Vi bygger for pasientens helsetjeneste

o3 o SV KRHHARIGES



Hva betyr industrialisering i teori
og praksis?

Hvorfor engasjerer store byggherrer seg
med dette?

Lars Abrahamsen
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Om Sykehusbygg

Startet i 2015

Eies av de 4 regionale helseforetakene

Oppdrag kun for helseforetak og regionale helseforetak
Skal benyttes for alle prosjekt > 500 MNOK

Hovedkontor i Trondheim og kontorer i Oslo, Stavanger,
Kristiansand, Molde, Bodg

Ca. 100 ansatte

— Prosjektledere, klinisk personell/sykehusplanleggere,
utstyrsplanleggere, ingenigrer, arkitekter, pkonomer, personell

med spesialistkompetanse pa spesialrom, fortidsminnevern,
BIM

.E. SYKEHUSBYGG



Prosjekter (utbygging, ombygging,
analyser)

Framskriving til utviklingsplan UNN

Konseptfase Hammerfest
Bygningsmessig utviklingsplan UNN

Konseptfase psykisk helsevern og rus, UNN Samisk helsepark Karasjok

Arealplan, UNN Breivika

Revidering planer gyeavdeling, NLSH Bodg

Konseptfase Narvik
Radgiving sikkerhetspsykiatri, NLSH Bodg
Ombygging operasjon, sterilsentral, Helgelandssykehuset, Rana

Prehospitale tjenester, ambulanse,
Helgelandssykehuset

Revidert konseptfase
DMS Brgnngysund

Konseptfase psykiatrisenter, St Olavs hospital Konseptfase kombinasjonsbygg Namsos

Konseptfase sikkerhetspsykiatri, St. Olavs Hospital = Framskriving utviklingsplan

Helse Midt-Norge
Funksjonsprosjekt Nordmgre og Romsdal

Framskriving til utviklingsplan Revidering konseptfase,

; Prosjektinnramming Sykehuset Innlandet
Helse Bergen forprosjekt Fgrde

Konseptfase OUS; Gaustad, Aker Forprosjekt Nytt sykehus i Drammen
Forprosjekt Fonna, Haugesund

Forprosjekt RSA, OUS Forprosjekt Radium, OUS Konseptfase, byggetrinn 3, Sunnaas
Forprosjekt Stavanger Universitetssykehus '
Ide-/konseptfase klinikkbygg, straleterapi, Sykehuset

Konseptfase, nytt akuttbygg somatikk, Sgrlandet Telemark

Framskriving utviklingsplan Sgrlandet Forprosjekt bygg for psykisk helse, Sgrlandet
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SHARE OF TOTAL HOUSEBUILDING

1980s — growth

of OSM for
private
1918 — labour & building housebuilding
materials shortages > 1960s - rapid expansion of but plagued by
experiments with OSM social housebuilding > OSM quality
1945 — shortages of for high rise apartments problems

housing & factories not
needed for war effort >
move towards OSM.
150,000 constructed

1930s - supply o
cheap labour & land,
limited planning

1970s —
disillusionment, but
also experiments to
exploit economies of
scope via flexible

2000s — high-rise
apartment building boom
stimulates OSM

1990s - re-emphasis
on OSM to deliver
higher productivity and
building performance

controls > mass production
suburbanisation techniques
¥
1918 1930 1945 1965 1975 1985 1995 2015
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Ekstremt — Look to China!

LI

20:23 56% =
designventurer.com

HOME NEWS PREFAB_RESEARCH R_LAB

Modular Construction: The future of High-rise building?
And what about the jObS?

admin

* DESIGN VENTURER ON TWITTER

On March |6 20[1 The New York Times ran an article entitied “Prefat ower May Rise at
Yards™. The g.sl of the story was that a major real esla[e Geveioper had agmed to build

aparlmenls in an old shipyard, and had gained support for his bid from local trade unions based on his = =
promise of thousands of union construction jobs. DV OPEN RESEARCH CATEGORIES

Prefabrication - Retrofitting - Green
Um, never mind

Bruce C. Ratner is apparently now pursuing an alternative construction strategy using pre- DV PREFAB CONTENT

fabricated building modules. His inspiration, it is said, was the video below.
NEWS (43)

Community Development (3)

» Large Projects (2)
» Companies (16)
Countries (14)
Canada (2)
" China (2
Y i o W Y 1) a0
WYEEL . rEREA I * Haiti (1)
1 =i . Ry :|| i = Japan (5)
, Philippines (2)
Singapore (1)
» Sri Lanka (1)
» USA (1)
29:04:45:08 B i * For Buyers (1)

» Materials (1)

Is this necessarily a bad thing? Figuring out how to build more buildings housing more people (or
. . - - [, e . . - MFP (2)



McKinsey&Company

The productivity opportunity --. -

in construction ol _

TRy |

MCKINSEY GLOBAL INSTITUTE

REINVENTING CONSTRUCTION:
A ROUTE TO HIGHER
PRODUCTIVITY

FEBRUARY 2017

Construction matters for the world economy
... but has a long record of poor productivity

X

Construction-related spending ...but the sector’s annual productivity
accounts for growth has only increased

13% 1%
0 of the world’s GDP 0 over the past 20 years
- - wga
of additional value added could be
$1 | 6 tr I I I Io created through higher productivity,

meeting half the world’s infrastructure need
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IN COLLABORATION WITH
MCKINSEY'S CAPITAL PROJECTS & INFRASTRUCTURE PRACTICE

EXECUTIVE SUMMARY

-
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Construction is a
sector of two halves ™ _ o _

Fragmented specialized trades drag down
the productivity of the sector as a whole

Construction productivity by subsector
Value added per employee, indexed total sector=100, 2013

@ Y of construction value added

Total Building Civil Industrial Specialized

Action in seven areas [ @ Reshaperegulation
b t t —@ Rewire contracts
can boost sector | @ Rethick dosis

pl'ﬂdllcti“ity by |7—. Improve procurement and supply chain

0 —& Improve onsite execution
A, 90-60%

—@ Infuse technology and innovation
5-10x productivity boost

—@ Reskill workers
possible for some parts of the industry by moving

MCKINSEY

GLOBAL

INSTITUTE
{ESEARCH
NSIGHT
MPACT

to a manufacturing-style production system

McKinsey&Company




7 anbefalte tiltak for @ handtere 10 rotarsaker til
byggebransjens darlige produktivitet

 Omforme forskrifter og pke apenhet
* Omstrukturer kontraktsregime

* Rekonstruere planleggings og
orosjekteringsprosessen

* Forbedre innkjpp og ledelse i leverandgrkjeden
* Forbedre gjennomfgring pa byggeplass

* Implementer ny teknologi, nye produkter og
avansert automatisering

* Omskolere arbeidsstyrken
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Exhibit E5
Construction can catch up with total economy productivity by taking action in seven areas

Cascading effect
Regulation changes facilitate shifis in industry dynamics that enable firm-level levers and impact

Potential global productivity improvement from

implementation of best practices’ Cost savings
Impact on productivity (%)? %
Reguilation Enabler

Collaboration

and contracting - Nt el
Design and o
engineering - B-A0 =N

©0S00080

Procurement
and supply-chain - 78 35
management |
Dn—srte_ 4-5

Firm-level execution

operational

factors Technology 4-5

Capability
building =
Cumulative
impact 4560 27-38

Gap to fotal
economy 50
productivity
1 The impact numbers have been scaled down from a best case project number to reflect current levels of adoption and applicability across projects, based on
respondents to the MGI Construction Productivity Survey who responded “agree” or “strongly agree” to the questions around implementation of the solutions.

2 Range reflects expectad difference in impact between emerging and developed markets. YKEHUSBYGG

SOURCE: Mckinsey Global Institute analysis



Store gevinster — McKinsey&Company

There is an opportunity for parts of the
construction industry to move to a production
system—and boost productivity up to tenfold

Bl MicinseysCompany
MCKINSEY GLOBAL INSTITUTE
| REINVENTING CONSTRUCTION:

AROUTE TO HIGHER
PRODUCTIVITY
FEBRUARY 2017

EEEEEEEEEEEEEEEE

D~10X productivity boost

possible for some parts of the industry by moving
to a manufacturing-style production system
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Waste

Wasted Time in Construction is Out of Control.

The Construction Industry Institute (ClI)
published a report in 2004 comparing wasted
time vs productive time in the manufacturing Productive Time

Waste
57%

and the construction industry.

Productive
Time
88% of time in manufacturing was found to be
productive (value added) vs only 43 % of time
spent in construction. This reports demonstrates

that more than 50% of ime spent on

construction sités is waste (non value added).

Kilde: leanipd.com
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Behov for langsiktighet
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Skancka och IKEL
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Fra skreddersgm og onsite til

syk@/,usb
standardisering og off-site Yeg

Byggmetodikk / industriell byggproduksjon

_ L w /’, l -
i L-- _— | f o - -
[ v,
¥ea

e

Plassbygd «Flatpakket» Store rommoduler
(Tradisjonell Separate moduler som settes
byggmetodikk) sammen pa byggeplass:
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Ulike tilneerminger til industrialisering

OFF-SITE FABRICATION

e Benytter industripartnere for leveranser

mmm NEAR-SITE FABRICATION

e Etablerer produksjon midlertidig i egnede
naerliggende lokaler

mm ON-SITE FABRICATION

e Industrialiell byggeproduksjon

'E' SYKEHUSBYGG



Begreper industrialisering

mee]  Produktindustrialisering

e Flytter grensesnittet fra byggeplassproduksjon til industripartner

meee  Prosessindustrialisering

e Utvikler vareflyt og produksjon mer industrielt

Flerfaglig leveranser

¢ Innenfor etablerte bransjeinndelinger

me]  Systemisk industrialisering

® P3 tvers av etablerte strukturer

'E' SYKEHUSBYGG



EDUCATION /7 svstems approacH
|~
Closet Kit
= )
Panel ‘\\
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Panel
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Prosess ﬂ Komp
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Ulike tilnaerminger til industrialisering

Volum oo B U

fl e rfa g  Benytter industripartnere for leveranser fI e rfa g

mm NEAR-SITE FABRICATION —

 Etablerer produksjon midlertidig i egnede
narliggende lokaler

mm ON-SITE FABRICATION —

* Industrialiell byggeproduksjon
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Industrialisering ved ulike
entreprisemodeller

e |ndustrilgsning bestemmes av BH og RG

BH styrte delte E  [EVSNPE)

e Industrilgsning bestemmes av TE
Total Entr e (SNR)

e |Industrilgsning bestemmes i fellesskap
e (Tensbergprosjektet)

_ e Industrilgsning bestemmes av ind.part

.E. SYKEHUSBYGG



EDEDIEEEEDI DD

SH:
SH:
Bygg Koordinering av BH
barhet
BH/ARK/RG forbereder ind

BH/ARK/RG Industrialiserer generisk Videre
(standardisering, strukturer) TE utvikler industrialisering, koordinerer

(valg av plattf; volum, pods, flat, tv.f / enf-moduler) utvikle
med
entr

Videre

BH forbr. For ind N
med

ind/ent

BH koordinerer prosjektering og byggeplass

Industripartner utvikler, fabrikkerer og monterer
TE prosj og bygger egen entreprise

E— Felles utvikling av industrialisering BH/ARK/RG/Ent

(gj.f.mod)
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DIFFERENT PLATFORM STRATEGIES

® Choice of platform strateqgy
affects process structure
and organization

® The business model
changes with the platform
strategy

® Difference in offer and
company role

Skanska och IKEA
tillsammans

.[ Design entry point for customization

Norms and
standards

Generic platform

Product platform
(building system)

Product family

le N
I l

0% Finished product specifications 100%




Litt om barrierer
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Fragmentering i en moden byggebransje

Construction Project
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Strukturelle hindringer for diffusjon av innovasjon i
byggebrasjen

Integrert
innovasjon

Laerings
vansker

Svingninger i Broken

/ etterspgrsel Agency
All

innovasjon

All
innovasjon

Integrert
innovasjon

Kilde: Sheffer & Levitt, 2010



Kontraheringsprosess og kontraktstype

-

Industrialisering og innovasjon

e Er fagforeningsinteresser med pa a bremse? Det er god akkord
pa a gjpre det pa gamlematen nar hindringer ryddes av veien i
forkant.

* Det gir mer arbeid lokalt med mer tradisjonelle lgsninger.

* Nye mater gker risikoen og krever mer samhandling. Aktgrene
ma ha tid til det og ha en gkonomisk gulrot for a gjgre det.

* Indualistrering krever relativt tidlig prosjektering i forhold til
tradisjonell TE. Beslutningsvegring @¢delegger fort mulighetene.

Bo Terje Kalsaas, uia
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Et eksempel fra Denver, CO
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A VALUE-BASED COST-BENEFIT ANALYSIS OF PREFABRICATION
PROCESSES IN THE HEALTHCARE SECTOR: A CASE STUDY

Exempla Saint Joseph Heritage Project, Denver USA

B/ __[SiteBuilt Costs+Schedule Savings+Incident Costs Avoided]
S Prefabricated Costs

Figure 3: Typical Prefabricated Multi-Trade Rack & Patient Headwall
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Kilde: Eric I. Antillon 1, Matthew R. Morris 2, William Gregor



Sykehusprosjekt - 83000 m?

Table 3: Direct Cost Comparison Results

Bathroom Pods Wall Panels MTRs Headwalls Total Prefab
: . Type 1 15'H x 30'W 25'Lx8'Wx3'H Patient Room
Eaeal Bathroom Pod  Wall Panel MTR Headwall All Prefab
Total Units: 440 346 166 376 1,328
Area (SF)/ Unit: 51 284 200 72 N/A
Length (LF) / Unit: N/A 19 25 N/A N/A
Total Area (SF): 22,440 98,325 33,200 26,997 N/A
Total Length (LF): N/A 6,458 4,150 N/A N/A
Prefabrication Direct Cost | % 9,498,000 " $ 3,405,000 $ 3,006,000 $ 6,655,000 $ 22,560,000
Site-Built Direct Cost $ 9,082,000 " $ 3,535,000 $ 2,471,000 $ 6,187,000 $ 21,280,000
Total Direct Cost Delta $ 416,000 $ (130,000) $ 535,000 $ 468,0001 % 1,280,000
% Direct Cost Delta 4.6% =3.7% 21.7% 7.6%; 6.0%
Table 4: Schedule Impact Comparison Results
Bathroom Pods| Wall Panels MTRs Headwalls Total Prefab

Total Baseline Duration (Waork Days) 645 G459 6459 549 649|
Additional Work Days due to Site-built 52 41 20 0 T2
Total Duration for Site-Built (Work Days) 7o 690} G649 G459 721
% Schedule Delay Avoided 7.4%] 5.9% 3.0%% 0.0% 10.0%
Avoided GC's Cost (rates not shown) $  3124000|% 2384000|% 1,192,000 % - |%  4,275.000

Reelt oppnadd: 18%



Table 5: Labor Comparison Results

Bathroom Pods Wall Panels MTRs Headwalls Total Prefab

Total Prefab Work-hours:

Off-Site Prefab w-h 50,600 27770 28,280 14,350 121,000
+ On-Site Prefab w-h 3,520 6,290 7,500 3,010 20,320
= Prefab w-h 54,120 34,060 35,780 17,360 141,320
Total Site-built Work-hours:

Site-built w-h 81,820 39,210 31,070 18,700 170,800
Total Diverted Work-hours:
Reduced On-Site Labor Hours 78,300 32,900 23,600 15,700 150,500

Diverted w-h 27,700 5,150 4,710 1,340 29,480

Table 7: Benefit-to-Cost Ratio Analysis

B/C Analysis Bathroom Pods Wall Panels MTRs Headwalls Total Prefab
Benefit

Total Site-Built Cost Investment $ 9,082,000 % 3,535,000 $ 2,471,000 | $ 6,187,000 | $ 21,280,000
+ Total Schedule Cost Savings $ 3,124000 $% 2384000 % 1,192,000 $ = $ 4,275,000
+ Total Incident Cost Avoided $ 50,395 % 21,175 | § 15,189 $ 10,1051 % 96,863
= Total Benefit $ 12,256,395 % 5,940,175 % 3,678,189 §$ 6,197,105| $ 25,651,863
Cost

Total Direct Prefab Cost $ 9,498,000 $ 3,405,000 $ 3,006,000 $ 6,655,000] $§ 22,560,000
Benefit/Cost Ratio 1.29 1.74 1.22 0.93 1.14
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EXEMPLA ST. JOSEPH HERITAGE PROJECT

el =
= o 5 =]
0 = 2 e > =
w = o 2 e = — L = >
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ELEMENT |83 | 22| & | 35 | &7 |EZ|:cs
IO o= o oo > b L O m oW
O w - < = T = L < LU oo
0 o = w o o o 050 ne|Sad
: 1%
Exterior Wall Panels 41 Days $2.4 M SSWH;S 5,000 Hours 33,000 Hours 2 $0.5 M
4.6%
Bathroom Pods 52 Days $3.1M : 27,700 Hours 78,000 Hours b $1.4 M
Premium
: 21.7%
Multi-Trade Racks 20 Days $1.2M : N/A 24,000 Hours 1 $0.4 M
Premium
Patient Room Headwalls 0 Days $0 . 6 1,300 Hours 16,000 Hours 1 $0.3 M
Premium
T T 72 6.0% 29,500 150,500
0 AL Days $4.3M Premium Hours Hours 7 $2.6 M

[ ]
) ) L. o ) ) ) eee SYKEHUSBYGG
https://www.usengineering.com/portfolio-item/exempla-saint-joseph-hospital-heritage-project-denver-co/ °




LEAN // evibence

PROJECTS with HIGH LEAN INTENSITY
are MORE LIKELY to complete
AHEAD OF SCHEDULE & UNDER BUDGET
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LEAN

/] EVIDENCE

Learn as a Team

Methods with Most Degree of Difference Between Usage

Co-location Big Room

Target Value Design

Prefab/Modularization [N Y T3

Conceptual/Continuous Estimating  [IIIIEZZ VT2
Full-team On-boarding 17% 41%

BIM Design authoring

A3 Thinking  |EE YR

Last Planner System®

B o

]

, Part-tirmme co-lo
' More Common
' than full bme

LPS more common
In constructon than
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LEAN // EvIDENCE

Timing of Key Stakeholder Engagement

Best Projects: 42% Typical Projects

76% engage keoy 42% oon engage key
stakehoiders before or stakeholders untl design

during conceptualzation development or laler

25 -—Typical
-Gt
16%
\x
3% 4%

fre-tunmeis Pz in cawe Dvr =g Dunemg heTatx Durng deagn  Ourrg coratnxtor Und of conesction

trw vol Satorm toe gty ahs o dergr e e Ao ety darur=etty or e
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