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Abstract: Design-build (DB) is a project delivery that has already been used widely in USA, UK, Singapore 

and in other countries. However, it is not widely used in Indonesia and there are limited studies available on DB. 

The purpose of this paper is to quantify project owners’ and contractors’ opinions about the perceived benefits of 

DB in terms of cost in Java, Indonesia. The quantitative research design using survey study was conducted to 

evaluate stakeholders’ opinion on the impact of DB on cost. Survey forms with questionnaires were sent to ten 

project owners and ten contractors. Inferential statistics using t-test was used to compare the perception between 

them. The result shows that project owners and contractors agree that DB project delivery has some benefits on 

cost. However, implementation has to be improved in order for DB to be a preferable project delivery option.  
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variation order dispute and claims. 

  
 

 

Introduction   
 

Design-build (DB) is a project delivery that has been 

used widely in many different countries, such as 

USA, UK, and Singapore. In USA, DB usage is 

around one fifth of the market for new building 

works and 24% of the US $286 billion of non-

residential construction output [1,2]. In UK, DB 

usage is about 23% of the market for new building 

works [2]. In Singapore, around 15% projects were 

based on DB between 2002 and 2004 [3]. However, 

in Indonesia DB project delivery is not widely used 

and there are limited studies available on DB. 

 

There are negative perceptions with regards to DB 

that may prevent stakeholders to apply it. Some 

stakeholders argue that DB projects may have lower 

quality, compromised aesthetics, and more main-

tenance issues compared to traditional Design Bid 

Build (DBB) projects. Others perceive that in DB 

there are less independent checks and balances 

compared to traditional forms. Moreover, DB con-

tractors are assumed to be unable to give inde-

pendent professional advice, unable to adopt the 

architects‟ recommendation, and curtail their power 

[4]. Stakeholders may be reluctant to apply DB 

project delivery if these views are not verified. 
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This paper focuses only on cost, because cost is the 
most important factor for both contractors and 
owners in determining whether to use DB or DBB. 
For contractors, cost has become management‟s most 
critical decision in marketing activities and operatio-
nal strategies [5]. For owners, lowest cost submitted 
by the tenderers is normally the main consideration 
in the selection process, since cost-based marketing 
approach is predominantly used in Indonesia [5]. 
Quality and time are not the main concern for this 
study because in DBB the owner has already set the 
required time limit and quality level in the bidding 
specification [6]. In DBB, quality and time variables 
are the results of the owner‟s decision rather than 
the contractor‟s capability to deliver the project.  
 

Both DBB and DB project delivery have different 
characteristics in terms of marketing approach. DBB 
has more cost-based characteristics because contrac-
tors start by establishing the total cost of making 
product and they do not necessarily need to build 
relationship with prospective customers for future 
projects [6]. On the other hand, DB has more 
market-based characteristics, because contractors 
are required to find out customers‟ need and to give 
early cost certainty, before completing the design [6]. 
The different characteristics of DB and DBB will 
yield different perception from owners and contrac-
tors with regards to cost.  
 

The purpose of this survey study is to quantify 
project owners‟ and contractors‟ opinions about the 
perceived benefits of DB on cost in Java. Identifying 
perceptions from different stakeholders who have 
experience in DB project delivery in Java will give 
information about the factors that are considered by 
them for selecting DB project delivery. The result of 
this study will also give indication whether the use of 
DB in Java has positive or negative impact on cost 
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for both contractors and owners. The results may 
inform the project owners whether applying DB 
project delivery is suitable for them. The results may 
also inform local and foreign contractors in Java 
about the challenges with regards to DB project 
delivery. After identifying the factors and obtaining 
the results of this study, we can conclude with 
suggestions on how to improve DB project delivery 
for project owners and contractors to increase the use 
of DB in Java. 
 
The hypothesis of this survey study is that DB 
project delivery is perceived better than traditional 
project delivery in terms of cost. The following 
statement represents the underlying logic for 
designing and conducting this study. If the owners‟ 
and contractors‟ perception through their experience 
shows that DB project can create cost saving more 
than DBB project, then the impact of DB projects on 
cost in Java is considered better 
 

Literature Review 
 

This literature review highlights the impact of 
Design Build (DB) project on cost. The first section 
describes definition, characteristics, responsibility, 
and requirement of DB project delivery. The second 
section elaborates cost as dependent variable. The 
third section summarizes previous studies that have 
been conducted to show the relationship between the 
impact of DB project delivery and cost.   
 

The Independent Variable: DB Project 
Delivery 
 

Definition 
 
DB is a project delivery system where the owner 
contracts a single entity to perform both design and 
construction under a single DB contract [7]. DB is 
now a common project delivery as an alternative to 
the traditional design-bid-build (DBB). 
 

Characteristics 
 

The characteristics of DB project delivery is different 

from the traditional DBB. One of the main charac-

teristics of DB project delivery is the early engage-

ment of the contractor. In DB, the owner selects the 

contractor and architect teams at the start of the 

project before any design has been started. This 

allows the contractor to participate in the design 

process. Early engagement of the contractor allows 

“constructability review”, “value engineering” and 

“integration” to happen [8].     
 
Constructability Review 
 
Constructability review is defined as “the optimum 
use of construction knowledge and experience in 

planning, design, procurement, and field operations 
to achieve overall project objectives” [7]. It encom-
passes a detail review of design drawings, speci-
fications, and construction processes by an expe-
rienced construction engineer before a project is put 
out for bidding. The benefit of careful design 
administration is to ensure that all constructability 
inputs make its way into the final design as well as 
construction [8]. 
 

Value Engineering 

 

Value Engineering (VE) is a systematic method to 

improve the "value" of goods or products and services 

by using an examination of function. VE during the 

design process allows entities to gather and jointly 

search for opportunities to add value while reducing 

cost [7]. The main purpose of value engineering is to 

enhance the project, to be less susceptible to cost and 

time growth resulting from design errors and 

omissions. Therefore, the design team is expected to 

“design to budget” [8]. Through VE, owners may ask 

the contractor to “show the best facilities with the 

greatest value that meets their needs and budget”, 

instead of “what the building cost will be”. 
 

Integration 

 

Integration is defined as merging of different 

disciplines with different goals, needs, and cultures 

into a cohesive and mutually supporting unit [9]. The 

integrated approach provides numerous advantages 

for both technical and social aspects such as 

improvements to the construction solution, better 

communication, achieve the best value, and transfer 

of expertise between all the parties [10]. DB places 

the designer and constructor on equal professional 

footing so that they can provide unified recommen-

dations and jointly develop solution to the owner [8]. 

Design and construction personnels, who are 

working and communicating as a unit, can evaluate 

alternatives, choosing systems, methods, and mate-

rials that enhance the project.  
 

Responsibility 

 

The design responsibility is transferred from the 

owner‟s organization to the DB contractor who is 

responsible for the design management as well as 

the construction process. DB contractor becomes the 

leading role in the design management of DB 

projects, not because the DB contractor is better 

qualified but it reflects the reality of risk allocation in 

the minds of project participants [11]. DB contractor 

needs to achieve the “program requirements” and 

“performance requirements”. The program require-

ments or programs, describe the functional and 

quantitative needs of the project, such as a proposed 

building‟s net floor area and the number of vehicles 
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to be accommodated [8]. The performance require-

ments are described in the specifications and include 

the owner‟s expectations for the performance of the 

facility and its component parts, building assemblies, 

and materials. 

 

Requirement 

 

There are few requirements expected from each 

stakeholder that contribute to the success of DB 

project. Owners should be familiar with the 

construction process if they want to use DB 

contractual arrangement [12]. For owners who do 

not have in-house staff with expertise in preparing 

and administering design-build Request for Propo-

sals (RFP) and contracts, a DB consultant or design 

criteria professional should be retained to prepare 

scope definition and RFP documents [8]. Contractors 

should have good track record for completing projects 

on budget, on schedule and to acceptable level of 

quality. Contractor should also have good design 

capability, high technical expertise and adequate 

plant and equipment [13].   

 

The Dependent Variable: Cost 
 

Cost 

 

Cost is the amount of money paid by an owner for a 

facility. Cost is limited to the design and construction 

of the facility and does not include land acquisition, 

extensive site work, process equipment or owner 

costs [14]. Cost measures include unit cost and cost 

growth. Unit cost was measured to indicate the 

relative cost of a facility for its given area. It is 

represented by the following expression:  

Unit Cost (dollar/m2) = (Final Project Cost/Area)/Index      

(1) 
 

Cost Growth (CG) was measured to indicate growth 

of project costs over the life of the job. It is defined by 

the following expression: 

CG(%) = [(Final Project Cost - Contract Project Cost)/ 

Contract Project Cost] * 100%    (2) 
 

Impact of DB Project Delivery on Cost  
 

A survey by Molenaar et al. [15] revealed that 

reduction in cost is the second most important 

reason for clients to select DB. In USA, study on DB 

project performance was conducted using case-study 

questionnaires sent to 512 public-sector owners. It 

revealed that cost performance was excellent with 

59% of the DB projects within 2% of the budget 

established [15]. Another comparison study 

conducted by Konchar and Sanvido also showed that 

the effect of DB project delivery methods indicated 

that the unit cost in DB projects were at least 6.1% 

less costly than comparable DBB projects and the 

cost grew at least 5.2% less than  DBB [14].  In UK, 

survey questionnaires were sent to 100 architects 

[16]. The architects confirmed that 75% of DB 

projects were completed within 5% of the budget, 

compared to 63% of traditional projects.  
 

There is another view with regards to the impact of 

DB on project cost. In USA, Ernzen and Schex-

nayder published a paper about analysis of the 

company‟s labor cost risk based on a case study of 

DB and DBB projects [17]. They found that DB 

projects are riskier, and the average profit margin 

was only 3.5% bigger than that for non-DB work. In 

UK, Pain and Bennett conducted interviews with the 

project owners from 49 projects [18]. They concluded 

from their case studies that the cost of DB projects 

might be the same as traditional DBB projects. 

Turner also conducted surveys of contractors, 

designers, and building clients regarding design 

build issues in the UK [19]. He suggested that there 

was no evidence to indicate any differences in the 

prices tendered under either DB or traditional 

methods.  

 

There are other downfalls of DB project delivery that 

were found by some studies. Ling found that the 

disadvantage of having contractor appointed archi-

tects was that cost growth may be higher [13]. 

Higher bidding cost for DB contracts was also 

mentioned by some studies. Latham found that the 

bidding price was more than twice of that of 

traditional procurement routes [20]. Rowlinson 

commented that a lot of resources were committed to 

prepare a DB tender and the risks of not being 

awarded the contract are usually high [21]. With 

regard to professional fees, architects felt that 

contractors tended to reduce professional fees in DB 

projects [22].   

 

Research Methods 
 

A quantitative study using a survey form was 

conducted in order to quantify owners‟ and 

contractors‟ opinions on the perceived benefits of DB 

on cost in Java.  The samples were 10 project owners 

and 10 contractors who had experience with DB 

project in Java. The inclusion criteria for project 

owners was project owners that had applied or used 

DB project delivery and agreed to participate in the 

study. Inclusion criteria for contractors was 

general/prime contractors that had applied or used 

DB project delivery in the past and agreed to 

participate in the study.  The exclusion criteria for 

project owners were project owner that had less than 

5 years of experience. The exclusion criteria for 

contractors were contractor that had less than 5 

years of experience. Convenience sampling was used 

since there were limited DB users in Java. 
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The questionnaire used in this study was developed 
from the literature review as well as adapted from 
questionnaire developed by Ling and Leong [22]. The 
questionnaire was sent to project owners and 
contractors in Java who were selected and qualified 
to participate in the survey. After the questionnaires 
were prepared, copies were sent out. Each 
questionnaire was accompanied by a cover letter 
indicating the objectives of the research and attached 
with a self-addressed and stamped envelope. The 
responses were returned within a month of mailing.  
 

Instrument used was questionnaire containing three 
parts: demographic overview, DB related questions, 
and suggestion for improvement. The demographic 
overview asked the participants about the numbers 
of DB projects they have handled and the years of 
experience in the construction industry. The DB 
related questions contained 15 questions that 
describe the impact of DB project delivery with cost. 
Respondents were asked to state their level of 
agreement or disagreement with the issues raised on 
a five-point Likert scale, where 1 is strongly dis-
agree, 2 is disagree, 3 is neutral, 4 is agree, and 5 is 
strongly agree. The cut point of perception 
considered beneficial is 3 and above. The last part of 
the questionnaire asked the participants to give brief 
suggestion on how to improve DB project delivery.  

The t-test is used in this survey study to compare the 

difference between the mean scores of two samples. 

It can deal with situations in which the sample size 

is not large and a standard normal distribution may 

not exist [23]. Mean ratings for all statements 

related to DB performance were calculated for each 

category of the respondents using the Excel PH 

Stat4. These mean ratings are merely those of the 

sample. It is therefore necessary to find out whether 

the population would agree with these DB per-

formance attributes by performing t-test . 

 

For each performance attribute, the null hypothesis 

that the attribute did not receive agreement amongst 

the population and the alternative hypothesis that 

the attribute was agreed, are set out below. The null 

hypothesis Ho: µ ≤ µo against the alternative 

hypothesis H1: µ > µo, where µ is the population 

mean. µo is the critical rating above which the 

attribute is considered agreeable by the population. 

In this study, µo was fixed at 3, because by the 

definition given in the rating scale, ratings above 3 

(i.e. 4 and 5) represented „agree‟ and „strongly agree‟. 

The significance level was set at 0.05. When p < 0.05, 

it can be concluded that the population agree with 

the statement at a 95% confidence level.  

Table 1. Statistical Results of Clients and Contractor's Ratings  

No. DB Performance Statements 
Clients Contractors 

Mean t-value Sig Mean t-value Sig 

H1 The risk of costs exceeding budget is minimal in DB 

projects 

3.600 2.250 0.026 3.900 3.857 0.002 

H2 DB contractors able to use value engineering to 

reduce costs without reducing quality 

4.200 6.000 0.000 4.300 8.510 0.000 

H3 DB contractors use value engineering to increase 

quality without increasing costs 

4.000 4.743 0.001 4.000 3.873 0.002 

H4 Contractors propose reasonable professional fees in 

DB projects 

4.000 6.708 0.000 3.700 3.280 0.005 

H5 DB contractors pursue cheaper design solutions all 

the time 

3.200 0.688 0.254 3.600 2.250 0.026 

H6 DB contractors make use of standardized 

components to reduce cost 

3.800 4.000 0.002 3.800 4.000 0.002 

H7 DB contractors make use of efficient construction 

method to reduce cost 

3.900 3.250 0.005 4.500 9.000 0.000 

H8 The usage of DB procurement route provides clients 

with early knowledge of the maximum project cost 

4.200 4.129 0.001 3.900 3.250 0.005 

H9 DB contractual arrangement leads to fewer 

disputes and claims 

3.800 2.228 0.026 3.900 3.250 0.005 

H10 Transferring design performance to DB contractor 

will help to lower overhead cost 

4.300 4.333 0.001 4.200 6.000 0.000 

H11 Transferring design performance to DB contractor 

will help to lower project risk 

4.800 13.500 0.000 4.000 4.743 0.001 

H12 Performance specification used in DB projects helps 

to reduce project cost 

4.000 3.354 0.004 4.300 8.510 0.000 

H13 Constructability review from the contractor help to 

lower the project cost 

4.100 4.714 0.001 4.000 6.708 0.000 

H14 Overlapping of design and construction period in 

DB project help to reduce the project cost 

3.300 0.709 0.248 3.300 0.669 0.260 

H15 There are less variation orders (VO) in DB projects 3.600 1.964 0.041 4.200 9.000 0.000 
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Results and Discussion 
 

There were 20 responses gathered for this survey; 

ten responses received from project owners and ten 

responses received from contractors. The length of 

the project owners‟ experiences varied from six to 30 

years while the length of the contractors‟ professional 

experiences varied from ten to 32 years. All of the 

project owners and contractors are familiar with DB 

project delivery from their experiences. Most of the 

project owners and contractors have applied DB 

project delivery system in their works, ranging from 

one to five projects. Thirty percent of the project 

owners have experienced with more than ten DB 

projects. DB project delivery system was applied 

mostly in commercial building projects, by both 

project owners and contractors. Only few project 

owners have applied DB project delivery system in 

industrial building projects. Similarly, there were 

only few contractors that have applied DB project 

delivery system in constructing parking buildings.     

 

Table 1 shows that both project owners and con-

tractors agree that there are potential benefits that 

DB project delivery can bring to lower the project 

cost and professional fee. DB contractors are able to 

use value engineering to reduce costs without 

reducing quality (H2) and to increase quality without 

increasing costs (H3). This is in concordance with 

Ling and Leong that DB contractors should have 

conducted value engineering to make their offers 

more competitive and proposed design solutions that 

reduce cost without reducing quality, or increase 

quality without increasing cost [22]. Both the project 

owners and contractors agree that DB project 

delivery allows DB contractors to make use of 

efficient construction methods to reduce cost (H7) 

and to perform constructability review to lower the 

project cost (H13). An example of this efficiency can 

be found in the use of standardized components to 

reduce cost (H6).  Both the project owners and 

contractors agree that with regards to the project 

cost, the usage of DB procurement route provides 

clients with early knowledge of the maximum project 

cost (H8). This is in concordance with Tam that the 

client can obtain a firm price for the project at the 

outset [24]. Both the project owners and contractors 

also agree that with regards to the design and 

coordination fee, contractors propose reasonable 

professional fees in DB projects (H4).  
 

Table 1 also shows that both project owners and 

contractors agree that there are potential benefits 

that DB project delivery can bring to reduce the risk, 

dispute, claims and variation o rder (VO). Both the 

project owners and contractors agree that the risk of 

costs exceeding budget is minimal in DB projects 

(H1). This is in accordance to Bennett et al.‟s study 

that DB projects are more likely to be completed on 

budget, or budget variance within 5%. Overall, 75% 

of DB projects were completed with budget variance 

within 5%, compared to 63% of traditional projects 

[2].  This is due to the perception that transferring 

design job to DB contractors enables project owners 

to lower project risk (H11) and to lower overhead cost 

(H10). This confirms the findings of Ernzen and 

Schexnayder, that DB projects are riskier for 

contractors, and the average profit margin for them 

was only 3.5% greater than that for non-DB work 

[17]. 

 

Both project owners and contractors agree that DB 

contractual arrangement leads to fewer disputes and 

claims (H9) and there are less variation orders (VO) 

in DB projects (H15).  This confirms the findings by 

Songer and Molenaar that the cost performance was 

excellent with 59% of the DB projects were within 

2% of the budget variance, when the DB contractor 

was hired [25]. Both parties also agreed that 

performance specifications and performance require-

ments should be set by project owners in DB projects 

and this helps to reduces project cost (H12). This 

confirms the finding by Oztas and Okman that 

clients should specify their requirements 

comprehensively in the bid documents, expect to get 

only what is specified in the DB contract  documents 

and should refrain from ordering excessive changes 

[26]. 

 

Although project owners and contractors agree that 

there are benefits that DB project delivery can lower 

the cost and claims, they also disagree in a few areas. 

Project owners disagree that DB contractors pursue 

cheaper design solutions all the time (H5). This 

contradicts the finding by Ling and Leong that 

clients and architects felt that the cost of DB projects 

may be lower because contractors pursue cheaper 

design solution all the time [22]. Project owners and 

contractors disagree that overlapping of design and 

construction period in DB project help to reduce the 

project cost (H14). This contradicts the finding by 

Ling and Leong that detailed working drawings are 

not necessary as design can be developed as con-

struction is ongoing [22]. 

 

Conclusion  
 

The finding shows that both project owners and 

contractors agree that DB project delivery system 

has potential benefits on cost. Project owners 

selected DB project delivery because it offers value 

engineering and constructability review that can 

lower the construction cost. The project owners have 

better control in keeping their budget because they 

can get early knowledge of the maximum project cost 

early. The project owners transfer most of the project 
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risk to the contractors.  With this conditions there 

tend to be less variation orders and less risk of costs 

exceeding budgets in DB projects. However, there 

are requirements that project owners have to 

accomplish in order to implement DB successfully. 

The finding suggests that performance specification 

must be set clearly and overlapping design and 

construction can increase the project cost. In this 

case, it is recommended that project owners should 

set clear design criteria, set a targeted budget and 

verify the performance specification in DB projects. 

Project owners should also firm up their design early 

and not significantly change it during construction to 

minimize variation order. If project owners can 

utilize DB project delivery system successfully and 

they can generate more cost saving through DB, they 

will have preference towards DB over the time.  
 
The finding shows that contractors agree that DB 
contractual arrangements have some benefits for 
them since it leads to fewer dispute and claims and 
there are less variation orders in DB project delivery. 
In securing projects through DB project delivery, 
contractors have more involvement with the project 
owners and have more responsibility in keeping the 
project cost not to exceed the budget. In that case, 
DB contractors have to have experience in doing 
constructability review, value engineering, and 
design management. Their expertise with regards to 
construction method, materials, and parametric 
costing should be honed to give useful insights to 
project owners. DB contractors should also be able to 
give a credible input about maximum project cost 
and schedule. Since the finding confirms that DB 
projects are riskier for contractors. DB contractors 
should have relevant experiences and competencies 
to manage DB projects and have the right personnel. 
Satisfactory result with regards to cost saving in DB 
project delivery should also be promoted by the DB 
contractors to other clients to increase the use of DB 
project delivery in Java.  
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