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Abstract 

Variations and change orders are inevitable in the course of implementing a construction investment project. It can 

appear throughout the project from the design phase to the construction, acceptance, and completion of the project. 

This change affects more or less the schedule, quality, and cost of the project. On the other hand, variations and 

changes orders may also cause disputes and conflicts among project stakeholders. In order to overcome this issue, 

this paper presents critical the factors which need to be addressed and used for change orders in design-build projects 

in Vietnam. The results showed that written instructions, variation value, and scope of variation are the three most 

important factors used in the variation management process in design-build projects in Vietnam. 
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1. Introduction 

The construction industry plays a crucial role in the national economy in developing countries such as Vietnam 

(Anaman & Egyir, 2019; Huynh et al., 2018; Kasuma et al., 2019; Likhitruangsilp & Ioannou, 2004; Quyen, Phong, & 

Vy, 2017; Nguyen et al., 2016). According to Business Monitor International's forecast, the civil and industrial 

construction industry in Vietnam has been estimated to grow at an average rate of 6.6% per year from 2017 to 2025 (Ha 

& Lam, 2017; Ha & Nguyen, 2014; Ha & Tam, 2015; H. M. Nguyen, 2018; Thanh & Ha, 2013). Vietnamese economy 

grows stably, sustainably, and the urbanization rate is improved and expected for a substantial increase in the future 

(Do et al., 2016; Nguyen, 2018; Nguyen, Bui, & Vo, 2019; Nguyen, Bui, Vo, & McAleer, 2019; Nguyen & Quyen, 

2017; Vo et al., 2019). The amendments and supplements to the Vietnam’s Law and related laws and policies on 

supporting demand stimulus contribute to the warming of the real estate market up has led to the growth of civil 

construction and industry segments (Nguyen, Nguyen, Ngo, & Nguyen, 2019; Nguyen, 2011; Nguyen, Likhitruangsilp, 

& Onishi, 2017; To et al., 2019). 

In order for the construction industry to effectively take advantage of opportunities in the coming years, one of the 

difficulties to be faced is the project change management process in construction, especially projects implemented in 

the form of design-build contracts (Huynh et al., 2018; Likhitruangsilp et al., 2018; Vo et al., 2019). Owners often 

have difficulties in making the cost estimate for a project during the contractor selection period when there are no 

detailed design documents since the design is undertaken by a separate contractor, the design-build contractor. The 

design-build contractor also faces high risks in meeting the requirements of the owners because they fail to 

accurately estimate the construction volume to be performed (Nguyen & Nguyen, 2020). This leads inevitably to 

many changes arising in the process of project implementation. As a result, these changes affect the schedule, quality, 

and cost of the construction project. Therefore, this paper presents essential factors to be used in variation and 

change orders for design-build projects in Vietnam. 

2. Research Background 

In the design-build approach, the main contractor is responsible to the owner for all the design documents and 

directly executes all the work of an investment project to ensure the project quality, schedule, cost, and other specific 

requirements of the owner are met. There are many advantages of design-build projects for a contractor, including: 

(i) Fully promoting the active, flexible, and creative role of contractors in the technical solutions of the design, and 

project management. The main contractor can take advantage of the subcontractors’ technical skills and management 
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experience when implementing the project (Nguyen et al., 2015). 

(ii) Limiting manpower or human resource costs and expenses. Limiting the inadequacies in operation between 

owner, design unit, equipment supply firm and construction contractor, etc. (Ha, 2013; Nguyen et al., 2018; Nguyen 

et al., 2019; Nguyen et al., 2017). The contractor shortens the process of acceptance of the work volume and quality 

to facilitate the advance and payments of money according to each construction stage or work package; 

(iii) Shortening the project implementation duration because the contractor is more active in all stages of the 

implementation process. This creates good cooperation with the owner and the supervision consultancy unit of the 

owner during project implementation. Because the construction contractor has the project from the beginning, the 

time for the contractor to get familiar with the design, propose design adjustments in accordance with the 

construction method, or propose to adjust the construction method following the design is reduced (Long, Tran, & 

Nguyen, 2019; Luong, Tran, & Nguyen, 2018; Nguyen et al., 2018). In addition, the schedule of the project can be 

accelerated, even when the design is not complete.  

(iv) The economic efficiency brought to the business is more significant due to the activeness in design, the 

technical proposal, which saves material costs, labor, and project implementation time (Diem & Ha, 2013; Ha, 2017; 

Ha & An, 2015; Ha, Le, & Trung-Kien, 2019; Ha & Luan, 2018; Nguyen & Khoa, 2019; Nguyen, Tran, & Huynh, 

2019; Nguyen & Quyen, 2017).  

Although the design-build project may bring benefits for the construction contractor, there are still many potential 

variations and change orders during project execution that need to be considered carefully by a project manager. 

Based on journal papers and in-depth interviews with nine experienced experts, the authors propose the following 

factors affecting variation and change orders in design-build projects in Vietnam in Table 1: 

 

Table 1. Factors in variation and change order of design-build projects 

 Factors Meaning 

 Specifications  

T1 Specification 
Specification plays an important role and is the basis for acceptance 

of the construction items and variations 

T2 
Design drawing 

change 

Shop drawings approved on changes is the legal basis for variation 

and change order implementation 

 
Contract  

C1 Scope of contract 

The scope of a contract is a request for the scope of performance 

under the agreement between the parties at the beginning of the 

project 

C2 Variation and change order value The new value outside the official contract. 

 
Information  

I1 Request for information (RFIs)  
These are the written requests for clarification of design information 

variation before construction 

I2 Official letters 
These are documents in the form of confirmation, request, and 

response from the parties about variations 

I3 Minutes of Memory 
These are minutes recording the variation information during the 

construction process. It is recorded in briefings. 

I4 
Site memory  

 

These are minutes recording the variation information during the 

construction process. It is recorded directly at the construction site. 

I5 Written instruction 

This is the documentation sending an official request to the 

contractor from the owner, which is the legal basis for variation 

implementation 

I6 Oral instruction 

This is a request to the contractor from the owner as a legal basis for 

variation implementation. It is valid within 24 hours and requires a 

written instruction to store it. 

I7 Variation and change order email 

It is the document sending an official request to the contractor from 

the owner, which a legal basis for variation and change order 

implementation by using email. 
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3. Research Methods and Results 

The survey respondents were individuals who had wide experience in working for the main contractors and had been 

involved in civil and industrial construction projects using the design-build approach. After collection, any 

questionnaires in which interviewees did not understand variation management will be removed. After nearly two 

months of collecting data, there are twenty-seven valid questionnaires. Of these, six people were senior leaders 

(22%), three people were project directors (11%), three people project site managers or deputy site managers (11%), 

two people were chief supervisors (7%), two people were the senior managers of the investor (7%), two were team 

leaders of the consultant (7%), and nine people were members of the project management unit (33%). The survey 

findings in figure 1 show that not all information used daily is considered an important factor in variation procedure 

and management. Some factors, variation emails, site memory, letters of notification, and requests for information 

(RFIs) are rarely used (accounting for less than 41% of the survey results). However, there were some factors 

frequently used in the variation and change order process, such as written instructions, variation value, and the scope 

of the contract. 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Figure 1. Ranking factors in variation and change order of design-build projects 

 

4. Discussion 

4.1 Written Instruction 

Due to the unique and complex characteristics of construction projects, the supervision of quality, cost, scope, and 

schedule of projects is carried out during the construction process from the commencement to completion, acceptance, 

and put into use (Phong Thanh Nguyen et al., 2018; Pham, Dao, Cho, Nguyen, & Pham-Hang, 2019). It involves a 

large number of tasks, human resource requirements, and a wide range of specializations. This results in massive 

amounts of information and documents prepared and exchanged in the construction project even for small-scale 

projects (Bahrami et al., 2019; Chassiakos & Sakellaropoulos, 2008). On the other hand, in the actual construction 

process, there are many problems such as design changes, personnel changes, changes in materials used, etc. These 

changes caused difficulties later in the preparation, management, and completion of variation records and payment of 

works. Also, this made synchronizing information difficult throughout the project. The consequence is that the 

construction work may not be synchronized with the design work. Not to mention that all companies operate through 

specialized departments, so information is required to be disseminated through the departments for understanding, 

extending the variation duration. Therefore, the issued changes or variations in the project life cycle needed to be 

expressed in writing, or the dossiers of quality management, acceptance, and completion must be clear and coherent. 

These documents were vital for the success of construction projects. High-quality management records are the primary 

condition for a good quality construction process (Mena et al., 2010; Nguyen et al., 2017). 
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4.2 Variation Value 

The scope of a contract is a request for the scope of performance under the agreement between the parties at the 

beginning. Variation value is the new value outside the scope of the official contract. In construction projects, project 

managers always face variations that can appear from the preliminary design phase to the construction phase; however, 

in fact, most of the changes are likely to occur during the construction phase (Lee, 2008; Nguyen & Likhitruangsilp, 

2017). They are the source of increasing project costs and time. Also, they can cause disputes and weaken project 

stakeholder relationships. Therefore, project managers must make every effort to find the best solution for the change 

to ensure the basic objectives of the project of cost, time, and quality (Luong et al., 2018; Shourangiz et al., 2011). 

Variations and change orders come for many reasons. They may arise due to the owner's request or due to differences 

between the initial design drawings and specifications. In general, Keane, Sertyesilisik, and Ross Andrew (2010) has 

categorized all the reasons for the variations into the following four groups: 

(i) Because owners decide to change the scope of work due to financial problems and misconceptions about the final 

product, and potential 

(ii) Due to the differences between the drawings and the real construction site; 

(iii) Due to inefficiency of the contractor in planning leading machinery and materials, and financial difficulties; 

(iv) Changes due to unforeseen problems. 

When disputes and lawsuits occur between project stakeholders due to variations, documents, and construction 

dossiers may be used as evidence in court (Yousefi, Hipel, & Hegazy, 2010). Therefore, these documents are recorded 

for quick search. A quality dossier should be brief, clear, consistent, and complete. In addition, it also serves as an 

accurate basis for timely, efficient settlement and for improving the performance and working quality of employees in 

the project. Documents and records are the basis of all reliable and information structures for all project participants to 

quickly access and update the project information (Qodim et al., 2019; Ramakrishnan et al., 2020). Proper 

documentation increases communication, reduces errors and misunderstandings, and increases the decision-making 

time for the project manager. Therefore, it saves time and costs as well as potentially improving the quality of 

construction. 

Due to the importance and complexity of the preparation and management of variation records, construction staff who 

prepare and manage records or staff in charge of acceptance are required to carry out fully and properly the procedures 

throughout the lifespan of the project. Since then, it is sufficient documents to claim the volume at the payment phase 

of the project. In fact, this process of document collection causes many difficulties for contractors who seek to explain 

the scope of variation because the ability to store information is often limited and errors are frequent due to a large 

amount of information (Ayshwarya et al., 2019; Suyatno et al., 2019; Wiendara et al., 2019). Moreover, it is also due to 

the many departments that must handle the implementation process for carrying out the variation. 

The stage from the beginning of the variation and change order to the stage of issuing the official site instruction from 

the owner or consultant in the design-build projects in Vietnam takes, on average, 5-10 days because project drawings 

are not specific and detailed. Requests for information (RFIs) will be high according to each variation order, which is 

deployed at the beginning of the project. Each request for information response is an updated basis for detailed 

construction shop drawing drawings. If the management of shop drawing versions is not strict and logical, it will cause 

misunderstandings in the construction work, leading to disputes between contractors and owners. This may also cause 

disputes between the site quantity surveyor and the owner later when making a volume payment. 

4.3 Change of Design Drawings 

Design changes are defined as changes due to modifications within or beyond the original scope of work. It may 

require a redesign and modification of contract documents. The reason for the appearance of changes in design 

drawings often is due to inadequate details, misunderstandings, and incompetence in the preparation of the set of 

detailed drawings. In fact, the complicated management process results in many versions of detailed drawings. It 

confuses the implementation, which leads to supplies becoming out of control, extending the project duration and costs. 

This also affects the process of preparing the project completion drawings. The details which are not updated during 

the project implementation will make great difficulty for the project operation and maintenance later. 

5. Conclusion 

The amount of information transferred from the design to the construction phases of a project is enormous, so there is 

a need for more useful information management processes and methods. However, not all of this information is fully 

updated, accurate, and useful in the variation management of design-build projects. The research results showed that 
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written instructions, variation value, and scope of variation are the three most important types of information used in 

the variation management process in design-build projects in Vietnam. Identification of these essential factors will help 

project managers gain a deeper understanding of some aspects of the information transfer process and information 

technology application status to build IT application processes into the variation management of the project. Several 

benefits for the variation management will result, such as reducing the time of implementation, updating the data for 

the whole system in a centralized way, planning the arrangement of personnel and support in decision-making to adjust 

smoothly, quickly the material preparation, supporting quick payment, reducing the risk of improper construction, and 

improving customer satisfaction (Thalhah, Tohir, Nguyen, Shankar, & Rahim, 2019). 
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