, prior to any
instruction being given to proceed with the main
(Phase B) contract works

Clearly defined processes and proceduras to arrive
at an appropriate GMP, with also a key provision for
the employer to determine the contract at will at that
stage if deemed necessary, with important protec-
tions limiting the contractors entitlament to recover
costs in the event of such a determination

As part of that clearly defined GMP process, pro-
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vision for an Independent Expert to make binding
decisions, and thus ensure even where items are in
dispute a binding GMP can be arrived at
Tendering the complex and highly specialised Me-
chanical and Electrical works on the Children's Hos-
pital directly to the specialist contractors who have
the expertise and skillset to undertake these works
Subsequently appointing them as domestic sub-con-
tractors to the Main Contractor, whilst still providing
the sub-contractors involved with important protec-
tions around issues such as their cash flow payment
to them by the Main Contractor
In the context of the GMP requirements, clear defi-
nitions and examples around what would canstitute
a scope change and thus avoiding the potential for
future misunderstandings or claims around the issue
of scope changes
Bespoke dispute management procedures, to avoid
both the potential for disputes arising and where
they do arise to work to resolve them speedily and
efficiently
A cap on the unlimited liability under the government
form at the time and other considerations around
stepped liquidated and ascertained damages
A cap on the value of the performance bond etc.,
which given the size of the project would simply have
been too excessive for contractors to have assumed
responsibly for and would have effectively discour-
aged contractor participation in the project
Clearly defined procedures around the recavery of
excessive tender inflation (in excess of 4%), only in
the later years of the project, reflecting both the con-
siderable timeline for a project of this size and also
the volatile Irish construction market as it recovered
from a sustained period of recession (at the time of
tender)
The above provisions were reviewed and considered at
length with the GCCC and ultimately were agreed as both
necessary and beneficial to successful delivery of the
Children’'s Hospital.

As a result of the provisions identified:
Large and experienced contractors/ sub-contractors,
both domestic and internationally were successfully
encouraged to tender for the project
Work on the project has commenced approximately
two and a half years earlier than would have been
achieved using traditional procurement methods

+ It also ensures the Children's Hospital will be handed
over several years earlier than otherwise would have
been the case
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The 2nd Stage adjustment has been completed in
line with the process and procedures set out and pro-
vided for in the contract. In this regard key provisions
around issues such as the Indepandent Expert have
proven to have been absolutely essential and to have
delivered on their key objectives

The safeguard around the employer's ability to deter-
mine the contract at will (with key safeguards around
cost if this provision is exercised) is enshrined in the
contract should the employer require it

2.2.15 Tender Process

Tender Issue

Tender documentation was prepared and issued in accor-
dance with the procurement strategy developed for the
project. This procurement was a 2 stage process

1. Pre-gualification; and

2. Tender

Pre-Qualification

Contractor / Specialist selection was based on the
outcome of the pre-qualification process. This process
resulted in the following:

Main Contractor 5 Contractors Shortlisted

Mechanical Installation 4 Specialists Shortlisted

Electrical Installation 4 Specialists Shortlisted

Lift Installation 4 Specialists Shortlisted

Curtain Walling / Glazing Inadequate Market
Reply — No Specialists

Shortlisted

Cladding Installation Inadequate Market
Reply - No Specialists

Shortlisted

Table 23: Summary of Contractors / Specialists
Shartlisted by Service after Pre-Qualification

In relation to the Curtain Walling / Glazing and Cladding In-
stallation works the market response to the pre-qualification
was inadequate to allow the formation of shartlist for tender.

As a result and following agreement from all the Main
Contract applicants these works were incorporated into

the Main Contract Warks.

NJCJH|
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Tender

Tender docurmentation was prepared and issued as noted
below on the 17th June 2016 to the contractors that had
been selected following the conclusion of the pre-qualifi-
cation process.

Main Contract 21 Qclober 2016
Mechanical Installation 200 October 2016
Electrical Installation 20" October 2016

Lift Installation 29" September 2016

Table 24: Summary of Tender Return Dales by Service

As part of the tender documentation an Indicative Timeline
Programme identified both overall construction duration,
of 48 months, and an outline construction logic.

The programme was prepared to assist the contractor

/ specialist develop programmes related to their works.
The programme for each of the selected contractors
would be required to be incorporated into a fully aligned
programme for the works prior to contract award.

Key features of this Indicative Programme are as follows:

Project Phase Date / Time

Phase A Works Commence Jan 2017
Phase B Works Commence Oct 2017
Mechanical / Electrical May 2018
Commence

Overall Construction Period 48 Months
ICT Hub Fit-Out Commence Sep 2019
Client Equipment Installation Oect 2020

Table 25: Indicative Programme Timeline

Tender Returns

This section of the report sets out details in relation to the
receipt and evaluatien of tenders.

Main Contract 21st October 2016

NATIONAL DESIGN
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Tenders were received from the following contractors
within the deadline specified:
BAM Building Ltd.
Dragados S.A. & Collen Construction Lid.
: FCC Construction $.A. & Walls Construction Ltd.
John Sisk & Sons (Holdings) Ltd.
A tender was not submitted from the following:

Brookfield Multiplex Construction Eurape Ltd.

Mechanical Installation 20th October 2016

Tenders were received from the following contractors
within the deadline specified:

HA O'Neill Ltd.

Kentz Ireland Ltd.

Leo Lynch & Co (Group) Lid.
Mercury Engineering

Electrical Installation 20th October 2016

Tenders were received from the following contractars
within the deadline specified:
s Designer Group Engineering Contractors Ltd.
Kentz Ireland Ltd.
. Mercury Engineering
Patrick Lynch Ltd.

Lift Installation 29th October 2016

Tenders were received from the following contractors
within the deadline specified:

Kone (Ireland) Ltd.
Otis Ireland
Schindler Ltd.
A tender was not submitted from the following:

Orona Mid-Western Lifts Ltd.
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Tender Evaluation

The tender evaluation for each element was carried out in
accordance with the Procurement Sub-committee agreed
procedures developed prior to the receipt of tenders. The
process which was used is summarised below.

Quality: Price

The evaluation consisted of both a Qualily and Price
assessment. The allocation of Quality / Price was as
follows:

Quality 25%

Price 75%

Table 26: Summary of Evaluation Scoring Allocation

The Quality and Price Evaluations were carried out inde-
pendently of each other by separate teams.

The Financial Evaluation did not commence until the
Quality Evaluation had been concluded and signed off.

Quality Evaluation

The Quality Evaluation was carried out by the Quality
Evaluation Panel. This panel was supported by separate
Technical Support Panels to provide assistance in relation
to the following:

Community Benefits
Programme & Schedule
Specification

Facades / Curtain Walling
Health & Safety

The Quality Evaluation Panel prepared on Evaluation Re-
port for consideration and sign off by Assessment Panel.

Financial Evaluation

On receipt of the tenders the financial elements were re-
moved fram the averall tender submission. The financial
elements were opened to verify compliance.

The financial documents were immediately sealed and
placed in a secure store pending the conclusion of the
Quality Evaluation,

On the conclusion of the Quality Evaluation and sign
off by the Assessment Panel the Financial Evaluation
commenced.
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The Financial Evaluation was carried out by a separate
Evaluation Panel and on conclusion of this evaluation a
Financial Evaluation Report was prepared. The outcome
of this evaluation was then combined with the results of
the Quality Evaluation into a combined report.

Fallowing the conclusions / close out of any queries /
clarifications in relation to the evaluation the Assessmant
Panel identified a Preferred Bidder for each element ten-
dered, which was then recommended to the NFHDB.

Tender Evaluation Outcome

The outcome of the evaluation process was the following
being identified as the Preferred Bidder:

Main Contract BAM Building Ltd.
Mechanical Installation HA O'Neil

Electrical Installation Mercury Engineering

Table 27; Summary of Preferred Bidders Identified for
Main Contract, Mechanical Installation and Electrical
Installation

In relation to the Lift Installation we would note that no
Preferred Bidder was identified at this stage. This was
due to technical compliance issues with the tenders
received.

As a result of the above the decision was taken to re-ten-
der these works. The same process was adopted in re-
lation to the re-tender with the outcome of the evaluation
identifying the following:

Lift Installation Schindler Lid.

Table 28: Summary of Preferred Bidder Identified for Lift
Installation
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Below is a summary of the marks allocated to each tenderer together with the

ranking:

|Ranking  [INoi
Main Contractor Bam Building Ltd.
Marks Awarded 92423
Mechanical HA O'Neil
Installation
Marks Awarded 956.60
Electrical Mercury Engineering
Installation
Marks Awarded 905.40
Lift Installation Schindler Ltd,
Marks Awarded 919.14

Table 29: Summary of Marks Awarded and Ranking by Service

Tender Sums

Further to the evaluation process noted above, set out below is a2 summary of the
tenders received from each of the Preferred Bidders identified.

Main Contractor BAM Building Ltd.
Mechanical Installation HA O'Neil

Electrical Installation Mereury Engineering
Lift Installation Schindler Ltd.

Table 30: Summary of Tender Sums from Praferred Bidders by Service

Note: In relation to the tender amount for BAM Building Ltd the sum of
€568,920,321.38 identified is the amount included on the Tender & Schedule and
has not been adjusted to reflect the tenders received from the Reserved Specialists.
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Adjusted Tender Spread

The table below notes the tender spread received for the works. The tender sum for
each of the Main Contractors has been adjusted o reflect the tender amounts for
the Preferred Bidders for the Reserved Specialists.

2.2.16 Pre-Contract Engagement

Following the conclusion of the tender evaluation, the following preferred bidders
were identified.

Main Contract BAM Building Ltd.
Machanical Installation HA O'Neil

Electrical Installation Mercury Engineering
Lift Installation Schindler Ltd.

Table 32; Summary of Preferred Bidders by Service

Having identified the preferred bidder for each element of the works the appropriate
Letters of Intent / Unsuccessful Letters were prepared and issued to the tenderers.
These letters were issued February 2018,

Following the expiry of the required standstill period pre-contract clarifications
discussions commenced with the selected contractors. The NPH Tearn were very
aware of issues of public procurement and the need to avoid any potential for nego-
tiation with the contractors during this period. However, given the scale and nature
of the project engagement clarifications on a number of issues was required prior to
Contract Award.

These issues included the following:
1. Provision of project insurances

2. Bonding arrangements
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3. Collateral warranties

4. Project delivery teams / structure

Lo

Transfer arrangements in relation to the Enabling
Weorks Contract

6. Potential opportunities to de-risk the works includ-
ing Scope of Enabling Works and potential early
access for excavation works. (We would note that
BAM Building Ltd did not avail of the Early Access
provided to commence the excavation works during
the summer period)

7. Procedures in relation to Pre-Phase B engagement

8. Review of contractor proposals in relation to tempo-
rary access road

9.  Programme alignment between the Main Contractor
and Specialists. The Main Contractor and Reserved
Specialists all tendered the works on a high level
overall programme for the works. Once the preferred
bidders were identified the contractors were required
to develop a co-ordinated programme that would
form the basis of Contract Award. This alignment
included addressing the following;

Access dates for each of the plant room areas.
Sequence of working
Weatherproofing dates for each floar / zone.

Handover dates for equipment rooms and ICT
hubs

Commissioning periods for the building services

Implication of the introduction of the requirement
for full sprinkler installation

10. Re-tendering arrangements in relation to the Lift
Installation

1. Arrangements in relation to Value Engineering to be
incorporated Pre-Contract

12. Selection of the Independent Expert
13. Selection of the Standing Conciliator
14. Selection of Project Board Members
15, Contract close-out arrangements

16. Formal contract signing
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2.2.17 Contract Award

The tender process was concluded on 20th/21st Octo-
ber 2016 for the Children's Hospital Main and Specialist
contracts and the evaluation process to identify the most
economically advantageous under the Quality and Price
criteria were concluded by 3rd February 2017 (a period of
11 weeks).

The procurement regulations contain a standstill period
during which the tendering firms can raise objections to
the proposed contract awards.

This was identified as a high risk to the project at an early
stage taking into account legal challenges that have taken
place on other high profile public projects and the com-
plexity of Public Procurement and EU Requirements.

The NPHDB did not encounter
any challenges to the
award notifications

The NPHDB did not encounter any challenges to the
award notifications and proceeded to engage with the
preferred bidders to clarify pre-contract clarifications which
resulted in the contract being signed for the Children's
Hospital on 3rd August 2017.

The procurement pracess resulted in the contracts being
awarded to Tier 1 Main and Specialist contractors in BAM,
Jones Engineering and Mercury Engineering.

A similar process was concluded for the two paediatric
outpatients and urgent care centres which resulted in
Main and Specialist contract award to BAM for the Main
Contract and Patrick Lynch and Mercury Engineering,
contracts being signed on 31st August 2017.

The paediatric outpatients and urgent care centres awards
under the Specialists was delayed due to the cessation

of business of the preferred Mechanical and the Electrical
sub-contractors, Walsh Mechanical Ltd and Precision
Electric (Ireland) Limited.
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a Construction Phase A
Following protracted contract discussions and execution,
site activity officially began on the 2nd Octaber 2017. This
was the beginning of Phase A, the Intention being that this
ultimately transitions into Phase B.

The abjectives of Phase A are:

To divert the Drimnagh Sewer around the site boundary
Divert the Utility Tunnel around the site boundary

Excavate and export all but the access road earth-
waorks from the site

Build the concrete frame to a level that allows lhe
construction of the northern access road, the earliest
possible removal of lhe central access road, and the
timely completion of the Hot Block in Phase B

Enabling Works had been progressing for some time, and
2nd October 2017 marked the transition to the Main Build
for Phase A. Hoardings were already in place, so now
more site cabins were required to house the contractors
for the next 4 to 5 years.
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Madifications to existing pipewaork in the Utility Tunnel
were immediately planned, to enable easy change over at
a later date, and the first piling rig arrived on site to start
on the temporary piles required to start the new Utility
Tunnel.

The scope of Phase A had been defined in the tender as
having a temporary southern access road. However, a
proposal from BAM to re-route the temporary access road
through the centre of the site was subsequently adopted,
sa dividing it into a North and South site.

The original tender intent was that Phase A would take

the building up to a complete Lower Ground level podium
slab. However, the central road initiative meant that the
concrete frame would now be built in two parts, eventually
jaining up when the permanent northern access road was
opened, and the temporary central road removed.
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3.2 Value Engineering

Significant Value Engineering Analysis has been carried out on the project. This
section of the report sets out how Value Engineering (VE) was addressed at each of
the following stages:

1. Pre-Tender
2 Pre-Contract Award

3.  Post Contract Award

Pre-Tender

As part of the 2 stage procurement strategy adopled for the project it was rec-
ognised that there may be a requirement to implement VE to achieve budget tar-
gets. As a result, the design team commenced a review of potential VE prior to the
issue of the tender documentation.

A schedule of potential VE works was prepared and included within the Stage 2B
Report,

The VE Schedule included within the Stage 2B Report had a potential range of
€33.10m to €48.02m, however the implementation of these items would be subject
to approval.

Pre-Contract Award

The Schedule of Potential VE included within the Stage 2B Report formed the basis
of continued VE Analysis.

Following the issue of the relevant Letters of Intent the design team were able lo up-
date the VE Schedule based on the tender rates received from the preferred bidder
and were also in a position to identify further potlential VE items.

The outcome of this VE Analysis is set out in the Report on Tenders (April 2017)
where potential VE in the amount of €70,177,740 was identified. The approach pro-
posed by the Procurement Working Group in relation to this schedule is as follows:
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Category AVE 19,797,826 6,194,628 11,260,756 37,253,210
items

2 Category B VE 26,657,676 3,345,906 2,920,948 32,924,530
Items

3 Adjusted Target 46,455,502 9,540,534 14,181,704 70,177,740
Budgat

Table 35: Value Engineering by Category and Service

In the period between the Issue of the above report on tenders and the close out
of the contract in August 2017 the analysis and development of the VE continued.
During this period discussions were held with the contraclors in relation to the ex-
tent of the items incorporated into Category A.

The outcome regarding VE at Contract Award was as follows:

Category A VE 16,523,965 5,606,861 11,230,756 33,361,582
ltems

2 Category B VE 31,352,446 4,590,907 3,659,750 39,603,103
ltems

3 Adjusted Target 47,876,411 10,197,768 14,890,506 72,964,685
Budget

Table 36: Value Engineering by Category and Service al Conltract Award

At the Contract Award the overall total of the propased Value Engineering was
€72,964,685,

NJCJH
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Post-Contract Award

During the period between the Contract Award and the commencement of the Pre-
Phase B Engagement process in October 2017 further analysis continued in relation
to the Category B Value Engineering Schedule.

Adjustments were made resulling in the position as noted below:

70

Ref | Description Main Contractor Mechanical Electrical | Main Contractor
€ € : Profit
€
1 Category AVE 16,523,965 5,606,861 11,230,756 2,104,702 33,361,582
ltems !
2 Category B VE 25,915,375 4,240,810 3,559,748 975,070 34,691,003
ltems
3 Adjusted 42,439,340 9,847,671 14,790,504 3,079,772 70,157,287
Target Budget

Table 37: Value Engineering Adjusted Budgel

This sum of €70,157,287 was incorporated into the adjusted budget for the works.

(The eventual VE savings adopted in the GMP are discussed in 3.3 GMP Process —

Step 1: Value Engineering Delivery)

3.3 GMP Process

Guaranteed Maximum Price (GMP)
- Robustness

A GMP is a guarantee from the contractor that the project
on completion will not exceed the GMP arrived at before
the work commenced on site. This is generally arrived

at after the contractor has been given an opportunity lo
review the design and collaborate with the design team on
arriving at the GMP. During this period the contractar is
able to make reasonable submissions and representations
around the risks and associated costs.

The GMP is only adjustable after it's signing for what are
clear cut "scope changes”. These are generally classified
as changes clearly outside the scope and intent of the
original contract. For example, a substantial increase in
floor area. Thus, there is a limited opportunity, and only for
very clear cul reasons, for the contractor to vary the GMP.
It therefore gives a very high degree of cost certainty for
an employer on a construction project.

It i= most effective when it is combined with a 2 stage ten-
dering strategy, which facilitates an early appointment of
the contractar and thus enables him to be involved in the
development of the final design and provide his expertise
as part of that process. This should encourage an environ-
ment which provides positive engagement and collabo-
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ration between the employer's team and the contractor's
teamn.

A GMP provides a number of key advantages:

It encourages contractors and sub-contractors to look
down the line and identify project risks and pinch-
points, thus providing an opportunity to address and
mitigate these risks before they become an issue and
potentially a serious risk to the project

. Contractors assume the risk for all quantities previ-
ously measured by the employer's design team after
signing of the GMP. This encourages the contractar
to carefully check the quantities measured for the
project as he will be assuming all risk for them, even
where there is a mistake in the measurement of the
guantities necessary to complete the finished project

: It should encourage a collaborative and open en-
gagement between all parties in properly assessing
project risks/programme and other challenges and
waorking to minimise the potential negative impacts of
zame, well in advance
Most importantly it is designed to provide a high
degree of cosl certainty for an employer before he
commits to a construction project

Al the same time this provides the contractor with a
reasonable opportunity to identify the cost/quantities
risks which he may be taking on board and receive
an appropriate/fair allowance for same
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The above advantages represent significant benefits

for any employer, particularly employers undertaking
complex projects, being constructed over a lengthy
timeline in a challenging and highly inflationary construc-
tion market. Essentially cansiderations that apply to the
Children's Hospital.

Achieving a GMP is challenging on all project types, but
on a heavily serviced project it is particularly difficult. It
can sometimes be perceived as encouraging contractors
to identify cost risks and seek compensation for same

in the pre-GMP agreement period, thus creating an
environment where earlier cost recovery is encouraged
by contractors.

However, this perception is not accurate and can repre-
sent a serious misrepresentation of the key advantages of
achieving a GMP, The real and unacceptable costs on any
construction project relate to those which arise as a result
of inefficiencies, unnecessary delays and disruption which
need not and should not have happened.

Unfortunately the construction industry, due to the once-
off and unique nature of most construction projects, has a
poor recard with regard to costs baeing incurred post con-
tract signing, and most worryingly of all, costs which could
have and should have been avoided with belter collabo-
ration and the earlier identification of potential problems
before they become actual problems,

e e e |

Often money committed in a GMP
agreement to address a potential
problem before it becomes a
serious and disruptive problem is
money well spent.

Often money commiited in a GMP agreement to address
a potential problem before it becomes a serious and dis-
ruplive problem is monay well spent, and ultimately pre-
vents much more significant costs being incurred further
down the line. This combination of early problem selving,
and working in a collaborative environment to mitigate the
substantial risks which exist on any construction project,
are ideally addressed in a 2 stage tendering arrangement,
combined with a final GMP undertaking from the contrac-
tor before the project commences,
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The GMP and Design Completeness

The report highlights the challenges which have taken
place around the 2nd Stage design and the delivery of
design information in line with the original programme
timelines.

On signing of any GMP, the bills of quantities which have
formed the basis for arriving at the 2nd Stage package
adjustment will become a schedule of rates and the basis
for the GMP itself will be the drawings, specifications and
supporting decumentation produced by the design team
as part of the 2nd Stage/GMP process.

This highlights the critical importance of this information be-
ing complete and robust and that it is properly assembled
and cross checked to ensure a complete set of documents
is in place to provide a comprehensive GMP agreement.

Given the flow of infarmation and the timelines for same,
particularly around the civil/structural/architectural (CSA)
information delivery versus the Mechanical and Electrical
(M&E) delivery, different design cut off dates had been
agreed for them.

The CSA design cut-off point was the 3th March 2018,
with an addendum package being utilised to pick up the
comparatively small information drop between then and
the 17th August 2018, much of it by way of clarifying RFl's
{(generally design team responses to contractor requests
for infarmation). The M&E design cut-off point was on

the other hand the 17th August 2018, reflecting the later
delivery of design information for the services installations
on the project. Overall however it Is the intention that the
GMP is based on the information for all packages provid-
ed up to the 17th August 2018, both for the CSA and the
M&E.

A review of the design information, including supporting
clarifying RFI's (Request for Information), issued by the de-
sign team, highlights that a comprehensive set of informa-
tion has been assembled in support of the GMP process.

Given the volume of the information produced, consider-
ing both the size and complexity of the project, it will be
extremely important that the final assembly of the GMP
documentation for GMP signing purposes is carefully
quality checked and referenced to ensura no information
is inadvertently omitted.

Currently this process is well in hand and the design
team have agreed protocols, process and procedures to
facilitate this information being gathered, checked and to
ensure it is included in the GMP agreement signed off on,
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GMP: Public Works Contracts
and the Children’s Hospital

Whilst a GMP is quite common on commercial projects,
its use on Irish public works projects is rare. However,
the benefits of an effective and well-constructed GMP are
self-evident on any project. On governmenl contracts in
recent imes, using the standard government form and

in the highly volatile tendering market which has existed
in the recession / post-recession environment in Ireland,
post contract award variations ranging from 10% up to
40% have not been uncommaon,

A less than desirable, and often corrosive environment
has manifested itself on site post contract, with opportuni-
ties far claims being pursued, and often delays and stop-
page on site whilst issues were resolved. This has often
resulted in crippling cash flow issues, which contributed
to contractor insolvencies and huge issues for employers
in the public sector seeking replacement contractors in
accordance with EU tendering requirements.

On a hugely challenging, heavily
serviced and unique project
such as the Children’s Hospital,
collaboration, early problem
identification and problem
solving, are absolutely essential.

On a hugely challenging, heavily serviced and unique
project such as the Children's Hospital, collaboration, ear-
ly problem identification and problem solving, are abso-
lutely essential if it is to be successfully delivered. A GMP
particularly when combined with a 2 stage collaborative
process encourages this process and ensures conlinued
pro-active and positive behaviour from the Main Contrac-
tor and sub-contractors thereafter as they are assuming
and taking the risks for delivering the project for the strict
GMP undertaking they have signed up to.

The Children's Hospital has gone through an intensive 2
stage adjustment, with the 2nd Stage adjustment having
recently been finalised, and the project re-measured and
the costs updated to reflect the now fully developed dae-
sign. This reflects a structured and well defined process,
wheareby the contractors have assumed responsibility and
the risk for all quantities. The rates from the 1st Stage ten-
der have been applied to the 2nd Slage quantities, which
in turn now reflect the full design. The Step 2 adjustment
arrived at, at the end of this process is €798m and as
noted earlier this has been a clearly defined and formulaic
process, which was clearly set out and defined.
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The GMP process which runs in parallel with this two
stage process requires the Main Contractor and the
sub-contractors to address all contract risk around any
further design development, resclving issues on site,
programme extensions and timeline reviews, and clashes
between services etc. In this context the extract from the
contract noted below (Ref Clause 5.1 of the Conditions of
Contract) gives a sense of the very substantial cost risks
the contractors are required to assume responsibility for,
as part of the GMP agreement.

“The Contractor shall be deemed o have salisfied itself
prior to the instruction fo commence the Phase B Works
of all circurnstance that may affect the cost of executing
and completing the Works and of the correctness and
sufficiency of the Adjusted Contract Sum and the Guar-
anteed Maximum Price to cover the cost of performing
the Coniract, The Adjusted Contract Sum and the Guar-
anteed Maximum Price shall be deemed to have provid-
ed allowances for all risks, customs, policies, practises
and other circumstances that may affect its performance
of the Contract, whether they could or could not have
been foreseen, excepl far evenls for which the Contract
provides for adjustment of the Contract Sum and / or
the Guaranteed Maximum Price."

Getting to the GMP Construction Budget:
Three Step Adjustment

The Approved Business Case was set for the project in
April 2017.

The tenders from the Main Contractor BAM and the two
principle sub-contractors, Mercury (Electrical Installation)
and HA O'Neill (Mechanical) were received in the summer
of 2016. The updated programme for the project targets

a handover for the completed building in mid 2022. The
period 2016 to the end of 2018 has been a period of hyper
tender inflation in the Irish construction industry, with na
sign of the level of tender inflation moderaling to any sig-
nificant degree between end of 2018 and the end of 2022

The Approved Business Case was updated for approved
scope changes such as the full sprinkler installation
required for the project and the pragramme alignment
between the Main Contractor and the services installation
sub-contractors. This updated budget was set at €606m
for the project.

The table below sets out the movement of the Approved
Business Case Budget set in April 2017 of €575m to the
Budget set for the project in 2017 of €606m. Thereafter
it tracks the three step progression to the agreed GMP
figure, noting the percentage movement in each step.

Process to Guaranteed Maximum Price



€ Million

BRI

Approved Budget Set 2017 Step 1: Step 2 Step 3 B:
Business Case to include scope VE Not Achieved 2nd Stage Praject Risk; Size;
April 2017 changes; e.g. sprinkler (E20M of target Measuremant Programme /

€70M achieved) Adjustment Praliminaries
€575 €606 €656 €798 €890

Figure 13: 2017 Target Budget: 3 Step Adjustment to GMP for 2022 Outfurn

Step 1: Value Engineering (VE) Delivery:

€606m: + 8.2% Step 1 increase

Central to achieving the targeted budget was the success-
ful delivery of €70m in targeted VE. Whilst clear strate-
gies around delivery of this very substantial saving were
identified, in hindsight this was a very challenging farget o
deliver on, in the context of a contractor who was €130m
less than the second tenderer €148m less than the third
tenderer and €179m lass than the 4th tenderer. Of the
€70m target, €20m was successfully delivered.

Step 2: 2nd Stage Measurement Process:
€798m; + 21.6% Step 2 increase

This is a well-defined and formulaic process, as clearly set
out in tender and contract documents. It involves taking
the provisional quantities identified and priced in the 1st
Stage tender (in approximate bills of quantities) and apply-
ing the tender rates associated with same to the quantities
measured for the now fully completed dasign (completed
at the end of the 2nd Stage pericd). At the end of this pro-
cess the 1st Stage tender is adjusted and the contractors
now take responsibllity and the risk for all quantities on
the project, with the BOQ becoming a schedule of rates.

It had been anticipated that this adjustment should not
exceed +10%, reflecting a 90% targeted design certainty
for the 1st Stage design. Given the early/fast track nature
for the 1st Stage tender, the 90% certainty for design,
particularly with regard to the Mechanical and Electrical
installations was a very ambitious target and one which
was not fully delivered on.
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Step 3: Guaranteed Maximum Price
(GMP) Finalisation: €890m:
+ 11.5% Step 3 increase

The final step is the GMP finalisation itself and setting the
GMP for the project. The GMP is the contract price which
the Main Contractor and sub-contractors give an under-
taking to deliver the completed project for. The only ex-
ception to this strict undertaking being an approved scope
change, which is a change clearly outside the scope and
intent of the contract. It involves contractors assuming and
taking on responsibility for a substantial degree of cost
risk, recognising that a well-structured and defined GMP
greatly reduces the potential for and the risks around post
contract costs arising post the works starting on site. In
the context of the Children's Hospital the majority of the
costs provided for here relate to the extended and ap-
proved programme for the project works and the implica-
tions of extended timelines, together with the impact of the
cost movements in the 2nd Stage adjustment on contrac-
tor's preliminaries costs.

As noted earlier a well-constructed and robust GMP
agreement greatly reduces the capacity for a post GMP
agreement increase in costs, and the potential for dis-
ruptive and wasteful cantractual claims and challenges
thereafter. As such this should be viewed in the context of
greatly reducing the potential for post GMP/contract cost
increases, claims for increases, disruption on sile as a
result and ultimately the potential for disputes and delays
ta the project.
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The “Independent Expert” and the 2nd
Stage Adjustment / GMP Process

The contract makes for provision for the appointment of
an Independent Expert, who has the authority to rule on
matters of disagreement between the contracting parties
with regard to any computations and adjustments to the
contract sum which may be in dispute. In this regard any
decisions the Independent Expert arrives at will be binding
on both parties.

The use of the Independent Expert was anticipated as
being around occasional items of particular dispute, which
simply could not be resolved between the parties as part
of the agreed 2nd Stage adjustment/GMP process. This
reflects the fact that the processes and procedures around
the 2nd Stage/GMP adjustment, were clearly defined in the
contract conditions, and followed a clearly defined set of
adjustment criteria.

In reality, by April/May 2018 it
was becoming apparent that
the process was experiencing
substantial pinchpoints and
blockages around agreeing
and resolving key issues

In reality, by April/May 2018 it was becoming apparent

that the process was experiencing substantial pinchpoints
and blockages around agreeing and resolving key issues
around the 2nd Stage adjustment. Key challenges arose
around issues such as the interpretation of the rules of
measurement and the adjustment of tender rates to reflect
issues around design development and new items of work.

To resolve these critical impasses and in consideration
of the extremely challenging timelines for agreement of

a GMP, it was agreed that the Independent Expert would
adopt a much more pro-active approach. This resulted in
the Independent Expert becoming immersed in the 2nd
Stage adjustment and a key player in keeping it moving
and the packages being signed off and agreed in a timely
manner. Bearing in mind that there were in excess of 150
packages to be agreed and resolved if the 2nd Stage
adjustment milestone was to be deliverad on.

The Independent Expert sat in on many meetings and
briefed himself and became familiar with the issues
impacting negatively on the process and those having
the potential to cause delay on the project. In an effort to
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keep the process moving, the Independent Expert advised
that wherever possible he would listen to the various
issues and arguments all parties had around various
issues of difficulty, and would provide them with varbal
guidance around how he felt they could and should be
resolved in accordance with the provisions of the contract.
He requested that all parties take on board his verbal
(non-binding) comments and act on them, in order to keep
the process maving and adhering to the tight timelines
invalved. Hawever, if any party continued to disagree

with his verbal advice and guidance he would be happy

to put it formally in writing, with his reasoning around his
conclusions, in which case it would be formally binding on
all parties involved.

In the spirit of the guidance provided by the Independent
Expert and in recognition that ultimately he could make
his verbal advice binding in writing, all parties generally
accepted his verbal guidance and worked to resolve any
cantentious issues in line with his verbal advice.

The Independent Expert thus became absolutely key to
the 2nd Stage/GMP adjustment/process and was a key
player, who became a regular and key attendee at all
design team/contractor meetings. There is no doubt that
without his invalvement in all aspects of the process and
procedures, the challenges around the 2nd Stage/GMP
adjustment would have been greatly increased and very
difficult to resolve in the timelines set out.

His involvement in Step 3, the final GMP process which
was concluded only in recent days was absolutely key
and ultimately it was his guidance and ruling on a number
of quite contentious items which enabled the process to
be concluded.
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The GMP and the Revised Annual Cash
Flow Projections for the Project

As noted previously in the report the agreed GMP is the
end outcome of a clearly established and defined con-
tractual process. The current GMP assessment reflects
the 2nd Stage adjustment, which has been particularly
impacted by the increase in the Mechanical and Electrical
2nd Stage adjustment and also the longer programme
duration agreed as part of the adjustment process.

This impacts on the overall cash flow for the project, but
the impact is more pronounced on particular years and
is longer in duration, extending now more into the latter
period of the contract warks.

The chart below demonstrates this, in noting the origi-
nal construction cash flow projection and comparing it
with the updated GMP cash flow, noting the differences
between the lwo.

As is evident from the table the impact of the GMP cash
flow is more pronounced in the years 2021/22, reflecling
the concentration of services being installed on the Project
in these two years, and in turn the more substantial 2nd
Stage adjustment relating to the services installations.

Currently the Independent Expert is preparing a report
around his considerations and guidance to all parties
involved around the finalisation of the process, which will
be issued separately.

€300
€250
€200
B
% €150
w
€100
€50
€ | 75
{ 2018 2019 2020 2021 2022 2023 2024 |
= Budgel of €606M 80 120 140 160 96 10 0
B GMP of €890M 80 135 165 250 200 45 15
B Variance 0 15 25 90 104 35 15

Figure 14: Cashfiow Comparison: Construction Budget v Finalised GMP
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3.4 GMP Analysis

This section of the report sets out the development of the costs from Target Budget
identified in 2017 to GMP finalisation. Each step in the development of the costs is
set out below.

Target Budget Provision

The Target Budget Provision in the sum of €607,115,967 was established. This sum
was set out within Section 13.6 of Report on Contract Award 4th October 2017,

Main Mechanical Electrical Lift

Contractor Installation Installation Installation

€ € € 3

1 Target 383,084,603 107,954,129 86,184,861 5,000,000
Budget

Main Contractor

Profit

€
24,892,374

607,115,967

Table 38: Targel Budgel Pravision

In relation to the above sum we would nole that this assumed achieving the following
Value Engineering:

Electrical Lift
Installation

Mechanical
Contractor Installation Installation
€ € €
42,439,340 9,847,671 14,790,504 0

Description Main

1 Targeted VE
Delivery

Main Contractar
Praofit

€

3,079,772

70,157,287

Table 39: Assumed Value Engineering within Target Budget Provision

Step 1 — Impact of VE Not Achieved

As noted above the Target Budget of €607,115,967 was based on achieving VE in
the sum of €70,157,287. During Step 1 of the 2nd Stage adjustment €48,555 832
of VE was not realised. Set out below is the Adjusted target Budget reflecting the

impact of the VE not achieved:

Description Main Mechanical Electrical Lift| Main Contractor |
Contractor Installation Installation Installation Profit
€ € € € &
Target Budget 383,084,603 107,954,129 86,184,861 5,000,000 24,892,374 607,115,967
2 Value 24,740,981 7.106,734 14,062,022 0 2,646,095 48,555,832
Engineering
Not Achieved
3 Adjusted 407,825,584 115,060,863 100,246,883 5,000,000 27,538,469 655,671,799
Target
Budget

Table 40: Adjusted Target Budget due to Impact of Value Engineering Nof Achieved
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Step 2 - 2nd Stage Measurement
Adjustment

In addition to the impact of the VE not achieved the cost

assessment was adjusted during the 9 month Pre-Phase
B Engagement period to reflect the canclusion of the De-
tailed Design for the works. These additional costs have

been grouped under the following categories

1. User Change
At the time of the preparation of the tender documenta-
tion the I.'Jser Engagement process had not concluded.

As a result, the tender document reflected the output
from the process at that time. The User Engagement
process continued after the issue of the tender docu-
ments with the developed design reflecting the output
from this process.

Examples of adjustments include;

Group 1 Fittings tendered during the Pre-Phase
B period adjusted

Additional data/ sockets/ medical gas outlets
etc. together with associated infrastructure
incorporated into developed design an which
GMP is based

2. Design Development
As the project was tendered on the basis of a 2 Stage
process, this involved taking provisional quantities
identified and priced in Stage 1 and applying tendered
rates received in competition to re-measurement
quantities which reflect the developed design.

Ref | Description User Design

Change Davalopment
€ €

This would include for example:

Taking quantities for elements of the mechanical
installation generated from typical room designs
and updating to reflect completed system de-
signs during Stage 2

Statutory Issues
This relates to incarporating the impact of two key
events into the detailed design;

Conditions attached to the Fire Certificate with
the detailed design associated with these con-
ditions being addressed during the Pre-Phase
B period

Changes incorporated into the detailed design
to reflect the outcome of the Grenfell fire

Omissions in Stage 1 Documentation

Any omissions to the design or Stage 1 measure
are reflected under this category. Examples of these
would include;

Stage 1 design assumptions that needed to

be changed (Secondary containment in lieu of
conduit)

Items nat measured in Stage 1 BOQ (Cladding
to sections of ductwork)

+  Items missing from Stage 1 design

Set out below is a summary of the impact of the conclu-
sion of Step 2 2nd Stage Measurement Adjustment:

Statutory Omissions in Stage
€ 1 Documentation
€

1 Adjusted Target 655,671,799
Budget

2 Step 2 Adjustments
CSA 5,625,380 33,595,044 780,000 3,408,608 43,409,032
Adjustments
Mechanical 5,993,576 30,942,150 3,722,561 3,514,717 44,173,004
Adjustments {
Electrical 7,130,388 22,871,110 2,062,210 11,699,546 43,763,254
Adjustments
Profit on 1,640,496 6,726,658 723,096 1,801,783 10,992,033
Services
Step 2 Adjusted 20,389,840 94,134,962 7,287,867 20,524,654 798,009,122
Measure

Table 41: Adjusted Targel Budge! due [0 Impact of Step 2 2nd Stage Measurement Adjustment
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The chart below details the percentage breakdown of the Step 2 adjustments

across the four Adjustment Categories.
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€ Mitlian

€40
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Approved Budget Set 2017 Step 1: Step 2:
Business Case to include scope VE Nol Achieved 2nd Stage
April 2017 changes; e.g. sprinkler (€20M of target Measurement
€70M achieved) Adjqitr_ljs_rnt
€575 €606 | €656 €798
User Change Design Statutory Qmission in
Devalopment BOQ/ Design
€20 €94 €7 €21 f

Figure 15: GMP Cost Breakdown (€m); Step 1 to Stap 2

The following tables itemise the components of the above categories.
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35 Overall Project Budget and Cashflow
Set out below is the overall budget to reflect the agreed GMP.

Cost Category A B c D

Current et Varance

Prajection

Cammeant / Dascription

Tha Childran's 32,500,000 44,000,000 11,500,000  Extension of NPH Team And
Haspilal Projecl Construclion Managemenl Team
Diract

The Children’s 13,700,000 12,532,000 12,398,805 -1,300,095  Re-forecast of Planning Conlributions
Haspltal Planning

Faes/ Contributions

Spacialist 19,500,000 20,143,000 22,046,590 2,546,590  Legal fees , audiUprocurement &
Consultants Independent Conciliator

The Childran's 40,500,000 47,336,081 ﬂ?’.&ﬁﬂ.ﬂﬂ‘f 26,836,081 Design Fees - mﬂnndqd GMP period
Hespital Dasign Team & overall Project Duration

Foes

Dacant Project (NPH 16,000,000 14,500,000 14,500,000 -1,500,000 Complete

Allocatian)

Asporglllus Project 3,800,000 3,800,000 3,800,000 Complete

The Children's 571,200,000 608,377,235 890,000,000 318,800,000 GMP now detarmined at €880m, Prog
Hospital Construction 56.75 months

Costs

The Chifdren's 38,000,000 38,000,000 49,250,000 11,250,000  2.5% GMPF increase on Adj Contract
Hospital Risk (ing; Sum - Client Conting €20m

2.5% GMP)

The Children's Inedin 7 above Inel in 7 above Inelin 7 abova Included in line item 7 above
Hoapital Inflatl

The Children’s 52,600,000 52,600,000 68,600,000 16,000,000 Madical Equipment market tested
Hospital Equipment -

MES / Laasing

The Chlldran's 15,500,000 15,500,000 15,500,000 Furniture, Fixlures and Equ]pmuhl
Hoapital Equipment

Capilal

Paadiatrlc outpatients 3,200,000 4,000,000 4,000,083 800,063 Design Team Fees variations

and urgent care

centrea Design Team

Fees -

Paediatric oulpatients 38,000,000 42,553,91!." 53,400,000 15,400,000 Contract Slgning + Service Diversions
and urgent care +M&E Claims

centres Construction

Pandiatrle outpatients 3,500,000 3,500,000 3,800,000 300,000  Medical Equipment PO placed

and urgent cars

cantras Equipment

Paediatric outpalients 1,200,000 1,200,000 1,200,000

and urgent care
cantras Planning

Pagdiatrie outpatients 1,000,000 Z,Dbﬂ.ﬂﬂtl 2,000,000 1,000,000
and urgent cars
centres Risk

Paadialric outpatients 3,000,000 2,000,000 2,000,000 1,000,000
and urgent cara
canires - Aspargillus

120,800,000 130,928,771 179,524,779 49,724,778 VAT onAbave; Car Park Rebata (€5m)

19  Total 983,000,000 1,044,195,999 1,433,357 418 450,357,418

Table 47: Overall Project Budget

Note: The above budget includes a client contingency provision of €20m.
This excludes the 2.50% GMP adjustment as contained in the contract.
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The figures in Table 47 exclude:

Exclusions

Mater Site Costs Decant Provision for NPH allocation only
ICT part of National strategy and separate HSE funding Raonald McDonald House

CHG Programme; investment case CRIC (separate procurament)

Sectoral Employment Order Change in legislation for Class C cabling

Hyperinflation past July 2019 and above 4 % allowance in
Contract

Table 48: Exclusions

Set out below is the agreed cashflow to reflect the agreed GMP.

1 Year up to 2016 2017 2018 2019 2020 2021 2022 2023 Total
' Approved Business Casa -m-m
- Cashflow submitted
21 HSE Funding 156.9 173.5 188.0 169.6 11.8 918.0
22  Equipping - MES 65.0

2.3  Other Funding

24  Total 621 80.7 156.9 173.5 188.0 169.6 75.3 119 983.0
zs- | ] el =] -] -] -] -] - R
Letter 12/03/18
3 HSE Funding 120.0 150.0 165.0 165.0 7.2 894.0
32 DOES - schoal 2.5 25 5.0
33  DOES - 3rd Level 17.0 17.0
34  Philanthropic 5.0 50 10.0 200
35 Commercial 47.0 47.0
3.6 Total 60.0 67.8 120.0 152.5 167.5 170.0 131.0 114.2 983.0
GMP
4.1  Exchequer (HSE / DOES) 9.0 105.0 252.0 274.0 276.0 183.0 1.297.0
4.2 Philantrhropic 5.0 5.0 10.0 200
43  Gommercial 47.0 47.0
44  Equipment 14.0 41.0 14.0 69.0
45 Total 59.0 69.0 105.0 2520 274.0 295.0 286.0 93.0 1,433..; :

— - NICIE
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3.6 Project Programme

The ariginal tender enquiry had included a high level
programme for the works, an identical version of which
had been supplied to all contractors. Once tenders had
been received, whilst all were compliant in supporting a
48 month programme, a difficulty arose in integrating them
into a single programme.

The enquiry programme could not have been sufficiently
specific about access dates for M&E sub-contractors. To
achieve the 48 months both preferred M&E sub-contrac-
tors, Jones Engineering and Mercury Engineering, had
assumed earlier access dates than BAM were offering.

This meant that integrating the programme resulted in ex-
tending by several months, which by discussion was fixed
at 52 months, plus 2 months of thresholds,

Once the contract was awarded in August 2017, the
conditions required that a detailed (Level 3) programme
be produced by BAM within 60 days. This had to inte-
grate all contractors, achieving a 52 month duration from
start on site of 2nd October 2017, hence setting a date for
Builder's Completion of 1st February 2022. The date for
Substantial Completion of 3rd April 2022 included the two
thresholds in the contract, equivalent to two months. This
programme was issued on 5th November 2017.

Although a separate programme had been issued in
parallel for the Phase A works, this Integrated Programme
superseded all others.

As the Phase A works progressed into 2018 it became
clear that milestones for key aclivities were being missed
— the new Utility Tunnel and Drimnagh Sewer should have
completed in April 2018, whereas it was August 2018 and
October 2018 respectively when these were completed to
a stage to allow changeover to occur.

Excavation, particularly in the north end of the site, lagged
badly behind, and hence subsequently impacted on frame
construction.

A revised GMP programme therefore was produced, ini-
tially at 62 months then formally at 60 months duration.

This was reviewed by NPH and rejected in terms of pro-
gramme logic and structure, and in relation to the duration
of 60 months it was made clear to BAM that this was not
acceptable,

The programme was then resubmitted, and a programme
duration of 56 months and 3 weeks has now been agreed
by all parties, based on the actual position on site as of
23rd October 2018,

This programme retains the two further months of thresh-
olds contained in the original contract programme.

TS E DESIGN
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3.7 Benchmarking Report

The NPHDE appointed AECOM to prepare a benchmark-
ing report on the construction costs of large International
healthcare projects.

AECOM note in thelr report the confidentiality restrictions
in relation to naming of projects and how this restricts the
collection of relevant data from sources outside AECOM.

The sources of the information are:

1. Internal database of healthcare projects from AE-
COM global network of offices

2. Projecls previously utilised by NPHDB in earlier
benchmarking studies

3. Data provided by other Children's Hospital project
team members or their contacts

The report has commentary on the methodology used to
bring the project data to a common factor and the large
number of variables; volatility across different geographies
that will occur in a time span of circa 15 years.

The data has been brought to a commen factor taking into
account:

1. Programme alignment and Inflation using the Chil-
dren's Hospital completion date of Q2 2022

2, Currency conversion to € in 2017
3. Location factor and Purchasing Power Parity (PPP)

The costs are construction costs only and exclude base-
ment car parking.

The report states that the most widely usaed form of cost
measure is cost per sq.m

AECOM sourced cost data was provided in relation to 10
projects ranging in size from 45,000 to 350,000 sq.m.

Process to Guaranteed Maximum Price



Europe Cost Plan 2026, 2027

Australia / ANZ 1 Cost Plan

Asia 1 Construction 2025

Middle East 1 Completed 2013

United States 5 3 Completed 2012, 2017, 2018
2 Construction 2019,2021

Table 50: AECOM Sourced Data on Large International Healthcare Projects

Notes: All, except one European project, are Employer Design.

All US projects are children's hospitals.

Benchmarking Results
The average of the 10 projects is €5,930 per sq.m with a range of €4,000 to €8,000.

The US children’s hospitals are €6,750 with the completed projects being €6,600
and are identified as the most relevant from a benchmarking perspective.

This compares with the Children's Hospital current costing of €6,500.

Planning Construction Completed
8000 !
8000 i
7000
~ B000 |
E 5000
3 4000 |
* 3000 !
2000 |
1000 '
0 .
Europe Eurape ANZ Asia UsSA NCH UsA M.East usA USA USA
2 1 1 1 2 1 1 4 3 5

Figure 16: Benchmarking Costs (Eper m2)

The previous children's hospital projects analysed by Linesight (Middle East) aver-
age €5,800 per sq.m.

European data sourced through HSE; 7 projects averaged €3,100 to €6,300 per
sq.m (due to time constraints and confidentiality, detailed data not analysed by
AECOM).

UK Health agency data for a children's hospital project equates to €4,000 per sq.m
but this project is at Definitive Business Case stage and due to tender in 2019/2020,
therefare does not provide a strong comparator.

e NcIE
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3.8 Project Cost Trend
Reporting

Original Timelines and Milestone for
Agreement of GMP and Completion of
Full Design

The cost trending for the 2nd Stage adjustment process
is closely tied to the delivery of the 2nd Stage design
development.

The initial programme for the 2nd Stage adjustment
had a milestone date for the agreement of a GMP in
June 2018. To facilitate this GMP delivery date in the
programme showed finalised and full design for the Civil
Structural and Architectural (CSA) being fully competed
on the 2nd March 2018 and the design for the Mechan-
ical and Electrical (M&E) Installations was being fully
completed on the 26th January 2018. In this original
programme therefore the M&E was scheduled lo com-
plete in advance of the CSA.

[osoe———Jowe

Mechanical and Electrical  Full Design 26th January
(M&E) 2018

Civil Structural and Full Design 2nd March
Architectural CSA 2018

Agreed Adjusted Contract  13th April 2018

Sum M&E

Agreed Adjusted Contract  20th April 2018
Sum

Conclude GMP Process 29th June 2018

Table 51; Design Development Completion Dates per
Original Programme

In working to deliver a full design by these dates a struc-
tured delivery of the information required was to take
place largely over the period November 2017 to March
2018.

Delivery and Assessment of Design
Information for GMP

In reality the delivery of design information by the agreed
dates proved very challenging, particularly so with regard
to the M&E services installations. As noted separately in
this report the increase in the 2nd Stage development
costs related particularly to the growth in value of the M&E
and in this regard there were particular challenges around
early trend profiling of accurate cost information.

UGS DESIGN
eV 5| D

The delivery of design information was and is of course
critical to the GMP process, but there were also a number
of key issues and factors which were identified as causing
additional challenges around both the agreement of the
GMP and in particular the speedy and early identification
of cost challenges.

Rather than the M&E information being delivered in
advance of the CSA information the reverse proved to

be the case, with the final M&E design information being
delivered several months after the full CSA design and
several months after the 9th March original date identified
far same.

The M&E infarmation was delivered on a floor by floor
basis rather than on a full system by system basis (for
understandable logistical reasons given the volume of
information to be processed). This made a ready and
speedy comparison of any cost changes versus the
ariginally tendered systems challenging until the final floor
design had been delivered (later in the process) and full
syslem design for comparisons/trending purposes could
be completed.

On both the CSA and the M&E the process included
timelines around getting the design information; allowing
a period thereafter lo assess and measure the design;
agree the quantities with the contractor and agreed a
revised costing to reflect the now updated 2nd Stage de-
sign; a period of approximately 2 months was identified to
complete this process after the delivery of full design.

In reality there was a very substantial delivery of the M&E
design information between the periods of March 2018
and June 2018; and as noted above this was delivered
on a floor by floor basis rather than on system by system
basis, making trending on cost movements difficult.

Many of the cost challenges which arase as part of the
process were not fully identified and appreciated until the
contractors had had an opportunity to review the design
information involved and prepare any arguments around
making a case for recovery of additional costs; for exam-
ple their challenges around methads/rules of measure-
ment. Their argument being that they should be allowed to
go back to the market around more substantial allerations
to the design/specifications rather than using adjusted 1st
Stage tender rates/star rates,

A number of cantractual/claim type issues began to arise
during the process in particular as the more detailed
infarmation and scope of works for the M&E installations
became more apparent. This coincided with the more
intensified involvement of the Independent Expert in

the process which reflected the increasing contractual
approach being adopted with regard to the 2nd Stage
process by the contractors involved.
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Table 52 sets out on an approximate percentage basis the level of design informa-
tion delivered over the various months of the GMP process, which was extended
from June 2018 to October 2018 to reflect the later delivery of full design informa-

tion,

Qriginal Target for Full /

100% Deslgn

Original Target for Full
Agreed GMP

Achieved Date for
Agreed GMP

Dac N Feb Mar Apr May Jul s | Sep
7017 2017 | 2018 | 2018 | 2018 | 2018 | 2018 4018 2018 7016 2018

Y 14% 56%

DESIQI’! %
Mechanical 0% 0% 4% 8%
Design %

Electrical 2% 2% 2%
Design %

15%

95%

35%

30%

98%

52%

35%

99%

56%

45%

100%

B4%

75%

Table 52: Design Development Timeline

The table above describes an overview of the timelines around the achieving full

design of the 2nd Stage process and highlights in particular the challenges around
the M&E design information. Combined with the challenges noted earlier, for exam-
ple the delivery of the M&E information on a floor by floor basis rather than a system
by system basis, the difficulties in early (pre-June 2018) accurate cost trending are

apparent.
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2nd Stage Package Design Development and
Cost Trending during this period

The table below combines the design infarmation flow and timelines for same noted
in the preceding sections and compares this directly with the cost trending reports

issued separately.

120% - - €1,200
100%  €1,700
L €1,000
B80%
- €900
60%
- €800
40%
- €700
20% €600
0% - L €500
Nov-17 Dec-17 Jan-18 Feb-18 Mar-18 Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18 Nov-18
Nov-17 | Dec-17 | Jan-18 | Feb-18 | Mar-18 | Apr-18 |May-18 | Jun-18 | Jul-18 | Aug-18 | Sep-18 | Oct-18 | Nov-18
i CSAdesign % 2% | 9% | 14% | 56% | 95% | 98% | 99% | 100% | 100% | 100% | 100% | 100% | 100%
I Mechanical design % 0% | 0% | 4% | 8% | 35% | 52% | 56% | B4% | 90% | 100% | 100% | 100% | 100%
[ Electrical design % 2% | 2% | 2% | 15% | 30% | 35% | 45% | 75% | 100% | 100% | 100% | 100% | 100%
= g::::'e;npackag“ Trending | cene | coos | esos | €o0s | esoa | es12 | eese | eeos | evse | €757 | e77e | esro | esso
— Contractors Submissions €m | €606 | €606 | €sos | €606 | €77 | cees | €832 | cooz | €918 | €919 |€1,075| €045 | €8ao

Figure 17: Design Information Development and Cost Trending from Nov 2017 to

Oct 2018

In the context of concluding the overall GMP progress, BAM Building issued a doc-
ument on 24th August 2018 outlining overall cost submission of €1,075m, causing
a sudden and unexpected sharp upturn in total potential cost very late in the GMP

process.
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3.9 M&E Design Review (DSSR)

Appropriateness of Design

The NPHDB commissioned International Consulting En-
gineers DSSR to undertake a Mechanical and Electrical
Peer Review of the Children's Hospital Design complet-
ed by its consultant Arup.

The purpose of the first section of the review was o con-
sider the Mechanical and Electrical (M&E) design as to its:

Robustness

. Compliance with relevant HTM's considering larger
UK Heaithcare facilities as a benchmark

That it delivers appropriate engineered solutions to
satisfy clinical requirements whilst also delivering
value

That it delivers appropriate specification require-
ments for M&E equipment and systems when bench-
marked against other UK Healthcare Facilities

And to set out where possible appropriate Value En-
gineering proposals where the opportunily arises

The M&E review has focused solely on the design infor-
mation prepared to arrive at the adjusted contract sum/
GMP and has not considered the 1st Stage tender docu-
mentation or its adequacy.

The review was undertaken over a period of 6 weeks, and
DSSR used their extensive healthcare experience to focus
on key systems within the design. The depth of the review
was based on firstly completing a strategic review of all
systems within the building, and then focussing in detail
where required to arrive at their findings, conclusions and
recommendations.

The Value Engineering undertaken
as part of the Pre-Phase B Process
is acknowledged and the resulting
design has not been over-designed.

Design Suitability

The review has concluded that the M&E design issued
by Arup is generally very robust, reflects the complexi-
ty of the building layout and specialist areas contained
within, and has been executed in accordance with the
appropriale and relative standards. The Value Engi-
neering undertaken as part of the Pre-Phase B Process
is acknowledged and the resulting design has not been
over-designed. It also concludes that any further Value

Confidential Document - Commercially Sensitive

Engineering would likely impose a reduction in quality or
require further derogations from standards. The deroga-
lions, frorn NHS Health Technical Memorandum docu-
ments, included within the design and agreed to by the
NPHDB/CHG; are those that would normally be accepted
by clients when benchmarked against equivalent health-
care projects in the UK.

It is acknowledged that the design includes for some
contractor design items as would be normal, and the
approach taken by Arup in the review of the contractor
design items is robust.

The repart highlights some minor opportunities that would
require further investigation with relevant stakehaolders.
The financial impact of these opportunities in terms of the
total M&E package is negligible.

The report also highlights some minor risks which require
to be mitigated and closed out. These mitigation mea-
sures require specialist inputs from suppliers and will be
dealt with post GMP. The potential financial impact of
these risks in terms of the total M&E package would be
considered negligible.

Cost of Design

The study also considered the cost derived during the
GMP process of the designed facility, The key findings are
extracted below:

It is clear that there has been significant growth in costs
fram the initial target cost to the final predicted cost and
this has been documented and comments included below.

The questions to consider are:

Are the current costs excessive?

Was the initial target cost adequata?
+ s the scheme overdesigned?

Was the initial design inadequate?

Whilst the predicted final cost may be considered to be

high this only partially explains the change in cost, most of
which appears to be due to the initial target cost being too
low. DSSR's Benchmarking exercise found the package of
M&E outturn cost to be slightly high, approximatedly 12%.

The design reviews carried out do identify some over-

ly complex design solutions but generally, the scheme
content is not considered outside the norms for complex
hospital design.

Clearly basing a cost or BOQ of a Stage 2B design will
always leave some pricing risk but the designs prepared
at that stage are considered appropriate to the stage
with enhanced detail for pricing as would be considered

reasonable.
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Typical Elemental Cost Breakdown

The cost split between M&E services is broadly consistent
with anticipated narms showing that the over pricing is not
distorted by overdesign or over pricing of either service.

Reasons for Cost Growth
Possible contributory factors include:

The 2 stage lender process
. The use of a BOQ for pricing
Inadequate desiagn detail at initial Bill pricing Stage 2B

Potential for under measure of the initial Bill of
Quantities

Qver engineering in the Arup Stage 2C design
Growth in the contractor design elements

The risk of contractors taking advantage of the BOQ
process

The 2 Stage Tender Process

The application of a 2 Stage tender process carries some
inherent risk and may not always generate the lowest cost
outcome.

Achievement of a robust final price will be dependant on
the completeness of the design at the initial tender stage.
Contractors can allow for future design development but
without this being defined all tenderers will assess the risk
differently and in a competitive situation will not include
anything not measured unless identified as provisional
sums or below the line costs.

The development of the 2nd Stage GMP will inevitably
include all anticipated risks and will be "loaded” where
the level of detail has been enhanced or scope definition
changed.

Clearly the GMP should be based on the Bill rates but this
will not always be possible and the scheme development
will increase their understanding of the scope and is inevi-
tably likely to lead to additional costs.

The Use of a BOQ for Pricing

The use of BOQs for pricing of M&E services is unusual
as much greater risk is retained by the client. Whilst with a
detailed and fully coordinated design and comprehensive
Bill this risk can be managed, reliance an a measure of

Lallaal DESIGN
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an incomplete, Stage 2B design, is very likely to result in
inadequate quantities.

With the Stage 2B design developed in the way that we
understand, by use of standard rooms and main distribu-
tion design there is a considerable level of detail which will
not be available for measurement.

Inadequate Design Detail at
Initial Bill Pricing Stage 2B

Following the review of the Arup design informalion for

both Stage 2B and 2C it is clear that considerable design
development has taken place, with far more detail includ-
ed as would be expected between the two design stages,

The Stage 2B design period was clearly constrained by
the programme and a strategy was proposed by Arup to
provide an adequate level of information for initial pricing
whilst recognising that a complete design would not be
practical,

The strategy involved the production of main distribu-

tion layouts combined with standard room designs to be
applied to each room on the project. Plant selections were
defined in detail at that stage also.

The drawings produced at Stage 2B were in some cases
less complete than would be expected in relying on the
standard rooms, which may not have fully reflected the
final installation in all cases, Conversely the level of detail
included in much of the design exceeds that expected of a
design at that stage, -

It must be recognised that however accurate the Bill, or
comprehensive the contractors assessment, there is a
level of design development which must be priced which
will add to the initial evaluations.

Examination of the Arup Stage 2C design shows a scope
which could not be quantified from the initial drawings and
would have had to be assessed either by quantity surveyor
or contractor,

It does not appear that this design development was
allowed in the initial target price.

Potential for Under Measure
of the Initial BOQ

Based on the points noted above with respect to the level
of design detail available for production of BOQ thera is
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considerable risk in any preliminary Bill and the likelihood
of the quantities being inadequate is high.

Based on the design information available, at best there
would have been a likely shortfall in quantities and without
a deliberate attempt to quantify the risk and level of con-
tingency required the short fall is likely to be significant.

Over-Engineering in the Arup Stage 2C
Design

It must be acknowledged that the Children's Hospital is a
high tech complex hospital largely made up of clinical and
laboratory areas with fewer beds than would be expected
for the area and therefore the cost of the project should
be expected to be at the upper end of the range for typical
projects.

The Stage 2B and 2C design proposals have been re-
viewed and whilst the engineering systems are complex

in some cases and could be argued to be above the min-
imum e.g. ward bedroom ventilation strategy, Aspergillus
treatment, integrated data systems, internal plant areas
and degree of resilience, all these factors were included in
the Stage 2B|design.

The potential for Value Engineering has been considered
in the design report and whilst there are elements where
costs could be reduced these are small in comparison to
the increase in projected project cost and would require
fundamental changes to the approach to the building.

Growth in Contractor Design Elements

It is clear from the design review that substantial elements
of the scheme are subject to contractor design and whilst

it is appropriate to take this approach it may have contrib-
uted to the cost risk.

The Risk of Contractors Taking
Advantage of the BOQ

It is very likely that any contractor when pricing the

2nd Stage will attempt to enhance the margins on any
alements which cannot be readily related back to the Bill,
hence any changes or newly identified equipment is likely
to attract a premium,

Confidential Document — Commercially Sensitive

3.10 Alternative Options

In parallel with the Adjusted Contract Sum/GMP Process
(in briaf, "the GMP Process") a Working Group was estab-
lished, by the NPHDE Board, to examine altemative pro-
curements stralegies/options in the event that a decision
being made not to proceed with the issue of an instruction
to the contractor to proceed with Phase B of the Project.

This Warking Group was chaired by Tim Bouchier-Hayes,
NPHDEB, and the other members consisted of Tom
Costello (NPHDB Board Chairman), Kevin Kelly (Mc-
Cann FitzGerald), Stephen Proctor (McCann FitzGerald),
Clare White (Employer's Representative), Peter McHale
(Linesight), Austin Duffy (Blackrock Services), Brian Barry
(Blackrock Services), Declan Holmes (NPHDB).

Following a wide-ranging review of relevant alternate pro-
curement strategies, the following options were deemed
viable taking EU Procurement and GCCC guidelines inlo
consideration:

Option 1: Continue with Phase A Works, complete
the GMP Process by end October 2018 and in-
struct BAM to proceed with the Phase B Works by
end December 2018

Option 2: Continue with Phase A Works, and not is-
sue an instruction to BAM to proceed with the Phase
B Works and re-tender Phase B Warks to the market
as a Fixed Price Lump Sum based on the completed
design

Option 3: Continue with Phase A Works, and not
Issue an instruction to BAM to proceed with the Phase
B Works. Instead procure the Phase B Warks on the
basis of a Management Contracting Procurement
Model — EU tender for a Management Contractor,
including the concrete frame, who would in turn tender
out the remaining packages under EU Procurement
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Option 1: Continue with Phase A works, complete the GMP and

award Phase B works to BAM in October 2018

Fros

Guaranteed Maximum Price based upon a robust
design and aligned 56.75 months programme
Aligns with the 2 Stage process as set out in the
Contract and the original 2016 tenders

Tendered rates from 2016 considered good value
in current inflationary climate

Main Contractor single point of construction re-
sponsibility

Seamless responsibility between Phase A and
Phase B

Design has been interrogated by the contractor
and principal sub-contractors for the past year
accordingly there is a very good understanding by
them of the Project

56.75 months GMP Programme agreed for the
increased construction scope

GMP Programme aligned between the M&E
sub-contractors and the confractor with access
dates agreed for the M&E sub-contractors
Several issues that would have surfaced during
construction were resolved during the GMP Pro-
cess

Independent Expert played a crucial role in resolv-
ing disputes and arriving at a GMP

Project maintains certainty, momentum, credibility
and knowledge

Cons

Costs are significantly higher than projected in the
Definitive Business Case

2nd Stage process adjustment of the contract
sum based on original rates or, where none exists,
fair valuation with the re-tender option the only
leverage

Inflationary background and ultra-busy construction
sector put pressure on the GMP Process

Value Engineering was counterproductive as the
contractor's approach was to seek an opportuni-
ty to move away from tendered rates ta current
market rates

Limited oppertunities to change the design to bring
the Project back within cost parameters as change
priced by the contractor at significantly higher
current market rates

Contractor and principal sub-contractors forensi-
cally challenged the tendered design and Bills of
Quantities/ methods of measurement in an effort to
increase the GMP
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Option 2: Continue with Phase A works, fail to award a GMP in December

2018 and re-tender Phase B works to the market.

Pros

Aligns with the process as set out in original 2016
tenders, i.e. if GMP not satisfactory can be re-ten-
darad

Avoids additional contractual commitment to cur-
rent contractors

Building is fully designed allowing for Fixed Price
Lump Sum re-tender arrangement

Opportunity to capture missed VE and close off
Agreed Rules of Measurement (ARM) issues ex-
ploited by contractors

Re-tendering would be perceived as fully reflecting
the current market with a completed design

Achieves a “true” market price

In the event of a falling construction market,
(e.g. potential Brexit impact) better value might
be obtained
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Cons

Overall Project Costs are expected to increase
by €330m (over and above current contract
sum), due to:

Construction costs inflation due to 1.5-year
delay in a rising market

Under the contract BAM entitled to recover
thelr de-mabilisation costs, e.g. cranes, site
cabins, hoarding, staff, etc

Design teamn fees, amended scope and
2-year delay

+  NPH Project costs increase due to 2-year
delay

Maintain site security, hoarding, insurances,
etc for vacant Children's Hospital site from
completion of Phase A, April 2019 fo Main
Contract award, say mid-2020

Project attracts an extra risk/cost premium
to takeover partially completed works with a
percelved high level of risk/ legacy issues

Potential increased costs for SJH due to
unoccupied Children's Hospital site (security,
shared services, insurances etc)

CHG operational costs extended for a further
2 years
- Existing children's hospitals (Crurnlin, Temple
St, Tallaght) unable to defer Crumlin/Temple
St, Tallaght capital project investment any
longer
This is not a GMP, so there is a risk of price in-
crease due to post contract claims
A new Contractor Pre-qualification, tender and
approvals process (NPH, HSE, DoH) would need
to be carried out for Main and M&E sub-contractors
following latest Governments Contracts Committee
for Construction (GCCC) process (now the Main
and M&E programme alignment adds to re-tender
duration period)

Risk of limited interest from capable contractors in
re-tendering due to buoyant status of the current
construction market and a hospital project that is
considered high risk when compared to other types
of available work

Risk of challenge from existing contractors that
process was not followed to letter of the contract

Due to 3 years of high construction inflation since
tender it is foreseeable that the new tenders would
come in higher than the current GMP
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New tender documents would need to be produced
to reflect the site status incl. clarity on scope of BAM
Phase A works (with central road, stair cores elc),
cantractual responsibilities (construction liabilities,
contractors design responsibilities, Building Control
Amendment Regulations (BCAR) etc.)

Contractor owns agreements with boundary neigh-
bours for tie-back anchors under their properties.

The overall project could be delayed by up to 2
years, extending completion and opening of the ¢
hospital to 2024 ‘

There is a significant risk that overseas contraclors
(JV with Irish) are unlikely to respond

Risk of limited response from M&E market (Jones
& Mercury only companies capable of delivering
a project of this scale in Irish Market), significant
semi-conductor and pharma projects pulling from
same M&E resource pool

The difference between the 1st and 2nd ranked
main tenders in October 2016 was €131m. There
is a very high risk that the market, which is ap-
proaching full capacity, would add a premium to
this complex project. The current contractors would
have a perceived commercial advantage (knowl-
edge of project, site, supply chain, risk). NPH could
end up appointing the same contractors with a
2-year delay to the Project at a higher cost than the
current GMP

Split construction responsibility/ liability for
Phase Aand B

Creates uncertainty and the project loses mo-
mentum and credibility. Loss of political support &
risk of reopening the Children's Hospital location
debate

Loss of Pre-Phase B Engagement value/costs from
contractors

Process to Guaranleed Maximum Price



Option 3: Change to a Management Contractor Procurement Model —

EU tender for a Management Contractor including Frame who would
then tender out the remaining packages under EU Procurement

Pros

Allows for the Project to continue with mini-
mum unavoidable delay to overall programme
of approximately 1.5 years

Management Contractor would be required to
include the fixed price for the concrete frame
as this is on the critical path

= Management Contracting breaks the Project
down into smaller packages to solicit interest
from mid-size construction companies
All contacts apenly tendered demonstrating
current value for a completed design
Requires additional management resources to
manage multiple smaller packages

Cons

Overall Project Costs are expected to increase by
€290m (aver and above current GMP), due to

Construction costs inflation due to 1-year delay in
a rising market

Great risk of gaps between packages

Under the contract BAM entitled to recaver their
de-mobilisation costs, e.g. cranes, site cabins,
hoarding, staff

Design team fees, amended scope and 1-year
delay

NPH Project costs increase due to 1.5-year delay

Maintain site security, hoarding, insurances,

etc for the vacant Children's Hospital site from
completion of Phase A, April 2019 to Management
Contract + Frame Contractor say early-2020

Praoject attracts an extra risk/cost premium to take-
ovar partially completed works with a perceived
high level of risk/ legacy issues

Potential increased costs for SJH due to the un-
occupied Children’s Hospital site (security, shared
sarvices, insurances etc)

. CHG operational costs extended for a further 1.5
years

Existing children’s hospitals (Crumlin, Temple St,
Tallaght) unable to defer capital project investment
any longer
Issue of overall costs certainty deferred until all the
packages are procured
Risk of gaps in interfaces between Purchase Order
(PO) packages
High risk of a legal challenge from incumbent contrac-
tors and potential risk of challenge assaociated with
each Management Contract Package tendered
Facility for Independent Expert to resolve cost issues
will be lost
Split construction responsibility/ liability for Phase A
and B
Public works construction contracts don't exist for this

scenario and a bespoke contract would have to be
developed

Construction Management was considered as another option, but was discounted as an
unacceptable risk due to the State/Employer holding all the individual package contracts.
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Option 1

Continue with Phase A Works, complete the GMP Process by end

Viable Programme !
(Y/N) Length L
Yes

October 2018 and instruct BAM to proceed with the Phase B Warks to

BAM by end Dacember 2018
Option 2

Continue with Phase A Works, and not issue an instruction to BAM to
procead with the Phase B Works and re-tender Phase B Works to the
markel as a Fixed Price Lump Sum based on the completed Design

Option 3
Contractor Procurement Model —

56.3

Months
Yes 80 Months 1,160
Yes 74 Months 1,120

EU tender for a Management Contractor including Concrete Frame who
would then tender out the remaining packages under EU Procurement.

Table 53 Summary of Programme and Costs under each option

These costs exclude other project costs of €60m which options 2 and 3 would incur.

Consequences of No Decision on GMP
in December 2018
The above options have been evaluated against Option

1 - issuing an instruction to proceed by the end of
December 2018.

The current GMP Process envisaged reaching a conclu-
sion to the GMP Process by the start of December 2018
at the latest and the contractors are contractually obliged
to stand over their tendered rates up to this point. If the
Phase B Works are not instructed by end of December
2018, then Purchase Orders (POs) and sub-contracts
for Phase B cannot be placed, and quotations expire or

are no longer valid. Contractors will no longer stand over
their tendered rates and prices start to escalate and the
GMP costs will increase further.

In effect the contractor will likely claim a compensation
event (albeit the consequance of such an event would
be lessened by the delay which has occurred to the
Phase A Warks)

The Project's monthly run rate forecast, below, is approx.
€15m par manth in January and rising, which includes the
cantractor's costs, the CHG, NPHDB, design team and
Construction Management team costs and the very signifi-
cant cost from expiry of tendered rates and existing POs,
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Should no decision be reached by end of January 2019 the current funding
approved for Phase A will be consumed and effectively the Project will come to
a stop. This means the contractors will begin to demobilise, redeploy staff and
sub-contractors and remove plant and materials from Site. The responsibility for
securing the site will fall to NPHDB and the project will lose momentum which is
very difficult to gain back.

3.11 Value for Money

In reviewing the finally agreed GMP for the project with regard to value for money,
a number of key comparators have been used, namely:

International Benchmarking against similar projects
Budget growth indicated by local inflation

Effect on budget of high impact risk

Alternative approach for Phase B

The background to each of these is discussed below, but in summary:

Comparatar Capital Cost of

Construction

€m

Current GMP Caonstruction 890 N/A
Outturn Cost
Original Budget Inflated to 782 - 1,002 (102)— 112
Today's Prices
Cast of High Impact Risk 1412-1,573 522 — 683
— Contractor Failure
Alternative Approach — Option B 1,120- 1,160 230 - 270

Table 55: Summary of Comparalors

Benchmarking Against International Hospital Projects

A study was carried out to benchmark cost per square metre against reference
hospital projects located around the world, and bring all of them to a like for like
commonality for comparison purposes.

AECOM, an international firm of independeant cost consultants, were commis-
sioned to undertake this report. Their report and findings are included in Appen-
dix 6.1 of the report.

The report highlights that when the GMP for the Children's Hospital is com-
pared/benchmarked on a like for like basis with similar international projects; of
a similar scale and complexity it demonstrates that its cost per square metre is
comparable with same.
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Figure 18: Benchmarking Costs (€per m2)

Original Budget Update for Inflation

Utilising the most recent tender inflation information
(please refer to Appendix 6.2 of this report for Linesight's
latest tender inflation report), the table below is an updat-
ing of the 2013/2014 budget to reflect the latest inflation
data and it compares against the 2nd Stage adjustment
figure of the GMP.

This repart, and the tables below, demonstrate that the
2013/2014 budget, when updated for latest tender inflation
intelligence, approved scope changes and the latest up-
dated programme is closely comparable to the 2nd Stage
adjustment figure, reported on separately in this report, of
€782m versus €798m (See Step 2, Section 3.4)

In addition, by fast tracking the Children's Hospital and
achieving a start on site nearly two and a half years
earlier than traditional procurement processes would have
achieved, a saving on potential tender inflation costs of
between €180m and €220m has been achieved.

Linesight's latest report, published in October 2018, has
updated the previous report o reflect, the main Phase B
works commencing on sile approximately one year later
than envisaged in the 2016 report and has more accurate
tender inflation information, as against that modelled in
2016. Since that exercise the data for years 2016 to 2018
is obviously now historic and more accurate.

Actual tender inflation over these years and in the imme-
diately following years is /will be substantially in excess of
the assumptions underpinning inflation ealculations in the
November 2016 report.
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This reflects the continued and indeed increasing pres-
sures being experienced in the Irish construction industry,
as a greatly contracted supply chain struggles to cope
with increasing demand resulting from Irelands continued
economic recovery and success. Linesight's attached
report highlights the issues impacting on these trends.

For a very large project such as the Children's Hospital,
the impact of this has been dramatic. With the budget
being set in late 2013/early 2014, and the project com-
pletion now scheduled for late 2022, almost a decade of
inflation will impact. This is forecast to amount lo a +126%
compound increase, from early 2014 to end 2022.

The total effect of this being mitigated somewhat by the
S-curve effect of inflation, when the project goes lo site
between the years 2019 to 2022. Nonetheless, despite
this mitigation, the impact of these more up to date as-
sumptions and the increased timeline is an inflation uplift
of €181m as against the figures noted in November 2016,
or an overall impact of €341m if the budget set in 2014 is
updated to reflect current farecast timelines,

Process to Guaranteed Maximum Price



ltem Scope Change lnﬂatton
€m €m

Budget

Stage 1 Budget 2014 360
Stage 2A Adjustments

Approved Scope Changes 17

Risk Allocation 10 387
Stage 2B Adjustments

Risk Allocation 17 404
Budget Rebased 2016 on Contract Award

Sprinkler 17

Programme Adjustment 20 441
Inflation

Updated from Stage 1 approval in 2014 to Projected 341 782

State on site for Phase B of early 2019 and October
2017 for Phase A

Table 56: Impact of Adjustments and Inflation on Budget

Note 1: This figure is comparable to the actual 2nd Stage
adjustment of €798m noted in report, prior to the next
Step GMP adjustment (See Step 2, Section 3.4)

Note 2: The above figures are based on the current fast-
tracked programme for the project. Current estimales are
that this programme has fast tracked the project to start
an site approximately 2% to 3 years earlier than procure-
ment based on full design. A delay between 214 to 3 years
would add to further potential tender inflation uplift to the
original budget provision of between +€180m to +€220m
given current construction tender inflation and this would
be additional to the budget uplifted figures noted above.

Project Risk — Contractor Insolvency

To put the current cost estimate, and alternative approach-
es in context, we should consider the cost of one of the
most expensive scenarios our risk analysis has identified.

The devastating impact of contractor insclvency was all

too evident during the recent economic recessions, where
some of Ireland's largest contracting organisations went
into receivership/liquidation. Unfortunately, this trend of
contractor insalvency has continued well inta present times,
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often being most pronounced on government contracts,
whera contractors tendered at extremely competitive rates
and then had to undertake and complete the projects often
many years later, in a highly inflationary tender market.

The impact of contractor insolvency on public sector
projects is particularly pronounced, as the praject must be
fully re-tendered in strict accordance with EU procedures.
This can often add several years to the process of re-
placement - a process which generally takes only months
on a commercial project.

The Linesight report aftached (ref Appendix 6.3) deals
with the issues discussed above in considerable detail:
the government form of contract, and the move towards a
more collaborative/risk sharing strategy on the Children's
Hospital. This collaborative, 2 stage approach had to be
adopted to encouraged contractors to tender for a project
of the size and complexity of the Children's Hospital.

As parl of Linesight's report they undertook an exercise
to identify the potential cost and timeline which might flow
from contractor insolvency at a key moment in the Chil-
dren's Hospital programme of works on site.

This study indicated a potential delay of two years, and a
polential abortive cost range of between €395m to €499m,
on top of Plan B (noted below), in the event of a contractor
insolvency or non-performance. A figure which the current
bond of €40m would not be capable of covering.
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Plan B: Alternative Strategies
Around Going Back to the Market

As part of the strategy for the project and prior to any
decision to award the Phase B Main Works being arrived
at, a review has been undertaken of the potential costs
associated with standing down the current process and
contractors and going back to the market.

A separate report reviews the pros and cons associated
with this potential course of action and the alternative
strategies around re-tendering which might potentially be
pursued see Section 3.10.

Twao potential re-tendering strategies were considered and
cosled:

1. Going back to the market using management con-
tracting as a tendering/procurement route

2. Going back to the market, using a traditional pro-
curement procedure (now fully competed employer
design) and more traditional single stage government
farm

In assessing the costs around these altemative strategies,
the costs of the 2nd lowesl tenderer were utilised for the
traditional procurement process and updated to reflect the
latest design development/package/ services cost informa-
tion. This more updated information was also used to inform
the exercise around the management contracting route.

Both alternatives were updated to reflect the timeline of
approximately one and a half years that would be added
to the overall project timelines, by having to go back out to
tender using under EU/public procurement processes and
proceduras and the timelines which would apply to same

Applying these criteria to the two options considered,
resulted in an analysis of the potential costs associated
with each, being:

Traditional Single Stage Tender €1,160m
(Based on Previous 2nd Tender)
Management Contracting Construction Cost  €1,120m

This compares with our current GMP of €890m. The
current GMP also provides the employer with a GMP cost
undertaking, which would not be the case under the man-
agement contracting route.

Also excluded from the above costs are the re-tendering
costs themselves and the costs with keeping existing
teams in place whilst the project was re-tendered, rental
costs for the Herberton building etc., all of which could
add a further €60m+ to the above costs.
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3.12

The management of change during the design process
has been ongoing through the Stage Reports issued by
the design team. In particular, from the issue of the 1st
Stage tender at the end of Stage 2B in June 2016 up to
the GMP (Stage 3), a detailed process for design and
construction related change has been administered by
Linesight on behalf of the design team and NPHDB.

Change Management

All client instructed change has followed a process laid
out by the NPHDB, comprising the design team reviewing
the implications of the change from a cost and programme
viewpaint, advising the client of the additional cost or
saving, and then presentation to the client at scheduled
meetings for decision.

The design team are responsible for raising any change
associated with additional or enhanced scope and advis-
ing the client of the implications of this change.

Change also arose due to statutory approvals, such as
planning, fire certificate application, disabled access
certificates, known changes in legislation, and changes in
hospital policies.

Change was captured on a Change Management Log.
At key milestones any change that was approved was
incorporated within the construction budgets prepared by
Linesight and in budget updates issued by the NPHDB.

Change Managemaent is reported on continually at inter-
face meetings with the design team and the contractors,
and under the governance of the NPHDB's Finance and
Construction Sub-committees.

Design development was the detailing out or finalising of
the tender design to full detailed design.

Stage 2B

The BOQ and 1st Stage tender was based on a package
of information frozen in October 2015 to enable the design
team prepare for a release date of March 2016, later
delayed to June 2016 to facilitate an assessment of the
planning conditions associated with the grant of planning
permission in April 2016. The 1st Stage tender informa-
tion reflected the beginning of the Clinical Engagement
process which was not finalised until the end of 2016.

Prior to the award of the contract to BAM, the appraved
change management log at that time, the impact of the
completion of the clinical engagement process, and any
ather changes to the building since the 1st Stage tender
was assessed, and associated costs, were included in the
Definitive Business Case issued in February 2017.
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GMP Process

Since approval of the Definitive Business Case a new
Change Management Log was established where all client
instructed change was captured under the same process.
All client approved changes have been incorporated into
the GMP process and are within the GMP. The extent of
this change is limited.

During the GMP pracess many provisional sums have
been conveited to measured items following the procure-
ment process set out within the contract. The determina-
tion of the price for these provisional sums has ledto a
higher than expected cost, based on current market rates.

There has been significant design development during
the GMP Process. The programme for the release of
final design deliverables including Value Engineering for
the purpose of arriving at the adjusted contract sum was
between November 2017 and March 2018.

Following the release of the documentation Linesight on a
package by package basis remeasured all of the infor-
mation and determined the assessment for the revised
design, which was then subject to scrutiny by all parties in
accordance with the GMP process.

The NPHDB only became aware of significant challenges
to the budget for some early packages in February 2018
and for the majority of packages between April 2018 and
May 2018, as the revised design information was not
available until this juncture. Details of the project cost
trending are set out within Section 3.8. All design devel-
opment is included within the GMP.

Risk of Future Change

There are a number of specialist areas that have not been
procured as part of the GMP process. These are elements
of the warks significantly impacted by advances in tech-
nology and workflows, and strategically it is in the best
interest of the project to procure these after the GMP, and
closzer to the time for installation, in order to get greater
market interest and value for money.

There is also a substantial amount of Group 2 equipment
that requires integration into the hospital. Extensive de-
sign reviews have been undertaken to futureproof the hos-
pital for the successiul integration of the equipment and
specialist areas, but the final details will be vendor-specific
so some level of change will result.

Healthcare facilities are subject to change in healthcare
policy, these will have to be considered on a case by
case basis.
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Given the scale of the project the construction pragramme
for the delivery of the hospital is twice as long as most
typical large healthcare developments in Ireland, therefore
any statutory or legislative changes can impact on the
design of the hospital and result in additional costs.
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A full Lessons Learnt workshop on the entire process to
date is proposed but has yel lo be held with all par-
ties. However, summarising the key learnings from the
foregoing:

Key Negatives

The project targets for programme, budget and infla-
tion were overly optimistic

The overall timeframe through planning; site decant-
ing ; public procurement of design team and contrac-
tors was underestimated

Using tender costs as a basis for formulating a proj-
ect budget during a recessionary period, with below
cost bidding (circa 20% to 30% below cost in some
instances), led to significant underestimation of the
project costs

There was insufficient design at tender stage for
M&E services, requiring an approach using typical
rooms and factoring these up

While it was well intentioned to aspire to achieve
Value Engineering in order to reduce project costs,
in the context of a contractor who was €130m lower
than the next tenderer, this proved very difficult to
achieve

In selection of preferred bidder the quality / price
ratio needs to be reviewed in the context of placing
greater emphasis on quality and reduce the potential
for exceptionally low bidding

A more robust change management tracker process
during the design development phase is required

Key Positives

2 Stage Tender Process worked well

Project delivery 2+ years earlier than traditional
procurement

Additional costs arising from 18% to 22% of ten-
der inflation were avoided as a result of this earlier
delivery

Early contractor involvement in design development,
project planning, risk management

The tender was sufficiently wall described to ensure
competitive rates were obtained which could there-
after be applied to the updated 2nd Stage design
quantities

A GMP in place prior to award of Phase B

Based on a robust/complete design and a fully
aligned 56.75 month programme

Only adjustable for clearly defined scope changes
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Pre-empts traditional post contract award, cost/pro-
gramme challenges which often result in a 20% to
30% increase in post contract out-turn costs
Accelerated the design freeze/design development
and gave the project early momentum

The role of the Independent Expert in resolving mea-
surement and contractual disputes worked very well
The project has been substantially de-risked in
relation to ground conditions (contamination ; soil dis-
posal ; archaeology ; piling ; rock anchors ; adjoining
owners) in parallel with the GMP process

Other Aspects

Decant Programme — the works undertaken in
conjunction with SJH not enly created valuable new
facilities for the Hospital, in use today, but also has-
tened the start of works on the site although the time
astimated to execute was underestimated for such a
complex and critical item

Enabling Works — the approach of issuing an En-
abling Works package was beneficial overall in that
it allowed siteworks to commence before design was
fully developed, thereby reducing the overall timeline

Enabling Works Scope - could have been larger in
retrospect, and should have included the realignment
of the Drimnagh Sewer and Utility Tunnel

Employer Design - the right approach for a project
of this complexity, allowing control of change and
quality as the clinical consultation process develops
- Design and Build was considered at an early stage
but managing change and guality with this approach
is always problematic on complex projects

Planning Application Strategy — a great deal of effort
went into the planning process, a Planning Commit-
tee was set up, engagement with authorities was
comprehensive, the application was very detajled
including a full Environmental Impact Statement
(EIS). The result was a judicial review was avoided
and planning granted without enerous conditions

Early Market Engagement During Procuremenl —
roadshows and engagement with international con-
tractors helped ensure sufficient bids were returned
for the Main Contracter role - if this had not been the
case, re-tendering may have been necessary

Contract Amendments — the Government standard
form of contract would not have allowad GMP (cost
cartainty), an Independent Expert to determine is-
sues, or an instruct or walkaway option at the end of
Phase A. These have been crucial leverage advan-
tages in closing contract issues

NJCJH
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2 Stage Design — proved beneficial (timewise) in get-
ting to markel and into construction early — it allowed
tenders to be issued prior to completion of design.
However, more time should have been allowed to
allow completion of the 2nd Stage. A better under-
standing of the risks associated with the BOQ at ten-
der stage would have been beneficial - particularly in
respect of the M&E design and BOQ status

2 Stage Construction Contract — Following on from
Enabling Works with Phase A allowed a quick start
once contract was awarded, reducing timeline. Better
definition of Phase A and its links to overall pro-
gramme would have been beneficial

Contract Awards — defined procurement process-
es, coupled with sound expert advice, has ensured
that contracts awarded to date have been without
challenge

M&E Design — a more robust Peer Review at 1st
Stage tender would have identified shortcomings
in scopa, more time should alsc be allowed for 2nd
Stage design completion

Value Engineering — any change (including Value
Engineering) should be aveoided during the GMP
process as this allows new costs and rates be intro-
duced

Equipping — we included the Group 3 & 4 equipping
in our budget and construction programme - this will
prevent potential delay post Substantial Completion
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The date for awarding Phase B is now 3rd December
2018. It iz appreciated that the delays in completion of the
GMP process have considerably reduced the timeframe
for review and final decision by the CHP&P, HSE and
Department of Health.

However, there are very significant contractual risks to
the project if this is delayed, including potential additional
costs of more than €15m per month.

Of the three options examined to complete the project,
Option 1, the existing 2 stage procurement with a GMP,
delivers value for maney with a significantly shorter
programme than Option 2 or 3. While very significant
cost increases have arizen since tender, particularly in
relation to Mechanical and Electrical systems, the M&E
design has been independently reviewed and found to be
appropriate.

Subject to the overall capital funding being provided, the
NPHDE at its 7" November Board meeting, recommends
that the Phase B Construction Works are awarded to BAM
based an the determined GMP value.
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1.0

11

1.1.1

1.1.2

Introduction

Introduction

The National Paediatric Hospital Development Board (NPHDB) is responsible for overseeing the building of
the New Children’s Hospital (NCH) in Dublin,

As part of its ongoing oversight role the NPHDOB reviews and reports on progress at agreed intervals, As
part of their current review and reporting cycle the NPHDEB wish to identify capital construction costs far
simitar large scale international hospital projects to provide additional context. AECOM ware appointed by
the NFHDB to prepare a benchmarking report in this regard.

1.2 Obijective

1.2.1

122

The objective of His cost benchmarking study is to provide high level capital construction cost data from a
sample of large international hospital projects. ;
i
it shouid be noted that significant limitations exist with using international construction cost benchmark data
due to a large nurnber of variables. These varables Impact conslruction seclors and geographies in
different ways and on diffarent timelines. Accordingly, the output from this report should be used in order to
provide a context for any review of project costs for the NCH developrment in Dublin a5 opposed to any
direct comparison for validation.

1.3 Overview of Contents

1.3.1

1.3.2

1.3.3

1.3.4

We outline the methodology adopted and reasons for same in Section twa of this report.

Section three surmmarnses the capital constructian cost benchmark data obtained and analyses the same in
line with the proposed methodology.

For the purposes of comparison, projects have been adjusted for location, time frame and foreign
exchange. This is 1o ensure, as far as possible, data is presented on a common basis, albeit as noted
variances will still exist which will require interpretation for which we comment on in this report,

Section four sets out the reasons for the significant limitations in the usages of cost banchmarking data and
illustrates the polential impact of some of the variables on analysis of benchmark cost data.

1.4 Sources of Information

1.4.1

In compiling this cost benchmarking of large scale intemational hospital projects, AECOM have utilised a
number of sources of construction cost data, namaly,

{a) internal database of healthcare projects from AECOM global netwark of offices,
(b) projects previously utilised by NPHDB in eartier benchmarking studies,
{c) data provided by other NCH project tearn members or their contacts.

Further detailz of information gources are set out in Section three of this report.



2.0 Methodology

2.1

2.1.1

Selection of Methodology

Typically when undertaking international cost benchmarking studies there are three broad methodologies’
(as put forward by Jim Melkle, former Head of Research at Davis Langdon and rencwned expert in this
area) to consider;

{a) Comparative Method
The comparative method consists of getling respondents in the selected locations to provide
cost data for the exact same building specification, This has limitations as the construction
technology and specification likely varies between regions and as such enforcing the pricing of
set materdals will result in an outcome that is not representative of the building type in a
number of regions.

(b} Representative Method
The representative method gets respondents to provide cost data for typical buildings ina
given sector in the selected locations. This approach similarly has limitations as by pricing
buildings typical in each region they are not like-for-like as specification and standards will vary
and as such are not comparable,

{c) Hybrid Method
The hybrid method, as the name suggests, 15 & mix of the above two approaches where
respondents are asked to provide cost data on simitar buildings with local modifications. Whilst
on the face of it this method might appear to provide the optimum sclution in reality it results in
the data being neither fully comparable nor fully representative.

Having regard {o the purpose of the report, namely setting the context for a review of the NCH project
costs, the reprasentative method pravides the optimum approach and is the methodology we have

adopted. The reasons it represents the optimum approach for this report are threefold;

(1) The comparative and hybrid methods rely on having cost data on identical or very similar
buildings across the range of geographies which in this case of large acute hospitals would not
be feasible given the fime and cost involved

(2) if a smalier scale hospital was selected to make the exercise more feasible it would lose
representativeness also, plus 28 a research exercise it would not be truly market tested and as
such would not be comparable with basis of the NCH casts

{3) ilis notintended that the output be utilised as a direct comparison for validation but rather to
be representative for setting the NCH in context,

2.2 Type of Information Utlised in Report

2.21

222

223

224

The Representative methad sources data from existing / previous projects, as they are not be required to
be directly comparable, and thus in this regard previous projects, market (ested tenders and cost plans
were utilised in compiling this report. This information was sourced through a combination of Global Unite,
AECOM's international database of construction project data, and direct contact with our network of offices
and global healthcare team.

Qne significant consideration regarding access ta this data relates to confidentiality and due to the nature
of the data confidentiality regarding the source of same has to be maintalned.

in relation to the form of capital construction cost data utilised, the key cost measure which is widely used
and obtainable giobally from high level cost data is construction cost's per 5q. m.

Other possible options such as cost per bed ware considered however the varability of funetional units,
such as the numbers of heds, can often be dramalic depending on the particular brief. In a simitar manner

1 Meikls, J. L. (1980). Internationat comparisons of construction costs and prices. Habitat International, 14(2), 185182,
doihittpa/fdx, doiorg/1 0, 10160 197-3875(90)80048-7



the level of diagnostic / treatment rooms being provided etc., can vary significantly. it is bayond the scope
of this report o examine the efficiency and otherwise interrogate the brief of the projects other than to
ensure they are all major acute hospitals in major urban centres providing a wide range of inpatiant
services.

2.2.5 In sourcing the information a template was provided to AECOM team members and NPHDB project team
members who had suitable project data to ensure consistency of dala received and inclusions / exclusions
pertaining {o same,

2.3 Sources of Information

2.3.1  The primary source of information has been the internal database of healthcare projects from the AECOM
global network of offices.

232 In addition, a number of projects previously provided by the NCH cosi consultants (Linesight) in an earlier
benchmarking sludy have been updated by them and provided for reference. We have reviewed their
methodotagy and i is broadly in line with that utilised in this report.

2.3.3 Reference will also be made to other data, where available and appropriate to the methodology, from
project team members of the NCH {(or thelr contacts) which they may have available from other project
experience.

2.4 Representative Model Methodology
2.4.1  As part of our Representative Model methodology there are a number of key factors considered namely;

{a) inflation, ;
{B) currency and
{¢) location

2.4.2 Asoutiined at the outsef there are significant fimitations with benchmarking and in addition to those
associated with choosing the primary methodology there are also challenges associated with adjusting for
these factors.

2.4.3  Toillustrate this, and prmanly to assist in addressing these limitations and risks, our methadology included
running three scenarios utilising some or all of these variables. Each scenario is aimed at bringing the cost
of the benchmarked projects Lo alignment with the timing of the NCH project.

244  Firstly, we outiine below our approach to each of the three variables and the reasons for same.

2.5 Inflation: Programme Alignment & Inflation Considerations

2.5.1 inflation is a key factor for consideration as it refates to the programme / timing of the projects 1o which the
benchmark data belongs. Inevitably when taking a sample of any range of construction projects across
multiple jurisdictions they will all have different start and completion dates and as such without adjustment
would not be directly comparable. Accordingly we have made inflation adjustments to align the
benchmarked projects,

2.5.2 When considering inflation adjustments to align projects with the NCH project the primary options are to
adjust projects by an appropriate inflation factor over the required time period to align with either,

{a) the projects tender / start date
{t) the mid-point {(or 65% through programme in case of complex projects) or
{c} the projects completion date.

For the purposas of this report we have selected to align the benchmark data to the projected compietion
date of the NCH. The completion date was selected as the programme dates and durations of the
benchmark projects vary considerably and the contract conditions equally may vary with respect to price
increases during the construction phase. Accordingly, whitst the tender / contract date is a defined
mitestone and the mid-point is a traditional cost planning / estimating point to which inflation is often
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accounted to, the completion date has been ulilised for the reasons above and in order to represent the
cost at time the building is handed over and costs concluded.

The options for the adjustment of construction cost to the NCH completion date include using historical
indices and projections for future inflation where required. Tender and construction price indices can be
more volatile than general consumer indices. As such, the usage of local TPI to adjust historical costs is
appropriate to ensure these trends are captured and is the approach we have used for uplifting historical
costs.

However, their usage for future inflation escalation is more problematic for a number of reasons. Critically,
there are not generally accepted industry wide TPI projections in respect of future tender price movements
and even private companies typically do not project beyond 12 months. Risks associated with this include
that the costs being adjusted may be at varying stages in a volatile TP! cycle and as such may give a
temporary distorted picture of the average movements of construction prices relative to same in other
jurisdictions. Figure A below is extracted from The Blue Book 2014, an AECOM publication, and is an
illustration of the relative movement in construction prices from 2008 to 2014.

FIGURE A: Example of Tender Price Volatility and Divergence across Geographies

Chart: Indicates relative movement in construction prices from 2008 to 2014.

Source: Based on AECOM Indices for Australia, Ireland, London, New Zealand, United Arab Emirates
(U.A.E.), United States (multicity index) and Malaysia Construction Industry Development Board (CIDB),
Singapore Building Construction Authority (BCA), Hong Kong Building Works Tender Price Index (BWTPI),
Johannesburg Bureau of Economic Research (BER).
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2.5.86

To Hustrate how this dsk could materalise and the magnitude of same we use the following example.
one took the last four years of a given countries tender price indices arwd they varied from +8% to +2% and
averaged at +5% ihen if this average was projected over a future four yaars it would result in +20%
adjustment, Howavar, if in reality the country was at the end of & growth cycle and the decdline from +8%
to +2% continued in decline to -4%, over the next four years {average of -1%) it would result in a 24%
varance with outturn,

To agsist in overcoming an over-exposure to actual erratic tender price movements as per the chart and
basing projections on same, where a benchmark project end date is post Q2 2022 (NCH end date) we
have de-escalated the costs using a Consumer Price index {(CP1) average. The CPlis an index cammanly
recognised and adopted worldwide and whilst similar to the TP in only avaitable historically it is less
volatile and therefore less prone to significant error when compared with potantially forecasting tender
price indices. For the purposes of de-escalaling future costs we have utilised the local country average
CPlindex (as obtained from the world bank websile) over the years 2010 - 2017. This de-escalation
methodology has only been reguired on four of the benchmark profects over an average of 3.5 years, The
average CPlrate used is 2% per annum thus conducting sensitivity analysis on this vardable indicates if
this was to change to a TP! index and doubled 1o 4% on these four projects it would have a marginal
2.7% reduction In the overall benchmarking average cost per square metre.

2.6 Currency: Common Currency Exchange (EX) Comparator

2.6.1

2.6.2

263

The pro-forma temptate utilised to collect data allowed the construction cost data per square metre, as the
uniform cost format being adopted Tor benchmarking, to be obtained in the local currency. However the
currency unit differs across different junsdictions thus the data has been convered to a common currency,
which is Euro in this instance to align with Iretand.

It should be noted that exchange rate volatility is influenced by a wide range of factors, far wider than those
that solely influence consiruction costs. Accordingly the direct cornpanson of international construction
costs in a common gurrency can be subject to the impact of such volatility and can distort a like-for-like
COMmparison,

The exchange rates used were the average rate between the Euro and respective project source country in
2017, Te measure the sensitivity of the outturn benchrmark costs to this factor we have run the model
utilising the average exchange rate over the last five years also, which had a marginal impact of between
0% - 4%.

2.7 Location: Locaticnal Factor & PPP Indices

2.7.1

2.7.2

2.7.3

As identified above, location is an important factor to be considered when comparing international
construction costs particularly because the cost base will vary significantly across geographies, There are
two primary approaches io adjusting costs to account for the differential in cost base belween locations
(1) a "Location Factor” or (2} a Purchasing Powar Parity (PPP} Index,

A ‘location factor is an index developed to reflect the variances in inputs into the unit cost. Examples of
such inputs include different construction methodologies, labour rates, workforce efficiency, level of waste,
cost of domestic material production ete. In addition and critically they reflect affordahility levels which
genarally prevail in wider markets for capital construction - simply put, the propensity of customers to
spend. As there are no internationally recognised location factors we have utilised the internal AECOM
location factors, All location factors should be considered macro industry tools and are limited by the scope
of projects from which they are derived and as such cannot be fully representative across all sectors in all
geographies.

A Purchasing Power Parity (PPP) Index is a tool to assist in equalising the comparability of costs across
regions. A PPP Index is designed o generate a factor / index to be applied to the tocal cost {o reflect
comparable costs across & number of regions relative to their cost of living. We have utilised the national
economy based PPPR indices produced by the IMF / World Economic Ouilook and derived from the World
Bank International Comparisons Program (ICP). As noted an the International Monetary Fund {IMF)
website it is the rate at which the currency of one country would have to be converled into that of another
country to buy the same amount of goods and services in each country. The PPP index utilized captures
both currency and locational factors in one. Similar to the Location Faclor, the PPP Index is also a macro
tool and in this case at general economy level thus has limitations in its application to specific sectors,

L]



274 This exercise shows the volatility associated with international cost comparisors and the need {o apply
caution when viewing sarme,

2.8 Benchmark Data Cost Conversion

2.8.1 Acknowledging the limitations of these indices, as noted earlier we have run three scenarios to both
illustrate and to assist in addressing these limitations by taking an average of the three.

2.8.2 The three scenarios we have run are as follows,

{a} Scenario One: TPI, Foreign Exchange (FX) and a location factor are applied
(b} Scenario Two: TR and a Purchasing Power Parity {PPP) Index is utilised
(&) Scenario Three: Tender Price Inflation (TPI) and Foreign Exchange (FX) are used

2.8.3 The average for each project from the three scenarios will be combined with the updated benchmark data
provided by the NCH cost consultants to provide indicative benchmark cost data for farge scale
international hospitals.



3.0 Benchmark Cost Data & Analysis

3.1 Sourced Data

3.1.1  As part of the collection of cost benchmark data for this report AECOM have sourced cost data on similar
large scale hospital developments where we have had an appointment or have obtained infarmation on
same fram other sources. Due to confidentiality requirements we cannot identify the project specifics and a
number of the project data metrics have been altered to ensure actual project data is not disclosed.

3.1.2  The projects have been sourced from the fallowing geographies;

(a) Europe (2 No.)

(b) Australia / New Zealand (ANZ) (1 No.)
(c) Asia (1 No.)

(d) Middle East (1 No.)

(e) United States (5 No.)

3.1.3 The current stage of the projects benchmarked and their respective costs and their source are outlined in
the benchmark data and can be summarised as follows;

(a) Cost Plan Stage (3 No.) (1) AECOM projects (5 No.)
(b) Construction Stage (3 No.) (2) Non-AECOM projects (5 No.)
(c) Completed (4 No.)

3.2 Benchmarking Results

3.2.1 Asindicated in the methodology section, we have run three scenarios incorporating tender price, currency
and locational adjustments, to obtain project averages and also to highlight the volatility of data and limited
usability in turn, of benchmark data.

3.2.2 Summarised on the overleaf is the outline cost data on the 10 No. projects; the costs have been converted
to Euro and aligned with a completion date of Q2 2022, all as set out in the methodology in the previous

section.

3.2.3 As expected, the size, scale and nature of activities conducted at each of the benchmark projects varied
due to their unique nature however all represented acute hospitals in major cities around the world.

3.24 The US projects are all Children’s hospitals and as such of particular relevance from a benchmarking
perspective.

3.2.5 Figure C below summarises the benchmark costs for the 10 No. projects using the three scenarios outlined
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The costs per square matre across the 10 projects ranges from c. €4,000 - €8,000 with an average of the
€5,955 / 8q. M. This variance arises from a combination of the variability in the brief for each project and
the lirnitations in cost benchmarking as outlined previously. To minimise the risk of outliers distorting the
results we have aiso looked at the outcome when we omit the two highest and two lowest from the group of
10 projects. When this is done the range reduces to €5,677 - €6,417 a 13% variance and importantly an
average of €5,951 which aligns with that of the overall sample size.

Within the group of projects the average of the 5 No. Children's Hospitals ( US projects) sub-setis ¢.
€6,808/ 3q. M.

The average of the projects completed or currently under construction (excluding projects at cost plan
stage) is €6,273/ Sq. M.
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3.36

Benchmark Data provided by Third Parties

In addition to sourcing data internally, AECOM also sought any cost data available from the NCH project
team consuitants and public health client bodies on the island of Ireland.

The NCH project team cost consuitants, Linesight, provided an update {updated to align with current NCH
programma) on the 4 No. Middle East projects included in the original cost benchmarking review. Table A
below summarises the updated data received. The average of the 4 No. Middle East projects is

€5,811/ 8q. M.

Benchmarking of Hospital Sg.m Costs for Profects In the UAE -v- Projects in Burope: Provided by Linesight
Cost Per Sa.m

Aat Praject Ares ; 308 | Procwment rof beds Tirnedlic 55 60 m ] Canvert tof Bring 1o Mo. af tender | Total at
methord LI5 Dallars JEyee (0.90M European | years Inflation feompivtio
PerSg.m (LagRef | talation Rate® " N
T+T); 14 bt
more date ta

heavily align
wervite |[Rempation
projects |date of G2
say 35% ez

Custs plave are lor bullding vosts only and cuclude Equipping ; Professionel Fres ; Malatenance ; LA consribytlons | Planning / fire Cert Chames ete.

* Shvdlar 1o gtbar goographios, tender inflation rates in the Middhe East have vatied aeioss Fegiars £ ities gt have also bewn cyclical. For the perposes of this exerclse or average
ratit of 49 por anur has been applied.

The NCH design team did endeavour to oblain data on other projects they are invalved with or have
cantacts with however due to confidentiality reasons the data was not available.

A further saurce of cost benchmark data explored was through the HS5E and contacts they may have
internationally. The H3E provided high level data from a European source in respeact of & range of
healthcare haspital projects across Europe. This range included 65 projects from 13 No. countries however
a lot of the projects were pre - 2010 or did not have a date listed. In addition a number of the hospitals were
small in scale and as such are not a strong comparator.

When these projects were omitted along with clear outliers, the most relevant project in each country was
identified (6 No. remaining) and adjustments made for inflation and location factors (costs had been
converted to Euro prior to being issued to AECOM). The cost range was €3,100 - €6,300 (inclusive of
inflation to campletion of Q2 2022). It is noted that the information provided was “costs of the building” thus
it is likely they exclude External Works. It is not clear whether Group One eguipment is included. Due to
time constraints it was not possible to make contact with the respective hospitals or estates agencies to
obtaln further detail to varify the basis of the costs and as they had not been collated using the template
designed for this study the information should be treated as additional market information but not directly

comparable.

A UK public health sectar agency was also contacted in respect of a planned Children's hospital project
and they provided preliminary cost data. When adjusted for currency, localion factor and infiation the cost
per square metre equated {6 ¢, €4,000. However, the project is still at business case stage and a
prograrmmed tender date in 2019/ 2020 thus considerable design is still required and thus it is not a strong
comparator at this point for this benchmarking study.
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Conclusions

Limitations & Other Considerations

Significant limitations exist with using international construction cost benchmark data due to a large number
of variables. These variables impact construction sectors and geographies in different ways and on
different timelines.

In our report we have applied indices and run three separate scenarios, to obtain average values to
optimise the alignment and reduce risk of distortion, of the projects to a point where they can be compared.
The tools and indices available and utilized in this analysis are macro tools and as such cannot be fully
representative of all sectors (and projects therein) thus the benchmark costs should be carefully
considered.

As set out in the objective, the output from this report should be used in order to provide a context for any
review of project costs for the NCH development in Dublin as opposed to any direct comparison for
validation.

A further consideration which is relevant when considering benchmark costs for projects of significant scale
relate to its potential market disruption impact and the implications for project costs. In this context, the
NCH represents a €1+ billion project (over five years) in an overall construction industry of €20+ billion per
annum and as such it represents a significant draw on the industries’ resources concentrated to one
project. There is anecdotal evidence that where significant construction projects are undertaken the project
will incur additional costs through having to pay premium labour rates to secure and hold the required
resources. As an example, in Hinkley Point, a nuclear power station being built in UK, the contractors
reached an agreement with over 1,000 employees to pay 36% more than the agreed industry minimum pay
rates.

Benchmark Costs

The benchmark costs for the 10 No. projects analysed as part of this study and the updated UAE projects
received from Linesight are set out in Figure A below along with the NCH benchmark cost per square metre
as advised by the NPHDB.

= €Cost/5q, M.

USAS  Linesight Linesight Linesight Linesight
UAE1 UAE2 UAE3  UAE4

NGH Benchmark Cast



4.3 Conclusion

4.3.1  The benchmark costings indicate that the NCH benchmark costs of €6,500/ sq. m. are approximately 10%
higher than the ¢. €5,900 / sq. m. average of the combined 14 No. projects listed above, It should be noted
that the sampte of 10 No. projecis analysed for this study contained projects ranging from €4,000 - €8,000 /
sq.m. This range is inevitably Impacted by tha individua! briefs (lhe detailed analysis of same which is
bayand the scope of this report) for each of these projects and the limitations of international cost
benchmarking generally.
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Introduction

This report is an update of the Linesight report issued in November 2016 which provided a Construction
Industry Inflation Overview in the lIrish Construction Industry and its specific impact on the National
Paediatric Hospital at that time in Novemnber 2016.

This October 2018 report is an update report which reflects more current / actual tender inflation modelling
for the period since November 2016 and going forward. It also reflects the most recent information around
programme dates for the National Paediatric Hospital.

Essentially the majority of the uplifted tender inflation as noted since the November 2016 s attributed to
two factors;

+ The main "Phase B" works commencing on site approximately one year later than envisaged in
the 2016 report

e Actual recorded higher levels of tender inflation as against those assumed / modeled in the 2016
report.

This report undertakes a review of tender inflation and its potential impact on hospital/healthcare projects in
general and the National Paediatric Hospital in particular. It updates previous tendering inflation exercises
to reflect market intelligence and feedback from the marketplace, in July 2018.

The report maps the extraordinarily severe contraction in the Irish Construction industry between 2008 and
2013 and the extremely negative impact it had on resources, numbers employed in the industry, and
tendering levels generally at the time. Construction activity has begun to recover in the interim as the
wider economy has improved and as it seeks to compensate for the very limited construction activity during
the extended downturn. As the industry expands from a very low base it places inevitable pressure on
available resources and on tendering levels, which were often artificially at or below cost during the
recession.

Between 2013 and 2018 the construction industry in Ireland has experienced very high levels of tender
inflation. Whilst all projects are attracting varying levels of tender inflation particular tender inflation
patterns are becoming evident for more complex, heavlly serviced projects, located in specific parts of the
county. This has become particularly noticeable during the mid/latter part of 2016 and has continued into
the period 2017 and 2018 with clear indications it is likely to continue into 2019 and beyond.as the industry
enters a sustained period of reasonably buoyant activity.

This report reviews the above and models the potential impact of this latest market intelligence on the
tender inflation/future tender inflation on the National Paediatric Hospital project.

This report is based on and utilizes much of the information reported on and set out in reports prepared by
Linesight In November 2016 which dealt with inflation trends and modelling for hospital / healthcare
projects in general. This report was based on the latest market Intelligence / feedback around tender
inflation applicable to large / more complex and heavily serviced healthcare projects and provided a
general commentary with regard to this particular sector of the market and how it was likely to be impacted
by the latest construction tender inflation trends. It reflected the most current information available as of
October 2018.

linesight.com Page 1 of 12 October 2018
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General Construction Industry Tender Inflation Overview

When inflation in the construction industry is considered there are two general indices which are relevant
and which track costs, the Construction Tender Price Index and the Construction Input Cost Index.

Tender indices measure the actual prices being submitted by contractors and sub-contractors for work. In
this regard it is a reflection of the price that contractors are actually charging to undertake construction
work. This is the index which is of most relevance to businesses or authorities undertaking or
contemplating undertaking construction work, as it reflects the actual costs which the market will charge
them to undertake this work. Construction cost indices on the other hand measure construction input
costs such as labour and material increases. In the construction industry these two indices can display
quite different patterns and rates of increase/decrease, particular so in the last nine years. Table 1
demonstrates this.

Table1. Average Tender Price Index Comparison with Average Construction Cost Input Index
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These two indices, as measured in Table 1 above, in general and under normal market conditions would
be expected to generally track each other reasonably closely, and display similar patterns of increase and
decrease over the years. But this has not been the case in the Irish construction industry in recent years,
for a number of reasons, most of which are closely linked to what was effectively a collapse in construction
industry output from 2009 on, as evidence in Table 2. Below

While overall national GNP fell by approximately 4% in the period 2007 to 2014, output in the
construction industry fell by over 70%, a dramatic fall off in activity. This resulted in artificially low
tendering strategies being adopted by many contractors. With contractors seeking to maintain
workload, aggressively chasing an ever shrinking volume of work. Often submitting tenders which were
below cost, a situation which was simply not sustainable in the longer term.

linesight.com Page 2 of 12 October 2018
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Table2. Average Tender Price Index Comparison with Average Construction Cost Input Index
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Table 2 highlights this point. Between the years of 2007 and 2010 actual tendering costs fell by
approximately 35%, while constructor input costs reduced by only 2%. A wholly unsustainable situation.
During this period most contractors and sub-contractors downsized quite dramatically and several went
into liquidation/receivership, and are no longer active in the market. Thus the capacity of the Irish
construction market was substantially reduced. As the economy has impraved and the volume of
construction projects being tendered has increased, contractors and sub-contractors have endeavored
to recover margins that were eroded and lost during the severe contraction in the industry, and are
submitting tenders which more accurately reflect their actual input costs, with specific project risks
being properly assessed and included for.

This in turn is resulting in a situation whereby construction tenderer indices are currently substantially
outstripping actual construction input cost indices on an annual basis, as is clearly evident from Table
1. Effectively reflecting the reality of the current construction Industry whereby tender indices recover
ground lost to input cost indices since the collapse of the construction industry in 2009,

linesight.com Page 3 of 12 October 2018
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The table below sets out three of the main tender inflation indices which are used extensively to track and
repart on tender inflation in the construction industry generally.

Whilst these are useful with regard to indicating an average for construction projects across a range of
construction types, located through all regions of the country, they are an average and as such should be
utilized with caution when dealing with a specific project in a specific location.

Year (Estimates) scCsl AECOM Linesight Linesight Assessed

Brown Field City
(Dublin) Centre Site Heavily

Services Project

2013/ 2014 3% 3% 3% 7%

2015 5.6% to 6% 5% to 7% 6% 8%

2016 5% to 6% 5% to 7% 5.5% to 7.5% 10.5%

(Dublin 8%)

2017 9% 12%

2018 9% 12%

2019 10.5%

2020 10.5%

2021 8%

2022 7%

NOTE: 1. These tables were compiled in late 2015 / late 2017 and reflected the market

linesight.com

view in late 2015. In actual fact 2016 to 2018 has seen a substantial uplift in
tender levels, particularly for large complex projects, in the Greater Dublin /
Leinster area where inflation varies between 9% and 12%.

These tables represent a range and mix of different project types across all
areas of the country.

Latest Market Intelligence in 2018 clearly demonstrates that large, heavily
serviced projects in the centre area of Dublin, particularly those with
substantial basements and a high percentage of mechanical and electrical
services are attracting premiums of between 3% and 5% above the rates
operating in the Dublin region generally for more conventional / less serviced
projects.

Page 4 of 12 October 2018
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Healthcare / Hospital Projects Tender Inflation Overview

However the impact of tender inflation on construction projects is not uniform across all project types,
and the various indices quoted are a reflection of up to date tender returns for a wide range and mix of
different construction projects located in all geographic regions of the country. Construction tender
indices as measured and published by various professional firms/professional bodies active in the
industry, are an average measurement of actual tenders being received across a very wide range and
mix of actual projects for which tenders have been received located in all areas of the country. There
are three principle areas where acute hospital projects in particular have been impacted by higher
levels of tendering inflation, than would be the norm in many other sectors. These are;-

1.

=Y

More highly serviced buildings with more speclalist works, which in turn attract higher levels of
tender inflation.

More structured pricing of risk by contractors. Hospital projects often located on active hospital
campuses with wark adjacent to existing building, patients etc. Higher contractor management costs
associated with complex hospital projects

Longer pre-construction lead in times for hospitals attracting more pronounced tender inflation

More Highly Serviced Buildings/ More Specialized Works

Some specialized services such as mechanical and electrical installations have tended to attract
higher tender inflation increases, reflecting the skill/training levels involved and the shortage of
skilled workers whose services are in high demand across a range of highly serviced buildings such
as pharmaceutical facilities, electrical manufacturing and industrial projects generally. All project
types which are experiencing increasing levels of construction activity as the economy recovers. As
a result heavily serviced buildings will tend to see more noticeable increases in tender inflation than
less heavily serviced buildings

For example hospital buildings where the service costs/specialist installations costs are often in
excess of 30 % of the overall construction costs, are more severely impacted by construction tender
inflation than many other project types. Table 3 below sets out the typical expenditure spread for an
acule hospital project.

Higher Inflationary pressures are also being experienced In other specialist areas such as cladding
/glazing

Tabled. Analysis of lypical percentage make up of expenditure for an acute hospital type project

a. Main Contract Works Approx. 51%
b. Mechanical and Electrical (services Works) Approx. 40%+
C. Specialist Cladding Approx. 7%+
d. Lifts Approx. 2%

Note: Percentages have been updated to reflect recent trending information on large heavily
serviced hospital projects. Reflecting both the increasing service complexity on modern hospitals
and also the very substantial inflationary pressure on services works in the current economy.

linesight.com Page 5of 12 October 2018



Strateqy | Management | Consultancy

Construction Inflation Overview in the Irish <
Construction Industry & its Specific Impact Li ‘ah
on the National Paediatric Hospital Project Inesig t

As evidenced in Table 3 the total percentage expenditure associated with specialist works, attracting
higher levels of tender inflation, for a typical acute hospital is approximately 49%+ of the total
construction expenditure. These are the areas which are attracting particularly high levels of tender
inflation, when compared with other sectors of the construction industry and this in turn is resulting
in disprapoartinatiey higher average tender inflation levels being experienced for acute hospital
projects.

2, More structured pricing of risk by contractors. Hospital projects often located on_active
hospital campuses with work adjacent to existing building, patients etc.

As contractors begin to more accurately price for risk and actual management costs in their tenders,
the tenders for more challenging projects on restricted center brownfield sites are attracting higher
increases in tender inflation, as against more straightforward projects located for example on more
straightforward sites. Again this has had a disproportionately higher impact on tenders being
received for hospital projects which are generally viewed as complex, heavily serviced projects,
often constructed on active hospital campuses with challenging issues around service diversions,
infection control, maintaining activity for existing staff and patients and safeguarding their health and
safety etc.

In tender documents for construction works, contractors generally price their site overheads/
temporary works management/specialist attendances and work generally associated with the
management and administration of more complex projects in what is known as the "Preliminaries”
section of the pricing document. These “Preliminaries” costs are then generally expressed as a
percentage of the overall construction value for the project. This provides very useful cost
information for cost control professionals in the industry and this information is tracked within the
industry, with patterns and trends carefully noted. Essentially this information indicates the
percentage applied by contractors, to oversee, manage and administer a project.

These “Preliminaries "costs are closely linked to the difficulty and challenges presented by particular
projects and the risks involved in undertaking a particular project. They can range from a low of 6 to
7% for more straightforward, less complex projects, to a range of 14% to 20% for what are perceived
to be particularly challenging and difficult projects, requiring a large amount of specialist on-site
management by contractors and careful control of potential risks to the project.

During the very severe and protracted downturn in the Irish Construction Industry, and as
contractors chased an ever shrinking workload, many contracting organizations began to take a less
structured approach to properly pricing for appropriate administration costs and the risk costs
associated with projects, and the “Preliminaries” percentage included for in tenders generally began
to fall to historically low levels across most construction sectors. With "Preliminaries” percentage for
some very complex projects falling as low as 5 to 6%. A situation which was clearly unsustainable in
the longer term.

As the industry has recovered and as the volume of work has increase, contractors who in turn have
downsized quite dramatically are looking in much more detail at the costs and risks associated with
undertaking more complex and challenging projects, particularly heavily serviced projects with
complex issues such as working on active campuses for example. The combined effect of the above
has resulted in a situation whereby the "Preliminaries” tender inflation for more complex hospital
projects is quite substantially above the average for construction works as a whale.

There has been a noticeable and established increase in the percentage for "Preliminaries” being
applied to more complex hospital projects in recent years. This particular trend has become
particularly evident during during the period 2016 to 2018. Whilst in previous years, during the
downturn in the industry, it was not unusual to see “Preliminaries” percentages for quite complex,
acute hospital projects fall to substantially under 10%, these are now generally in the range of 14%
to 20%++ and on more complex healthcare projects with a lot of challenging issues to be addressed
they can reach the high teens percentage wise.

linesight.com Page 6 of 12 Octobar 2018
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Certainly as the industry enters a sustained period of recover, average patterns around increases of
30 to 60%+ in the "Preliminaries” percentages for challenging hospital projects on active hospital
campuses are being observed. Increases in “Preliminaries” percentage generally are also being
observed across other project types, but the percentage increases for these projects is much less
pronounced than that for more complex/challenging projects.

3. Longer pre-construction lead in times for hospitals attracting more pronounced tender
inflation

When calculating construction inflation, there are generally two separate calculations applied,
depending on whether the period involved is pre-construction (before construction has started on
site) or post-construction (after construction has started on site). These are;-

a. Straight Line Inflation (Pre-Construction) Note this has had a particular impact on the nearly
1 year delay in starting the Phase B Works
against the date noted in our previous inflation
report.

b. S-Curve Inflation (Post-Construction)

The impact of these two inflation types on the eventual outturn construction costs for a project can
be quite different. Straight Line Inflation is applied to the total construction costs and becomes
cumulative over the years, as inflation percentages are applied to the previous year's amounts. S-
curve inflation on the other hand is applied to a reducing balance as construction spending has
begun and the amount payable to the contractor in the future reduces. It generally approximates to
50% of the amount that would be calculated using a straight line inflation calculation over the same
post-construction period.

The effect of this is that large, more complex projects which have lengthier design/planning periods

prior to work actually starting on site are more heavily impacted by the more expensive straight line
inflation.

Table 4. Straighl Line (Pre-Contract) Construction Inflation — v- S-curve (Post Contract Construction Inflation)

PROJECT PROJECT
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Table 4 demonstrates the impact of the two inflation types. With Project B attracting a greater overall
percentage as a result of its greater pre-planning/tendering requirements (prior to any work starting on
site) Complex Hospital projects in general often have much lengthier pre-construction periods as
against other project types. Reflecting the complexity of the services installations required the complex
often active hospital sites, planning issues and also the extensive engagement generally required with
a wide range of user groups and interested parties. This results in hospital projects generally carrying a
higher proportion of the more expensive straight line pre-tender inflation, with a consequently a more
substantial impact on end of day out-turn construction costs.

For example, a delay of a year in commencing a project attracts straight line inflation which will have a
more substantial impact on the cost of completing a project, than an increase of 1 year in the building
period on site as this latter period will be impacted by S-Curve inflation.

Tender Inflation Factors; with the potential to impact specifically on
the National Paediatric Hospital Project

The factors noted above all impact directly on the construction inflation as applicable to the National
Paediatric Hospital. However the National Paediatric Hospital is also impacted by regional factors and in
particular tender inflation with regard to geographical location, with projects in the greater Dublin/greater
Leinster area attracting higher levels of construction tender inflation than in the rest of the country.

This is reflecting the fact that a lot of the economic activity and consequently construction activity is
occurring in the greater Leinster area and this in turn is resulting in higher levels of tender inflation in this
region. There are clear indications that construction inflation in the greater Dublin/Leinster area is
outstripping that in the rest of the country. Again it is important to note that the tender indices published for
the construction industry are an average of a wide mix of project types, ranging from more straightforward
project types to complex/heavily serviced projects such as hospitals. Also that they reflect projects located
around the country. As such in considering tender inflation modelling for a specific project it is important
that the unigue features and geographical location of that project are reviewed and suitable adjustments
made to any modelling to reflect these unique factors.

In this regard the National Paediatric Hospital has several important factors impacting on how tender
inflation influences outurn costs.
Highly serviced facility with a substantial specialist mechanical and electrical / services content.

2 Given its size and very complexity a substantial lead in period, from the work starting on site,
attracting more expensive straight line inflation.

3. Located on an active hospital campus with more complex management of issues around infection
control, monitoring services etc,

4. Definite emerging trends in 2016 anwards around making appropriate risk provisions around more
complex / highly serviced projects.

Clear indications being received that such projects have tender inflation levels which are above
average levels measured for a wide range and mix of projects across the country.

5. Located in the Greater Dublin / Leinster area, where the great majority of construction activity is
taking place. This area is recarding higher levels of tender inflation than the country generally.

6. Later start of main contract works, being Impacted by straight live inflation, which is likely to be
recarded at higher levels for 2016. , 2017 and 2018 and similar high inflation trends also being
predicted for 2019.
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Construction Inflation Modelling on the National Paediatric Hospital
Going Forward

Inflation modelling going forward is always challenging and is informed by a number of modelling
techniques and reviews of patterns and historical data. However there is no doubt that the Irish
construction industry will continue to face substantial tender inflation challenges in the coming years as
the industry recovers from a spectacular collapse in activity and an associated artificial reduction in
tendering levels.

Complex, heavily serviced and challenging projects, such as hospitals, will in particular face inflationary
challenges as the skillsets required for same become scarcer in a recovering market, and contractors
begin to reflect the actual cost and risk associated with more complex/challenging projects in their
tender returns. Equally tender indices still have some way to go before they recover the disparity
between tender indices and actual construction cost indices since 2008/2009.

Current indices have recorded that tender inflation for more complex hospital projects has operated within
the range of 9% to 12% for the years' 2016, 2017 and 2018 with particular large/complex projects such as
the National Paediatric Hospital located in the greater Dublin/Leinster operating at the upper end of this
range. There is now clear evidence that tender inflation as applicable to projects such as the National
Paediatric Hospital will operate at the higher end of the inflation scale and operate between 10% and 12%
for the years 2016, 2017 and 2018. All current indications are that these levels will continue into 2019 also
and possibly beyond.

Going forward indications are that inflation in the healthcare sector, across the country generally is likely to
operate at an average of between 8% to 9% In the years' 2020 to 2021 and given the greater inflation
pressure applicable to larger/more complex healthcare projects in the greater Dublin/Leinster area it is
anticipated that the National Paediatric Hospital will operate at the higher end and perhaps marginally over
these ranges for these periods.

In making reasonable and prudent allowance for the impact of construction tender inflation on the National
Paediatric Hospital the construction tender modelling has factored in the following tendering inflation.
Programme; -

= Base cost plan date Nov 2016.

* Tender return date October 2016.

= A start on site Phase A works in August 2017; assumed for previous repost but actual start on site
October 2017,

= A GMP agreement and commencement of Phase B works in December 2018. Assumed for
previous report but actually scheduled to be Novernber 2018 an additional period of a year.

= Overall project completion was assumed for the previous report in March/April 2021, but
anticipated in February 2022,

Table 5 undertakes a review of the calculation of tender inflation and the tender percentages used at the
various design/cost milestones on the project. We would note that Column A and B relate to the previous
report issued November 2016.

Column C has been added to reflect updated market information and project timeline.

« Column A highlights the calculation around the circa € 90M inflation figure noted in Linesights
February 2016 report.

« Column B reflects the extended timeline, which is assumed for the column B exercise, but applied
tender inflation annual percentage assumed for our November 2016 report, which were based on
the most up to date market intelligence but allows slightly greater percentage allowances for post
2019 period reflecting contractor risk around recovery of inflation based on average country wide
indices. This revised calculation results in an overall tender inflation provision of circa € 160M
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s Column C is an update of Column B with the project period extended to 90 months to reflect the
contract construction period and start on site date. This revised calculation results in an overall
tender inflation provision of circa € 341M

Effectively the tenders being received for this project will have included in their bids the risk around inflation
for the contract duration. To reflect the project timeline and the substantial risks involved in projecting
potential tender inflation over an extended contract period such as that for the Children’s hospital, provision
was made in the contract documents that if tender inflation from 2019 onwards went above 4% the
contractors would be entitled to recover an amounts in excess of the 4% allowance.

However the industry indices used to measure tender inflation are average indices for a large number of
projects located around the country, so if for example in 2019 the average tender Indices noted measure
4% tender inflation, but tender inflation for large heavily serviced projects in the Dublin region were circa
10.5% (which current trending suggests) then the contractors would not be entitled to any additional
recovery and would effectively have to absorb the potential +6.5%. For the purposes of this particular
exercise we have factored in this additional potential percentage.

The above exercises indicates that the impact of the current trend inflation levels in the industry combined

with the lengthier 9 month period for the main contract is that the inflation construction budget for the
National Paediatric Hospital project will be in the order of €341m .

Note: In order to be consistent with previous inflation analysis the base for the calculation of inflation does
not include for the following;

¢ Programme Alignment
s  Sprinkler Installation.
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Table5. Inflation Modelling for National Paediatric Hospital
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Conclusion / Summary

Tender Inflation in the Irish Construction Industry in recent years has been substantially above inflation
in the wider economy. This reflects a recovery within the industry from historically low output and
tendering levels which occurred in the wake of the very severe recession in the industry in 2008/2009.
And resultant artificially low tendering levels during this period.

Whilst tendering inflation across most construction sectors has been above that for inflation in the wider
economy in recent years, the impact on more highly serviced, complex projects such as hospitals has
been more pronounced. Reflecting a host of unique factors, which are applicable to hospital
construction projects.

On a large, heavily serviced, complex hospital project over a relatively lengthy timespan the cumulative
effect of tender inflation can have a significant impact on the capital costs for that project. Even
changes of 1 or 2% per annum can impact quite dramatically on capital expenditure.

This serves to highlight the quite dramatic impact a change in average construction tender inflation
percentages can have on a project and the potential for construction tender inflation to have a very
serious impact on the capital outturn costs for heavily serviced, complex projects in the healthcare
sector.

The National Paediatric Hospital is the largest capital healthcare project undertaken in the history of the
state. The timeline from date of cost planning to overall completion is just under 10 years.

The initial construction inflation report undertaken in Summer 2016 took an overview of potential
construction tender inflation in the industry going forward from 2016 to 2019 a timespan of
approximately 5 years.

This updated report reflects actual tender inflation for the years 2016, 2017, 2018 and more accurate
predictions around 2019 and also reflects a period nearer 7 years going from 2016 to 2022.

Allowing for the actual recording of inflation and the current timelines being indicated for the project,
indications are that a tender inflation allowance of €341m would be appropriate.
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1. Recent Contractor Insolvencies and
Challenges Posed

Recently there has been considerable negative publicity generated with regard to the number of Irish
contractors and sub-contractor working on public sector projects in particular, who have become insolvent,
and been unable to complete a number of key projects such as schools and other important infrastructure
projects.

The problem created by such insolvencies and the inability of contractors to deliver on their contractual
undertakings as a result is recognized as a very serious issue both at government level, and by all parties
who are involved in the Irish construction industry generally, including of course the end users, for whom
such facilities have ultimate been designed and commissioned.

The fallout from the failure of contractors/sub-contractors to complete public sector projects in particular is
quite dramatic, with hugely negative implications for many parties, On public sector projects the effects are
particularly strongly felt as compared to the private sector, as they must be re-tendered in accordance with
EU procedures. On private projects, clients are less constrained and can immediately re-negotiate with the
second previous bidder for example, retain and negotiate with existing sub-contractors etc. This is not
possible on public sector projects however and bond companies view public sector projects as being high
risk for bond providers as a result.

The negative impact of contractors becoming insolvent can include;-

« Projects often being completed years later than they were contracted for. Particularly public works
contracts where there is a requirement under EU procedures to re-advertise the project to the
contracting industry and undertake extensive new selection and tendering procedures.

« Huge disruption and expense caused to the intended users, who often have to remain in sub-standard
accommodation and are prevented from disposing of existing facilities, etc. In turn losing valuable
potential offsetting revenue.

« Substantial additional costs to have the work completed by alternative contractors, even where
performance bonds are in place. In most cases such bonds will only cover a small percentage of the
additional cost involved, particularly on public sector works given the timeliness necessary to re-tender
ete. Particularly in a high tender inflation environment which exists at the moment.

s The loss of employment in the firms affected.

s The knock on effect to the supply chain/sub-contractors that have not been paid by the contractor who
has become insolvent, with the huge ripple effect involved into the wider industry and supply chain. An
obvious and dramatic example of this effect can be witnessed by the collapse of the Carillion group.
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This can often result in sites being picketed by disgruntled suppliers etc. and wark that was completed
and paid for being removed by such suppliers. All very distressing scenes.

s  Work which was partially completed now falling into disrepair and ultimately having to be removed. A
typical example being partially competed glazing works, which the sub-contractor involved refuses to
maintain as they have not been paid by the contractor and whose contracts are automatically
terminated, when the main contractor becomes insolvent and cannot meet their contractual obligations
to such sub-contractors.

* Very substantial security and monitoring costs as abandoned and often derelict sites are protected
whilst the works are re-tendered.

= New replacement contractors often refusing to accept responsibility for work undertaken by the
previous contractor, with significant legal and warranty implication as a result

All of the above contribute to huge uncertainty and upset, both personal and financial and it is highly
desirable as an industry to ensure procedures and processes are in place to minimize the potential for
such insolvencies, whilst also ensuring value for money. Whilst also ensuring fair and reasonable
recompense is received for the investment and expertise required in completing and delivering often
complex projects, completed over often lengthy periads, in a volatile and highly inflationary market, with
limited and scarce resources. It is absolutely in the interests of all parties involved to ensure that the
potential for contractor insolvencies in the construction industry are minimized.

The recent collapse of the Carillion group has served to highlight the hugely negative effects of a major
construction group becoming insolvent and the disastrous implications it has had for employers,
government, contractors and sub-contractors, the supply chain in general, and the wider image and
viability of the construction industry. Its impact has not been lost on the contractor and sub-contractors
operating in the Irish construction market and ultimately the disastrous consequences that can flow from
unrealistic bidding for work and thereafter seeking to recover costs.
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2. The Government Forms of Contract in Use in
the Public Sector; Contractor/Sub-contractor
insolvencies

The bodies' representing the majority of the contractors/sub-contractors in the industry have suggested
that the terms and conditions imposed by the government farm of contract, combined with the lengthy
timelines around EU tendering have been one of the primary contributors to the abnormally high number of
contractors and sub-contractors becoming insolvent in recent times. Such a suggestion would appear to be
borne out by the number of contractors who have a particular reliance on public sector projects such as
schools experiencing quite severe cash flow and financial difficulties. And ultimately becoming insolvent.

Given the timeline between tendering for public works contractors and when they start on site, it is not hard
to appreciate how problems could arise for contractors emerging from a depressed/low bidding market
(when they might have tendered for a public contract) and then having to undertake these works in a
buoyant/high tender inflation market, when they are actually awarded the contract and given the green light
to start on site, often some considerable time later.

The industry also notes one of the primary concerns around the award of government contracts is what
they describe as the tendency to award government contracts to the lowest bidder rather than actively
assessing the quality, resources, project approach, etc., of the bidding contractors and marking these
appropriately.

The challenges posed by the Government Form and the issues raised by the industry were recognized by
the Governments Contracts Committee (GCC). And as part of their mid-term review of the contracts they
considered and ultimately implemented several key measures to address some of the more pressing
concerns and issues raised. Which was recognized by the industry as a progressive and pro-active
measure to address some key challenges. This mid-term review was under consideration and had not
been fully completed when the tendering strategy around the Children’s Hospital was being considered,
however a number of the key provisions under review at that time were ultimately incorporated into the
contract / tendering conditions for the Children’s Hospital.

It is considered by many in the industry that the introduction of the government form of contract combined
with contractors tendering in the deeply recessionary times when the contract was introduced, resulted in a
situation across the industry, where contractors submitted low tenders to win a contract and then spent the
duration of the contract aggressively pursuing claims and opportunities seeking to recover and get
additional monies. This was a most unfortunate and undesirable situation as it created an often
confrontational and poor relationship between contractors and employers and their design team. It was
also a high risk strategy for contractors and their supply chain, as whilst they pursued claims and additional
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cost recovery opportunities, their cash flow often came under considerable pressura and there were
unacceptable delays (by the main contractors involved) in paying sub-contractors and suppliers who had
undertaken work for the contractors involved. It also resulted in quite a number of well-established and
reputable sub-contractors refusing to bid as domestic sub-contractors (directly to main contractors) on
government work, as was required by the public works form of contract at the time. The GCC did recognize
many of these challenges and for example the ability to bid work directly for specialist works to specialist
suppliers has now been provided for in the amended government forms.

3. Moves towards more collaborative and
contractor de-risked construction contracts

As the construction industry worldwide emerges from a prolonged period of recession, the problems
caused by contractor insolvency has become increasingly recognized, with a determined effort to ensure
tendering and contractual arrangement to minimize the risk of same, being actively explored and
developed.

There has been a concerted drive to facilitate more collaborative tendering and contractual arrangements,
with a particular effort to ensure measures which will facilitate early contractor involvement and risk/ gain
reward provisions.

This has resulted in measures such as two stage tendering and target cost arrangements becoming
increasingly prevalent, particularly on large and complex infrastructure projects, which in most cases are
undertaken over substantial time periods. Contract conditions such as the NEC 3 and 4, target cost
contracts, which are extensively used in the UK on large/complex infrastructure, generally adhere to the
principle of two-stage tendering with extensive periods built in to facilitate contractor input around methods
of working/programme, design development etc. Ultimately working to establishing a jointly agreed target
cost, with pain/gain sharing mechanisms built-in to the process. But the actual works themselves often
then being valued on an open book, cost reimbursable basis, after actual contract award.

On large infrastructure / civils projects in Ireland, where there are a number of particular challenges around

establishing the full extent and scope of the works, the use of the NEC form of contractor has been
considered and approved.
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4. Considerations around the NPH and tendering
/ contract provisions

As the largest healthcare capital project undertaken in the history of the state the need for developing
particular tendering/contractual strategies to encourage tendering interest and ensure a pracess which
would be viewed as collaborative was realised at an early stage.

This in turn resulted in extensive and very positive collaboration with the GCC (Governments Contracts
Committee), who recognised the challenges a project of the size and complexity of the Children’s Hospital
would face in attracting contractors with the skill and capacity to undertake it.

Whilst the public form of contract was to form the basis of any contractual arrangement, substantial
amendments and concessions were agreed to try and ensure the confract would not be viewed in a
particularly negative light, with too much risk an a project of this size, with the timelines involved being
moved to the contractors.

In light of the comments earlier around timelines an EU / public sector tendering and the risk this can pose
for tendering contractors, a few key milestones on the Children's are worthy of note.

« Tendered Summer 2016
« Start on site for approximately 20% of the contract late 2017
s Start on site for 80% of contract scheduled for early 2019

s Bulk of high value and complex mechanical/electrical works taking place principally over the years
2020, 2021, and into 2022 ( 4 to 6 years after the contract was tendered originally by them in 2016). All
during a period of unexpectedly high inflation in the Irish Construction Industry

« Overall project completion in 2022, some six years after the tender date.

Unfortunately the years of 2016, 2017, 2018 and in all likelihood 2019 were years of exceptional and
unprecedented construction tender inflation. The extent of which was not fully appreciated or predicted by
mast observers in the industry, who while anticipating sustained tender inflation growth did not anticipate
the extent of this

To put this in perspective from the beginning of 2016 to the end of 2022, recorded tender inflation and

predicted modelling suggests Irish construction tender inflation (on a compounded basis) will have risen by

126%. Reflective of an industry emerging from a sustained period of recession, to an industry which is now
~ extremely buoyant and struggling to meet demand. With a workforce and skillset greatly reduced as a
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result of the sustained recession noted. All resulting in huge inflation pressures on contractors and sub-
contractors.

Despite the substantial amendments permitted to the public works contract on the Children's Hospital,
several large overseas and international contractors still viewed it as a high risk contract for them and
declined to become involved in the tender process itself, despite being invite to attend workshops and
briefings on the projects. One of the largest UK hospital contractors who applied and was selected to
tender withdrew from the tender process having had the opportunity to fully assess the tender
documentation and contract provisions.

Those who declined to participate, despite the amendments to the public works contract, highlighted it as
being in their opinion, still a high risk contract form for them and one which posed an unacceptable
financial risk to their companies. They advised that in the UK market they were principally tendering on the
NEC form, where the financial risk to their companies was greatly reduced and the process in many cases
permitted them to recover their actual costs where it could be shown they were incurred properly and
reasonably and their actual tender was used primarily only for the calculation of pain/gain sharing
mechanisms.

5. Contractor Strategies Behaviour in the
Second Stage Process on the Children’s
Hospital

A second stage process on a major construction project will of its nature invalve, design development,
pursuit of value engineering targets, clarification on products and samples/ sample rooms, design input
from specialist sub-contractors who have a design responsibility under the contract (e.g. the cladding,
sprinkler, medical gases, sub-contractors, etc.),. These are all core principles of two stage tendering.

Where such developments result in additional quantities for various elements of the work being incurred,
contractors are entitled to recover additional costs. It is becoming increasingly apparent that the main
contractor/sub-contractors who tendered on the Children's Hospital are extremely concerned around the
impact the very overheated construction market is having on their tenders prices submitted in 2016 and
that given the size of the Children's Hospital, they have stated that they believe it has the potential to be
severely damaging to their firms financial wellbeing. Availability of resources for example, and the demand
for these limited resources from large commercial projects in the wider economy are already resulting in
challenges for resourcing the programme peaks on the project and at this point the contractors involved
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are looking for substantially increased programme timelines to undertake the project. These have been
assessed at the moment with regard to their validity and supporting documentation.

The two stage process of its nature is intended to be collaborative, but given the contractors/sub-
contractors heightened concerns around the financial viability of the project for them, in an overheated high
inflation construction market, it has become less collaborative than one would have wished for,

Contractors view the requirement of a fixed price GMP agreement being reached in late 2018 (tendered in
2016) as having a number of significant risks for them.

" After GMP they have greatly limited rights to recover extras and additions as would have been
the norm under the standard form of contract. After GMP they will be entitled to recover clearly
defined scope changes only. This contrasts with, and limits an established (and unfortunate)
pattern of behaviour on government contracts undertaken over the last 8 years, whereby
contractors have often submitted low bids and then used all available opportunities over the
contract period (and several years after practical completion during the final account period) to
pursue opportunities for extras and claims.

= As such with a GMP scheduled to be agreed in late 2018, on a project scheduled to be
completed in 2022, and with a final account which under normal contractual arrangement could
be anticipated to extend into 2023/2024, contractors are undertaking a root and branch review of
all information, drawings, risks, issuing RFI's etc. The main contractor for example has argued
that they are being instructed to compress a normal 5 to 6 year process on a large and highly
technical project into a very challenging 9 month pre GMP engagement period and as such take
a view on and predict issues/ risks etc. which would normally unfold and which they could then
address over a much greater period.

= The construction market, over this period, resources available, tender inflation are all viewed by
contractors and sub-contractors as mare high risk and unpredictable than ever.

" Issues such as the industry SEO (Sectoral Employment Order) have been introduced by way of
legislation. Contractors across the industry argue that this has and will have significant impaclts
on their cost of labour. But recovery under the government form of contract at the moment is not
viewed as being permissible.

In this environment and with the risks in the market and the GMP as expressed by contractors/sub-
contractors on the Children's Hospital, there has been a significant impact on the contractors/ sub-
contractors approach to agreeing a GMP.

. Contractors are reviewing and assessing all documents and potential future scenarios, effectively
looking at what might be claim/extra opportunities which would nermally unfold for them over a
much lengthier period.

= Contractors are issuing a large number RF|'s (requests for information) seeking clarification or
further detailing of details/design. All perfectly understandable and to be anticipated under a two
stage process. However where such normal clarification/detailing is provided, in many cases
contractors/sub-contractors are arguing that this represents a new element of work and their
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original rates for the work tendered in 2016 are no longer applicable. And that in such a scenario
current market rates/quotes from the actual market should be obtained and used. The
employer/design team on the other hand would have a strong preference to use star rates based
an the ariginal tender rates where appropriate. This has had a number of very negative effects
on a GMP process to be completed in a limited timeline. Firstly contractors are refusing to agree
and sign off on many rates that involved design clarification/minor development and secondly
they are insisting on tendering such items of work back to the market, which is time consuming
and slowing and delaying the GMP agreement process.

. The downside and undesirable nature of this is highlighted in particular around the VE exercise
undertaken by the design team. As part of the second stage process the employer and design
team identified VE opportunities which they committed to look at delivering. However when
drawings were changed to pursue these VE apportunities contractors claimed they were no
longer bound by tender rates and that they could revert to the market. In nearly all cases
claiming that efforts to deliver VE had instead resulted in additional costs, even where the design
team were adamant the VE changes had greatly reduced the costs of the original detailing. This
situation become so severe that it was decided not to give the contractor an opportunity to
increase rates by way of well-intentioned VE changes and simply run with the original detailing
for the purposes of obtaining a GMP. And thereafter (post GMP) look at how VE opportunities
might be delivered.

= Contractors are assessing and reviewing all potential opportunities, which might traditionally
under a more traditional government contract unfold over a reasonable lengthy contract period
on site. And are presenting them now and arguing that they must be assessed and reasonably
valued under the GMP process.

= Contractors are reviewing all programmes and float in a highly conservative manner and in light
of what they view as an overheated construction market which may struggle to provide the
resources necessary to deliver the project on time and on budget.

= Contractors are not willing to sign up to any packages, where they feel there is an exposure on
rates/risk to them, even where the design team feel they have been properly valued in
accordance with the contract provisions. They are in many cases using the arguments around
design clarification/ response to RFI’s to argue the original rates are no longer applicable, even
as a basis for updating them. -

. This has resulted in a situation whereby a large number of issues, and more than anticipated are
being referred to the Independent expert, for resolution, But this has become now a very large
and time consuming exercise for the Independent Expert. However on a positive note the
involvement of the Independent Expert has proven to be a very successful pravision of the
contract conditions in getting these issues resolved and incorporated into a GMP

In justifying their approach to this process the contractor (as noted earlier) argues they are being requested
do compress a 5 to 6 year process into a 9 month period, in a highly volatile construction market and that -
of its nature this requires them to anticipate and resolve now issues that might be expected to unfold over
this lengthier period. An exercise which they argue imposes a huge risk on them, which ultimately given
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the size of the project has the potential to cause serious damage, potentially to their firms longer term
viability. With what they consider very serious risks to their workforce and shareholders.

6. Potential Implications of Contractor Insolvency
on the Children’s Hospital

In the event of contractor insolvency on a government project with EU tendering requirements, the
contractor's contract will be determined (in most cases work will already have stopped on site in any case).
Thereafter the site must be made safe with appropriate security put in place to prevent theft / risk to the
public and also against sub-contractors/suppliers, etc. who have not been paid coming on to site to remove
wark completed and materials.

As the work will be tendered under EU reguirements, new advertisements in EU journals must be placed,
contractors shortlisted, tendered to etc.

For a project of the size and complexity of the Children’s Haspital, if there were contractor insclvency,
there would be a requirement to survey the work completed, compile new tender documents to reflect the
survey and the works still to be completed, whilst adhering to EU requirements around advertising the
work, selecting and scoring contractors. The timeline to undertake all of this would in all likelihood add a
further two plus years to the overall contract duration. A significant factor both time and cost wise in a
highly inflationary construction tender market Below we set out other areas of cost risk and further
additional timelines that would in all likelihood result in a substantial extra costs, which would be in addition
to those note above.

For the purpose of this exercise we have assumed a scenario whereby any difficulty on the project occurs
whilst the frame is largely complete and the building is say 30% enclosed.

Security costs for up to 2 to 3years whilst the work is re-tendered to the €7M to €10M
market.

Protections and regular maintenance of the existing partially completed works € 8M to € 15M
to prevent damage and deteriorating (as far as possible). (depending on

stage contractor
enters insolvency)

Costs associated with inspecting the existing works (often involves detailed € 30M to € 50M
structural testing to satisfy potential future tendering contractors), assessing
waorks still to be done, preparing new tender documents, re-tendering in

linesight.com Page S of 11 23" July 2018



Strategy | Management | Consultancy

Irish Construction Industry; Recent @
Challenges around Contractor Insolvency; Linesight
Public Contracts and Contract Conditions

Collaborative Contracting and the NPH

accordance with EU requirements, selecting contractor/sub-contractors.

Extension of existing client teams, rental of office space etc. € 15M to € 25M
Premium to be paid to new main contractor to take responsibility for existing € 20M to € 25M
works completed to date by previous contractor (in actual reality this can be
very difficult to resolve and often compromises are required which impinge on (insurances may be
warranties etc. at the end of the day). required)
Premium to be paid to new sub-contractors who are required to undertake new € 6M to €15M
works and who must also take responsibility for partially competed service
undertaken to date, again in reality this can be hard to achieve). (again insurances

may be required)

Risk around need to remove partially completed works. For example a € 10M to € 60M
substantial risk would relate to the cladding on several fronts. The partially

competed cladding may have been badly compromised by exposure for 2+

years while new contractors are identified) ; new sub-contractors may refuse to

warrant the existing cladding ; they may be proposing a new cladding system

which is not compatible with the one in place. The costs therefore under this

heading could be over quite a range.

Legal/ dealing with Liquidators / Issues with unpaid sub-contractors taking legal € 6M to € 8M
action etc.
Impact of a potential two year delay in getling a new contractor to undertake € 320M
the works.

Assuming going back to tender to new contractors (utilizing information from
2" lowest tenderer in assessing potential new costs)

The above suggests a potential range of € 422 M to € 528 M

for abortive, disruption and inflation costs in the event of contractor insolvency at a critical stage in the
construction process and having to re-tender and identify a replacement contractor. These costs would be
in addition to the agreed/original contract sum (previously singed off with the original contractor)

The above serves to highlight the huge disruption, delays and additional costs which inevitably flow from a
major contractor insolvency. In actual reality standard bond amounts on government projects where
contractar insolvency occurs at a critical stage in the project, only cover a small percentage of the
additional and abortive costs which flow form such an event. There is a performance bond provision on the

linesight.com Page 10 of 11 23" July 2018






T e

A

< S g
el W W e

oS X e

i

I A R LT o

{
:
d
{
?"'

ey :
S \
L T S
‘{;‘iﬁx\:‘l\;z‘ﬁiﬂﬂikﬂ s
T e 17 RS
SRS

e — %
o — ST

", Process to Guaranteed Maximum Prico
PPy Yol A, 8 1A S ot

i ..i‘,'dd.” 1. ek
PO AT & "4’

(ol :
b




Rt i# .
i i 1 n.'w;' JJ I LY
{ o o mg M a C

Vi i W""a". i
.;ﬁ.

k Y ) %
ey

ighDocument = Cammercially Sensit

Xy 3} s ik e 3¥







	PAC32-R-2092(i) C - HSE Email
	PAC32-R-2092(ii) C - HSE Note for JCH on Delivery Options for Phase B of NCH
	PAC32-R-2092(iii) C - HSE Process to GMP Report 28.11.19



