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Abstract

Summuary of contents

DESIGN-BUILD AND HOUSING
The need for structural im-
provement in the construction
industry has caused several
new developments to emerge. This
paper focuses on such a development:
Design-Build.
Design-Build is an organization model
that fights the separation of the design
and construction disciplines by provid-
ing an integrated approach towards
the construction process. Having al-
ready proven its use on infrastructural
and utility projects, Design-Build has
never been used in the Dutch housing
sector. Therefore, this paper investi-
gates the suitability of the Design-
Build concept in housing projects.

DESIGN-BUILD VERSUS THE TRADI-
TIONAL AND BUILDING TEAM MODEL
The two organization models that
currently are of common use to hous-
ing associations, the traditional and
the Building Team model, will be
compared to Design-Build in order to
examine their relative suitability in
housing projects. This is done through
the help of 18 different, project-
affecting conditions. The suitability of
the three models to handle the condi-
tions may bheavily influence project
progress, and will therefore be investi-
gated and subsequently be presented
in a theoretical framework.

The empirical part encompasses the
study of four housing projects. Two of
them have been procured tradition-
ally, whereas the other two have been
realized through the Building Team
approach. This part functions as verifi-
cation of the framework, as well as a
reference to compare the theoretical
suitability of the Design-Build model
with.

MAJOR FINDINGS

Housing associations show a tendency
of choosing traditional procurement to
realize their projects. Using this organ-
ization model, both the climate of the
market and the attitude of the pro-
cured constructor turn out to be af-
fecting project progress. Traditionally
procured housing projects may even be
affected more by these two variables
than by any of the 18 conditions.

The Building Team approach is used
merely to maintain a symbiotic rela-
tionship with the constructor, rather
than an active choice with only the
product in mind.

Design-Build -compared to both tradi-
tional procurement and the Building
Team model- turns out to be little
suitable for housing. Each studied case
demonstrates to be better off using
either the traditional or the Building
Team model. The main cause for this
result is that Design-Build shows infe-
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rior performance on those conditions

that are of high relevance for housing

projects. These are:

1. housing associations desire to
have maximum influence on the
final product;

2.  housing projects are highly de-
pendent on the market, govern-
ment and environment;

3. Housing associations desire a high
certainty of confirmation to ex-
pectations.

The three conditions indicate that
housing associations need to be in full
control of the process, because they
are aware of their responsibility for
the final result. Maximum involvement
in the process provides a manner for
associations to bend the project to-
wards their consent, which may secure
certainty of confirmation to expecta-
tions.

Design-Build however, requires a

handing over of control and influence

and therefore does not lend itself for
the conditions mentioned above.

Currently, housing associations are

better off using the traditional or the

Building Team model for their new

estate activities, as Design-Build does

not appear to be a more advantageous
approach.
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Introduction

Immedigte couse and structure

IMMEDIATE CAUSE

he set-up of the organization

I that has been established to

realize a construction project,
may influence total construction costs
up to 5% (van Delft, 2006; Dorée et al.,
1999; Contractual, 1982). The tempo-
rary coalition determines the appear-
ance of the contract and with that
overall project success. Therefore,
housing associations should consider
thorough research in order to find the
organization model that fits their
project best.
This paper focuses on the application
of a rather new and innovative organi-
zation model that has emerged to deal
with existing issues in the construction
sector: Design-Build. Having proven its
use for infrastructural and utility
projects, it has never been used for
housing projects in the Netherlands
yet. Instead, housing associations tend
to apply the traditional or Building
Team model. Therefore, this study
examines whether Design-Build may be
suitable for housing projects initiated
by housing associations, with the
traditional and the Building Team
model functioning as references to
compare performance with.

STRUCTURE AND OBJECTIVE

The paper first discusses the classical
issues the construction sector in gen-
eral has been struggling with for dec-
ades. Poorly established and ineffi-
cient project coalitions turn out to be
the main cause.

The traditional organization model,
which is being blamed by many for this
reason, will be examined. Housing
associations are keen on this approach,
despite of its disadvantages.

The other organization model that is
frequently used by associations is the
Building Team, which will be discussed
subsequently.

Next, Design-Build is introduced as a
possible appropriate model for housing
procurement. After having compared
the -theoretical- impact the three
organization models have in housing
projects, a framework is presented
that gives insight into their relative
suitability to handle 18 different
project-typifying conditions. These
conditions determine the appearance
of the project and the suitability of
the organization model to handle them
may heavily influence project success.
When the theoretical part of the paper
is finished, the main objective is for-
mulated:
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“Determine the suitability of Design-
Build —pertaining to the tfraditional
and the Building Team model- in
housing projects initiated by housing

associations."

The empirical part of this paper en-
compasses the study of four housing
cases: two traditionally procured and
two Building Team projects.

The framework will be verified through
the help of these cases, and it will
then be used to obtain performance
grades in order to compare the actual-
ly used organization models with
Design-Build.

The cases will be individually ex-
amined, to find out to what extent and
on the basis of which conditions De-
sign-Build would have performed if it
had been the used organization model
in that case. The cases will also be
collectively examined, to make a
pronunciation upon Design-Build appli-
cation on housing projects in general.
Clients may use the outcome to pre-
dict the suitability of Design-Build for
future housing projects.

Please see appendix 1 for a visualized
overview of the structure of this pa-
per.
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Inefficiency in

The need for impro

3.1 Problems in the con-
struction industry

or decades, there have been
Fcomplaints about the construc-
tion industry. Many studies have
shown this sector to be far from effi-

cient. The two most representative
issues will be discussed briefly:

SEPARATION BETWEEN DESIGN AND
CONSTRUCTION

The first shortcoming was accurately
illustrated by Emmerson (1962): “In no
other important industry is the re-
sponsibility for design so far removed
from the responsibility for construc-
tion.” In continuation, Boes et al.
(2004) state that the functional proc-
ess of technical execution is more or
less isolated from the remaining proc-
esses. Disadvantages of this situation
are numerous. Because there is little
cooperation (or none at all), there is a
lack of knowledge of both the designer
and the constructor concerning each
others’ specialism. This prevents
design and construction skills to syn-
chronize, which ultimately causes a
lack of innovation and inefficient use
of resources. Also, this situation in-
creases the risk of a mismatch be-
tween estimated costs (by the archi-
tect or an external advisor) and actual
proposed costs (by the constructor).
{Hassethof et al., 1988; Winch, 2001;
Dorée, 1996; Boes et al,. 2004; Briscoe
et al., 2003 and many others.)

STRONG FRAGMENTATION

The construction sector consists of
many small enterprises that temporar-
ily tie onto each other to form a pro-
ject organization (Boes et al., 2004).
Tommel (1995) stated that he would
like to see a decrease in the fragmen-
tation of the building process, because
-as a client- it is preferable to work
with multiple partners that act as one.

Besides obtaining a huge administra-
tive burden and an overall high project
complexity, a disintegration of the
supply chain prevents opportunities for
innovation.

Fragmentation in the building sector
causes discontinuity (Boes et al.,
2004). The cooperation between actors
that are involved in a project is gener-
ally strictly limited to the period the
project takes place in. After comple-
tion, the coalition splits up. This tem-
porary nature of the cooperation is
seen as inefficient. Gained knowledge,
about the appropriate mode of opera-
tion for a specific team for example, is
wasted after each project. Construc-
tors are uncertain about obtaining a
continuous flow of work because their
appointment is only project-bound
(Boes et al., 2004).

3.2 Developments and so-
lutions

DEMAND FOR RENEWAL: THE CLIENT
AS NORMATIVE ACTOR

Throughout the world, there was an
urgent demand for solving these is-
sues. Many researches -originating
from authorities, universities and
individuals- revealed the client to be
the normative factor that should initi-
ate improvement and structural re-

newal (Latham, 1994; Egan, 1998;
Winch, 2001; Caniels et al., 2005;
Ketterings, 2006; OGC, 1999; SCF,

2004; King, 1998). The aforementioned
issues are both situated at the organ-
izational level, which is the level the
client has most power.

Gradually, new methods of tendering
and cooperation emerged. Building
Team' is an example of an innovative
organization model that fights frag-
mentation. Nowadays it has settled
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the construction industry

vernent

itself thoroughly in the construction
sector and has been widely accepted
and utilized.

DESIGN-BUILD AS REMEDY
Design-Buitd® is another rather ‘new’
organization model that has been
developed in order to deal with the
problems mentioned. Although the
Design-Build procurement route has
witnessed significant growth in the
United Kingdom, (Anumba et al.,
1996), the Netherlands have showed to
be more reserved upon implementing
the concept. After a short research
(EIB, 2006, OTB, 2006, BNA, 2006;
Aedes, 2006), it turned out that De-
sign-Build has never been used in any
Dutch housing project.

This paper examines the question
whether Design-Build could theoreti-
cally be suitable for Dutch housing
projects that are initiated by housing
associations.

Goodchild (1998) mentions that there
is no such thing as a better or superior
organization model. Therefore, this
study merely tries to recover the
conditions that make Design-Build
theoretically appropriate for a project,
rather than attempting to unanimously
designate the model as being superior
to currently used ones. Under what
circumstances can Design-Build be
advantageous in terms of costs, time
and quality compared to traditionat
contracting or Building Team?

Please see paragraph 4.3 for a definition of the
Building-Team concept.

Please see paragraph 4.4 for a definition of the
Design-Buitd concept.
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Housing and organization models
F'wo commonly used models versus Design-Build

4.1 Introduction

HOUSING ASSOCIATIONS IN GENERAL
nitially, housing associations have
I been raised by the government in
order to provide accommodation
for lower class citizens. Their main
function used to be the management
of public dwellings and the care of
housing in order to prevent deteriora-
tion.
Nowadays, housing associations have
taken a (forced®) shift from pure pub-
lic/social responsibility to a combina-
tion of public and commercial activi-
ties. Also, instead of just managing
dwellings, development has become a
task.

ORGANIZATION MODELS

A recent Dutch study (Keizer, 2006)
showed that housing associations,
especially large ones, don’t have a
standard organization model for devel-
oping. Roughly, models most used are
the traditional approach, Building
Team and Turn-Key.

This chapter first describes the tradi-
tional and the Building Team ap-
proach, followed by the proposed
Design-Build concept®.

Figure 1 shows an overview of how the
three organization models (high-
lighted) are situated compared to
other models in the construction in-
dustry. The figure is surrounded by
four axes, which indicate that the
organization models this paper studies
relatively show dependency on the
market or government (upper axis), a
maximum separation of exploitation
and development (right axis), a rela-

3
For 1995, the Dutch Government stopped direct
subsidizing of housing associations (Priemus, 1996).

Tumn-key contracting will not be considered in
this paper due to the fact it is used only when
associations purchase land and dwellings from a
developing constructor. This is not a preferred
situation due to the lack of input the client has.

= # Independence of market/government +

Strategic cooperation

Complete development

i ot
L =

" . A, .
| PpS Alliance |
 Partnering | ’ PFI

= 4 Integration of profits in the board out % +

Tradi- | Building | Design
tional Team Build

Project development ar
purchase

o]

(st |
|
| Brochure

+ « Separation of exploitation and development » =

* @ Amount of influence from clyient w» =

Figure 1: Qverview of different organization models (de Koning et al., 2001}

tively high amount of client influence
(tower axis) and virtually no integra-
tion of profits in the board out (left
axis).

The next paragraphs will show the
main properties and differences of the
discussed models.

4.2 Traditional Procure-
ment

DESCRIPTION

Another name for the traditional ap-
proach of cooperating is the classic
triangle (see figure 2).

in order to realize a project, a client
creates a programme of requirements
the project has to fulfil. He then
brings in an architect who converts the
programme into spatial dimensions and
specifications. When finished, a con-

structor is procured on a competitive
basis to execute the scheme and
physically realize the project (RWS,
1997; de Koning et al., 2001; Good-
child, 1998).

Client

(with advisors)

Constructor

Architect

Figure 2: Traditional procurement

HOUSING APPLICATION

Approximately 37% of all housing pro-
curements are being executed using
the traditional, client-led way (Keizer,
2006). Housing associations that pro-

Final paper Design-Build and housing ¢



cure this way are in fact developers
(Audit Commission, 1996).

The traditional approach is best suit-
able for large and simple housing
projects, for example projects that
have a high amount of repetition.

This organization model is also highly
suitable for projects that require a
sophisticated plan before bringing in
the market.

ADVANTAGES AND DISADVANTAGES

73 May be inexpensive when the
procurement is done at the right time,
that is when there is little work in the
construction sector going on and sup-
pliers are eager for assignment (De
Koning et al., 2001);

#% The client gets full control of the
process (De Koning et al., 2001);

%3 There is a maximum amount of
survey because of the strictly sepa-
rated responsibilities each actor has
(De Koning et al., 2001);

& The role each actor has in the
process is obvious and clear (De Koning
et al., 2001).

¥ The aforementioned separation of
design and construction is seen as
inefficient (see paragraph 3.1, “Prob-
lems in the construction industry”);

2% It may be difficult to estimate
exact costs of the project during the
design phase, sometimes the proposals
come as an unpleasant surprise (Ben-
schop, 2006);

&% There is the risk of forced coopera-
tion with an unsuitable or non-
cooperative constructor when assign-
ing to the lowest price® (Benschop,
2006);

2 May be slow compared to other
organization models due to the fact
that execution of the project has to

5
The supplier that proposes the lowest price is
automatically procured.

wait for the finished specifications (De
Koning et al., 2001);

#4 There is a huge burden for the
client during the entire process and in
addition there is a requisite of internal
knowledge (De Koning et al., 2001).

4.3 Building Team

DESCRIPTION

When using the Building Team ap-
proach, the contractor steps into the
process during one of the design
phases or even before. Rather than
handing over a finished scheme, the
client altows the contractor to actively
contribute to it. After completion of
the design, the coalition drops back to
the traditional mode. In most cases,
the constructor who has been part of
the Building Team gets to execute the
work. In this case there is no competi-
tion, and the price of the building
costs will be negotiated (Goodchild,
1998, van der Woude et al., 1997).

Constructor

Building Team

B Cjient (usually the
one(s) from the

Building Team)

BWingineer
W Architect
M Advisors

Figure 3: Buildmg Team

HOUSING APPLICATION

Like the traditional approach, 37% of
the projects originating from housing
associations are procured using a
Building Team (Keizer, 2006). Espe-
cially small associations tend to choose
the Building Team for less internal
knowledge is necessary because of its
replacement by external knowledge of
the constructor and advisors. This
makes the Building Team highly suit-
able for technically complex housing
projects.
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~

Furthermore this model is used when
the constructor owns the site the
project is to be realized on. The con-
structor is then able to bring in the
Building Team as a stipulation to sell
his land.

ADVANTAGES AND DISADVANTAGES
#3 Unites design and construction,
which opens ways for innovation,
project speed® and better cooperation;
%3 Knowledge of the constructor can
be implemented in the design at an
early stage (De Koning et al., 2001);

%3 The constructor gets a better idea
of the client’s needs and is more able
to fix issues during the execution
phase autonomously, which prevents
delays (Nahapiet, 1983);

£4 Compared to the traditional model,
there is a better possibility of changing
plans during construction (De Koning et
al., 2001).

#4 Constructors are not used to de-
signing, there is a risk the constructor
reverts to the traditional role (Ben-
schop, 2006);

#%¥ When procuring at or before the
design phases, the contract can only
be based on the proposed indirect
costs’ (De Koning et al., 2001);

2§ The total building costs may be
high. Also, the formation of costs may
be hard to control (De Koning et al.,
2001).

4.4 Design-Build

DESCRIPTION
Design-Build, also known as Design and
Construct, is seen as an organization

6

Project speed is not as important for housing
associations (public sector) as it is for pure com-
merciat developers {Goodchild, 1998).
7

Which consist of costs for risk and profit, general
costs, additional costs, adopted tax rates, etc,
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model that results in an innovative,
performance based organization model
that combines the advantages of Build-
ing Team and Turn Key contracting. It
is an approach at which the supplying
party takes care of both design and

construction, which have become
integrated disciplines (de Koning,
2001).

Design-Build is becoming more and
more an attractive alternative for
traditional contracting techniques,
especially in the public sector (Mole-
naar et al., 1998). An important incen-
tive to use Design-Build is to spur
general innovation at the supplying
side. This side isn’t burdened with
huge amounts of detailed specifica-
tions as seen in the traditional ap-
proach to cooperating, but is given
freedom to be innovative and creative
instead.®

Another characteristic of Design-Build
would be the fact that responsibility
and liability become highly assigned to
the design-builder during the project.
This causes the liability of the client to
diminish.

Also, the client has only one party to
communicate with and only one con-
tract to manage, which is seen as an
advantage because of its simplicity
(Dorée, 1996).

Design-Build leans towards being con-
tractor-led (Goodchild, 1998), which
regularly results in a standardised or
semi-standardised  type  buildings
(Franks, 1993).

8
Innovation can lead to improved quality and more
cost-effective solutions (Songer et al., 1994).

Client

Supplying actor/

Design-builder(s)

Specialized

Advisors )
constructors

Figure 4: Design-Buitd

HOUSING APPLICATION

As mentioned before, there are no
known housing projects that have been
procured using the Design-Build con-
cept.

ADVANTAGES AND DISADVANTAGES

£% The client can save time, resources
and general exertion because of the
simple set-up Design-Build has to offer
(Rougvie, 1988; Loulakis, 1987; Jans-
sens, 1991; Akintoye, 1994).

3 Design-B uild can be lower-priced
than the traditional model (Veenvliet
et al., 1991; Loulakis, 1987; Janssens,
1991; Akintoye, 1994).

¥X The client hands over risk and
responsibility. This makes the con-
structor liable for possible errors in
design or construction.

£% There can be clearness of costs at
an early stage of the process (Hughes,
1992; CIRIA, 1985).

% The client has little influence on
the product. Only the main specifica-
tions and requirements are being taken
into account by the constructor.

£3 There is little possibility for the
client to change the project once it
has started (Gunning et al., 1997;
Chan, 1997).

% Being a performance based con-
tract, requirements of the client are
communicated only roughly. This could
lead to misinterpretation.

Benschop © 2007

4.5 Comparison

STEERING OF THE PROCESS

This paragraph gives a comparison of
the three discussed organization mod-
els. The main difference is the origin
of the steering of the process (which
can also be seen in figure 1). Figure 5
gives a simplified overview.

CLIENT-LED -

E]

@

c

o

"

@

" a

& @ &
= £
c 1]
3 8
B 2
@ £
= =
E]
@

CONTRACTOR-LED

Figure 5: Steering of the process

Walentowicz (1992) has examined the
implications of different angles of
leadership in housing projects. He
mentions that ‘off the shelf-schemes’
(which are in fact standardized designs
that are used for projects that incline
towards a contractor-led process)
produce lower quality dwellings in
general. A logical cause could be the
fact that these types of schemes are
not adapted to the specific needs of
prospects/customers they have been
built for. In addition, there are cases
of off the shelf-schemes that have not
been adjusted to changed building
regulations and have therefore become
unsafe or environment-polluting.
However, these issues can be miti-
gated when housing associations retain
responsibility for certain aspects of
design and don’t leave the entire job
to an external actor (Goodchild, 1998).
Moreover, standardization has a sig-
nificant influence on value-for-money
and can reduce overalt costs to a large
extent (Goodchild, 1998).

There are other reasons for contractor-
led processes to result in tower costs.
Also on-costs (including professional
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fees) are generally lower’ because of
the delegation of responsibilities to
the contractor (Graham, 1996, Good-
child, 1998).

In favour of projects leaning towards a
contractor-led approach can subse-
quently be put the more negotiation
oriented establishment of the building
costs, in contrast with the competitive
oriented one that describes the tradi-
tional approach. Negotiated tenders
can create cost-advantages for housing
associations because they have to
demonstrate good value for money to
their funding agencies (Goodchild,
1998).

SEPARATION OF DESIGN AND CON-
STRUCTION

Figure 6 gives a rough overview on the
differences regarding the separation of
design and construction.

z
)
=
e
&
{5
0
7
<
4
=
z
=3
Z
o]
A
Lok
5%
Traditionat Building Design-Build
Team

CRGANIZATION MODEL

Figiire 6: Separation of design and construc-
4 %
tion

The figure shows that the designing
and the constructing disciplines get
closer as the organization model is
located more to the right. As men-
tioned before, there is a maximum
separation using the traditional ap-
proach. Building Team conversely
brings the two disciplines closer to-
gether because the constructor gets
involved in the process during the
design-phase. Next, Design-Build brings

9
This is dependent on the certainty and consis-
tency of project conditions.

about nearly a full integration of de-
sign and construction, since they are
performed by one actor {(or better put:
they appear as one actor to the client)
(Dorée, 1996).

DISTRIBUTION OF EFFORT AROUND
THE PROCUREMENT STAGE

When looking at the distribution of
effort the client has to make around
the procurement stage, there are
several differences.

AMOUNT OF EFFORT

Butlding
Team

Traditionat Destgn-Build

CROANIZATION A0DEL

Figure 7: Distribution of effort for the client

As seen in figure 7, using the tradi-
tional approach the majority of the
workload encompasses the preparation
of the acquisition. Judging the propos-
als is a less comprising task due to the
fact only prices have to be compared.
The more a model is located towards
the right side of the figure, the more
the situation existing with the tradi-
tional approach gets reversed. An
important cause is the difference of
the moment of the procurement in the
entire process. Design-Build (located
at the right side of the figure) uses an
early procurement, which results in
little preparation of the acquisition
because a design is still to be made.
The judgement of the proposals how-
ever, is a more laborious job due to
the fact there are many more factors
to be taken into account compared to
the traditional model (Rougvie, 1988;
Veenvliet et al. 1991).
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RISKS AND CERTAINTY

The next comparison to be made is the
one of risks and certainty, as shown in
figure 8.

CERTAINTY

Destgn-Buitd

Traditional Buitding
Team

ORGANIZATION MODEL

Figure 8: The client’s certainty

Using traditional procurement, the
client is involved closely in the design-
ing process. Possible optimizations of
the requirements can be discovered
and effectuated immediately. This
situation creates a high certainty of
the functional quality of the final
project’. Concurrently, certainty of
costs is relatively low, due to the
separation of design and construction.
There is a fair chance of exceeding the
budget.

Design-Build is located at the other
side of the figure and switches the
situation round. The contractual cer-
tainty of the functional quality of the
housing project is lower compared to
the traditional model. This can be
assigned to a decreased possibility of
adjusting and optimizing initial re-
quirements once the project has
started (Dorée, 1996). The total build-
ing costs however, can be estimated
quite accurately in an early stage of
the project, thus providing a relatively
higher certainty for budgeting (Dorée,
1996).

e Though, as the symbols in the upper left corner

indicate, there is always uncertainty which is in
fact the risk of the investment (Dorée, 1996).
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MOMENT OF PROCUREMENT

The last comparison concerns the
moment of procurement, as illustrated
by figure 9. The figure shows the
phases of the building process in
chronological order with the corre-
sponding moments of procurement of
each of the three organization models.

e THE GULDING PROCESS wemed |

-
§ = 5 2 3 o |
= - S 8 s 1]

ZERIpie £ 5 58

$t 3 : 3 £ s 5 3
2 8 = L e S £
2i12iS g & 5 2 8
... MOMENT OF PROCUREMENT |

| Traditionat ;

B Buildtng Team ?
. Desnsaid §

Figure 9: Moment of procurement

Traditional procurement always takes
place after completion of the specifi-
cations'’. The moment of procurement
in the figure has therefore been repro-
duced as a dot: there is one fixed
moment of procurement.

Building Team procurement on the
other hand, has the shape of a line,
which implies that the moment of
procurement may take place at differ-
ent phases of the building process.
However, it will always be before the
creation of the specifications, other-
wise it would not be a Building Team
anymore because the constructor did
not have influence on the design.

The Design-Build moment of procure-
ment line is situated more upstream in
the building process compared to
Building Team. The design-builder is
procured to create the design autono-
mously, which means procurement
should take place before commence-
ment of the designing phases.

1
Note that “specifications” is not an actual phase
of the building process, it has merely been placed
in figure 9 to obtain a better survey.

Benschop @ 2007

-

Final paper Design-Build and housing 10



Theoretical framework
Suitability of the three models examined

5.1 Introduction

ow that the three organiza-
tion models have been dis-
cussed and compared, it has

become clear that all three of them
have both plus and minus points. From
the client’s point of view it may there-
fore be hard to know which type of
coalition to form.

Presented is a theoretical framework
that helps the client choose the organ-
ization model for his project that fits
the required performance.

In order to develop the framework,
variables that characterize the behav-
jour of the different organization
models need to be inventoried. Mole-
naar et al. (1998) postulate that the
progress of a project is heavily af-
fected by a set of conditions, which is
in fact a set of existing or required,
project-specific circumstances.

ONDITIONS PROJECT  MODEL  PROGRESS

1 Trodifionol = Progress
- |

3 W Busicing z
&3 ! —p g
; m" Team o

4 y ;

»,7/

I I , Design :
5 Buad. — Progress

é

Fiaur e 10: Relation between conditions and
pioject progress

Figure 10 shows the relation of the
conditions and project progress. The
first column represents different con-
ditions. They have been given differ-
ent sizes, since their occurring inten-
sity and importance to the project
most likely differs. The second column
represents the project, which is being
affected by the conditions. Next, the
client chooses an organization model
(column 3) which will handle the pro-
ject. The figure shows that the differ-
ent models all have their own corre-
sponding consequences for the pro-

gress of the project (column 4), which
may differ in terms of performance.
The most significant conditions that
generally apply for every project have
been gathered by combining the works
of Molenaar et al., (1998) and de
Koning et al., (2001).

According to Molenaar, these condi-
tions can be divided into four catego-
ries:

B Project based conditions;

# Client based condition;

# Market based conditions;

M Conditions based on relationship
between client and supplier.

The framework presented shows the
three models that have been discussed
earlier (traditional, Building Team and
Design-Build) and their corresponding
-theoretical- effects on the conditions.
The suitability of each model to handle
a condition will be valued with scores
ranging from 1 to 5, using the follow-
ing denotation:

BB Unsuitable;

B3 Little suitable;

EY Moderately suitable;
I} suitable;

B Very suitable.

The values show how the organization
models handle the conditions and how
they -theoretically- affect the project
process.

Since not all conditions will be of
equal importance to a project, the
client should rank the conditions and
use the ones that characterize the
project best in order to find the or-
ganization model with the highest
total suitability score on average.

Note that it will appear that almost all
arguments to judge a model for its
suitability to handle a condition can be
resolved to the main differences of the
models as presented in paragraph 4.5
(“Comparison™).
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5.2 The conditions

Project based conditions

[Condition 1 - 6]

PROJECT IS SCHEDULE

£8 THE
DRIVEN
The first condition concems the situa-
tion where there is pressure to finish a

project as soon as possible.

Traditional procurement

De Koning et al. (2001) state that due
to the fact that design and construc-
tion are strictly separated when using
the traditional model, projects can
take relatively long. There is no
knowledge of construction brought
forward during the design phase which
may result in error and delay.

Suptuishly scon: E

Building Team

The Building Team approach may be
more efficient in terms of time com-
pared to traditional procurement due
to the integration of design and con-
struction (De Koning et al., 2001).

Sutabslily soore: n

Design-Build

Molenaar et al., (1998) state that
Design-Build is appropriate for sche-
dule driven projects. “Previous re-
search indicates the primary reason
owners choose Design-Build is to
shorten project duration” {Molenaar et
al., 1998, according to Songer and
Molenaar, 1996).

El Wardani et al. (2006) confirm this:
“design-build projects experienced
less cost and schedule growth on
average” just like Thomas et al. (2002)
who researched practical process
speed of Design-Build projects: “DB
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projects generally outperformed DBB"
projects in schedule-related metrics.
In fact, DB project schedule growth
and start-up schedule growth per-
formance were significantly better
than among DBB projects. DB projects
also had significantly lower average
start-up phase durations.” (Thomas et
al., 2002). Moreover, their research
shows that Design-Build provides a
speedy handling of adjustments of the
design: “DB projects significantly
outperformed DBB projects in both
changes and rework” (Thomas et al.,
2002).
Like the Building Team approach, the
speedier process compared to the
traditional model may be ascribed to
the integration of design and construc-
tion. Thomas et al. (2002) argue that
another cause may be that Design-
Build projects allow better for overlaps
in the design-procurement-
construction sequence.
However, Molenaar et al., (1998) put
that thorough involvement of the
client during the entire process is a
stipulation to Design-Build being suita-
ble for schedule driven projects:
“..owners must be heavily involved in
the front end of the process to ensure
success” (Molenaar et al., 1998). Since
the Design-Build concept is based on a
contractor led process (see figure 5:
“Steering of the process”), it is as-
sumed that the involvement as men-
tioned by Molenaar et al. refers to
inspecting and verificating rather than
managing the process.
it can be concluded that Design-Build
outperforms traditional procurement
and Building Team in terms of speed,
but only when the client is heavily
involved during the process.

o |

St ity v s
Stofataldy v

1
. DBB = Design Bid Build, which is in fact the

traditional method of contracting.

%4 THE PROJECT IS BUDGET DRIVEN
The second condition describes the
situation where the project is to cost
as little as possible and is not allowed
to exceed estimated costs or the
budget.

Traditional procurement
Implementing traditional procurement
implies that offerors are competing
with each other to obtain the work.
Comparing the proposals is relatively
easy because all have been created for
the same, finished design. This may
result in obtaining the [owest price
possible for a project (de Koning et
al., 2001).

Note the situation where there is little
competition or where the client has
incorrectly estimated costs. In both
cases the actual building costs may
exceed the budget. Certainty of the
costs arises only after procurement (de
Koning et al., 2001).

Dorée (1996) warns clients to prevent
architects from creating fancy designs
that serve as advertisement for their
companies. These designs tend to be
more expensive than necessary.
Concluding: traditional procurement is
suitable for budget driven projects,
with the stipulations mentioned.

Sedad sty s n

Building Team

The Building Team approach is based
on competition to a minor extent.
When procuring, the design has not
been finished yet, which prevents the
client from comparing equivalent
offers. Suppliers can only be judged by
their reported indirect costs (costs for
profit, risk and general costs) (de
Koning et al., 2001).

Building Team is not per definition a
low cost type of cooperating. The final
price of the project is realized through
negotiation (Goodchild, 1998). Hen-
drickson et al., (2003) emphasize that
the negotiation process can be a com-
plex and laborious task, in which
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negotiation skills can determine a
great deal of the ultimate construction
price.

GAIN GF ACTOR 2

Figure 11: Pareto optymal agreement set

Figure 11 shows the current curve the
actors are drawing on when negotiat-
ing. Point A represents the situation in
which both actors have arrived at an
inferior agreement. Still, the actors
can improve the agreement to the
benefit of both. Point B shows the
situation in favour of actor 1, whereas
C is more profitable for actor 2 (Hen-
drickson et al., 2003).

Concluding: the Building Team model
is moderately suitable for budget
driven projects, and the ultimate costs
of the project are dependent on the
negotiation skills of the involved ac-

tors.
Sttty vy B

Design-Build

The suitability of Design-Build for
budget driven projects is controversial.
De Koning et al. (2001) state that the
buying off of risks makes Design-Build
financially less attractive compared to
the traditional model. Another
counter-argument is that there is
limited competition possible.

However, the convergence of design
and construction that Design-Build
provides may lead to a scheme that is
better tailored to available production
technology. This may result in a reduc-
tion of overall project costs (Dorée,
1996).
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The client can strongly influence pro-
ject costs by determining his contribu-
tion to the project. When the con-
structor is given sufficient freedom on
designing the product, total project
costs can be kept low. Conversely, too
much input of the client in the design
phase can be misplaced: “If the owner
provides more design, the unit cost is
likely to be higher. (...} An explanation
is that clients tend to reckon with
their needs, rather than with project
costs” (Ling et al., 2004).

Note that Design-Build is also a nego-
tiation-based model (see Building

Team).
Soability soore: B

~§§§CERTAINTY OF COSTS AT AN
EARLY STAGE NEEDED

The third condition describes the
situation where total project costs
shoutd be fixed at an early stage of the
process. Cost growth should be pre-
vented.

Traditional procurement

As concluded earlier (see condition 2),
using the traditional model the costs
only become certain/fixed after pro-
curement. Since the procurement
takes place at a relatively late stage in
the process (that is, after completion
of the design), the traditional modet is
not suitable for obtaining certainty of
costs at an early stage.

To strengthen this statement it should
be noted that the state of the market
may change during the initiative and
design phases. As with traditional
procurement, this will heavily influ-
ence the calculated costs arranged by
the offerors, and with that final pro-
ject costs (Benschop, 2006).

ooty oo ﬂ

Building Team
See condition 2: the building team is
procured by indirect costs only. This

causes final project costs to be uncer-
tain at the procurement stage.

However, there are two arguments
that make Building-Team better suit-
able for the need of certainty of costs
at an early stage compared to the
traditional model. First, the procure-
ment takes place at an earlier stage in
the process (see figure 9, “Moment of
procurement”). Second, construction
costs will be clear within a relatively
short period after procurement due to
contribution of knowledge and experi-
ence of the constructor in the design-
phases (de Koning et al., 2001).

faadabilily soone: B

Design-Build

Since Design-Build is a performance-
based approach, the design-builder is
handed only guidelines and descrip-
tions of the performance the final
product has to fulfil, rather than de-
tailed specifications. This situation
may lead to different interpretations
of the client and the design-builder,
which can ultimately cause cost
growth (de Koning et al., 2001). How-
ever, the early involvement of the
design-builder in the process results in
an early familiarity of the final costs.
Dorée (1996) also confirms an early
certainty of costs using Design-Build
because of the intervention of con-
struction knowledge in the designing
phases.

Different researchers (Thomas et al.,
2002; Sanvido et al., 1997 according to
El Wardani et al., 2006) that compared
cost growth between traditional pro-
curement and Design-Build indicated
the latter to be more inexpensive and
cost-efficient. A possible cause is the
integration of design and construction
which creates better communications
among project participants and re-
duces the need for additional work
(Thomas et al., 2002).

However, Molenaar et al. (1998) postu-
late that the client must be promi-
nently involved in the design-phase in
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order to keep cost growth to a mini-
mum.

Ling et al. (2004) mention that
“..contractors with smaller financial
capabilities are less able to control
cost, as they may have to channel
their limited funds to other activi-
ties.”, which emphasizes the impor-
tance of selecting a design-builder that
has a large turnover rate when cost
growth needs to be prevented.
Concluding: Design-Build gives cer-
tainty of the project costs at an early
stage of the process. A lack of in-
volvement of the client or the selec-
tion of a contractor with a low tum-
over rate may worsen this situation.

Sutatsiliby soore n

iﬁ REQUIREMENTS HAVE NOT BEEN
COMPLETELY INVENTORIED

The client may choose to bring in the
market at a moment the requirements
(for example: required aesthetics,
identification of end-users, total ca-
pacity of the buildings, etc.) have not
been completely inventoried. The
supplier can subsequently assist the
client in forming requirements.

This situation could be caused by a
need for lowering risks (Olsen et al.,
2005), input on decision-making, fund-
ing, sharing of risks, etc.

Traditional procurement
As with the traditional model, pro-
curement takes place the moment the
project is ready for construction. The
requirements should be totally known
by then (de Koning et al., 2001). This
makes the traditional model unsuitable
for a project of which the require-
ments are not entirely clear at the
moment of contracting.

o | n

Stifahiliby e

Building Team

Unlike the traditional model, the
supplier is being procured at or even
before the design-phase (see figure 9:
“Moment of procurement”). If the
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requirements of a project are not
entirely clear, it could be a favourable
moment to compose the building
team.

However, literature is silent about
Building Team being suitable for pro-
jects with unidentified requirements,
and judging from the statements given
for the Design-Build contract (read
below), it can be assumed that Build-
ing Team is little suitable for projects
with a low amount of known require-
ments, because a voluminous part of
the power to form the project is given
away to the supplier (de Koning et al.,
2001).

A difference with the Design-Build
approach is that when using Building
Team, the client preserves more con-
trot on forming the requirements. This
may reduce the risk of obtaining re-
quirements that suit the supplier
rather than the client.

Compared to Design-Build, Building
Team lends itself better for projects
with a low amount of known require-

ments.
Setaiinty ~core BN

Design-Build

The greater part of theory indicates
that Design-Build requires a well de-
fined scope™ in order to effectuate
success. “..The client should develop
a thorough project plan in which the
scope of work is clearly defined, and
the contractor’s project manager
should understand and commit to the
achievement of project objectives
because the contractor has the sole
responsibility for the D&B project”
(Chan et al., 2001). Alsc mentioned is
“..the importance of establishing a set
of clear project goals and directions at
the outset. This is particularly true
for D&B projects because any misun-

3
It has been assumed that the term ‘scope’, as
used in the mentioned quotes, indicates the amount
of known/inventoried requirements.

derstanding of what to achieve can be
avoided, which is instrumental in
completing a building project in a
short time” (Chan et al., 2001).
Molenaar et al. (1998) found that the
first two of the top five important
project characteristics were well-
defined scope and shared understand-
ing of scope. Mo et al. (1997) empha-
sized the importance of the quality of
the client’s brief. Chan et al. (2001)
add to this statement that
“..significant changes made to the
client's brief midway through a D&B
project may lead to poor project
performance in terms of time and
cost.”

This situation makes Design-Build risky
for mass customization. “If the end-
users’ needs are uncertain or ambigu-
ous, it is difficult to develop a com-
prehensive and clear client’s brief for
the contractor to propose a suitable
design and construct the building.
Disputes and claims may be expected
if the details of the client’s require-
ments are not adequately stated at
the outset” (Tam 1997).

Chan et al. (2001) conclude that “..to
improve the chance of project success,
the client should perform the follow-
ing activities: (..) develop a clear
understanding of project scope”.

This makes Design-Build little suitable
for projects of which the functional
requirements are unclear at the mo-
ment of procurement.

Nestondidy s oo n

f;é THE PROJECT IS COMPLEX

Project complexity can stem from the
design,  construction,  technology,
specialization requirements or com-
pressed schedules (Molenaar et al.,
1998). Complexity usually implies less
control, which creates more risk.

It may be difficult to name a project
objectively complex. For this condi-
tion, the client should use his own
experience and determine whether the
project is complex and to what extent.
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Traditional procurement
Ustinovichius et al. (2006) state that
one of the potential risk factors of
complicated situations in construction
projects is associated with improper
channels of communication. As with
the traditional approach, there is no
channel of communication with con-
struction (‘hands-on’) experts when
the design is created. It can therefore
be difficult to get a survey of all nec-
essary building elements for example.
This may lead to unintentional errors.
In addition, Hendrickson et al. (2003)
state that “the ability to deal with
complex issues is often precluded in
the competitive bidding which is
usually required in the public sector”.
Both arguments contribute to the
conclusion that the traditional modet
is little suitable for complex projects.

Sontanibty soone:

Building Team

The Building Team makes use of a
channel of communication between
the design and construction experts.
The constructor is involved in the
design-phase and can give instructions
about how to make the design execu-
table and realistic, which is a better
approach to complex projects. Investi-
gation on Dutch housing associations
originating from de Keizer (2006)
shows that the Building Team model is
usually applied on complex projects.

Mottty soone ﬂ

Design-Build

Research has shown that Design-Build
is suitable for simple as well as com-
plex projects (Molenaar et al., 1998
according to “Design-Build”, 1992).
Design-Build can simplify projects that
are complex at the organizational level
because of the single point responsi-
bility. The fact that the client has only
one contact person leads to a clear
separation of responsibilities (Dorée,
1996).
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2% THE PROJECT REQUIRES CUS-
TOMIZATION FOR THE END-USER
Housing associations tend to listen
more and more to individual custom-
ers’ needs. These customers (future
occupants) obtain influence on the
development of their dwelling-in-the-
making by being involved in decisions
concerning number of rooms, floor
plans, appearance of facades, etcet-
era.

The amount of involvement of the
customer may vary, but the principle
of this approach implies that every
dwelling has its own unique require-
ments and specifications. The fact that
the information to develop these has
to be obtained externally (that is,
originating from future occupants),
makes the developing function of the
project relatively complex. It may be a
burden to fit this function well with
designing.

Traditional procurement
Traditional procurement may handle
this condition well, since the develop-
ing and design function are handled by
the same actor: the client. This cre-
ates flexibility, as both functions can
be easily adjusted until they match
(Dorée, 1996).

sutandily e n

Building Team

As for the Building Team approach, the
design function is partly boarded out
to the constructor. This may cause less
flexibility concerning the combined

action between development and
design compared to the traditional
model.

Sorieiaiby e n
Design-Build

Design-Build doesn’t lend itself for
individual customization, because of
the separation of the developing (cli-
ent) and the design (design-builder)
functions. Optimization of the re-
quirements may be difficult without

proper feedback from the designing
process (Dorée, 1996).

Note the quote stemming from Tam
(1997) in the discussion of Design-
Build’s suitability on condition four,
which also shows this organization
model to be little suitable for customi-
zation for the end-user.

Dorée furthermore argues that Design-
Build may be more suitable for creat-
ing advantages in terms of scale,
rather than for projects that charac-
terize themselves by means of variety.

Suptabilily scone E

Client based conditions

[Condition 7 - 10

%g THE CLIENT HAS LITTLE EXPER!-
ENCE

Condition seven describes the situation
where the client has little or no ex-
perience with managing the construc-
tion process and developing (similar)
projects.

Although this condition is different
from condition five, they show slight
overlap. This is because even a rela-
tively simple project can seem to be
complex for an inexperienced client.

Traditional procurement

Using traditional procurement, the
client functions as a manager of the
project. There are many parts suscep-
tible to error and the client doesn’t
get full assistance of all involved
actors during the process. If the client
has little experience with (and thus
little knowledge of) a project, it may
be difficult to efficiently steer the
process. Bringing in several external
advisors may clarify aspects, but this
measure comes with extra costs.

This makes the traditional model little
suitable for inexperienced clients.

Settaadity o, E
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Building Team

The Building Team provides the client
with more assistance and support,
especially on the design function. This
makes the Building Team suitable for
inexperienced clients.

Suitabily <o [

Design-Build

Competency stems from experience
(Edum-Fotwe, 2000). So when Chan et
al. (2001) conclude from their research
that “the client’'s competencies in
managing the D&B project were found
to be the second key factor contribut-
ing to overall project success”, they
also claim that clients should be ex-
perienced in managing the project to
secure success.

Furthermore, Molenaar et al., (1998)
state that cost growth is lower with
Design-Build projects when the project
is similar to the client’s past projects.
This indicates that little experience
may cause exceeding of estimated
costs.

Both arguments make Design-Build
little suitable for projects that are led
by inexperienced clients.

Sutabylity oo a

§i§ THE CLIENT NEEDS TO HAND
OVER RISK TO THE SUPPLIER

As with risky, inconstant or unpredict-
able projects, the client may choose to
hand over risk to the supplying actor
(Olsen et al., 2005).

The given arguments below are based
on the correlation between risk and
control: the more controt an actor has
on a project, the more risk this actor
will carry (de Koning et al., 2001). The
more influence the supplier gets on
forming the project, the more respon-
sibility will be allocated to this actor.
Possible cost growth, delays or other
unwanted events won’t be bome by
the client alone, but (partly) by the
supplier as well {van der Meer, 1998).
The downside of this measure is the
accompanied outline of extra costs
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(Hendrickson et al., 2003; Olsen et al.,
2005).

Traditional procurement

Traditional procurement is not suitable
for handing over risk to the construc-
tor, for the constructor can only be
held liable for the execution of the
project. This implies that merely
defects stemming from execution will
be allocated at this actor’s expense.
Issues stemming from other functions,
such as incorrect estimations on build-
ing capacity, will be put on the client’s
account. Constructors are not likely to
agree upon accepting more risk, be-
cause they have not had any input in
the design, and therefore were not
able to optimize it and lower risk
according to their knowledge.

Soferdoldy scespe n

Building Team

Using Building Team, the constructor
gets chances to actively contribute to
the design and add own decisions. He
will be responsible for these decisions
and with that accept risk. The Building
Teamn approach is suitable for handing

over risk.
Sundodbality soores E

Design-Build

The tendency is continued further by
providing even more room for the
supplier for input compared to Building
Team. The supplier -who in some cases
forms requirements for a project (de
Koning et al., 2001)- gets deeply in-
volved in developing the project,
which makes Design-Build even more
suitable for clients that need to hand

over risk.

Seaicrbifdy <Cotes n
ié POSSIBILITY FOR  MINIMIZING
ADMINISTRATIVE BURDEN  AFTER

PROCUREMENT

Condition nine implies the situation
where the client needs to minimize
the administrative burden after pro-

curement. This may be due to financial
or strategic motives, for example to
reduce staff.

Note figure 9 (“Moment of procure-
ment”).

Traditional procurement
Intuition says that the traditional
approach is unsuitable for this condi-
tion, due to the maximum effort the
client has to put into the project
compared to the other modets.
However, Ling et al. (2004) mention
that in order to obtain a low adminis-
trative burden, the client should pro-
cure a constructor with a high staffing
level.
Concluding: traditional procurement
might be little suitable for reducing
administrative burden, but only when
the procured constructor has a high
staffing level.

Sttty soone E

Building Team

The suitability of Building Team for
this condition is unknown, although
theory does not insinuate a different
fortitude of administrative burden
than the one occurring with the tradi-
tional model. Moreaver, de Koning et
al. (2001) states that after completion
of the specifications, the contractual
relations amongst the project partici-
pants are similar to the traditional
model. This leads to the same conclu-

sion.
Seitabaty soone: E

Design-Build

Although Design-Build seems to be a
logicat choice for clients that need to
reduce their administrative burden
after procurement, Molenaar et al.,
(1998) postulate that involvement of
the client during the project process
should not be underestimated. In other
words: Design-Build is little suitable
for clients that need to reduce staff.
There are some measures that coutd
theoretically reduce the administrative
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burden. Ling et al. (2004) state that in
order to reduce administrative burden,
clients should “engage contractors
who have good quality performance in
past projects”. Also Molenaar et al.
(1998) emphasize the need for pre-
qualification of the design-builders,
which is in fact research of the offer-
ors’ past performance. Furthermore,
qualifications-based selection gives
the design-builder more control over
scope, cost and schedule and requires
less administration from the client
{Molenaar et al., 1998).

This makes Design-Build suitable for
this condition, with the mentioned

stipulations.
Suttabshty score B

m THE CLIENT NEEDS TO BE ABLE
TO INFLUENCE THE PRODUCT

De Koning et al., (2001) postulate that
the influence practised by the client
on both the design and construction is
a significant factor when choosing an
organization model. The client should
thoroughly consider to what extent he
wishes to influence the ultimate ap-
pearance of the product and its reali-
zation by determining needs for cer-
tainty, controllability, effectuation of
quality, social commitments, responsi-
bility and liability (de Koning et al.,
2001).

The three organization models differ in
allocating influence to the client
during the course of a project.

Traditional procurement

The traditional approach (compared to
Building Team and Design-Build) gives
the client maximum influence on both
the design and the construction. The
client has full leadership and takes all
major decisions.
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Ling et al. (2004) state that clients
that need flexibility" during the con-
struction phase, should not rely on
experience of a constructor with many
change orders during previous pro-
jects. “This may be because these
contractors  would, after being
awarded the DBB contracts, set out to
identify minor deficiencies in the
design and ask for change orders to be
issued.” {Ling et al., 2004).

This makes traditional procurement
very suitable for clients that need to
maintain influence during the entire
process in order to determine the final
product, but choosing a constructor
with experience in change orders does

not contribute to extra influence
during the construction phase.
Suttcbility soores B

Building Team

The Building Team approach dimin-
ishes the influence of the client during
the designing phases. That is, the
client still has teadership, but has to
be open for input from the contractor
(de Koning et al., 2001).

Seajuabilidy voore: n

Design-Build

“Design-Build is at its best using a
request for proposal written in per-
formance_criteria rather than pre-
scriptive specifications.” (Molenaar et
al., 1998). As Design-Build utilizes a
performance based contract, the
client only sets out main requirements
the product has to fulfil’®. (de Koning
et al., 2001). The design-builder sub-
sequently gets room for own interpre-
tation which gives him power to influ-

& influence of the client during the construction
phase requires flexibility of the constructor, since
all specifications have been fixed earlier in the
process.

Note that these requirements need to be well-
considered, clear and complete (de Komng et al.,
2001; Chan et al., 2001)

ence the final result. Using Design-
Build, The client is still able to influ-
ence the design of the product (which
distinguishes the model from the turn-
key approach for example), but to a
little extent.
Changes during the process that are
initiated by the client are difficult to
effectuate, unless agreements have
been made on this subject in advance
(de Koning et al., 2001).
Chan et al. (2001) recommend limiting
change of client’s requirements during
construction.
Concluding: Of the three models,
Design-Build is the least suitable for
this condition.

Stntoabdily scesten B

Market based conditions

[Condition 11-13

;ﬁ INPUT FROM THE SUPPLYING
ACTOR IS REQUIRED

This condition implies the situation
where input from the supplier in terms
of knowledge (obtained through ex-
perience) is required. There are sev-
eral motives for this condition. Exam-
ples are: little knowledge of the cli-
ent, high complexity of the project,
new/innovative production or the need
for fast construction.

Traditional procurement

“The contractor’s design management
expertise is more critical in D&B pro-
jects than in the traditional projects.”
(Chan et al., 2001). This is because the
traditional approach creates less room
for input from the constructor.

Sudertaliby e n

Building Team
Compared to the traditional model,
the Building Team approach provides
more room for input. The constructor
is procured at an earlier stage of the
entire process, which enlarges his
contribution.

Sonfostatdy soone n
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Design-Build
“The contractor’s capability and
experience in managing D&B projects
is critical to project success.” (Chan et
al., 2001). El Wardani et al. (2006)
confirm this statement and give an
explanation: “..The impact of an ill-
qualified design-build team can be
particularly acute to project perfor-
mance because the team can cause
serious problems to both the design
and construction of a facility as the
team for both is being procured to-
gether rather than separately” (El
Wardani et al, 2006).
Chan et al. (2001) subsequently add
that “..apart from applying appropri-
ate technical capabilities, the con-
tractor, who is not trained to be a
designer, should gain a thorough
understanding of the design process
and how the design work integrates
with other activities. As an expe-
rienced contractor commented, '‘any
contractor that does not have that
knowledge and ability should avoid
Design & Build like the plague, be-
cause your designers are likely not
to produce what you want when
you want it and you won't know
until it's foo late''” (in: Chan et al.,
2001)
Ling et al. (2004) postulate that the
client's satisfaction is accounted for by
-amongst others- the contractors’
technical expertise and their ability to
complete past projects to acceptable
quality.
These arguments suggest that Design-
Build is not only suitable for projects
that need input from the supplier, but
that it is also a stipulation for success.
Chan et al. (2001) also mention that
the contractor’s expertise in using
appropriate building technology and
input of building knowledge on design
development can speed up project
delivery time, which is also confirmed
by Ling et al. (2004).

ICHET ST VNN B
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@THE CLIENT WISHES TO LET A
LARGE NUMBER OF OFFERORS COM-
PETE TO OBTAIN LOWER COSTS

The client may wish to have a large
number of offerors compete for ob-
taining the assignment in order to
benefit from competition of the mar-
ket. Competition may lead to financial
advantages or it may meet the need
for input of variants of the design
(which could ultimately tead to finan-
cial advantages as well).

Traditional procurement

The traditional modet is highly suitable
for competition based procurement.
All offerors hand in proposals on the
same final design, which results in
easy comparison. Quality has been
fixed through the plans and specifica-
tions the proposals have been based on
(Gransberg et al., 2004). Because of
this situation, the cost of construction
is the factor in which the client seeks
competition {Gransberg et al., 2004;
de Koning et al., 2001, Dorée (1996).

Senfarbubly toores B

Building Team

Literature is silent about the effects of
letting a large number of offerors
compete with costs using the Building

Team approach.
Settodulity oo

Design-Build

Competition may be achieved using
Design-Build, although not at the level
of costs. In most Design-Build projects,
the client requires the design-builder
to establish a firm-fixed price on a
project that has not yet been de-
signed. Usually, the owner also fixes
the project delivery period, which
makes the scope and hence the level
of quality the main element of compe-
tition, rather than costs. (Gransberg et
al., 2004).

Allowing an open field of design-
buitders only increases the number of
offerors and not necessarily costs.

Design builders may be more competi-
tive in terms of price tags when a low
number (e.g. 4) of suppliers is propos-
ing, rather than a large number (e.g.
14) (Molenaar et al., 1998).
Concluding:  although  Design-Build
benefits from competition, it is not a
costs-related kind and reducing costs
cannot be obtained by letting a large
number of offerors compete. This
makes Design-Build not suitable for
this condition.

Sertciblity seorcs n

;:%j THE PROJECT IS HIGHLY DEPEND-
ENT ON MARKET/GOVERNMENT/ENVI-
RONMENT

The residential housing market is
heavily affected by general economic
conditions, tax laws, and general
regulation and legislation (Hendrickson
et al., 2003). Furthermore it may be
difficult to assess potential resistance
of neighbourings, ecology groups or
(tocal) authorities. Therefore, a pro-
ject that is highly dependent on the
market, government and/or environ-
ment, usually holds more unidentified
risk (de Koning et al., 2001).

De Koning et al. (2001) suggest that
clients should keep their influence on
risky projects as long as possibte, and
the arguments given below are based
on this suggestion.

Traditional procurement

Traditional procurement is very suit-
able for this condition, as clients keep
their influence on the project for a
maximum amount of time.

There is one situation that diminishes
the suitability of the traditional model
though. This occurs when suppliers
have a strong market position, or
possess the site the project has been
planned to be developed on. This
situation makes the client dependent
on the supplier (de Koning et al.,
2001). The supplier may make de-
mands on aspects of the project or
process, which results in a loss of
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influence of the client, which may be
an unwanted situation.

Concluding: traditional procurement is
very suitable for this condition, as long
as the market is favourable for the
client, and this actor also owns the

land.
Sebotdity soone B

Building Team

Building Team may be suitable for this
condition, but suppliers should be
procured as late as possible in the
entire process, for example after
having completed the definitive de-
sign. This way the client can keep his
influence as long as possible (de
Koning et al., 2001)..

Surtabdiy s [

Design-Build
Design-Build is not likely to be suitable
for projects that are dependent on the
market/government/environment,
because of the give away of influence
at an early stage of the process (de
Koning et al., 2001).

Sutfutiodity soe ﬂ

Relation based conditions

(client - supplier) [Condition 14 - 18]

;@ DURATION OF PROCUREMENT
COURSE MUST BE AS SHORT AS POS-
SIBLE

This condition is multi-layered, as a
number of factors influence the dura-
tion of the procurement. Here, the
factors counted will be limited to four.
These four factors will first be intro-
duced briefly. Next, the suitability of
the three organization models on these
four factors will be discussed. Finally,
the suitability scores will be given in a
separate conclusion.
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The factors are:

1. the time the supplier(s) may
alocate to create the pro-
posal;

2. the selection criteria at which
to tender offerors;

3. The necessity for prequalifica-
tion of the applicants;

4.  Market approach.

# Factor 1 may influence duration of
procurement because the process will
be on hold until the proposals have
been established.

# Factor 2 may influence the duration
because this (partly) determines the
nature of the proposals and thus com-
plexity or simplicity of comparison.
According to El Wardani et al. {2006},
there are three types of selection
criteria.

SELECTION CRITERIA

!
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Figure 12: Selection critena

Price based procurement can be seen
as the most simple selection criteria to
judge proposals on, since only prices
have to be compared (El Wardani et
al., 2006; Dorée, 1996). Identifying the
best offer takes up relatively little
time.

The best value and subjective selec-
tion are more flexible but also com-
plex approaches since the client has to
compare different criteria simultane-
ously (Gransberg et al., 1999;
Palaneeswaran et al., 2000). These
approaches may take up more time
and require more effort from the
client.

# Factor 3 may extend the duration
when prequalification is necessary.
Prequalification is in fact identifying
competent suppliers by making de-
mands on the offerors’ technical and
management capabilities, financial
capacity, equipment/human resources
and researching their past perform-
ance (Palaneeswaran et al., 2000).
Furthermore the client may erect
exclusion grounds at which to refuse
admittance to applicants (Gribnau et
al, 2007).

# Factor 4 concerns the material the
clients hand to the market on which
the proposals will be based.

Traditional procurement

# Factor 1: Dutch law prescribes that
the minimum time the client has to
altow the applicants for creating their
proposals is 36 days. During this pe-
riod, the applicants convert the ob-
tained specifications into a quotation
{Gribnau, 2005). This duration can be
used as a standard to compare the
other two organization models with.

% Factor 2: The traditional approach is
suitable for price based procurement,
since quality has been fixed earlier in
the specifications (de Koning et al.,
2001; Dorée 1996).

# Factor 3: Prequalification can be
minimized using the traditional model.
If the procured constructor proves to
be ill-qualified, the client has a strong
legal position. The strict division of
responsibilities that typify traditional
procurement, results in a clear legal
situation (de Koning et al., 2001).
Constructors should rather figure out
whether they are qualified them-
selves.

# Factor 4: Traditional procurement
implies a maximum amount of effort
for creating the information the sup-
pliers will be founding their proposals
on. The design has to be drawn up into
detailed specifications before the
announcement of the procurement can
be dispatched.
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Building Team

M Factor 1: The constructor that
apptlies for functioning in the Building
Team is selected by the client through
the provided specifications of indirect-
costs (de Koning et al., 2001). This
means the ‘proposal’ requires a mini-
mum amount of effort for the con-
structor to set up and may even be a
standard list.

# Factor 2: The constructors’ proposal
may be judged on either best value or
subjective and qualitative criteria,
which both require more time to judge
than price based criteria.

# Factor 3: Prequalification may be a
huge factor for determining project
success. Especially past-performance
and experience should be taken into
account. Constructors with no experi-
ence with functioning in a Building
Team tend to fall back to their com-
mon role: the one of executing con-
struction (Benschop, 2006).

% Factor 4: Figure 9 (“moment of
procurement”) indicates that the
moment of procurement of the Build-
ing Team may vary from the sketch
design phase to the commencement of
the specifications. The request for
proposal will be less defined in the
first situation than in the second.
Either way, compared to the tradi-
tional model, the materials required
for approaching the market demand
less effort from the client.

Design-Build

# Factor 1: The following quotes:
“Experienced design-builders yield
better performance when given ade-
quate time to respond to a perform-
ance-based request for proposal” and
“Results show that providing more
preparation time to experienced
design-builders  produces  greater
overall owner-satisfaction.” (Molenaar
et al., 1998) show that factor 1 may
take relatively long.

# Concerning factor 2, Molenaar et al
(1998) state that Design-Build performs
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at its best when selecting the supptier
through the best value procurement.
Price based procurement is not reli-
able since the design hasn’t been
established yet at the moment of
procurement.

# Factor 3: “Since design-build relies
on contracting with a single entity to
deliver the project, the procurement
method used to select this entity
should be comprehensive as much as
possible to ensure successful perform-
ance”. (El-Wardani et al., 2006). The
authors add that a multi criteria ap-
proach for contractor selection is more
effective at increasing the probability
of overall project success.

Several other authors (Ling et al.,
2004; Chan et al., 2001; Molenaar et
al., 1998) confirm that thorough pre-
qualification is required for Design-
Build projects.

& Factor 4: “Design-Build is at its best
using a request for proposal written in
performance criteria rather than
prescriptive specifications.” (Molenaar
et al., 1998). Although performance
criteria should be well-considered,
they require less time to set up than
detailed specifications.

Conclusion

The bars in Figure 13 represent the
relative durations of the procurement
for all three organization models, per
factor. Note that these are rough
estimations and that other factors may
influence the duration.

Trad. frod.

- 87

o8 [3]:3

oa. Trad.

BT 8t

- o8

RO S :

Figure 12: Relative durations of procure-

ment

Judging on the findings that have been
discussed here, traditional procure-
ment showed to have the fastest
procurement course.

Sttabldy cos n
The Building Team approach follows
closely but takes up more time judging
the proposals and pre-qualifying appli-
cants (factors 2 and 3).

Suptaabdity oo ﬂ
Finally, Design-Build has the longest
procurement course. Its only accelera-
tor is the market approach (factor 4).
Other than that it performs slowly at
the factors 1, 2 and 3.

Sucbiily <o [

g OUTSOURCING OF OTHER FUNC-
TIONS THAN CONSTRUCTION IS RE-
QUIRED

This condition concerns the amount of
contribution of the supplier. A client
could decide to hand over certain
aspects of the project to the market,
for example when his own funding is
insufficient. Hendrickson et al. (2003)
state that this measure can be used to
reduce overall project risk.

The client should determine at an
early stage of the process which parts
of the project should be sourced out
(or ‘boarded out’) and which
shouldn’t. Figure 14 gives a quick
overview of the two extreme situations
that are possible (according to de
Koning et al., 2001):

Sitwation 1 Situation 2
A Julsourced project™
Own' | Outsource Qwm Dutsourte

Finance %Finance Finance |

{Finance
Developmenél)evelopment DevelopmentéDevelopment
Design Design

Design Design

Maintenance Maintenance Maintenance :Maintenance

Exploitation jExploitation Exploitation ;Exploitation

Figtire 14: Autonomous versus outsourcing

The variables are called functions.
‘Own’ indicates an autonomous ac-
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complishing of functions (if necessary
with the assistance of professional

advisors), whereas ‘outsource’ indi-
cates the boarding out of functions to
a supplier.

In situation 1 the client handles all the
functions but construction autono-
mously. In situation 2, the other ex-
treme, the supplier takes care of all
functions. Note that there are several
intermediate forms between situation
1 and 2. Also should be mentioned that
outsourcing can be done partly.

The discussions below focus on how
the three organization models handle
the condition in which the client needs
to source out all functions (situation
2).

Note that the funding of the construc-
tion is traditionally sourced out by
means of a loan provided by a bank
(Hendrickson et al., 2003), which
means that the ‘supplier’ is in this
case a financial institute.

Traditional procurement

If the market is attracted to fulfil all
of the functions (situation 2), the
principle of the traditional approach
makes itself unsuitable. Since using
the traditional approach implies pro-
curing a constructor after completion
of the design, he has had no influence
or input on the functions prior to that

one.
Suthabulity sooone: n

Building Team

The Building Team procurement brings
in the market at an earlier stage of the
process. The supplier gets to actively
participate in the designing process
and is able to adapt the project in
such a way funding and/or exploiting it
will be advantageous for him. Note
that Building team will only be suitable
when the supplier is procured as early

as possible.
Samoblity <Cone ﬂ
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Design-Build
The explanation given for the Building
Team can be applied to Design-Build as
well. The principle of Design-build
implies an early procurement of the
supplier. This actor will get involved in
all the functions and Design-Build is
therefore suitable for outsourcing all
functions.

Sotomlity e ores n

172 NUMBER OF CONTRACTUAL RE-
LATIONSHIPS WANTED IS LOW

The client may choose for maximum
simplicity conceming  cooperation
during the building process by lowering
the contractual relationships he has as
much as possible.

Traditional procurement
Traditional procurement results in a
high number of contractual relation-
ships, compared to Design-Build. De
Koning et al. (2001) note that different
contracts concluded with the members
of the coalition may not fit in properly
with each other. This requires effort
from the client to identify boundaries.
The traditional approach is not the
organization model of choice for this
condition.

sodatshty sooi n

Building Team

Although the Building Team coalition
results in a different lay-out than the
traditional one, the number of con-
tractuatl relationship remains the same
(de Koning et al., 2001).

Sidanihly soope: a

Design-Build

Using the Design-Build, the client has
only one contractual relationship to
manage (see figure 4, “Design-Build”),
which makes this method extremely
suitable for this condition (de Koning
et al., 2001; Dorée, 1996; Palaneeswa-
ran et al., 2000 and many others).

Strboaidy oo B

Z%1 HIGH CERTAINTY OF CONFIRMA-
TION TO EXPECTATIONS IS NEEDED
Conformation to expectations is atways
desirable, but a client may emphasize
this. This condition occurs when a
client has a specific idea he wishes to
execute exactly as it is. Expectations
have been conceived in detail and
should be accurately met.

The possibility of misinterpreting
contractual agreements needs to be
low in order to achieve this condition,
whereas the certainty the supplier
effectuates these agreements needs to
be high. Furthermore the project
shouldn’t incline towards the sup-
plier’s conceptions. Note that this
condition refers to both the product
(the end result) and the process.

Traditional procurement

A traditional approached project is
client led, which means the client has
maximum power on controlling deci-
sion-making (also see paragraph 4.5).
He has the authority to make sure that
the project will confirm his expecta-
tions.

The constructor has been procured
through detailed specifications, which
lowers the probability of misinterpret-
ing contractual agreements. Moreover,
responsibilities and liabilities are clear
amongst the members of the coalition
using the traditional model, whereby
the client has a strong legal position
(de Koning et al., 2001). This will
effectuate complying with contractual
agreements. Consequently, traditional
procurement provides a high certainty
of confirmation to expectations.

Sty <o

Building Team

Using Building Team, the project will
be subject to the constructor’s con-
ceptions. The initial expectations of
the client may be met to a lesser
extent compared to the traditional
approach. This stems from influence of
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the constructor during the design

phases.
Stpfcszlity ~scope: n

Design-Build

The Design-Build model further extents
influence of the supplier, which may
result in deviation of confirmation to
the client’s expectations. Moreover,
Design-Build is performance based,
which makes it impossible for the
client to specify exact needs to the
supplier. This situation may also result
in misinterpretation of intentions (de
Koning et al., 2001).

However, thorough involvement of the
client during the process may improve
confirmation to expectations and
prevent misinterpretation of agree-
ments (Molenaar et al., 1998).
Concluding: Design-Build is little suit-
able for handling this condition. Thor-
ough involvement of the client may

improve this.
Surtoadity s oo Bl

s51 INTEGRATION OF BENEFITS IN
THE BOARDING OUT IS REQUIRED

This condition concerns the sharing of
(potential) profit of the project with
the constructor. Bell et al. (1993)
state in general that “profit sharing
plans clearly introduce a component of
performance related pay (..)". This
indicates that this measure serves as
an incentive for the constructor to
produce maximum performance: the
better the final result, the higher the
profit will be (Olsen et al., 2005).

Traditional procurement

Using traditional procurement, the
constructor gets influence neither on
development nor on design. The con-
structor probably will not agree to
sharing profits of a project he isn’t
familiar with. This makes traditional
contracting unsuitable for this condi-

tion.
Sentcdrlivy v e n
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Building Team Design-Build 5.3 Overview

De Koning et al. (2001) state that in  The explanation given for the Building

order to let suppliers have a share in  Tearn can be applied to Design-Build as Figure 15 gives an overview of the
the profit, it is important that they  well, where the latter takes this situa- suitability scores,

have had influence on both design and  tion to a higher level because the

construction. This way they have been  design-builder gets even more influ-

able to steer the project in a way that  ence on the project. Also the design-

they can obtain optimization of the  builder gets to steer the process in a

returns. way estimated profits will be advanta-
The Building Team approach may be  geous to him,
suitable for this condition when the sutctity oo

supplying actor has been procured in
an early stage of the process.

sutabibly score: B

Overview of the suitability scores

1. The project b schedule driven Little suftable Sultable Very suitable

1 The project b budget driven Sutable Little suitable Mad, suitable
Project based 3. Certainty of costs at an early stage needed Litthe suitable Mod. suitable Sumablie
i) 4. Requirements have not been completely imentored at the moment of procurement Unsuitable Mod. sutable Litthe surtable

5. The project s complex Little suitable Mod. suitable Suitable

&. The project requires customization from the end-user Suitable Med. suftable Litle sumable

7. The client has iittle experience Little suftable Suftable Little suitable
Client based 8. The client needs to hand over risk to the supplier Unsuntable Mod. suitable Suitable
jconditions 9. Passhility for minimiring adminkirathe burden after procurement Little suitable Little suitable Mod. Sultable

10. The client needs to be able to influence the product Very suitable Sultable Litle sutable

11, Input from the supplying actor & required Unsuitable Sultable Very suitable
IMarket based
conditions 1. The client wihes fo hawe a large number of offerors compete to obtain lower costs Very sultable Unknawn Umuitable

13. The project & highly dependent on the market/government/environment Very suftable Sultable Little suitable
. ot 14, Duration of the procurement course must be as short as possible Suftable Mod, suftable Little sunable
lbased an 15. Qutsourcing of other functions than construction b required Unsuitable Mod, suftable Surtable
relationship 16. Number of contractual relationships wanted & low Little suttable | Little suitable Very suitable
[between client

17. High certainty of confirmation to expectations b needed Suitable Mod, sumable Lixtle sumtable
land suppller

18, Integration of benefits in the board out & required Unuuitable Mod. sultable Sutable

Figure 15 Qverview of the suitability seores
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Analysis of empirical results
Verification of the

6.1 Introduction

FOUR CASES
The empirical research encom-
passes the study of four hous-
ing projects, which have been
procured with the two most common
organization models: traditional and
Building Team (see paragraphs 4.2 and
4.3).
The objective has been to examine per
case:
# which project conditions characte-
rized the project and to what extent
(absolute as well as relative);
#2 which project conditions influenced
the choice of the organization model
and to what extent;
73 how the chosen organization model
suited the conditions in retrospect.
The data collection method used is a
retrospective case study question-
naire/interview. Four project manag-
ers were asked to fill in the objective
Evaluation Form (see appendix 2),
accompanied by additional, subjective
information.
The empirical part of the study serves
two purposes.
The first is the verification of the
framework, as discussed in this chap-
ter. The obtained information from the
four cases will be held against the
values of the theoretical framework.
Possible deviations become exposed
and give information about the practi-
cability and validity of the framework.
The second purpose of the empirical
study is the obtaining of references at
which to compare the theoretical
suitability of Design-Build with. This
information will be utilized to create
chapter 7: “Analyzing Design-Build
application”. Appendix 4 clarifies the
implementation of the empirical re-
sults.

in the next paragraphs, each case
-grouped by the utilized organization
model- will be introduced briefly. More
extensive information on the cases can

framework

be found in appendix 3. Next, the
empirical results will be compared
with the theoretical framework. Ac-
companying data can be viewed in
appendix 5. This comparison will be
followed up by explanations of striking
deviations between theory and prac-
tice. Finally, the validity of the
framework will be discussed in the
conclusion.

6.2 Case 1 Wiedenbroek

[y !

.[;

INTRODUCTION

Wiedenbroek is a relatively small
housing project, located in Haaksber-
gen. It consists of one volume, which
holds 18 ground-bound apartments.
Typifying is the fact the building ac-
commodates disabled people, which
created demand for domotics. Also the
presence of a combined heat and
power system (CHP) makes Wieden-
broek a technically complex project.
Acceptance took place in 2004.

COMPARISON WITH THE FRAMEWORK
When taking a look at the resutts of
the study of Wiedenbroek, it becomes
clear that not all values match those
that had been obtained through the
theoretical study.

The most striking dissimilarities are
associated with the following five
conditions:

# The project is schedule driven;

2£ Certainty of costs at an early
stage is needed;

i3 The project is complex;

%3 Possibility for minimizing adminis-
trative burden after procurement;

2 Number of contractual relation-
ships wanted is low.

For all five conditions applies that
suitability scores as assigned by the
interviewee are higher than one would
suspect judging from theory. In fact,
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the interviewee has given the maxi-
mum score to almost all options for
determining the appropriateness of the
model.

EXPLANATION

How to explain these deviations?

The interviewee stated that the suc-
cess of the traditional approach is
highly sensitive to two variables.

The first one is the market, which is
constantly searching for balance. At
certain moments suppliers are offering
themselves by dozens at low prices
(sometimes below cost prices) because
they suffer from a lack of work. A few
months later the situation could be
reversed completely; then clients
experience difficulty in finding a con-
structor. The first situation is prefera-
ble for clients when procuring the
traditional way; they can financially
benefit from the high amount of com-
petition. The market is a variable the
client can anticipate to by knowledge
and experience.

The other variable that influences the
success of the traditional model is the
attitude of the supplier. The attitude
of the supplier, in terms of coopera-
tion, contribution, effort, perfor-
mance, etc., influences the success of
a project to a high extent. The tradi-
tional model is extraordinarily sensi-
tive to this variable because of the
separation of design and construction.
The client procures a stranger and can
only hope the cooperation will be a
successful one. Therefore, the attitude
of the supplier is a variable that can
be hard to anticipate to'.

Both variables have been optimal and
advantageous when procuring and
executing Wiedenbroek. This explains
the much higher scores obtained with

6 Clients can procure partners they are familiar
with, but this method of working loses some of the
advantages of traditional contracting. The competi-
tion factor for example will be diminished this way.
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the empirical study compared with the
theoretical ones.

It appears that these two variables
overrule the 18 conditions.

6.3 Case 2: Talma

Efeizrels Hiom

INTRODUCTION

A firework storage depot had exploded
in 2000, destroying an entire district
called Roombeek, Enschede. Talma is
part of the redevelopment programme
that had been erected and encom-
passes the construction of 96 new
dwellings. These are all rentals, and
the client had decided to give the
tenants influence on both the floor
plan and the appearance of the facade
of their new house: mass customiza-
tion. This makes the project a varied
one because no two buildings ended up
being the same.

Acceptance took place in 2003.

COMPARISON WITH THE FRAMEWORK

Judging from appendix 5, Talma shows
similarity to theory. There is only onhe
condition of which the suitability score
deviates from what one would suspect:
# Number of contractual relation-
ships wanted is low.

EXPLANATION

The interviewee claimed that the need
for a low number of contractual rela-
tionships for the housing association to
conclude and maintain stemmed from
inexperience towards mass customiza-
tion. A low number of contracts was
thought to be reducing overall project
complexity. Although theory claims the
traditional model to be little suitable
for this situation, it applied well to
Talma. According to the interviewee it
had been possible to reduce the
amount of contractual relationships by
sourcing out subcontracts. An example
is letting the general contractor take
care of procuring subcontractors.

6.4 Case 3. Deppenbroek
INTRODUCTION

Deppenbroek, located in Enschede, is
stitl under construction at the moment
of writing. Its planned acceptance
takes place in 2008 and encompasses a
total of 323 dwellings. Part of it will
be new housing estate and this case
study focuses on that part only. The
immediate cause is the restructuring
of the district because of ageing of the
existing accommodation stock. An
exceptionality has been the extreme
hindrance coming from the neighbour-
hood during demolition.

COMPARISON WITH THE FRAMEWORK
When viewing the comparison table
(appendix 5), one can see the “influ-
ence on choice of organization model”
column shows that there has been
merely one condition that had influ-
enced the choice of the organization
model:

& The project is highly dependent
on market/government/environ-
ment.

This has to do with the following:

The choice of the Building Team ap-
proach seemed to be based only on
handing a service in return. In the
past, the constructor had sold ground
to the client more than once for
‘friendly prices. On the other hand,
the client had provided labor for the
constructor several times by procuring
him. Some sort of symbiotic coopera-
tion emerged through the years, with
the result that even for this specific
case, where the initial ground position
belonged to the client, the
Building Team approach had been
chosen to provide benefit for both
actors. Both the client and the con-
structor confirmed this and also
mentioned that this method of working
is of common use.
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The Building Team approach handles
the conditions that characterize Dep-
penbroek fairly as expected. In fact
there are no significant differences
with theory.

6.5 Case 4: Plan de Nassau

e

INTRODUCTION

The fourth and last case that has been
studied is Plan de Nassau, which is
located in Enschede as well. Plan de
Nassau is a restructuring project that
comprises a mixture of 113 dwellings
to let and to sale, a commercial part
and accommodation for a religious
community.

There is a high amount of variety of
the facades in terms of colour and
material. Furthermore the interiors
have been set up using flexible build-
ing components, which creates possi-
bilities for changing the functions of
the buildings when necessary.
Acceptance took place in 2004.

COMPARISON WITH THE FRAMEWORK

Like Deppenbroek, the main reason for
choosing the Building Team approach
is to maintain the relationship with the
supplying party. Some characterizing
conditions also played part, but were
inferior in influencing the decision of
which organization model to select.

The most characterizing conditions
have been handled as expected using
the Building Team approach. There are
three exceptions though:

34 The project is complex;

%3 Possibility for minimizing adminis-
trative burden after procurement;

1% High certainty of confirmation to
expectations is needed.

EXPLANATION

The interviewee stated that due to the
experience of the constructor, the
complexity could be handled fairly
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easily. This explains the higher suita-
bitity score granted to this condition.
Concerning condition nine, the Build-
ing Team approach has been indicated
as being little suitable for clients that
need to minimize administrative bur-
den after procurement, because of the
necessity of thorough involvement
during the entire process. However,
the interviewee stated that by means
of a distinct division of tasks, it had
been possible to delegate a great deal
of the administrative burden to the
constructor. Compared to the tradi-
tional model, the administrative bur-
den had been strongly reduced.

The third deviation, condition seven-
teen, can be explained by the exis-
tence of clear agreements between
client and supplier. Moreover, these
two actors are familiar with each other
and will exert to keep their symbiotic
relationship. This secured the certain-
ty of confirmation to expectations.

6.6 Conclusion

TRADITIONAL PROCUREMENT

The main conclusion concerning tradi-
tional procurement is that its success
is highly dependent on the market and
the attitude of the constructor. These
variables could even overrule the
conditions within the framework, as
proven by both Wiedenbroek and
Tatma.

Wiedenbroek can be described as a
successful project, at which almost all
suitability scores were higher than
theory indicates. The main cause is
that both the market and the attitude
of the constructor had been extremely
favourable to this project.

The suitability scores of Talma did
stick more to theory. It is assumed
that Talma was less of a ‘lucky
project’ where every aspect sailed
with the wind astern. Although the
market had been favourable, the
constructor turned out to be inexpe-
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rienced and inclining towards opportu-
nistic behaviour. This affected the
project in a negative way and explains
the lower suitability scores compared
to Wiedenbroek.

BUILDING TEAM

Judging from Deppenbroek and Plan de
Nassau, the Building Team cooperation
appears to be based on relationships
between client and supplier, rather
than several of the conditions.

This strongly decreases the freedom of
a client to choose an organization
model, as that decision has already
been fixed in the very beginning of the
process.

Roughly it can be put that the empiri-
cal results obtained from the Building
Team projects match theory. Several
disadvantages of the Building Team
approach (which result in low suitabili-
ty scores) appear to be skirtable by a
combination of a good relationship and
clear agreements.
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Analyzing Design-Build application

What conditions plead for Desion-Build application?

7.1 Introduction

ow that the framework has
N been compared to the empiri-

cal research, the main objec-
tive comes back into focus.

“Determine the suitability of Design-
Build —pertaining to the traditional
and the Building Team model- in
housing projects initiated by housing

associations.”

The objective will be approached by
applying the framework. It will be used
to retrieve how the Design-Build ap-
proach theoretically would have per-
formed in the four cases. This will give
an answer to the question whether
Design-Build would have been a more
advantageous option than the actually
utilized organization models. Further-
more it will reveal which conditions
caused these results. Appendix 4 fur-
ther explicates the work flow.

In order to achieve the objective, two
steps will be taken. The next two
paragraphs will describe these steps.

7.2 Comparison of grades

SCHEME

Step 1 will provide information on the
performance of Design-Build pertaining
to the actually used organization
models. It encompasses the compari-
son of two groups of grades”, deter-
mined separately per case.

The first group stems from the suit-
ability scores of the actually used
organization models to handle the
conditions. The information to create
this group of scores is derived from the
empirical study.

17

A [grade] is the {suitability score] of an organi-
zation model to handle a condition, muitiplied with
this condition’s absolute [weight] on the project.

The second group of grades will be
obtained by pretending as if Design-
Build had been the used organization
model. The suitability scores used to
create this group stem from theory.
These two groups of grades can be
analytically compared and will provide
clarity which of the two models han-
dles the individual as well as the com-
bined conditions more advantageously.
» Step one gathers mformation on the
project-level. This means the viewer
can conclude per project whether
Design-Build would have been a more
advantageous approach than the actu-
ally used model.

FINDINGS (GENERAL)

The results of the comparison of
grades can be viewed in appendix 6.
They appear to be unambiguous: for
each project, Design-Build turns out to
perform less than the actually used
organization model.

Design-Build performs the worst con-
cerning Wiedenbroek (a total grade of
-56%, see appendix 6). This is fairly as
expected, since the corresponding
interviewee had granted only high
suitability scores to the traditional
model for handling the conditions. The
more moderate suitability scores
theory provided for Design-Build can
not compete with them.

Concerning the remaining projects,
Design-Build on average also performs
worse than the actually used organiza-
tion models, but to a smatler extent.
The next section examines what condi-
tions cause the differences in perfor-
mance between Design-Build and the
other two models.

These differences will be discussed on
the basis of deviations'®.

g A deviation is the extent to which the Design-
Build grades differ from those of the used organiza-
tion models, As can be seen in Appendix 6, a
negative deviation signifies that Design-Build
performs inferior to the competing models, whereas
a positive one is in favour of Design-Build.

FINDINGS (NEGATIVE DEVIATIONS)
The following conditions (that affect
the projects to a large extent) show
the largest pegative deviations. They
are the main cause for the overall
inferior performance of Design-Build:

&t The client needs to be able to
influence the product.

All interviewees stated that this condi-
tion had been of very high relevance to
their projects. One of the reasons is
the increasing demand for uniqueness
by tenants as well as buyers. Design-
Build, a more contractor-led approach,
is not suitable for realizing unique,
individualized dwellings (see paragraph
4.5 “Comparison”, and in particular
figure 5 “Steering of the process”).
Therefore, conform expectations, the
grades ascribed to Design-Build con-
cerning this condition are lower than
those of the actually used organization
models.

¥ The client wishes to have a large
number of offerors compete 1o
obtain lower costs.

The second negative deviation only
concerns the traditionally procured
cases. The traditional approach lends
itself excellently for this condition, as
it leans heavily on competition to
reduce project costs (see paragraph
4.2,  “Traditional  procurement”).
Indeed, the interviewees stated that
financial benefit had been gained
because of the available competition.
Design-Build projects however, do not
join in financially from letting a large
number of offerors compete.

& The project is highly dependent
on market/government/environ-
ment.

All interviewees indicated this condi-
tion to be of high relevance for their
projects. Research originating from de
Keizer (2006) confirms this for housing
projects in general. Both the tradi-
tional and the Building Team approach
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had been able to handle this condition
well. This may be explained by the
management function the client re-
tains using either model. Pertaining to
Design-Build, where the client hands
over this function to the supplier, the
client has more control of the process
and is more able to fine-tune project
aspects like conditioning in order to
meet external demands.

& Duration of procurement course
must be as short as possible

This condition only concerns the tradi-
tionally procured projects, as those of
the Building Team did not have a
procurement phase (see paragraphs
6.4 “Deppenbroek” and 6.5 “Plan de
Nassau”). Both traditional projects
succeeded in obtaining a short pro-
curement course, just like theory
indicates. As can be seen in appendix
3, the procurement course of Talma
had even been too short.

Design-Build has a longer course due to
extensive prequalification necessity
and therefore is less suitable to handle
this condition.

;B High certainty of confirmation to
expectations is needed.

The last condition that shows a collec-
tive negative deviation on the studied
cases concerns confirmation of expec-
tations. Again, all interviewees indi-
cated this condition to be of impor-
tance to their projects. Compared to
Design-Build, the more structural and
thorough involvement of the client
that both the traditional and the Build-
ing Team model provide, may be
indicated as one of the main drivers
for obtaining a high confirmation of
expectations.

FINDINGS (POSITIVE DEVIATIONS)
There is only one condition that shows

a value in favour of Design-Build:

$# The project is schedule driven.

Mainly for Talma, Design-Build could
have yielded advantage on this condi-
tion. This can be explained as follows:
The cooperation with the constructor
that had been procured to realize
Talma went rather laboriously, as the
actor appeared to be inexperienced
and inclining towards opportunistic
behaviour. This resulted in project
delay. Design-Build however could
have skirted these issues because of:

1. the more thorough prequalifica-
tion that is required for Design-
Build (see condition 14 as dis-
cussed in chapter 5) which would
have resulted in a more expe-
rienced supplier;

2. the earlier involvement of the
design-builder, which would have
resulted in a more efficient and
speedier process (de Koning et
al., 2001).

7.3 Order of conditions

SCHEME

The second step will provide informa-
tion to do a pronouncement on the
suitability of Design-Build on housing in
general. In order to establish this step,
the orders of ranking the interviewees
have assigned to the conditions of
their projects will be added up. This
creates a total relative ranking order,
which will be conceived as an identifi-
cation of the most important condi-
tions that apply to housing projects in
general’”, The suitability of Design-
Build on the first three of these condi-
tions may be decisive on the issue
whether Design-Build can be suitable
for housing projects.

» Step two gathers information at a
project-exceeding tevel, as the com-
bined information gained from the
cases serves to provide a collective
QVEeIvIew.

19
Note that this information stems from only four

cases and results may therefore be inaccurate.
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FINDINGS

The results are presented in appendix
7. The top 3 of the most important and
characterizing conditions are:

1. ¢ The client needs to influence
the product;

As a result of increasing prosperity,
buyers as well as tenants tend to get
more articulate conceming their ac-
commodation. instead of being content
with standardized, mainstream dwel-
lings as realized in typical Dutch VI-
NEX-locations?’, they demand more
individualized, customized ones (Derk-
sen, 2005). As concluded earlier (see
paragraph 4.5, “Comparison”), Design-
Build tends to be more suitable for
standardized dweltings, which is the
kind the consumer seems to relinquish.
in order to realize more specific and
unique projects, the client should
retain maximum influence during the
entire construction process.

Another argument that might explain
why this condition is relevant for
housing projects may be that housing
associations will be responsible for
their project’s performance. As one of
the interviewees stated, especially
rentals should be built well, since the
association will be held financially
responsible for possible flaws during
their life span.

2. ¥ The project is highly depen-
dent on maorket/government/
environment;

Housing associations fulfill a social

role. This means they will be constant-

ly monitored by the government.

Recently, associations have made

agreements with the local authorities

concerning performance (de Keizer,

2006, Zandstra et al., 2002).

20
“VINEX" is the abbreviation of ‘Vierde Nota

Ruimtelijke Ordening Extra’, which represents
Dutch spatial regulation as established in 1993.
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Next to dependence on the govern-
ment, housing associations usually
realize their projects in dense, urban
settings. The probability of hindrance
stemming from individual residents,
the local neighbourhood association or
environmentatlists is heavily present.

At length, housing associations are
dependent on the market, for this
actor may have the ground position.

3. & High certainty of confirma-

tion to expectations is needed;
Theory does not explain why housing
associations -compared to other sec-
tors in the construction industry- need
a high certainty of confirmation to
expectations. It may be that the final
appearance of the dwellings as well as
their exploitation and maintenance®'
are responsibilities assigned to the
association, rather than the supplier,
to whom these factors are of no avail.
This might explain why housing asso-
ciations won’t allow deviation from
their initial plans.

Design-Build appears to be a weak
performer on the three conditions
listed above: each of them has been
handled better by the traditional or
Building Team approach. Since these
conditions represent the top three of
the most important circumstances to
typify housing projects, it can be
concluded that Design-Build does not
lend itself for housing projects in
general.

7.4 Conclusion

Based on the four cases, it can be put
that Design-Build performs in an infe-
rior way on housing projects compared
to the traditional model and Building
Team.

1
In case of rentals.

The first analysis, where the organiza-
tion models compete with each other
in the field of their suitability to han-
dle the given conditions, proves that
both traditional procurement and the
Building Team approach outperform
Design-Build in each case.

The main conditions to cause this
result concern influence of the client
to form the product, obtaining finan-
cial advantage by letting a large num-
ber of offerors compete, dependence
of the project on the mar-
ket/government/environment,  dura-
tion of the procurement course and
certainty of confirmation to the
client’s expectations.

Design-Build may offer advantage
towards schedule driven projects, but
its inferior performance on other
conditions that affect the project
nullifies this advantage on balance.

The second analysis, in which the
project conditions are arranged by
their relative order of importance,
shows that Design-Build is little suita-
ble for the most relevant conditions
which typify the studied housing
projects. These concern:

1. influence of the client to form
the product;

2. dependence of the project on the
market, govermnment, and envi-
ronment;

3. certainty of confirmation to the
client’s expectations.

Judging from these three conditions, it

can be concluded that housing associa-

tions require a high amount of in-
volvement in the project, as they will
be responsible for the final result.

Only by means of maximum participa-

tion during the construction process,

the association is able to actively
secure an outcome of consent.

Design-Build however, requires the

housing association to disassociate

itself from the project. Handing over
the power to form the project creates
an unwanted situation.
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Therefore, the Design-Build approach -
compared to the traditional model and
the Building Team, is little suitable for
housing projects, because it fails on
handling the relevant conditions.
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Conclusion & discussion

General findings and suggestions for further r

8.1 Conclusion

c onstruction projects in general
are affected by a set of 18
conditions. The suitability of
the used organization model to handle
these conditions heavily influences
project progress. Figure 15 (“overview
of the suitability scores”) represents a
theoretical framework which shows
the suitability of the traditional mod-
el, Building Team and Design-Build to
handle these conditions. By judging
the relevance of each condition in
combination with its suitability score,
a client can determine which organiza-
tion model may provide the best per-
formance to his project.

Based on this study it can be said that
housing associations show a tendency
of choosing traditional procurement in
order to realize their projects. Using
this organization model, both the
climate of the market and the attitude
of the procured constructor turn out to
be affecting project progress. This
affection may even overrule the condi-
tions, and should therefore be taken
into account when using the frame-
work.

The Building Team approach is used
merely to maintain a symbiotic rela-
tionship with the constructor, rather
than an active choice with only the
product in mind.

The Design-Build concept at last has
never been used by any Dutch housing
association.

Design-Build -compared to both tradi-
tional procurement and the Building
Team model- is little suitable for
housing projects. Each studied case
demonstrates to be better off using
either the traditional or the Building
Team model. When examining housing
projects in general, Design-Build ap-
pears to be little suitable to handle
the conditions that are of high relev-
ance. This study points out that:

1. housing associations desire to
have maximum influence on the
final product;

2. housing projects are highly de-
pendent on the market, govern-
ment and environment;

3. housing associations desire a high
certainty of confirmation to ex-
pectations.

These three conditions indicate that
housing associations require to be
thoroughly involved in the process, for
they will be held responsible for the
final result. Nevertheless, Design-Build
shows inferior performance on these
three conditions, as this model re-
quires handing over of influence. This
situation is contrastive to the desired
one. Therefore, Design-Build appears
to be little suitable for housing
projects in general.

It has been stated that the client is

thought to be the normative factor to

make improvement in the construction
sector. Currently, housing associations
are better off continuing to use the
traditional or the Building Team model
for their new estate activities, as

Design-Build does not appear to be a

more advantageous approach.

8.2 Suggestions for further
research

The next sections provide suggestions
for further research and investigation
regarding this paper’s subject.

RESEARCH OF MORE CASES

Although this study concludes that
Design-Build is a weak performer on
housing projects, one should keep in
mind that these results have been
based on only four housing projects. It
is thinkable that certain types of hous-
ing projects -theoretically- may bene-
fit from the Design-Build approach.
This would mean for a project that it is
affected most by conditions that show
high suitability scores. It may be sup-
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posable for example that a client
needs to get a small housing project
realized as fast as possible, and simul-
taneously is not able to put lots of
resources in it, partly because of the
pressure of other running projects.
This imaginary housing project is heav-
ily affected by the following condi-
tions:

4% The project is schedule driven;

& Input from the supplying actor is
required;

5 Number of coniractual relation-
ships wanted is low.

All of these conditions show a rela-
tively high suitability score for Design-
Build to handle them (see figure 15,
“overview of the suitability scores”).
In this example, Design-Build could be
more advantageous for the client than
the traditional or the Building Team
model.

This demonstrates that the current
research could be further explored in
order to come up with more funded
conclusions, for example by demon-
strating the existence of the above-
mentioned type of housing project.

INVESTIGATION OF THE CONSTRUC-
TOR’S MOTIVES

It has been concluded that housing
associations in some cases choose the
Building Team approach merely to
maintain a relationship with the con-
structor. In other words: they are
meeting the constructor’s needs.
Moreover, research originating from de
Keizer (2006) shows that constructors
who own land may put the Building
Team cooperation as a stipulation for
selling it to a housing association.
These two findings prove that con-
structors in some cases exert pressure
in order to join themselves in the
project coalition at an early stage.
Therefore, the motives that construc-
tors have to demand the Building Team
approach could be inventoried. This
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would elucidate whether Design-Build
could be of even more advantage for
both actors.

RESEARCH OF PREPARATION NECES-
SITIES

If -after having carried out further
research- the Design-Build concept
turns out to be an advantageous choice
to certain kinds of housing projects?,
housing associations should know how
to be prepared for implementing the
Design-Build model within their work
flow. Judging from the findings ob-
tained with this research, three as-
pects turn out to be of high impor-
tance.

% Drawing up  pre-qualification
criteria the supplier has to meet;
Housing associations should know what
competencies to demand from the
design-builder. As stated earlier expe-
rence of the supplying actor is one of
the key stipulations for project success
(for example when discussing condition
9, “Possibility for minimizing adminis-
trative burden after procurement”, or
11, “input from the supplying actor is
required”). As there are currently no
suppliers with experience regarding
Design-Build in housing projects, it
may be examined whether applicants
have had management functions or
responsibilities regarding conditioning
in past projects.

# Formulation of performance
criteria the product has to fulfill;

As housing associations are used to
formulating their demands through
detailed specifications®®, it may be
worth examining how to set up per-
formance criteria. As these are less
detailed and more open to different

2z Despite of the findings obtained through this
study.

As is customary when using the traditional or
the Building Team model.

interpretations (see for example con-
dition 17, “High certainty of confirma-
tion to expectations is needed”), it is
important to formulate them correctly
in order to obtain conformation to the
client’s initial expectations as much as
possible.

2 Determining the role and function
of the client during the process.

Several findings within this paper
indicate that project success depends
heavily on the involvement of the
client (for example condition 1: “The
project is schedule driven”). Research
should be done to comprehend the
meaning of this involvement: how
should the client be included in the
project and how can his effort be
minimized and still be efficient?

8.3 Final words

In this paper it has been attempted to
uncover the possibilities of Design-
Build apptication in the housing sector.
Hopefully the findings may assist hous-
ing associations in their decision which
organization model to choose. Plunging
into this matter was rather revealing,
as it exposed many interesting facts.
Paragraph 8.2 shows that there is still
more to explore on this subject, and it
is therefore recommended to subse-
quent researchers to continue studying
the possibilities of Design-Build appli-
cation in housing projects.
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Appendix two

Evaluation Form

Evaluation of the organization model

£ P
2 g 154 i
¥ 1 - L
3 33 £33 2
1. The project & schedube driven 00 0O O]lpjo 0 0 0 Ojojo 0 0O © Ofn
2, The praject i budget driven 0O 0 0O OjgjO O O O Ojpojo © 0 O OO
Project besed 3. Certainty of costs at an early stage needed 00 0 o0 olpgjo 0 0 0 Ojgjo © 0 O OO
condition =
4, Requirements have not been inventoried at the moment of procurement 0O 0 0 0 OJpjo 0o O O Ofgjo o 0 0 OO
5. The project & complex O 0 0 0 gfjgjo 0o 0 O Ofpgjo 0o 0 O OO
6. The project requires customization from the end-user 0O 000 OGQlpjo o0 0 0 Ofpjo o0 0 O OO
= L L A= 45 TS = =Rag SR SRR E - = a
7. The cbent has bttle experence 0O 00 o ojgjo ¢ 0 0 Ojgjo o 0 O OO
[CHiert based 8. The client needs to hand ower rik to the suppbier 0O 00 0 0ofjgjo 0o 0 0 ojgjo 0 0o 0 O]
jconditions
9, y for ] burden after procurement 0O 00 O Ojpjo 0 0 0 Ojpjo © 0 0 Ofp
10. The client needs lo be able to influence the product 0O 0O 0OO|gj0o 0O 0 0 Djpje 0o 0 © OO
NS T e T ¥ M ST S T L R YR THL AT VA
11. Input fram the supplying actor is required o000 ojlpjo 0o 0 0 ojoje ¢ 0 0 Ao
[Markot based
| conditions 1. [..) howe & large number of offeiors compete to obtain lower costs 00 00 0jojo © 0 0 Ojgjo 0 0 0 0O
13.. The project b highly dependent on the markeL/gover nment fenvironment 0 0 0 0O Qfpjo 0 O @ Ojpfo © 0 O Ofp
14. Duration of the procurement course must be as short as posible 0O 0 0 O Oflpjo o 0 0O Ofpj0 0 O O OO
ettt e nlil 15. Outsourcing of other functions than construction i required o0 o0o0ojojooooolojo ooo oo
jrelationship between - 16. Number of contractual relationships wanted &s low ooooolglooooolgjooooo]a
3 e ¥ 17, High certainty of confismation to expectations is needed 0O 00 0 afjgjo 0o 0o 0 afgjo o o 0o O)o
18. Integration of benefits in the board out & required o0 oo ojpjlo o o o ojojo o o o oo
1 T ] ! v ik % ;
Wi L ¥ ha ® g )
A) Category: The group under which the conditions can be ranged.
&) Project condition: cocumstance that ident¥ies the nature of the project
C) Applies to project?: the extent to which the condition/siatement typified the project. Situstion hefore procurerent
04 beefl on chalce of model: o what extent did the condition mfluence the choice of the rrodel! > Skustion after complenion of the project
) Suttabiity: In retrospect, how did the chosen organization model handle the condition? JE———, Situalion after completion of the projeet
E} Otder: Please rank the conditions in the order they affected the project, using a top 10.
1) “Complex”: Related to housing, please score sccording to your own opinion and/or experlence, using option 1 to indicate a very simple project, and 5 to indicate a very complex one.
2) For exanple buiding regulations, procurement laws, or expected hind of groupings.
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Appendix five

Anafyzing practice

EEEEE HEEHEE HEEREE HHERHE
1. The project ts sehiedute driven S| v | 3fm| 8|2 |eon S| 2|28|m| | 3 [20% ) EAN B AN 512 SR T IR0 B
2. The praject i budges driven s|o|slmm]s] 4o alsfas|o)s]s i
3. Certainty of costs at an earty tage needed pfrja|m| 5] 7 jen 411125141851 3 (408
4. Reguirements fuve ot baen completety fventoried () Lo kg heyd i - D
5. The profect is comples, 3tz mof 5] 7 |eos | s |m]|s| 3[40
6. The project requites customization fram the end-user o - o s il s|1]afm|a]|4]|m G il oA
7. The client has ittle experkonce a4l |asimal v | 2 |
8. The ctient needs to hand aver risk ta the suppiier sdiaElz ERED
9. Possibility for minimizing administrative burden afrer proc. a1 jasise] o] 2 | . as|m|s]i|um
ei31am|s|sioxMs|s{s|m|s|s|ox@s|1[o]|m|a]ja|on@sT []m]s] «]omn

10. The citent needy to be abie to fifluence the product

1. Ingust fromx the supplying actor s required 4 iafea| s ] o fox @ s o] 3 fwe] a]ajox
12. (.} 2 large number of offerors compete ta Ghtatn lower Costs 5L 5|5 (M 8] %0k s|s|s|m|s|s|on Al S it
N Of markes, 4 t 1251715 5 0% ] ] S || s S| s s sln 3 4 1 20% 5 5 31/ 3 4 X%

14, () Procusement cogrse aist be 25 short as possible BRI ERET BRI aj a |2om 7 B I y
|

15. Outsourchng of other functicn than constiuction is required

16. Number af contractiat cetationships wanted s low s11]3

g3

1|#| 4|3 |20n 5 1 I (M]3 3 f40%

-
-
-
3

-

-
2
-

17. High censinty of commetion (o expectations is nesded C R B O

18, integratyon of benefits o the board i is requwred

The A column mepresents the relative importases of the condition to the praject.
The B column represents the extent ta wiich the condition influenced the choice of the organration modet.

The € cotann s the ciinidated average of column A and &.

Cotmn D indicates the order of rayking of the conditions, &5 xssigved by the fterviewee,

Lot E fricates the suitabfity of the organization mosdes per condition, obtained via the practical stxly.
Cobusn £ indicates the siitability of the organtzation madet per condition, ubtatnad via the theoretical study.
Cabumn G shows the deviation of colmn € ang F. The following formula s used: G- (F-E1°201.

olnlmloln

Fw.mmmmmmageut\avebew&dtommmmcaﬁitm(wmelsmxamaybaveaﬂmedampm)eamvmvemmmm.

1 [The interviewess Wdicated to which (sbsolute) exient the conditions played part t their praject {Cokumn &), how the existence of 2 condition iafkeenced their cholos of the arganization model (Column B). and
1 retrospective- the sultabftity of the chosen organization model 1o handie the conditions {Column €). Furthermore, they have given & ranking 1o the conditions, winich Idicates which conditions relatively
affected the project the mast and i what arder fcotumr Dy,

1 {Tha suitabRity scones assignad by the intervibwees [colunuy £} de being compared with the respective theoretical obtained vatues (Colums F), i order 1o idemify devistions (counn G).

4 |The most tmportant condBtinns (to which the Sterviewses have assigned 2 54, are in boid print, wheveas canditions that have been amsigned a 1 are printed grey for they ace of no mnpertance.

4 | an X ndicates that a scare canmot be ssigned. This may be becsuse it is not knowm, o7 the condition did ret apply to the project.

& | Tme highlighted conditions {for exampta condition 1 - Wiedenbroek) indicate a relatively fugh devistion of practise-theory, 1 combination with a bigh welght scare. The condition where A°G> 100 appfies have
tweees higntighted,
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O Dd D OT egrade
AlB Al Al
- -
iz il

1. The profect s schedude driven st sl s on

2. The profect is budget driven S{s5]5]5|"M l 1,9 -_m Fl
3. Certainty of costs 2t 80 early stage needed b2y bt 4 [y Z | =
4. Requirements have not heen completely Iventaried () 5 1
5. The proect is compiex slafefe i« il ]
6. The pmfect requires custmization from the and-user e

7. The client hay tittle experience

3. The cliorr needs to hand over risk t the supplier st i
9. Possibility for mintmizing admimistrative burden after proc. 411
10, The client needs to be able to influence the prodt LAk BRI

r

11, input from the oplylng actor is required
12. (..} & lwge pumber of offerers cormpete Yo obiain fower cots

o af s{s]af;
14, {_.} procurement couTse mast be 35 short as possible _"4 g
15. Tarsburcing of ather functions than construction fs requiced : 1 &l
16, Number of contractual relationships wanted ts low 5111314 3 150 20
17. High cartamty of contimation to expectations fs needad SIHE KL E e 1] 3] 424
18. integration of benelds 5n the baard ot i required i
Totats: | 53 1] ax “

. e S o N - = L

The A cottann reprments the relative wmpartance of the condition to the peaject.

The B colign represents the extent 1o which the condition inflienced the chaice of the organézation model.
[Thee C colume 15 the calcidsted aversge of column A and 8,

o D indicates the suitsbiity of the organization modet per condition, obtalned via the practical study.
Cokemer E indicates the grade the actiord utilized organization modet gatned with husdiing the condition, and it imporcance for the pmject. The following formula s used: E-C(D/3), which means the etability scoves have
e autipting with the weight of the condition.

£ [Cotumn [ indicates the theoretical suitaility of the Devign-Build per condition.

G |Cutienn G indicates the grade Design-Bulld gained with handiing the condition. The following formuls 15 used: GaC(F/S).

|Gk H shows the daviztion of columa £ and G. Thet Folowing formida 1s wsedt Hx(G-£120%.

mlola|se

4 [Thin table compares the grades of the actul used organtzation model and the matching thenvetical ones that Design-Build would have provided, {f it had bean the orgarrization mode! of chatce. The values in colimns
T g G renvesent these gradey, which are mttiplications of the sutability scores (column D) and the assigned weights (Colunn C)..

T [Column 1 indicates the most sritable onganization moded. A positive value shaws Dexign-Butld 1o be more srtable to the condition, white a pegative value i3 10 favour of the sctual used organtzation moded. The higher
then valoe, the Llarger the devation, Striking positive values that yteld for alt cases have been hightighted, white negative values have been darkecsd.

The most importast conditions (to which the intecriewess have assigned a 5}, are printed botd, while conditions that have been assigned & 1 3 printed grey for Uy are of ra importance,

i battorm line of the table shows the totads. These contain the added vatises of Tespectively cotumn £, G and H. The added total of the H colurmn showrs the viewer at & single glance whether Design-BuRd woidd have
e more suftable for the case or not. Agailn, 2 positivg vatie shows Destim to be more suftable, while a negative valge shows the actual sed srganization modat to be more witable,

ENLIGHTENMENT: Denotation and relationship of A, B, C, D and E.

Because the above listed values might come through as being rather abstract, this text may clarify how to interpret one thing or another.

First let’s take a lock of the relation between A and D. A stands for the extent to which the condition typifies the project. How relevant was the condition for the
case? Example: The project suffered from a lack of time, condition 1 “The project is schedule driven” was very characterizing and therefore gains a value 5.

D stands for the suitability of the chosen organization model to handle a condition {when retrospecting). Example: the chosen organization model Building Team
could handle condition 1 very well because the combined knowledge of the team resulted in easy and fast processing. Therefore D gains a value 5.

For short: D shows the suitability in practice, and A describes the significance of this suitability. Therefore, A and D are related by means of a multiplier.

The next step is to clarify how B is involved. B indicates to what extent the condition influenced the choice for the organization model. Example: Better project
speed was one of the main reasons to choose the Building Team approach, so B gains a value 5. A and B are related very closely. When A cbtains a high value, B is
likely to get one as well. When these two values deviate strongly', this could either mean that 1) other conditions had a stronger influence on the choice of
organization model; or 2) there are other (strategic) considerations not to let this condition dominate the choice. Because both A and B describe the importance
of a condition, their vatues can be combined by calculating their average {which is C). Example: When A = 5 and B = 1, this means that a condition characterized
the case very well, but wasn't important enaugh to base the choice of contracting on. Its average score (C) is 3. When A = 5.and B = 5, it means that a condition
characterized the case very well and was also relevant to base the choice of contracting on. A higher average score is expected and given: C=5.

Ulumately, E can be interpreted as a tool to combine the values of C and D, for AR D p The vatues of E are called ‘grades’ and serve to compare the
different organization models on their ability to handle the conditions. E= 2 s S 5

1. This can enly occur when A > B. Otherwise, this would mean that an irrelevant project condition has had many influence on the choice of the organization model, which is highly illogical.

Final paper Design-Build and housing 11
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Appendix seven

Analysis 2. Order of the conditions

5 [Prie of impertance
orec of Enportance

[ = [puanfiny theory)
——

5 | o [om

3|5 [ 3] 5 Puierotimpennce
| oo ;
-
ettty

10. The client needs to be able to influence the product els|s|z2 e 88| n 1 2 | » 5|42 3 |k
13. {..) highty dependent on market/government/ environment ¥7| 4| 5531} 2 M|l 78912 n| 3] 4 ’_.' 4|3 d_ z“ w1
17. High certainty of confirmation To expectations is needed slelslal 2 @Me|2|ala|l 2 Pe|slals]z EER EC
2. mwni-«ﬁiw driven b e i (R IR S b | 1(alI@ms|s|2]23]2 alsfa]a "'I'&‘
1. The praject is schedule driven il si1ls mles]a]2]s X|4]53 mol 1 4|l 45 1w ™
5. The project is complex gol 1|5zl Momlalz]|2]a x|a|a@m|w|s|afs« Bulm
12, {..} a large number of offerors compete to obtain lower costs Ml 7185581 nle|s]|s]| o A 13 TR
11. Snpust from the supplying actor f5 required 41115 X|1]s Ml T|5|4a|5 T 4|45 Ao
3. Certainty of costs at an early stage needed #L 2151 2] 4 4114 | 5] 4| 3|4 | S| Ss|32|a 7 e
6. The project requires customization from the end-user Xi412 mlw) 3|4 ]3| 2 x|l3]| 2 0l
9. Possibility for minimizing administrative burden after proc. #wis5|4]213 1|23 x|y @ela]s]2]:2 LR
14, {.) procurement course must be as short as possible #1314 412 m|s) 5|4l o I xi3]z2 i
8. The client needs to hand over risk 1o the supplier S| 4 3 B B o ajali|a w2 a]3]a ol m
16. Rumber of cantractual relationships wanted is tow A311557 815, mlI|s|2]s X1 3]s xXj2]s ¥ o
7. The client has little experience X{ri2 noj 1 1|1)12 x4z 42 Tlm
4. Regu bave not been inventoried {...) Ll BN oo
15. Qutsourcing of other functions than construction is required 5 0|,
18. Integration of benefits in the board out is required ® oo
A |Colusmn A shows the order of ranking 3 the interviewess have assigned to the conditions. #1 indicates the most fmportant congdition for the profect, #10 the tenth most fmportant one,

B |in column B the order of ranking has been converted to a score, where ¥1 obtalsss ten points, #1 nine, #3 eight, and soan.

| The C colunn shows the suitability scores as obtained from the practical study. These are the scares the interviewers have awsignad to the coaditions.

D !The D column shows the suitability scores as obtained from the theoretical study. These are the scores of the actually used organization model.

£ |Column E shows the suitabllity scores of Design-Build, obtained from the theoretical suudy.

F  |Column F shows the added up scores of the B columm, and therefore indicates the relative importance of the conditions for the four projects.

G |Column G shows the relative of the lons a3 8 p e

1 mmmmmau\emmmwmﬂm.mmmcaw,

1 |Column F and G provide information of the overall retative importance of the conditions on average.

1 |The top three of this table {conditions 10, 13 and 17} has béenhlgmghted, a5 they appear to be the three most important conditions to the four cases,

4 |The last twee conditions {4, 15 and 18} are printed grey, as they appear to be of no relevance to the four cases.
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