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Abstract

New market laws impose new project delivery methods in order of greater efficiency. Design and
Build can certainly be regarded as one of most common in this context. Although worldwide proven,
Design and Build has not yet taken hold on the slowly-changing construction market of The southern
east Europe (SEE). The main aim of the this research was to collect data that will indicate the presence
and previous experiences in applying Design and Build models of procurement in the construction
Croatian market, or market awareness of alternative methods of project delivery as well as the
possibility of implementation of this model in the Croatian construction industry. Among other things,
the research was to examine the general opinion on the Design and Build procurement model by
profession, specifically investors, design/supervision and contractors separately, to give a realistic
insight into the perspective of different participants in the construction. We have found that neither
half of respondents is familiar with Design and Build project delivery method, and only one third of
subjects did participated in that kind of projects. Most important conclusion is that 89% procent of
respondents who participated on Design and Build projects think that model is applicable in Croatian
construction industry in comparison to only 37% of total sample who has shared the same oppinion.
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1 INTRODUCTION

Croatian construction industry is facing with insufficient connectivity of different stages in
project. Mostly applied method of delivering project is traditional design-bid-build method,
which allows competitive bidding but disables involvement of constructor in stage of design.
That results in underused potential of theirs expertise and experience, especially in the form of
consulting in design. Regarding to those factors, poor integration of stakeholders occurs
through all stages of project and can generate negative outcome of project delivery.

Research conducted in 1996 on 150 different project in Republic of Croatia shown that 66%
of all construction projects exceeds it planned deadline, and 17% of projects bursts their initial
cost. Further research conducted in 1998 did not shows any improvements. On basis of 333
construction projects, it is noticed that 78% of projects exceeds initial deadline by 60%, when
81% of project bursts initial costs by 32%, especially in phase of construction due to poor
coordination and integration. If we consider the fact that most of those projects were delivered
by traditional design-bid-build model, it is obvious that obtained data can be attributed to
above mentioned project delivery method. [1]

As shown in the previous study conducted in 2012, even though the SEE construction has
started practicing modern IT tools, it does not follow the project management practices of
developed economies. This is important to acknowledge because while western philosophies
rely on a wider range of project management processes and procedures, the SEE construction
sector is still operating very differently towards developed countries [2] and still practices
management mainly through financial procedures. This causes inability to assess true costs of
their operations [3] and enhances risks of losses, caused by poor decision making [4].
Understanding these major issues should help construction companies in SEE in managing
projects more successfully, increasing their learning capacities and influencing the degree to
which new technologies are adopted and implemented effectively [5]. Unfortunately, SEE
carries the legacy of the former socialistic regime, which represents one of the main adaption
issues of implementing western PMS on to transitional economies. [6]

All of above mentioned indicates that Croatian construction industry lags behind in
accordance of using and implementing modern, alternative project delivery methods which
would help with better performance through phases of project as well as project as a unity [7].
In order to implement changes and improvements we have found design and build project
delivery method as a possible solution to problems of Croatian construction industry. Design
and build is globally proven model which can contribute if it’s used properly. Research
conducted in similar surroundings has shown that design and build can produce significant
savings of time and money, and also improve overall satisfaction of the customer as well as
the constructor in delivering projects. Despite the fact that design and build in Croatia is
confronted with a series of legal obstacles, especially in sector of public procurement, in this
study we will show representation of the same in Croatian construction market, as well as
subjective opinion and experience of participants in the construction process who have dealt
with the aforementioned.

The main aim of this paper was to analyse the use of Design & Build within the Croatian
construction market and to give some introduction on the subject, regarding to its
representation globally, benefits of using design and build project delivery method,
associations of the same in the world and also show some of case studies conducted in other
construction market. In following we will describe the methodology of research conducted in
this study and present the result in order to structure sample and all of the specifics connected
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with it. At last there will be discussion regarding on applicability of the same in Croatian
construction market, as well as conclusion which will gave as clear perspective of
implementation of design and build in Republic of Croatia.

2 LITERATURE REVIEW

Design and Build is a method of project delivery in which one entity — the design-build team
— works under a single contract with the project owner to provide design and construction
services. One entity, one contract, one unified flow of work from initial concept through
completion — thereby re-integrating the roles of designer and constructor. Design-build is an
alternative to the traditional design-bid-build project delivery method. Across the country and
around the world, design and build successfully delivers both horizontal and vertical
construction projects with superior results — no matter what the project type.[8]

DBIA (Design-Build Institute of America) is organization that defines, teaches and promotes
design-build best practices through conferences, education and certification globally. As
DBIA is not stand-alone organisation, CDBI (Canadian Design-Build Institute) is also very
active at promoting model itself, trying to spread positive practise and provide support to
members or non-members who practice mentioned project delivery method.

Studying the literature we can come across many benefits of above mentioned project delivery
method, therefore it is difficulty to downsize to a few of them. But as the most important of
them we can surely consider: single point of liability for design and construction [9],
accelerated project delivery through the simultaneous design and construction, better
coordination and communication [10], previous completion and safety of charges,
improvements in innovation and quality, less claims and disputes in project, increased
possibility of change by investors after the project commencement [11], etc.

Results of previous research confirms the allegations of literature and so thus confirm the
benefits of Design & Build in modern construction industry. Numerous studies have shown
that usage of design and build project delivery model can save time and money [12]; and it
was scientifically substantiated [13] by collecting and analysing data sample of 351 American
project, made up of six types of objects. They used a multi-variant model to examine the unit
cost, speed of construction, project delivery speed, cost growth, and schedule overrun. They
concluded that the DBB projects have a greater tendency to exceeding the timetable in
relation to DB projects. They also concluded that the design and build project delivery model
provides cost advantages. Molenaar [14] came to similar conclusions, examining a sample of
104 projects were design and build a model in the public sector.

As an example we can show study conducted in 2011 [15] which was focused on a
comparative analysis of the performance of traditional contracting and design-build
procurements on client objectives in Nigeria. Thorough analysis of Nigerian construction
market case study has shown the following facts:

e In comparison to DBB (Design-Bid-Build), DB (Design and Build) generated half as
many cost overruns. On sample of total 88 projects (53 DBB and 15 DB), parameters
had shown 42.6% budget exceeding in DBB projects in comparison to only 21.4% in
DB projects. That can be attributed to better communication and coordination in
project through integration of designing and constructing by one entity.

e This specific study result had shown that 78% DB customers were satisfied with
project outcome, when only 51% of DBB customers were satisfied with
aforementioned. That clearly indicates that DB is much more likeable for realisation of
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investor’s ideas. Quality measurement is always carried subjectively, taking into
account the client's satisfaction with the works carried out in relation to the presumed
object specifications.

Literature clearly speaks of undoubtable advantages of DB comparable to DBB. If we analyse
and systematize the results of worldwide conducted studies and substantiate it with wide
theoretical knowledge of project delivery methods, and try to consider it in the light of the
Croatian construction market, we can observe wide range of possibilities by applying the DB
project delivery method.

3 METHODOLOGY

The study was carried out to provide a picture of the actual situation in the construction
market of the Republic of Croatia, or need of changes that would facilitate the implementation
of new integrated project delivery models , such as design and build. The research was
conducted with main purpose of introducing such models in national construction, with the
question of the applicability of this model in various segments of civil engineering. Therefore,
the target of the research was on the professional opinion regarding the applicability to
specific segments of the construction industry in the Republic of Croatia, as well as the
subjective opinion as to whether the respondents (or their firms) able to independently
implement successfully design and build project delivery model.

In order to address these research goals, survey entitled 'IMPLEMENTATION OF DESIGN
AND BUILD MODEL IN CROATIAN CONSTRUCTION INDUSTRY’ was carried out.
The methodology selected in survey was in accordance with a relatively large sample size.
Electronic type of survey was chosen because it faster and more efficient to access the
respondents, and also easier to process the following results. As a pattern to create survey,
'google docs' (Google, Inc.) Internet forms were used, with which we have formulated
questions and answers, and as such simultaneously sent to the electronic address of subjects.
Using the above mentioned forms allowed the simultaneous monitoring and analysis of
feedback.

The survey consisted of 22 structured questions about general characteristics of business of
the surveyed business entities, information and experiences with FIDIC contract conditions,
general information and application of design and build models in the their business
operations and their subjective opinion on the implementation of this model in the Croatian
construction market. Questions about the general characteristics of business were conducted
solely for separating the views of individual stakeholders in the construction and classification
of subjects according to the number of employees, size and the annual income. All questions
that are the subject of such a classification, were structured according to the National
Classification of Activities 2007 - 2007 NACE [16]. Questions were design with the option of
single or multiple selection, with a choice of answers 'I'm not sure/familiar’ (N/A). In matters
where specifically required the evaluation of each parameter on the scale, a Likert scale was
used as a measure of response.

Likert scale is a psychometric scale commonly involved in research using guestionnaires /
surveys. It is the most widely used approach to scaling responses in surveys, so it is often
used interchangeably with rating scale, or more accurately Likert-type scale, although two are
not synonymous. The scale is named after its inventor, psychologist Rensis Likert. Replying
to a Likert scale questionnaire is made of the fact that respondents identify their level of
agreement or disagreement on a symmetrical agree - disagree scale for a series of statements.
Thus, the range captures the intensity of their feelings towards a particular point. In doing so,
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Likert scale assumes that the distance for each item quantity equal. In our case, scale was
designed to offer a value from 1 (lowest) to 6 (highest), as our survey revealed conflicting
notions types: negative-very positive, never-almost always, slightly-very important, worst
contribution to the project - best contribution to the project. [17]

The result of such complex structure in survey is a large number of mutually dependent and
independent data that can be analyzed separately and in the connection with other data
obtained from the survey. Such a complex data set, demanded not only the application of
standard methods of research, but also more complex RIl (Relative Importance Index)
method. RIl method (1) allows getting the results which are calculated by rating given to
every question or choice (w), the highest given assessment of the questions (A) and the total
number of subjects (N). RII refers to the value in the interval [0-1]. With a higher value of the
index RII element gets more important or better perception. Relative importance index is
defined as follows:

RII=3sw/AxN (1)

The index of relative importance regarding some questions was calculated with respect to the
structure of the survey sample, and the role of in the construction, company size, income and
other characteristics of the respondents. The results are systematically processed and arranged
in tables, and annotated with the aim of analyzing the significance of the results.[17]

4 RESULTS

The survey was conducted among 105 bussines subjects whose characteristics matched study
sample, and we can assume their awareness of the legislation as well as market conditions.
Specified database of subjects was obtained from the Department of Construction
Management and Economics, Faculty of Civil Engineering, University of Zagreb. Database of
subjects was heterogeneous composition and the composition of subjects varies according to
the roles of participants in the construction, the size of business entities/companies (classified
according to the number of employees and annual revenue), and the domain in the which a
business entity operates.

Sample analysis has shown that large amout of subjects were smaller companies/legal entities
(Figure 1), with core bussines of designing of supevising in construction. We can also
mention that two thirds of sample had annual revenue bellow 60 billions HRK (categorically a
small company/entity). Construction domains were very veriated so for that reason we wont
emphasize any of them regarding results of the research. Its important to mention that only
25% of survery respondents declare that they operate beyond the nationals borders, on foreign
construction markets.
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ROLE IN THE BUILDING PROCESS:

022;21%

M Investors
m Design

m Contractor
66; 63%

Fig. 1: Analysis of sample structure

The study consisted of 22 questions, as abovementioned, but this article will show only a part
of the research focusing directly on Design and Build project delivery method. Bellow
presented results will emphasize as the most interesting conclusions of the research.

FAMILIARITY WITH DESIGN & BUILD
MODEL:

mYes 49; 47%

mNo

Fig. 2: Familiarity with Design and Build project delivery method

As seenable from the dijagram in Figure 2., results shows that almost half (47%) of the
respondents are informed about the Design and Build project delivery method. Table 1. is
showing the percentage correlation with the role of participants in the the building proces.

Tab. 1: Awareness about Design and Build; breakdown by role in the building process

Breakdown by role in the building process:

Investor 32% 68%
Design/Supervision 45% 55%
Contractor 59% 41%
TOTAL: 47% 53%
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Results of the analysis with regard to the composition of the sample according to the role of
participants in the building process indicate that investors are least familiar to the model. The
reason there's probably because investors are not technically educated and do not have the
common opportunity to meet with new methods and models in the construction industry.
Somewhat more awareness about the model can be discerned with designs/supervision, but
the percentage of 45% clearly indicates the lack of 'up to date' knowledge in their profession.
Contractors showed the highest percentage of awareness (59%), which is a positive fact and
we can see that they are in step with modern and alternative methods of construction.
Although, it should be taken into account the relatively small percentage of contractors in the
overall sample of the research.

On the following question (Table 2.), respondents were offered a choice on Likert scale of 1-
6, where they had to choose assessment opinions on Design and Build procurement model,
where 1 meant negative, and 6 - very positive. The evaluation procedure is described in more
detail in section 3. Methodology. Data analysis was performed using the method of relative
importance index (RII), and the results are analyzed in Table 2. Note that the index ranges
from 0 to 1, where O represents negative, and one very positive oppinion about this model.

From the given table (Table 2.) we can conclude that there is generally a good opinion of
Design and Build model amoung the respondents, regardless of the role in the building
process, if we consider the overall sample of research. Total RIl of 0.7191 indicates
satisfaction with the Design and Build procurement model in general, and confirms our
theoretical indications about the benefits and advantages of the model itself. However, if we
analyze the sample filtered on basis of participating on Design and Build project, we can
clearly note a possitive bias in results. Filtered sample shows a signifficant improvement of
oppinon by 7.3% considering the sample as a single unit. Filtering even further, on the basis
of role in building process, we can observe there is a pattern of highly possitive experience
with the given model amoung investor and contractors especially. RIl of 0,8333 (investors)
and 0,8667 (contractors) clearly indicate of that.

Tab. 2: Overall oppionion abouth the Design and Build model
OVERALL OPPINION ABOUT THE DESIGN AND BUILD MODEL:

RII RII — Investor | = RII - Contractor
Design/Supervision

Overall sample: 0,7191 0,7222 0,7095 0,7500

Respondents who
participated in D&B 0,7719 0,8333 0,7592 0,8667
project:

The next set of questions was designed to gain insight into the opinion of the assumed
benefitis of Design and Build, and their value on the actual projects. Sample was once again
analysed with regard to role in the building process, as well as the actual participation of
respondents on Design and Build projects.
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Tab. 3: Oppinion of reducing time and cost by using Design and Build model

REDUCING TIME AND COSTS BY USING DESIGN AND BUILD MODEL:

RII RII — Investor N RII - Contractor
Design/Supervision
Overall sample: 0,6824 0,7292 0,6712 0,6875
Respondents who
participated in D&B 0,7417 0,9333 0,7506 0,8000

project:

Inspecting the results from the Table 3. it is clearly obvious that respondents who have
participated in Design and Build project(s) have better views and greater appreciation of this
model, triggered by the previous positive experiences of implementing the given project
delivery model. However, pattern is appearing regarding the role of participants in
construction process, where there is no evident increase in satisfaction of the
design/supervision part of the analysed sample. It can be explained by the fact that that
designers think that Design and Build model actually degrades the role of the designer in the
entire project, that takes him certain specific powers that are taught in the traditional models
of project delivery. The designer is actually losing the status of investor 'representative’, and
his opinion and is no longer so relevant, so it is understandable that they are not (and wont be)
very prone to the application of this model in its entirety.

Regarding the question of improved communication and collaboration by using the
abovementioned model we did not get astonishing results, only scoring 0,6384 RII of total
sample.

Tab. 4: Oppinion of improved communication and collaboration by using Design and Build
model

IMPROVED COMMUNICATION AND COLLABORATION BY USING DESIGN AND BUILD MODEL:

RII RII — Investor = RI1I - Contractor
Design/Supervision

Overall sample: 0,6384 0,6042 0,6360 0,6905

Respondents who
participated in D&B 0,7083 0,8000 0,7143 0,8667
project:

But taking into account the filtrated sample, we got enhancement of 10.9% (0.7083 compared
to 0.6384). Once again, research has corroborated the facts of literature, on given benefits of
Design and Build in practice.

239



International Scientific Conference People, Buildings and Environment 2014 (PBE2014)
15-17 October, 2014, Krométiz, Czech Republic, www.fce.vutbr.cz/ekr/PBE

Tab. 5: Oppinion of positive impact on greater autonomy of contractor by using Design and
Build model

POSITIVE IMPACT WITH GREATER AUTONOMY OF THE CONTRACTOR APPLYING DESIGN
AND BUILD MODEL:

RII RI1 - Investor . Rl RI1 - Contractor
Design/Supervision

Overall sample: 0,6361 0,7083 0,6143 0,8000

Respondents who
participated in D&B 0,7417 0,8667 0,7381 0,9333
project:

There is a difference in the perception in positivity of greater autonomy of the contractor
between participants in the construction process (Table 5.). Investors primarily consider it
positive, especially given the fact allocating their own risk on the contractor, and less
involvement in the technical part of the project which results in a lower possibility of
mistakes by investors. Contractors also consider it very positive for obvious reasons, that give
them the right to independently solve fewer problems that appear in the project without
unnecessary complications and countless consultations for approval of the investor (or the
designer). On the other hand, we see that the designers/supervision are the least index
(0.6143) of all participants, probably because above explained reasons of degrading their role.

The most important question was possibility of implementing Design and Build in Croatian
construction industry.

Tab. 6: Oppinion on possibility of implementation in Croatian construction industry

POSSIBILITY OF IMPLEMENTING DESIGN &
BUILD IN CROATIAN CONSTRUCTION YES NO N/A
INDUSTRY:

Breakdown by role in the building process:
(Respondents who participated in D&B project)

Investor 32% (100%) 9% (0%) 59% (0%)
Design/Supervision 36% (92%) 5% (0%) 59% (8%)
Contractor 39% (75%) 6% (0%) 59% (25%)
TOTAL: 37% (89%b) 8% (0%0) 55% (119%)

As apparent from the Table 6., respondents who have not participate in those kind of projects
are skeptical to given model, and on contrary, respondents who were part of project delivered
on given model have very positive oppinion on the subject and are openminded regarding its
use and implementation on Croatian construction market.
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5 DISCUSSION AND CONCLUSION

In this study we have found that a very small percentage of Croatian companies operate
outside the Croatian borders, barely a quarter of businesses - where the market has a tendency
for experimenting and implementing alternative methods and models in the construction
industry in order to increase efficiency and effectiveness in the delivery of the project.
Analogously devastating fact was found that neither half of respondents is familiar with
Design and Build project delivery method, and only one third of subjects did participated in
that kind of projects.

This pattern clearly indicates on problems of Croatian construction sector, obsolescence in
organizational methods and models also as focus on domestic market. Although the exit to
foreign markets was promoted as the salvation of the domestic construction sector, it is
evident that it didn’t happen, probably just for the reason given above. Such a negative trend
in the construction industry should be discontinued as soon as possible and turn the
adjustment of the national legislation to facilitate the implementation of various alternative
models, as well as the modernization of the sector with the aim of conquering foreign
markets.

Despite the results obtained in the total sample, which we mentioned above, the study still
resulted in some positive conclusions. Deep analysis has shown that respondents who are
familiar with the Design and Build procurement model are in general satisfied with given
model, moreover, analysis of respondents sample who were engaged in the application of the
model in practice indicates greater index of satisfaction with Design and Build a model. Last
but not least it is important to highlight that 89% procent of respondents who participated on
Design and Build projects think that model is applicable in Croatian construction industry. In
comparison, only 37% of total sample has shared the same oppinion.

However, forming the bigger picture about Design and Build in domestic market, we may say
that Southern east Europe construction markets are still lagging behind from western
construction markets, especially in apllication of new organizational models, processes and
procedures, but there is clearly a slight move to modernization and will to achieve
competitiveness on all field of market, including project delivery models.

On basis of this study, we may conclude that further research in terms of associated market
factors are desirable, including inquiry of barriers for implementation of new processes and
procedures such is Design and Build project delivery method.
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