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Sweco is Europe’s leading  

architecture and engineering consultancy 

• Sweco Finland is part of the international 

Sweco Group and one of the leading 

companies specialized in the built 

environment and industry in Finland. 

• Of the nearly 14,500 Sweco employees in 

total, about 2,000 work in Finland. 

 

 

Markets and number of employees 

Norway: 1,300 Finland: 1,900  

Sweden: 5,300  

Denmark: 1,100 

Central Europe: 1,400 

Netherlands: 1,700 

Western Europe: 

1,700  



Sweco in Finland 
Our services cover the whole construction process from feasibility studies 

to quality assurance and building services after project completion 

ARCHITECTURE 

50 employees 

PROJECT & CONSTRUCTION MANAGEMENT 

170 employees 

STRUCTURAL ENGINEERING 

700 employees 

BUILDING SERVICES SYSTEMS 

200 employees 

INDUSTRIAL ENGINEERING 

500 employees 

ENVIRONMENTAL & MUNICIPAL ENGINEERING 

100 employees 

EXPERT SERVICES 

160 employees 

INTERNATIONAL OPERATIONS 

40 employees 
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1. Owners’ Dilemma = Our Challenge 

  



The  Challenge: Lifecycle Cost (LCC) 

The long term costs of owning 

and using buildings1): 

Capital cost: 1 

Cost in use: 5  

Cost to business: 200 

 

1) The long term costs of owning and using buildings, The Royal Academy of Engineering, 1998  

2) Terho Pekkala, Kainuun SOTE, 2014  

3) Life-Cycle Cost Analysis, Sieglinde Fuller, National Institute of Standards and Technology (NIST) 

4) Sairaalakiinteistön elinkaarikustannukset, Kari-Pekka Tampio, OYS, 2014 

Investment cost versus 40 year  

life-cycle cost2): 

 

Capital cost: 100 M€ 

Operational cost: 4000 M€ 

 

Investment cost versus 30 

life-cycle cost3): 

Building cost: 2% 

Operations and maintenance: 6%  

Personnel cost: 92% 

 

Investment cost (30 v.)  <>   

Lifecycle cost): 

Operations: 95% 

Investments: 5% 
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Life-cycle Cost 1:5:200 

1 €  

Construction  

5 €   

Maintenance 

200 €  

Operational cost  
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Life-cycle Cost: a true case 

100 M€  

Construction  

500 M€   

Maintenance  

4000 M€  

Operational cost 

 

10 M€  

Design & CM 

Source :Terho Pekkala, Kainuun Healthcare District , 2014  
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2. An Example: Trends in Healthcare in Finland   

  



13 hospital districts have planned to invest 6.7 billion € on real estate related 

investments during  the next 15 years. 

 

By flat rate table, that means that the hospital districts are planning to invest almost 

500 million € annually. 

Huge Investment Need  
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Finnish National Loan 

The country borrows ca. 11 000 € every minute of which the 

public health service share is ca. 3 500 €. 

13 hospital districts have planned to invest 6.7 billion € on real estate related 

investments during  the next 15 years. 

 

By flat rate table, that means that the hospital districts are planning to invest almost 

500 million € annually. 

Hospital Districts 
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Healthcare Personnel in 2030 

The need for healthcare services will increase by 33% 

by the year 2030. If the need for healthcare personnel 

grows by the same rate, in 2030 every second young 

adult will have to be trained as a nurse or as a doctor. 

Finnish National Loan 

13 hospital districts have planned to invest 6.7 billion € on real estate related 

investments during  the next 15 years. 

 

By flat rate table, that means that the hospital districts  

are planning to invest almost 500 million € annually. 

Hospital Districts 

The country borrows ca. 11 000 € every minute of which the 

public health service share is ca. 3 500 €. 
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3. The Sweco Way 

  



All stakeholders 

participate from the start:  
 Goal setting 
 Requirements Planning 
 Masterplan 
 Cost, scope, quality 

Iterations 

• Collaborative design 

• Customer’s business 

processes 

• Operation costs 

Traditional 

project process 

Goal setting: 

Conceptual 

design 

Construction 

costs 
Design Construction 

Construction Operation 

Operation 

Insufficient  

Information 

available 

 

The scale of 

the investment 

already locked 

Smaller 

Operating & 

LCC 

costs 

Real costs 

Known 
 Scope 
 Cost 
 Quality 

Goals 

Decision 

Construction Decision 

- Cost overruns  

- Inefficiency 

related LCC 

cost 

- Ill suited for 

the process 

The Traditional Way  

Design of 

alternatives 
DD 

Design 

development 

& detailed 

design 

Investment Decision Selection for DD 
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The Sweco Way  

Schematic 

Design: 

Design of 

alternatives 
DD 

Design 

development 

& detailed 

design 

Investment Decision Selection for DD 
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Project planning 
-  Need assessment 

-  Initial Data 

-  Spaces 

Inventionmodel  

Program Model 

Design 

Construction 

  

Designmodel 

  Construction Model 

As Built - Model 

 

Procurement 

 

Operation 

Operationmodel 

Hand over 

Life Cycle BIM 
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Requirements 



Extensive use  

of BIM 
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During the Conceptual Design Stage, the client prepares the project plan, which  

determines the project planning objectives set by the functions, owner and property  

FM. Scope-, schedule-, cost-, environment- and functionality-based objectives,  

as well as special targets, are set for the project.  

 

A description is formulated  for  the project  plan of the  building  information modeling and  its  

scope within the project. The BIM-based goals and uses are described in the building 

information modeling plan.  

 

The objective is the preparation of the investment decision.  

Conceptual Design Phase - Requirements Planning – 

Objectives and Needs   
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Tools & Methods – 

Sweco@Pilot Service 

by Sweco Finland 

User centric collaborative design process envolving all 

hospital process groups. 

 

The result: a reliable space program which supports a more 

efficient and economical operations during the use phase. 

 

Requirement model for the hospital .  
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Sweco@Pilot by Sweco: Requirements Model  

- Room number 

- Function 

- Room type 

- Area 

- User group 

- Relations to other rooms 

- Other requirements 
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Case  

Kajaani New Hospital 
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Management of the collaborative design process   

Determination of space program  supporting advanced 

operational processes  

Five months – all medical groups and support 

functions 
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Key Results 

- Reliable space program (for the first time during the project)  

- Reliable budget  

- Requirements model 

Decision Point for the Client 

- Grounds for decision making    

The First  Decision Point in the Conceptual Design Phase  
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Masterplan  

Input: Requirements Model 

- Room number 

- Function 

- Room type 

- Area 

- User group 

- Relations to other rooms 

- Other requirements 

© 2015 Sweco Finland Oy 

C
o
n
c
e
p
tu

a
l 
D

e
s
ig

n
: 

G
o
a
l 
S

e
tt
in

g
 



Spatial  

Organization 
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Spatial  

Organization 
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From Spatial  

Organization to  

Conceptual Design 



Logistics inside the buildings  

- Space groups 

- Logistics  

- Functionality  
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Masterplan Results: 

Land Use & External 

Logistics Plan  



Logistics inside the buildings  

- Goods / Systems  

- Staff  

- Patients  

- Relatives 
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Masterplan Results:  

Proposal for the Client 



Logistics inside the buildings  

- Space groups 

- Logistics  

- Functionality  
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Masterplan Results:  

Internal  

Logistics 



Type Space Design Review 
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Detailed Results  

- Masterplan  

- Requirements model and enhanced space program   

- Type space design 

- Enhanced budget and timetable 

 

Clients decision point 

- Grounds for investment decision making   

Input for the design phase  

- Input data for design  

The second Decision Point at the End of the Conceptual Design Phase  
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In the schematic design phase,  the alternative design solutions are formulated to  

fulfill the set objectives. The result is a selected plan of design alternatives.  

 

The objective is the selection of the design alternative for design development.  

Schematic Design: Design of Alternatives 
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Space Model &  

Space Groups: 

- flexibility 

2015 © Sweco Finland 

Fixed part 

Variable part 
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Extensive Use of BIM:  

Scope, Efficiency,  

Quantities, Information,  

Drawings… 
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4. The Sweco Cave: User-centric Functional Design, Design Review &  

    Validation in Sweco Cave 
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Layout 

Visualization 
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Layout 

BIM 

Visualization 
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• According to research and empirical experience  

• The majority of people is incapable of comprehending 

traditional plans and reviewing their quality. 

• 70 % of the understandability of plans is lost if the plan is not 

presented in 1:1 scale.  

 

 

  

 

 

 

The Communications Problem 
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• A key to reality 

• 3D immersion: the user enters the 3D world with the field of 

vision exceeding 180 degrees.  

• 3D and stereoscopic imaging: a spatial sense of space and 

depth. 

• 1:1 scale: true life size. 

 

• An immersive virtual reality system which projects a stereoscopic 3D 

BIM image on the surfaces of the exhibition space. 

 

Enter Cave 
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Sweco Cave Physically  

2
 6

5
0
 m

m
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• A better design solution   

• Increased operating efficiency and use phase cost reductions  

• A better work place – a more satisfied client 

• Improves decision quality: functionality – scope – usability – costs  

 

• Design review and validation  

 

• Less need for physical model rooms and design changes in late design phases 

 

• No design changes in the construction phase 

  

• Helps in reaching the hard project targets (deadlines, costs…) 

 

 

 

Benefits 
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The Reality 
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In the Cave 



True life experience 

in 1:1 scale: sense of spatial space  

 

Design Review  

and  

Design Validation   

 

Collaborative, user-centred and 

user-oriented design process 
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5. Conclusions  

 

  



The Challenge 

100 M€  

Construction 

500 M€   

Maintenance  

10 M€  

Design & CM 

4000 M€   

Operational cost 
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Cost Savings Targets 

Kainuu New Hospital   

 

 

Oulu University Hospital LaNa  

 

8 - 10%  
  

  

 10 - 15% 
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The Benefits  

Saving 5% in operational cost 

equals 200 M€ 

 

100 M€  

Construction 

500 M€   

Maintenance  

10 M€  

Design & CM 

4000 M€   

Operational cost 
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© Sweco PM Oy -  Sweco Architects Oy 

Sweco@Pilot  
Functional design and requirements planning: requirements model, scope, investment and LCC costs. User-centric design, design review and validation. 

 

 

Input data 

Requirements model 

Sweco@Masterplan 
Masterplan & logistics  

Schematic Design Conceptual Design  © Sweco PM Oy & Sweco Architects Oy 

© Sweco PM Oy -  Sweco Architects Oy Sweco@Co-creation Design Methodology 



Thank You 


