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RESEARCH PROPOSAL




STATUS OF THE INDUSTRY

The construction industry:
= One of the oldest professions

= Largest economic sector

" 9,6 -11,4%GDP
(Deloitte,2016)

= Conservative and traditional
= Methods have harldy changed
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Presenter
Presentation Notes
First I would like to explain the status of the construction industry, before explaining you about the motivation of this research. The construction industry is the oldest profession and is the largest economic sector of our country. However, this industry is consevative and still traditional. Construction methods used hundres years ago, are still the most used methods nowadays. 


.

STATUS OF THE INDUSTRY .

= Unfamiliar with R&D of
robotics and automation

= Difficult due to

= Unstructured work

= Heavy objects

= Low level of standardistation

= Medium level of prefabrication
= Nummerous involved actors
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Presentation Notes
This have to do with the lowbudget for R&D departments. Therefore the construction industry for a long time was unfamiliar with robotics and automation. In addition automation and robotics for this sector is complex due to the unstructured work, the heavy objects, low level of standardistation, medium level of prefabrication and the huge numbers of actors involved.


NEED FOR CHANGE

" Increasing real estate demand
= Urbanisation

= Lack of workforces
= Recession
= Dangerous & unhealthy
= Aging of world’s population
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Presentation Notes
However, there is an increasing need for change. After the recession the real estate demand is increasing, especially around cities due to urbansations. Meanwhile there is a shortage of workforces. A huge amount of workforces left in the recession, due to the lack of work. In addition, new workfoces are not attraced, they prefer white scollar works in stead of dangerous unhealthy work. And due to the aging world population the workfocres in gerneal are decreasing, while population is growing. 


NEED FOR CHANGE

" Increasing real estate demand
= Urbanisation

= Lack of workforces
= Recession
= Dangerous & unhealthy
= Aging of world’s population

= Low productivity
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Presentation Notes
In addition, if you compare the productivy of the construction industry with other industries, the productiviity hardly increased and is rather low. 


POTENTIAL TECHNOLOGICAL TRENDS

= R&D start focusing on
automation and robots
= Construction phase:
= Robotics
= Drones
= 3D printers

" Proven technologies in
other industries
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Presenter
Presentation Notes
Nowadays, R&D started focusing on the automation and robotization. According to bouwkennis robotics, drones and 3D printers will be the most promosing technologies for the construction industry. These technlogies are already used in other industries and are thus proven. 


Innovation is possible when

Need-based feasibility
Will increase over the years

Technical feasibility
Technology is proven

Economic feasibility
Must be proven



Presenter
Presentation Notes
In order to innovate there has to be a need, technical feasibility and economic feasibily. Althoug the first two are or will be met, the econimic feasibility must be proven. Chesbrough, a an American organizational theorist, adjunct professor and the faculty director of the Garwood Center for Corporate Innovation stated about innovations the following: ‘Technology by itself has no single objective value. The economic value of technology remains latent until it is commercialized in some way via a business model’ 



INTRODUCTION

PROBLEM STATEMENT

POSSIBLE SITUATION

CURRENT SITUATION



Presenter
Presentation Notes
Traditional construction companies need to change in order to deal with occurring problems. Although there are multiple robots developed for the construction industry which can solve these problems, the problem lies in the lack of an adjusted business model which proves the economic feasibility. Currently, there doesn’t exist a business model for construction companies which can commercialize on-site robots. Therefore, robots are not yet used for large scale production in the construction industry. 



RESEARCHQUESTION

How can Dutch construction companies adjust their business
model in order to make robots at the construction site possible?

Construction
I_ companies

Need | Current Business Model — BEEUAEEns Adjusted business model Inspiration Char.lges of Business Model
in another industry

| Influence on
business

Construction

robots
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Presentation Notes
Responding to the problem statement, the following research question is defined: How can Dutch construction companies adjust their business model in order to make robots at the construction site possible?

This thesis will focus on the construcion of residentual properties, in particular row-houses of the largest construction companies of the Netherlands.
In order to design an adjusted business model the following thing will be taken into account. 
What is the state of the art of robots on the construction site? 
How do Dutch construction companies operate? 
What does the current business model of large construction companies look like?
How changed the business model of another industry due to robotization?
How will individual aspects of the currently used business model of construction companies change due to the use of robots? 






DEFINITION OF AROBOT

artificial
machine programmable life
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= No consensus about the definition.

= A robot is a smart, multitasking machine, controlled by a computer which is attached to
a movable physical body, which (semi) automatically performs jobs and can react to its
environment based on given data, calculations and own observations.

(van Gassel, 1999; Rouwenhorst, 2016)
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Presentation Notes
First I will explain to you the state of the art of robots. Starting with an defintion it can be state that there is no consensus about a definition. Therefore, I defined my own definition for a robot: A robot is a smart, multitasking machine, controlled by a computer which is attached to a movable physical body, which (semi) automatically performs jobs and can react to its environment based on given data, calculations and own observations.  



STATEOF THE ART

3rd generation

Robot = Hardware + Software

= 1st Generation Q @
n . i
FOCUS' ManUpUIatlon Research & perception 2nd generation
Development robots

= 2nd Generation robots
= Focus: Perception & Navigation

1st generation
robots

(Brabantse Ontwikkelings Maatschappij, 2015, p.26)
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Presentation Notes
Robot consists of hard waren and software. The first generation robots were mainly focussed on the hardware, the differnt kind of manipulators. The focussed shifted for the 2nd generation robots, who are currently developed. These robots are more focussed on the perception and navigation. For the thrid generation robot, the focus shift even more towards software, the cognintion. 


STATEOF THE ART

Software

= Vision systems

= Navigation and perceptions

= Use of other developments consciousness

Human (learning from mistakes)
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(Rouwenhorst, 2016, p.40)
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Presentation Notes
Currently automoous robots are developed. Development of the third phase robots, will be fosued on the cognition of robots, in which it is expected that artificial intelligence become possible. Nowadays With the use of other supportive technologies such as IoT and big data, vision systems and navigations become possible. 


STATEOF THE ART
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Presentation Notes
The development of hardware is focussing on all the different element, more sensors are developed , controllers such as computers become more powerfull, actuators, such as a flying locomotion (Drone) is deveoped, end effectors which can grab and catch objects are improved, and also different kind of manupulators. Are available: stationary and mobile robots.


Construction robots
Limited robots developed for construction

Second-generation robots
Heavy, repetitive work in an accurate way
Relatively simple singular tasks
Impossible in unstructured environments

19
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Presentation Notes
For the construction industry, although limited robots are specifically developped for the construction industry, the second generation robots are able to execute heavy, singulare taks in structure environments in an accurate way. 


EMPLOYABILITY OF ROBOTS

Off-site robots
= Industrial manufacturing

robots for prefabrication
= Highly accurate production
= Completely finished
(Piping, wiring, sockets)

(Heidinga, 2015)
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Presentation Notes
Robot for construction can be devided in off-site and on-site robots. Off-site robots are all ready used for the accurate productin of  prefabriacion of elemnts and modules in the construction. 


EMPLOYABILITY OF ROBOTS

On-site robots

200 on-site robots developed
Only a few robots for sale
Hardly applied in the Netherlands

Construction tasks

Assembly

Building skeleton erection

Coating of fire protection on steel

Concrete distribution

Earthwork

Interior finishing (painting, plastering, tiling)

Lifting heavy elements

Masonry

Removal of old coating

Road paving

Surface finishing (concrete, tile-setting)
Welding

Window glass mounting

(Bock, 2006; Bulusu, 2015; Elattar, 2008; Abderrahim & Balaguer, 2008)
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Presentation Notes
According to literature also a lot of on-site robots are mentioned. In total 13 taks can be divided.and over 200 robots should have been develope.d However, there are only a few for sale at the moment and they are hardly applied in the netherlands. 


Ensure production capacity and deal with the workforce shortages
Improve productivity and efficiency

Improvement of safety and health of construction workers
Improve quality and accuracy of the buildings

Shift to mass customization

Increase sustainability

22
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Presentation Notes
According to construction industry in  japan, who already used robots, and to assumption, robots will ensure production capiciy when there are no workforces available anymore. Improve the productivity, efficiency, satefy and health coniditions of the workers, increasse quality and accurancy and will cause a shift from mass production to mass customization. In addition, it will be a more sustainable production method. 


Critical points differ and are not corresponding
Increasing unemployment
Shift in jobs low educated to high educated employees

Higher use of electricity and new occuring problems
_iability is not established yet

_ack of legislation can delay the construction process

23
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Presentation Notes
There are different opininions oabout the disadvantages, Some people say that it creates jobs (Rhaman, Khn & skahil 2016), other assume that it will increase unemployment. Also the need for electricity should be taken into acound, the liability if not established yet. And due to the lack of legislation the process can be delayed. 


B
ROBOTIZED INDUSTRIES

Industrial robots

Unspecified
Others

Food

Chemical, rubber and
plastics

Metal

Electrical/Electronics r

Automotive industry

o 20 40 60 80 100 120
X 1.000

2015 M2014 M2013

Medical

Field

Defence

Logistics

Service robots

o 5 10 15 20

X 1.000
M 2015 W2014

(International Federation of Robots, 2016)
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Presentation Notes
Robots are already commonley used in other industries. Industrial robots are highly used in het automotivei ndustry, while service robots are mainly applied in the logistics, but also medical sector, agri-cultural sector and for the army. 


INTRODUCTION

= 156.000 Dutch companies

= 80 % one-man businesses, mainly
focused on one field

= Appr. soo small companies are
part of the 12 largest

= Large companies operate in
multiple fields

= Seven out of ten companies are
focusing on residential
construction

Companies

Volker Wessels

Boskalis

Van Oord
Heijmans

Strukton

TBI
Dura Vermeer
Ballast

Nedam
Van Wijnen

Revenue
2016
X

1.000.000
7423

4906

3240

2579
1979

1907
1557
1052

850

Operating field

Infra, RE,
Residential

Infra, RE,
Residential,
Installations

Infra, Civil,

Offshore, Maritime
Civil, Offshore

Infra, Civil, RE,
Residential, Utility
Infra, Civil, RE,
Installations

Infra, Residential,
Utility, Technique

Infra, RE,
Residential, Utility
Infra, RE,

Residential, Utility
RE, Residential,
Utility

(Cobouw, 2016)
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Presenter
Presentation Notes
Before talking about business models I would like to tell you a bit more about Dutch construction companies. The dutch construction market is highly fragmented and constist of over 150.000 companies. The biggest parto f this companies is a one man business, which are mainly focused on one construcion field, while 500 small companies are part of the biggest comnstruciton companies. The difference with the largest companies is that they mainly focus on mulitple field. Only seven out of the 10 mentioned companies are construction houses. 


CHANGING ROLE

Traditionally active in

execution phase
= Construction tasks

Shifted to construction

management companies

= Qutsourcing activities

More ground in the

construction proces
= Also developers

= Integration of design and

construction

= To preserve own construction

capacity

initiation
phase

operational
phase

execution
phase

preperation
phase

Traditional contractor

operation
phase

execution
phase

.

Contemporary contractor

initiation
phase

preperation
phase
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Presentation Notes
When looking to the role of construction comapnies, this has changed over the years. The tradtional construction company was highly involved int he execution phase by executing the production takss, while the contemporary contractor is outsourcing these activities and these companies changed into a contruction management company. In addition they enlarge their share in the proced by focussing on the devleopment, but only to perserve their own construciton capacity. 


CONSTRUCTION METHODS

I = -
skeleton elements units

Preparation
time
Construction
site
Construction
time
Consumer-
oriented

Equipment cost
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Labour

intensit
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Presentation Notes
So how do they execture the work? Although there are 5 main construction methods developed, the masonry and prefab methods are the most used in the construction industry.


No consensus

Osterwalder and Pigneur
(2010) will be used: 'A
business model describes the
rationale of how an
organisation creates,
delivers, and captures value’.
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(Osterwalder & Pigneur, 2010)



Presenter
Presentation Notes
Before focussing on the business models of construction companies, I need to define the defintion of a business model. An although again there is no consensus about a defintion, I will used the defintino of Osterwalder and Pigneur, as well as their well developed canvas as a tool to illustrate te business models. A business model according to Osterwalder and Pigneur describes the rationale of how and orgniastion creatse devliers and captures value. 


Project-based business

No concensus about the level of the business model
Neither about the definition and purpose of a BM
‘Anything to Anyone business’

No unique elements

No generic business model

29
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Presentation Notes
Only one researched has been focussing on business models of construction companies in scandinavia, Pekuri. According to his research the construction industry is project based. It is not clear weather a business model is made per project of for the whole department. Neither the defintion and purpose within companies is clear, this differs within the organisation. What can be stated is dat the business model does not fucntion as a filter, because the construction industry is an anything to anyone business, Ensuring the stream of projects is more important than doing in what you good at. Not selection projects. Off all the interviewed companies, no generic business model could be created. Neither a unique element could be found.
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Hybrid research
Empirical
Operational

Literature review

Explorative interviews

Semi-structured interviews
Strategic level

Focus group

Selections
3D concrete printing robot
7 largest + 1 medium
construction companies
Case study Dairy industry

Framework
Business model canvas

input

~output

31
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My graduation research is a hybrid research, it both consists of empirical and operational reserach. After conducting a literature reserach, explorative interveiws are held with the manufacturing company  of robots, semi-sturcture interviews are held with the strategic level of  7 largest and 1 medium compnay to foudn out what the buniess model of practice is look like. And a focus group is held to validate the draft business model. For this reserach a selection is made. A 3D concrete printer is chose as robot who will be implemented in contruction cmopanies. A case study will be done in the dairy industry, since they were dealing with corresponding problems and the ubsines model canvas is used as tool to visulaize and design. 





Practice found it difficult to define business model

About earnings & financial profitability (7/8)

‘The business mode|, is the way you earn money or?’— Interviewee Company 3

Complemented by
Value of the project of service
Explain how a company sustains

One company which shows a implicit business model
No corresponding internal definition (3/3)

33
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Presentation Notes
During the interviews with the strategic level of construction comapnies ,the following things were remarakable. The interviewees of the stratetigic level found it difficult to define what business model was. It was mainly confused with a earning model, although by some companies complemented with the value of the product and the way a company sustains. Only one company showed an implict business model. And in the inteviews held with mltipe intervewees one of the defenitions corrsponds. 


USE

= Selection tool

= ‘Focus means one thing: only
dO What yOU’re gOOd at!l’ - Market environment Project selection
Company g

Project delivery

Filter 1 Filter 2
business model potential L

l
[
[
l
fitness to company's risk vs profit |
¢
[
l
l
I

(Pekuri, 2015, p. 54)
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Presentation Notes
However, they al said that the business model was used as a filter. Of all the possible jobs, the businss model was used to decide wheater or not all of the jobs or some suits the comapnies focus. 


7 large construction
companies

1 medium construction
company

No generic model

No unique elements

Key Key "‘1 :""”"-’ oy /. Customer ' Customer A
z e . 3 5 . . i/
Partners Activities 43 roposit : Relationships / Segments 1
« - NG’ e F 7oL I 1
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Structure Streams
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Presentation Notes
With the information conducted during the interviews I filled in the buniess model cnavas. This cannot be combined to one generic model, however there is indeed no unique element to dinsuignish. Now I will quickly show you the finding per building block.


BUSINESS MODEL CANVAS

Value proposition

Row-houses

Traditional vs prefab

Used to focus on lowest-bid
Nowadays best-price
Flexible/Customer made
Sustainable

100%

90%

80%

70%

60%

50%

4,0%

30%

20%

10%

0%

Company 1

Company 2

Company 3

Company 4

m Traditional

Company 5

Prefab

Company 6

Company 7

Company 8
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Presenter
Presentation Notes
The value proposition of the construction companies were rather similar, except from one all the companies built tradtional and prefab housing, although the traditional way was still most ued. In iaddition only one company participated in lowest bid, others were focussed on best price. Nowadays construction comapnies are focussing on flexibile customer made design for users. 


Customer segment

Internal client
Internal developer

External client
External developer
Funds
Housing associations
Investors
Individuals

User
Buyer
Tenant

37
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Presentation Notes
The customer segment can be devided in interal and external cients. Only the largest companies do have an own internal developer. Depening on the product, rent of buy, the user is also involved. 


BUSINESS MODEL CANVAS

Customer relationship

= Clients
= Long-term
= Service department
= Users
= Co-creation
= Service department
= Contract
= Design & Built
= Design, Built & Maintain
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Presentation Notes
There are two differnt relations ships to dinstuiguish with the initiator client and user. In case of custerom design, co-creation will be applied. The appointments are lay down in a contract .


BUSINESS MODEL CANVAS

Channels

= Tenders

= Procurements

= Selection procedures
= |Internal relations

= Marketing

= Showrooms

10110Vdd NI STTAAOIN SSIANISNG

w

)


Presenter
Presentation Notes
Tenders, producement and selection procedures are still the main channels to acquire work. 


BUSINESS MODEL CANVAS

Key Activities

100%
90%

= Managing Bo%
= Maintenance 70%
60%

= Development
= 35 percent max. of »
construction tasks 30

(
%
0%

50%

X

X

N

10

Company1  Company2  Company3 Company4  Companys  Company6  Companyy7  Company8

m Self-executed Outsourced
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Presenter
Presentation Notes
Although some companies claim to still build, they all outsource most of the job, maximum 35 percent is done by the main contractor, therfore they are more focussed on the management. 


100%

90%

BUSINESS MODEL CANVAS ..

70%

Key Resources Gott
50%

* Human resources )
. . 40%

= Construction site personnel o

= Executive Technical s
Administrative personnel 0%

0%

Company1 Company2 Company3 Companys Companys Company6 Company7 Company8

= ICT

100%

1 0%

= Large construction Z/
companies: N

= Equipment service 60%

= Prefab factory 5%
4,0%
30%
20%

10%

0%

m Self-executed Outsourced

Company1 Company2 Company3 Companys4 Companys Company6 Company7 Company 8

m Construction site personnel
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Presenter
Presentation Notes
The key resources suppor this. Of the interviewed constrction companies, the most had more executive technical adminstrative perosnell instead of construction site once. For all of them ICT is important. And the largest construction comapnes all have their own equipment service and most also an own prefab factory. 


BUSINESS MODEL CANVAS

Key Partners

= Depends on construction .
method

= Suppliers

= Sub-contractors
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Presenter
Presentation Notes
The key partners depens on  the construction method and can be divedid in suppliers and sub-contractors. The traditional process still have the most partners involved. 


BUSINESS MODEL CANVAS

Cost structure

Direct Costs
76%

Profit/Risk
3%

General Costs
[PERCENTAGE]

CAR/Aftercare
2%
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Presenter
Presentation Notes
The cost structure can be devided in direct and construction site costs, the other costs, which is profit risk, general cost, car and after care are always the same. The construction site costs are dependend on the construction time. 


BUSINESS MODEL CANVAS

Revenue streams
= (Construction
= Maintenance
= Development
= Asset sales
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Presenter
Presentation Notes
The revenu streams depend on the key activities. The main revenu is direved from construction. 


Robots are implemented since the go's
Need for higher production

Shortage of workforce

Innovative industry

Sector initiating both product & proces

Due to robotization:
Replace humans by robot
Save labour costs
Higher efficiency
Fall in production costs
Increasing production
Increase animal wellfare

45
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Presentation Notes
In order to have an idea abou the cahnge of business models in other industries, the dairy famrs are used as case. Since the 90’s they are using robots, in order to increase their production and deal with the shortage of workforces. This industry is highly innovative, more than 90 percent of the innovations are iniatied by the farmers them selves. Due to robotization they… 


EMPLOYABILITY

= Milking robot

= Feeding robot

= (Calf feeding robot
= Manure robot

= Brush robot

= Application
= Neckless for the cow

Purchase costs

€190000 - €300000
€175000 - €275000
€10000 - €15000
€12000 - €15000
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Presenter
Presentation Notes
Currently 5 types of robots are developed, and together with the neckleess of the cow, all the information will be show in data in on e application. The costs of robots depens by on the specific robot. Although the costs are high all the interviewed farmers are purchased robots. 
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Presenter
Presentation Notes
Looking to what the robots did with the business model, it can be state that it mainly influences the left part of the business model. But this robots brough Process and not product innovation. Therefore the product remained the same. Due to the new key resourecs, robot, less workforces are needed or extra cows can be bought to increase the productino. The physical activities are taken over b robots, and humans will mainly controll and manage the data derived form the robots. For the maintenaince an additional partner is needed, the robot developer. Although the production costs increased, due to the mainteance and mortgage, the labour cost drastically decfreased. Also the revenu streams highly increase, in two to even sixfold. 


ROBOT FEATURES

= 3D Concrete printing robot

= Hardware (Automotive robot) =i

= Software
= Material: Mortar

Printing elements

Meets the Dutch requlations

Thinner wall packages

Less transportation/CO2
Cheaper than other methods

Complex forms

Operational workforces
Price Mortar
Robot (rent)
Robot (sale)

_—

| Numbers | Unit |

Construction time

Lifespan
Maintenance/service

200 mm/s

10 years
€35000 year

2 employees
€21500 dwelling
€800 day
€350000 robot
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Presenter
Presentation Notes
Last some information about the chosen 3d printing robot. These exists of a hardware, sofware and material, the concrete. Currently they can only print elements. According to witte veen en boss, who calculated the whole ocnstruction, this does meet the dutch regulations. In addtion thinner walls can be produced including isolation, which crease thinnner wall packages. Less trasnsportation costs and emission will be produced, according to the company this will be a cheap production methiod and this enables to print complex forms. The prices are still quiet high. Only 2 poeple are needed to operate the robot. 





SYNTHESIS

= Current business model of
construction companies

= Case study of Dairy farms

= Features of the chosen robot

NOIS3A B SISAHLNAS
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Presenter
Presentation Notes
So all the knowledge together wil lbe used as input for the new designed ajusted business model. 


SYNTHESIS

Current business model of

construction companies

= No generic model

= All elements are merged

* Unchanged elements

= Elements that are assumed
to change

—

Key Partners ffﬁ

sub-contractors  Suppliers

Key Activities :&

= Calculate

Value Proposition

* Architect * Brick = Coordinate, Organize, Manage,
* Constructor + Facade Guide and Drive

* Consultants * Floor supplier * Maintenance

+ Demolition team » Feundati * Planning/Schedul

* Electricians * Frames * Renavate/Restoration

* Facade builders i * Transf i

= Installer * Intericr wall

* Interior designer = Reinforcement

* Maintenance * Roof

companies * Roof tile

* Masons * Sanitary

* Painters * Staircase Key Resources -
= Plasterer -

* Plumber

* Roofers
+ Tiler

= ICT Programs

= Land positions.

= Network

Human resources

*» Executive Technical Administrative
personnel

Cost Structure

= Other Costs
General Costs
Profit/Risk
CAR
Aftercare

Customer ’Q
Relationships

Client

= Accompaniment

* Service department

* Lang-term relationship

* Collaboration
Users. Customer

= Buyers' guidance
*+ Best price * Service department SeQ[“e ks
* Concept house Contracts
* Sustainable house -bB External client
* Traditional house - DBM * External developer
* Funds
Channels * Housing Associations
+ Individuals
* Collaborations/Network * Investors
» Information Evenings
Users

Internal relation
Metwork * Buyers
* Selection procedures + Tenants
+ Tenders/Procurement

Cus,
to
M, = S&g
Me
e

Revenue streams
* Asset sale prefab houses
+ Asset sale traditional houses
+ Profit/Risk development
» Profit/Risk Maintenance
* Profit/Ri f i ion projects

NOIS3A B SISAHLNAS
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Presenter
Presentation Notes
The current businessm odel will be used as bases. All the elemntes are merged, the blue blocks shows the once who will or are asummed to change, the other will not be influenced by a robot. 


Input of other industry

Key resources
Fewer employees or higher production
Increasing ICT knowledge
Key activities
Heavy labour intense job to a manager/controller of data
Key partners
Additional partner for the service/maintenance
Cost structure
Production costs haven’t been reduced
Labour cost reduced
Revenue streams
Increased due to the higher productivity
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Presenter
Presentation Notes
The lessons learned fomr the dairy farms, is that mainly the key resourced, key activies, cost structure partners and renvue sreams change.d 


SYNTHESIS

Input of chosen robot

Print only walls

Fastest construction method
(75 % faster)

Purchase of robot is €350.000
Service costs are €35.000
Only two workers are needed
to operate

Material is expensive but less
needed

Labour costs and material
cost will reduce

---L

ks

T ||.
i s
;'E: :
¥ ':':'.
e
J'_h:_._ .

=8

L
L
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Presenter
Presentation Notes
The robot is only able to pring walls, will decrease construction time with 75 percent, and ony two workers are needed.  Although materials is more expensive, less materials is needed, therefore labour cost and material will be reducted. 


DRAFT

~—
Key Partners ig:h%g

Sub-contractors

* Architect * Interior designer|
* Maintenance
companies
* Painters

* Constructor * Plumber

» Constultants * Roofers

e Demolition team * Tiler
* Electricians
* Facade builders

Key Activities Eii

* Built

* Calculate

 Coordinate, Organize, Manage,
Guide and Drive

 Development

* Maintenance

* Planning/Schedule

* Renovate/Restoration

* Transformation

* Row-house

* Flexible design

* Installer

Suppliers

* Block/Limestn
* Brick

* Concrete

* Equipment
* Facade

* Floor

* Foundation
* Frames

* Installation
* Interior wall

* Reinforcement
* Roof

* Roof tile

* Sanitary

s Staircase

Key Resources

* Equipment service
= ICT Programs [ BIM
« Land positions

* Network

Human resources
= Construction site personnel (-100)

¢ Executive Technical Administrative
personnel

: AT
Value Proposition R Customer :Q
|

Customer-oriented

Customer

Relationships Segments
Client

* Accompaniment

* Service department

* Long-term relationship

» Collaboration

Internal client
* In-house development department

External client
Users  External developer

* Buyers’ guidance * Funds
» Co-creation * Housing Associations
* Service department « Individuals
Contracts * Investors
* Design & Built

|_» Design, Built & Maintain Users
Channels - * Buyers

\ ‘t * Tenants

* Collaborations/Network
* Information Evenings
 Internal relation

* Marketing/Showroom

* Network

* Selection procedures

* Tenders/Procurement

Cost Structure

# Direct Costs
* General Construction Costs
* Other Costs

General Costs

Profit + Risk

CAR

Aftercare

« Total costs
Compared with traditional
Compared with prefab

* Asset sale prefab houses

Revenue streams

* Asset sale traditional houses

* Revenue construction
* Revenue development
* Revenue Maintenance
* Revenue transformation/restoration projects

NOIS3A B SISAHLNAS
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Presenter
Presentation Notes
This togehter led to the first design, were the robot is implement on the only place possible in the compnay, the equipment service. Therefore new proram are needed. Because construcion companies with fewer own construcion personell will have a higher needed, I expected that the robot will fiestly be implement in such companies. In addition the company would have a bigger share inthe constfuction projcet. And will build. Therefore less carpenters and assembly teams are needed. In addition lower costs are expected and high revenues due to the bigger share. 


FOCUS GROUP

= 3scenarios
= Sub-contractor
= External equipment dep.
= Internal equipment dep.

= Noinfluence
= Own prefab
= Amount of own carpenters

= Special design

= Extra ICT knowledge

= Re-educated employees

= Financial numbers are needed

= Small nuances in BM are
important

NOIS3A B SISAHLNAS
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Presenter
Presentation Notes
This model is validated by 4 experts of construcion companies, and it turned out that. 


SYNTHESIS

= First draft

= Focus group

NOIS3A B SISAHLNAS
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Presenter
Presentation Notes
Again this input is taken into account for the final design. 


FINAL ADJUSTED BUSINESS MODEL

= 3 5Scenario’s
= Sub-contractor
= External supplier

= Internal equipment dep.
=  Worst case
= Bestcase

NOIS3A B SISAHLNAS


Presenter
Presentation Notes
Since it is not possible to deisng an generic model, three different scenarios are created. External and interal. For in the interal scneario a robot is peruchased by the equipment department, in the worst case the occupancy of th robot is low 50 percent, the concrete of the robot developer is used and the constuciton team is only able to operate the robot. In the best case the robot is 80 precent of the time used, concrete is developed by the construciton comapny and the operation team can also plaster the walls do the piping and wiring. 


SCENARIO 1

Key Partners

Sub-contractors
* Architect

&

* Interior designer
* Maintenance

Key Activities §E§

 Calculate
« Coordinate, Organize, Manage,

Value Proposition

* Row-house
* Flexible design
Customer-oriented

Customer IQ
Relationships

Client

* Accompaniment

* Service department
= Long-term relationship

Customer
Segments

Internal client
¢ In-house development department

Aftercare (o,

5%)

= Revenue transformation/restoration projects

companies Guide and Drive )
» Carpenters/ * Development * Collaboration External client
Finishers * Painters * Maintenance Users * External developer
» Constructor * Plasterer * Planning/Schedule * Buyers’ guidance * Funds
» Constultants * Plumber » Renovate/Restoration * Co-creation * Housing Associations
* Demolition team » Transformation * Service department * Individuals
* Electricians * Roofers Contracts * Investors
e Facade builders * Tiler * Design & Built
* |nstaller |_» Design, Built & Maintain | Users
— — — — —="=| KeyResources Channels < * Buyers
% * Tenants
Suppliers
* Block/Limestn  * Roof * Equipment service « Collaborations/Network
* Brick * Roof tile * ICT Programs / BIM * Information Evenings
» Concrete * Sanitary * Land positions « Internal relation
= Equipment * Staircase * Network » Marketing/Showroom
* Facade * Prefab-concrete factory * Network
* Floor * Selection procedures
« Foundation Human resources * Tenders/Procurement
* Frames = Construction site personnel
* Installation  Executive Technical Administrative
* Interior wall personnel
Cost Structure Revenue streams
* Direct Costs 77,3% e Total costs * Asset sale prefab houses
» General Construction Costs ~ 13,5% Compared with traditional = Asset sale traditional houses
* Other Costs 9,2% Compared with prefab
General Costs (5,2%) * Revenue construction
Profit + Risk (3%) * Revenue development
CAR (0,5%) * Revenue Maintenance

NOIS3A B SISAHLNAS
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SCENARIO 2

Key Partners

5%

Sub-contractors

* Architect * Interior designer]
* Maintenance
companies

» Carpenters/

Finishers * Painters

= Constructor = Plasterer

« Constultants * Plumber

» Demolition team * R.oofers
« Electricians * Tiler
* Facade builders

Key Activities

* Built

* Calculate

+ Coordinate, Organize, Manage,
Guide and Drive

= Development

* Maintenance

* Planning/Schedule

* Renovate/Restoration
* Transformation

* Installer

Suppliers ‘

« Block/Limestn  * Reinforcement

= Brick * Roof .

* Concrete/ * Roof tile

* Equipment: * Sanitary
* Staircase

* Facade

* Floor

* Foundation

* Frames

* Installation

¢ Interior wall

Key Resources

* Equipment service

* ICT Programs [ BIM

+ Land positions

* Network

* Prefab-concrete factory

Human resources

« Construction site personnel

* Executive Technical Administrative
personnel

- _— S
Value Proposition 1’%%

* Row-house
* Flexible design
Customer-oriented

Customer

Relationships
Client

* Accompaniment

* Service department

« Long-term relationship
* Collaboration

Users

* Buyers’ guidance

* Co-creation

* Service department

v

Contracts

= Design & Built

« Design. Built & Maintai
Channels -

v
* Collaborations/Network

* Information Evenings

¢ Internal relation

* Marketing/Showroom

* Network

* Selection procedures

* Tenders/Procurement

Customer
Segments

Internal client
* In-house development department

External client

» External developer

* Funds

* Housing Associations
e Individuals

* Investors

Users
* Buyers
* Tenants

Cost Structure

General Costs (5,2%)
Profit + Risk (3%)
CAR (0,5%)
Aftercare (o,5%)

* Direct Costs 76,9%
* General Construction Costs ~ 13,9%
* Other Costs 9,2%

* Total costs
Compared with traditional
Compared with prefab

Revenue streams

= Asset sale prefab houses
* Asset sale traditional houses

* Revenue construction
« Revenue development
* Revenue Maintenance
« Revenue transformation/restoration projects

NOIS3A B SISAHLNAS
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SCENARIO 3 —Worst case

NOIS3A B SISAHLNAS

Key Partners EE%%E Key Activities Value Proposition jﬂ" Customer )Q Customer
' Relationships Segments
Sub-contractors * Built « Row-house Client
« Architect * Interior designer| o Calculate * Flexible design * Accompaniment Internal client
« Assembly / Struc- * Maintenance « Coordinate, Organize, Manage, Customer-oriented * Service depar‘tm_ent ) * In-house development department
tural Work team ~ companies Guide and Drive * Long-term relationship
* Carpenters/ * Development * Collaboration External client
Finishers Users * External developer
« Constructor « Maintenance * Buyers' guidance « Funds
« Constultants * Painters « Planning/Schedule * Co-creation * Housing Associations
« Demolition team * Plasterer « Renovate/Restoration * Service department * Individuals
= Electricians * Plumber = Transformation Contracts * Investors
 Facade builders * Roofers * Design & Built
* Installer * Tiler » Desj i Users
— — — — — — KeyResources Channels . * Buyers
) \ t * Tenants
Suppliers
« Block/Limestn ~ * Reinforcement | e Equipment service » Collaborations/Network
* Brick * Roof * * Information Evenings
* Concrete/ * Roof tile * ICT Programs / BIM * Internal relation
« Equipment * Sanitary * Land positions * Marketing/Showroom
* Facade * Staircase * Network * Network
* Floor * Selection procedures
« Foundation * Tenders/Procurement
* Frames Human resources
« Installation « Construction site personnel
o Interior wall » Executive Technical Administrative
personnel
Cost Structure Revenue streams
* Direct Costs 76,5% * Total costs * Asset sale prefab houses
* General Construction Costs  14,3% Compared with traditional +25,11 * Asset sale traditional houses
* Other Costs 9,2% Compared with prefab +28,5%
General Costs (5,2%) * Revenue construction
Profit + Risk (3%) * Revenue development
CAR (0,5%) * Revenue Maintenance
Aftercare (o,5%) * Revenue transformation/restoration projects




SCENARIO 3 —Best case

Key Partners

Sub-contractors
= Architect

* Constructor

= Constultants

* Demolition team
= Electricians

* Facade builders
* |nstaller

Suppliers

= Block/Limestn
= Brick

= Concrete

* Equipment
* Facade

* Floor

* Foundation
* Frames

= Installation
= Interior wall

&

* Interior designer
* Maintenance
companies

* Painters
* Plumber
* Roofers
* Tiler

Key Activities

* Built

* Calculate

* Coordinate, Organize, Manage,
Guide and Drive

* Development

* Maintenance

* Planning/Schedule

* RenovatefRestoration
* Transformation

* Reinforcement
* Roof

* Roof tile

* Sanitary

* Staircase

Key Resources

* Equipment service
* ICT Programs / BIM
« Land positions

* Network

Human resources

» Construction site personnel

« Executive Technical Administrative
personnel

: - 17 .
Value Proposition €3 Customer JQ Customer

* Row-house
* Flexible design

Customer-oriented

R
' Relationships

Client

* Accompaniment

* Service department

* Long-term relationship

* Collaboration External client

Users * External developer

Segments

Internal client
¢ In-house development department

* Buyers’ guidance * Funds

» Co-creation * Housing Associations
* Service department  |ndividuals

Contracts * Investors

* Design & Built

. |2§§'”“| Euilt & Maintain Users

Channels S * Buyers

\ t * Tenants

* Collaborations/Network
* Information Evenings

* Internal relation

» Marketing/Showroom

* Network

« Selection procedures

* Tenders/Procurement

Cost Structure

* Direct Costs
* General Constr
* Other Costs

T4, 7%  Total costs

uction Costs ~ 16,1%

Compared with traditional

9,2% Compared with prefab

General Costs (5,2%)

Profit + Risk
CAR (0,5%)
Aftercare (o,

(3%)

5%)

* Asset sale prefab houses

Revenue streams

= Asset sale traditional houses

* Revenue construction
« Revenue development
* Revenue Maintenance
« Revenue transformation/restoration projects

NOIS3A B SISAHLNAS
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It is not possible to design an generic business model for all the large companies

3 different scenarios
First is most promessing for practice
Third best case is financially most feasibile

Robot will not competitive to traditional or prefab method

Great urgency is needed
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Literature is not the similar to practice

Definition of robot had to be adjusted (Al)

Practice would rather invest and research masonry robots or finsihing robot,
since they have a bigger (financial) share in the construction process.

3D Robot is best used in case of standardized row-houses
Optimized in prefabricated factories
Research questions were defined with expactations of one general business
model
Case study is a complete different industry
Only a process innovation > project and process innovation
First design optimistic
Only based on the features of the robot developer
Higher urgency needed (before implementation)

Increase shortage of crafstmen
Prefab factories run out of capacity
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Higher production costs
Matching the expactations of dairy farms
Still financial feasible

Robot developer as sub-contractor
Increase the competition

Construction industry is conservative
Expect the sub-contractor to innovate
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Practice

Construction companies
More attention should be given to business models

Innovation is only introduced by sub-contractors
Increase competition

In order to remain at the same market possition construction companies have to innovate
3D concrete printing robot is not satisfying enough, small share in the process

3D concrete printing robot company
Rethink business strategy
3D printing can be much cheaper compared to competitors
Decrease price of mortar
Service costs are too high

66



Research

Other robots can be researched: Masonry and finishing robot
Case studies in other sectors can be conducted

Legislation of robots can be researched

Construction time can be researched

Difference between large en small companies can be researched
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