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Abstract— Oil and gas industry plays an important role for 
Indonesia’s economy. There is a phenomena where projects in 
the oil & gas industry still often have experiences in the schedule 
delays and cost overrun compared to the plan. The aim of this 
paper is to explore how the project communication that is 
moderated by the existence of Project Management Office 
(PMO) influences the project performance in oil and gas industry 
in Indonesia. An online questionnaire was used as a survey tool 
to obtain data from Project Managers/ Team Leaders level 
within the oil & gas projects in Indonesia. The data were then 
processed using statistical analysis with SPSS software and 
continued by PLS-SEM. The results were analyzed and discussed 
with Experts to check validity and feedback was gathered and 
documented. It can be concluded that PMO has a positive 
influence to the project communication which the end will also 
have a positive influence to the project performance of oil and 
gas projects in Indonesia. A number of areas have been 
identified about how to improve the positive effect of PMO.  

 
Index Terms— Project Communication, Project Management 

Office (PMO), Project Performance, SEM. 

I. INTRODUCTION 

  The oil and gas industry plays an important role for 

Indonesia’s economy, as a source of energy as well as a 

source of state revenue [1]. According to [2], the oil and gas 

sector in Indonesia contributes to more than 12% of the 

country's revenue each year. It is important to note and to 

be maintained to support the source of development 

funding in Indonesia. Efforts to increase the oil and gas 

production are continuously being undertaken by the 

government, such as by continuously seeking new oil and 

gas reserves and also building new oil and gas facilities. A 

large investment cost is required in order to develop and to 

build the production facilities. Based on 2014 yearly report 

from SKK Migas
1
[3], development investment of oil and gas 

projects in Indonesia in the 2011-2014 period was around 

US $ 4 billion annually. In 2015, for the project cost 

category of more than US$ 100 million, it was identified at 

least 27 projects were progressing simultaneously [4]. 

There is a phenomenon where the execution of oil and 

gas projects still experiences in the time delay and cost 

 
 
1 SKKMigas is Special Task Force for Upstream Oil & Gas, an institution 

established by the Government of the Republic of Indonesia which focus 
on the business management of upstream oil and gas business activities. 

overrun against the plan. Based on [5], project performance 

involving mega projects in the world's oil and gas 

environments, 64% of projects were facing cost overrun 

and 73% of projects have schedule delay. It is almost similar 

to Asia-Pacific region, where 68% of projects are cost 

overrun and 80% of projects have schedule delay. 
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Figure 1.1 Mega Project Performance in Oil & Gas in World  
Source: EY Spotlight on oil and gas megaprojects, 2014 

Many factors can contribute to the success or failure of a 

project. According to [6], poor communication ranked first 

which could lead to project failure, as shown in Fig. 1.2. 

 
Figure 1.2 Causes of Project Failure 

Source: PM Network July 2007 

This is supported by PMI Pulse Research which says that 

55% of Project Managers agree that effective 

communication with all stakeholders is a major success 

factor in project management [7]. 

Meanwhile, there is a significant relationship between 

project management with PMO and project success [8], [9]. 

The establishment of PMOs improves project performance 

and success [9]. Company with PMO in the organization has 

a better project performance compared to the Company 

without PMO in the organization [10].  

Whereas the current condition in Indonesia, not all oil 

and gas companies have groups or sections that have a role 
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similar to PMO. Nevertheless, from interviews with several 

people in various oil and gas companies, some have groups 

or parts that have a role similar to PMO such as Santos 

Indonesia, Chevron Indonesia and PHE ONWJ (Pertamina 

Hulu Energy North West Java). 

The objectives of this research are as follows: (1) 

Identifying dominant factors in project communications 

that may affect the project performance in oil & gas 

industry in Indonesia, (2) Knowing the influence of PMO 

role on the effectiveness of project communications that 

have implications on project performance in oil & gas 

industry in Indonesia, and (3) Strategy to improve the role 

of PMO in project communication effectiveness that may 

affect project performance in oil & gas industry in 

Indonesia. 

II. LITERATURE REVIEW 

A. Project Performance 

A project performance can be determined by work 

performed. Work performance data are the raw 

observations and measurements identified during activities 

being performed to carry out the project work. Data are 

gathered through work execution and passed to controlling 

processes of each process area for further analysis. Work 

performance can include comparison of planned schedule 

against schedule performance and also comparison of 

planned cost against actual cost performance [11].  

B. Project Communication Management 

Communication is a process of obtaining all relevant 

information, interpreting information and effectively 

disseminating that information to those who need it [12]. 

Communication is very important to everyone involved in 

the project and to those who are affected by the project. 

An effective project communication ensures that the right 

information reaches the right people, at the right time and 

in a cost effective manner [13].  According to [11], there are 

three main aspects to manage in project communication: 

Planning Communication Management, Managing 

Communications and Controlling Communications. 

In a project environment, a Project Manager can spend 

up to 90% or more to communicate [13]. The 

implementation or form of this communication function 

may include: Preparing project direction, following 

meetings, general project management, marketing and 

selling, public relations, records management (Minutes, 

Memos / Letters / Newsletter, Reports, Specification, 

Contract documents). According to [14], the 

communication skills of a Project Manager affect to the 

foundation of the project management area. 

Communication is needed to support the effective 

communication of cost, scope, time and quality. 

Communication has a function to integrate cost, scope and 

time to achieve the product quality and can be seen as a 

foundation function to support all areas. Whereas [15] said 

that project communication has a strong impact on project 

performance, it is therefore necessary to have a clear 

determination in planning and managing the 

communication structure of a project. 

C. PMO 

There is strong evidence that project management 

standards and methods have a high correlation with project 

performance [10]. Project Management Office (PMO) has 

been identified as a function that ensures the governance 

guidance of project management that would be managed 

[10],[17]. 

PMO is a management system that standardizes the 

governance & assurance process related to the execution of 

projects and includes standardized methodologies, systems, 

tools and techniques. The PMO collects data and 

information from the company's project(s) and evaluates 

performance against company requirements and strategic 

objectives. PMOs are formed so that projects run in 

accordance with organizational standards and to help the 

project completing their work within budget and on time, 

as per agreed work scope and producing satisfactory quality 

[9],[10],[11],[16],[17]. 

 An effective PMO ensures that the project has a value of 

benefits and is in line with the objectives and objectives of 

the company. It is the task of the PMO to see the effects of 

business changes on ongoing projects and decide if some 

projects should be reviewed, postponed or even for some 

cases canceled. If a project does not contribute positively to 

the company, the PMO may decide not to support the 

project [9]. There are six roles of PMO in a project: 1) 

Project Management Standards and Methods, 2) Project 

Historical Achieves, 3) Project Administrative Support, 4) 

Human Resources / Staffing Assistance (HR), 5) Project 

Management Training (TR), 6) Project Management 

Consulting and Mentoring [8], [10], [17]. 

According to [11], the main function of PMO is to provide 

support to project managers by doing the following among 

other things: Organizing resources that are shared by all 

projects administered by the PMO; Identify and develop 

project management methodologies, best knowledge and 

standards; Provide training, mentoring, training and 

supervision; Build and manage other project policies, 

procedures, templates and documentation; Coordinate 

communication between projects. 

The most important functions of the PMO are 

coordination management, risk management, information 

process and resource allocation. The higher the project 

value, the difficulty level and the complexity of the project, 

the role of PMO is also increasingly significant [18]. 

III. RESEARCH MODEL AND METHODOLOGY 

Literature reviews were used to develop and to 

determine the research variables. This research model can 

be seen in Fig. 3.1, where there are 3 main variables: 

Project Communication, PMO’s Role and Project 

Performance. Each project variable is detailed into several 

dimensions and indicator variables as shown in Fig. 3.2. 
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Figure 3.1 Research Operational Model 

 

The following are the hypotheses proposed in this 

research: 

H1: An effectiveness project communication has positive 

effect to the project performance.  

H2. PMO’s role has a positive influence to project 

communication in relation to the project performance.  
 

Communication Planning Project Management Method & Standard

X.01 Communication Plan X.23 Project Proposal Development

X.02 Communication Plan Review X.24 Request Change Method

X.03 Communication Line X.25 Risk Assessment Procedure

X.26 Documentation Standard

Stakeholder Communication Project Historical Archives

X.04 Stakeholder Role X.27 Risk Management

X.05 Sustainable Communication X.28 Project Success Information

X.06 Information Dissemination X.29 Lesson Learned Database

X.07 Project Objective

X.08 Media of Communication

Frequency of Communication Method Project Administration Support

X.09 Written Communication X.30 Standard Form

X.10 Electronic Communication X.31 Project Management Software Standard

Effectiveness of Communication Method Project Management Training

X.11 Written Communication X.32 Training Types

X.12 Electronic Communication X.33 Project Management Software Training

X.13 Method of Communnication

X.14 Meeting

Communication Competency Project Management Consulting & Mentoring

X.15 Project Management Area X.34 Project Management Methodology

X.16 Stakeholder Information X.35 Group Sharing Session

Data & Archives Management Project Performance

X.17 Lesson Learned Y.01 Time Performance

X.18 Template Y.02 Cost Performance

X.19 Information Technology

X.20 Organization Structure

X.21 Software

X.22 Documentation of Communication  
Figure 3.2 Research Variable Indicators 

Draft of questionnaire was verified, clarified and 

validated by the Experts. A pilot survey also performed to 

ensure ease of understanding of the questionnaire to 

respond. The respondents are the project managers or 

team leader level in the Indonesian oil and gas projects. An 

online questionnaire was established as a tool for 

respondents to fill out. Information on this online 

questionnaire was disseminated through various mailing 

lists related to oil and gas projects in Indonesia and also 

email notification directly to prospective respondents. The 

data then processed using statistical analysis with SPSS 

software and continued by PLS-SEM (Partial Least Square 

Structural Equation Model). Based on the findings, 

discussion and interviews were performed with Experts to 

determine the conclusion.  

IV. RESULTS 

A. Data Gathering 

The survey was performed in Q4-2016. From 71 

respondents who filled the questionnaire, there were 15 

respondents who did not complete it and 1 respondent 

came from an industry other than oil and gas, so the data 

to be analyzed further was input from 55 respondents. 

Respondents mostly (60%) have 11 years until 22 years 

working experiences with some of them have a PMO or 

similar to this function type of group in their organization.  

B. Statistical Analysis  

By using the SPSS software, Scatterplot was used to see 

respondents who have the most different understanding 

compared to others. Scatterplot test results identified that 

there are 4 (four) respondents who are outside the 

tolerance limit of answers relative to other respondents, so 

they were excluded from the existing data. It reduced the 

number of respondent’s data to 51. 

Homogeneity test based on Work Experience Background 

gives result that X14  indicator variable has different 

understanding, whereas the homogeneity test based on 

Educational Background, X24 and X26 indicator variables 

have different understanding. Thus, based on the 

homogeneity test, a total of 3 indicators would not be 

further included in the subsequent tests. 

Validity and reliability test was performed to evaluate 

the quality of data resulting from the use of research 

instruments. The results indicated that the 51 respondents 

were 100% valid.  It is also obtained the result for the 

Project Communication construct and PMO Role construct, 

which all indicator variable are reliable and valid. However 

X09 and X11 were eliminated in this test, so they would not 

be included in subsequent tests. 

C. Analysis of SEM (Structural Equation Modeling) 

The initial form of modeling using SmartPLS consisting of 

19 indicators of Project Communication variables, 2 

indicators of Project Performance variables, moderated by 

11 indicators of PMO role variables as shown in Fig. 4.1. 

 
Figure 4.1 Initial Modeling Form with SmartPLS 
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When running this SEM program, the loading factor was 

monitored for each indicator, for loading factor smaller 

than 0.7 and the smallest of the existing models will be 

excluded from model one by one. 

Fig. 4.2 is the result of the SEM process by looking at the 

loading factor of each indicator. 

 

Figure 4.2 Modeling Result with SmartPLS 

Meanwhile, to see the relationship between constructs, 

bootstrapping with subsample 400 was performed to the 

previous model and the results can be seen in Fig. 4.3. 

 

 
Figure 4.3 Bootstrapping subsample 400 Result 

From the tests performed, it is known that all the end 

results of the remaining variable indicators have a loading 

factor greater than 0.7, with an AVE value of each construct 

more than 0.5. The reliability of the construct also meets 

the requirements, which is more than 0.60. The required 

Cronbach's alpha value (0.60) is also fulfilled. From T 

statistics test, it is found that the t-value for the 

relationship between Project Communication and project 

performance is 2,007 > 1.96, which means the relationship 

is significant. It also answer the first hypothesis, so H1 is 

accepted, it means that effective project communication 

has positively affects to the project performance. 

T-statistics value for moderating effect of PMO role on 

Project Communication relation and project performance is 

2,695 where this value is greater than 1.96 value, then H2 is 

accepted, which means that the Role of PMO has positive 

effect on communication projects to support project 

performance. 

V. DISCUSSION 

Based on previous analysis, it is found 5 (five) variable 

indicators of Project Communication affecting project 

performance are X07, X08, X20, X04 and X18 (sorted from 

the most significant. The 7 (seven) significant role of PMO 

moderating Project Communication to Project Performance 

also founded (X29, X28, X27, X30, X33, X32, X34). 

The following section will describe each factors based on 

interview and discussion with Experts.  

A. Significant project communication factors affect 
project performance 

a) X07- Objective Project (Unclear objectives between 

the project team / supporters and stakeholders may lead to 

the project failure and dispute) 

Experts strongly agree with this. Each project has a 

unique objective. The project objectives should be outlined 

in advance so that there are similar targets / expectations 

between project team and stakeholders, well documented 

and regularly evaluated. According to [11], the project 

objectives should be aligned with other stakeholders. When 

business direction for a project remains, the likelihood of 

project success will increase as the project remains in line 

with the organization's strategic direction. If there is any 

changing in strategic direction, the project must also 

change. A clear description of the project objectives should 

be developed. The objectives of the project should be 

measurable. The project success criteria should also be 

determined.    

b) X08 - Media Communications (Different 

communication mediums are required for each stakeholder 

in accordance with their respective expectations and 

objectives) 

Project communication could be performed in various 

forms such as meetings, reports, workshops and more. In 

the project planning stage there is also a Communication 

Plan document. Weekly and monthly project reports can be 

used as forms of project performance information. 

However when it comes to an action plan that need to be 

communicated with certain stakeholders, a direct meeting 

might be required. For example, with SKK Migas, there is a 

monthly project report, but there is also a PMM (Project 

Monitoring Meeting) conducted in quarterly basis. In 

addition to this, based on interview with source from SKK 

Migas, for a significant project that needs to be updated 

periodically in a short period of time (example for project 

that are in the preparation of online completion phase), a 

temporary WAG (WhatsApp Group) is used to get 

information in real time. This group consist of members 

from SKK Migas and also project team. According to the 

[11], the following points need to be considered in the 

process of communicating project information: Who needs 

information, what information is needed and who is 

authorized to access the information; when the information 

is needed; where the information is stored; in what format 

the information is stored; how the information can be 

retrieved. Reference [19] said that one of the common 

mistakes in project communication management is the 
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needs of stakeholders not distinguished. Each stakeholder 

group will have varied desires with other stakeholder 

groups, including the level of influence on a project. The 

consequence is that the project team needs to consider the 

communication method and format required as the most 

effective in communicating to diverse stakeholder. 

c) X20 - Organizational Structure. (Project organizational 

structure can affect the communication planning as well as 

the communication effectiveness of the project) 

The project organizational structure describes the 

positions and responsibilities of a group or individual. In the 

organizational structure it can also be known the 

relationship and reporting path between each section. 

According to [11], in order to identify the project 

communication required, the following should be noticed: 

Organizational structure; Project organization and 

stakeholder relationships; Project-related departments; 

Logistic information on the number of people involved in 

the project and its location; Internal & external information 

needs; Stakeholder information and communication needs 

in stakeholder lists. 

d) X04 - Stakeholder Role. (Clear information on the role 

of stakeholders in project planning can improve the 

project's success) 

A clear information on the role of stakeholders at the 

beginning of the project, will affect the type of 

communication that needs to be made to the stakeholders, 

the frequency of communication including the 

management of risk concerning the stakeholders. Each 

project has different stakeholders, according to the 

uniqueness of the project. Some of the stakeholders that 

are common within oil and gas projects in Indonesia are 

SKK Migas, Directorate General (Ditjen) of Oil and Gas. KLHK 

(Ministry of Environment and Forestry), Community 

communities around the project environment, Project 

Team, Corporate (Parent Company), JV (Joint Venture) or 

partners from Oil and Gas Operators, Contractor executors, 

NGOs (Non-Governmental Organizations). According to 

[11], stakeholder identification is the process of identifying 

people, groups or organizations that may impact or be 

affected by the project either through decisions, activities 

or results of the project. With this information, the Project 

Manager can define priority or focus on particular 

stakeholders at any given time. 

e) X18 – Templates (Standard reporting templates and 

samples can help the project planning and control) 

Implementation of a project cannot be separated from 

project reporting which is one form of communication with 

stakeholders. Standard reporting templates and samples 

help in the preparation phase, development and 

distribution plan of the project reports. According to [11], 

project performance reports need to be prepared in 

accordance with requirements of their respective 

stakeholders. Formats may vary from simple status reports 

to more detailed reports. A simple status report can be any 

information that shows performance such as percentage of 

completion or dashboard status for each area (e.g. scope, 

schedule, cost and quality). 

B. 5.2 The role of PMO as a significant moderator 
influences project communication on project performance 

The role of PMO as a moderator that significantly affects 

project communication on project performance is as 

follows: 

a) X29 - Lesson Learned Database (PMO helps to provide 

lesson learned databases from previous projects). 

Lesson learned are typically documented after the 

completion of a project. This document contains 

information on things that have been done by a project 

that is deemed to have good or bad impact on one of the 

project objectives whether it is scope, time, cost or quality. 

PMO as a relatively longer group of its age than one 

project, typically becomes the source / data center in 

documenting and providing a database of lesson learned 

from oil and gas projects that have been executed within 

the company. It is hoped that the projects that will be / are 

being run can benefit and learn from the things that 

happened in previous projects so that it will further 

increase the probability of achieving the objectives and 

performance of the project. 

b) X28 - Project Success Information (PMO helps to 

provide information about successful / unsuccessful 

projects) 

PMO as a group that is relatively longer in its life than a 

project can be a source of data and information on previous 

projects, including which projects were successful and vice 

versa which projects are unsuccessful and what are the 

likely causes and suggestions to anticipate if anything 

similar happens later on. Information about previous 

successful projects will help projects that are / will be 

performed, especially projects that have similar/ properties. 

c) X27 - Risk Management (The PMO provides risk 

management documents from previous projects) 

Project risk management is very important, especially for 

oil and gas projects that generally have high complexity and 

high risk profile. A well-documented risk management 

process will be useful for the subsequent projects in 

managing the possible risks. PMO in this case can manage 

these documents, so it is expected to help decrease the 

level of risk that the project is being / will be managed, as 

well as to increase the success rate of the project according 

to its purpose. According to [11], the risk management of a 

project consists of: Risk management plan, Risk 

identification, Perform qualitative risk analysis, perform 

quantitative risk analysis, Plan response to a risk and 

Control risk. 

d) X30 - Standard Format (The PMO provides assistance 

on project outcome documents in terms of standardization 

of formats when the project is undertaken) 

Implementation of a project cannot be separated from 

project reporting which is one form of communication with 

stakeholders. Standard reporting templates and samples 

are helpful in the preparation and plan of the distribution 

of project reports. Project reporting formats are developed 

and periodically updated by PMOs based on previous 

project experiences and inputs and suggestions from 

project implementers. With the effective and efficient 

International Journal of Pure and Applied Mathematics Special Issue

3001



                                                                                

   

 

6 

 

content, it will help and facilitate higher management when 

evaluating existing projects because all projects are in a 

consistent format. 

e) X33 - Project Management Software Training (PMO 

helps provide suitable and sufficient project management 

software training to project team members) 

Oil and gas project management software generally 

follows the needs of the project although it usually follows 

the availability and standards provided by the company 

because it has to do with the efficient and cost effective use 

of the software license. In terms of scheduling software 

management, commonly used in Indonesian oil and gas 

projects are Microsoft Project and Primavera P6. While 

related to the cost, software used quite varied, such as 

Questor for cost estimate, Oracle, Prism and SAP for cost 

control. Such project management software training may 

be provided by the PMO team itself or, if necessary, the 

PMO may recommend a competent external party. 

f) X32 - Type of Training (PMO helps to identify the 

appropriate types of project management training for 

project team members) 

A good understanding of project management by oil & 

gas project managers and project teams is required, in 

order to speak in the same language, so that the desired 

project objectives can be achieved as planned. Project 

management training also varies according to the needs, 

ranging from general project management training such as 

PMP (Project Management Professional) certification 

managed by PMI (Project Management Institute), as well as 

training and certification related to the costs incurred by 

the AACE (Association for the Advancement of Cost 

Engineering). 

g) X34 - Project Management Methodology (The PMO 

helps to ensure the proper use of project management 

methodologies) 

The project management methodology will help the 

project team plan and implement the project. Some oil and 

gas companies in Indonesia implement standardization of 

project implementation stages which can generally be 

grouped into 5 phases: Initiate / Appraise, Concept/Select, 

Define/Definition, Execute/Implementation & Operate/ 

Operation. PMO in this case develops and evaluates 

periodically the required project management 

methodology and also ensures that the stages of the 

project have been performed in accordance with the 

standards set by Management, so that it will make 

Management easier to see and to evaluate the readiness 

and performance of existing projects to make any necessary 

decisions as per Company's outline. 

C. Strategy to Improve the Role of PMOs in Project 
Communication Effectiveness that May Affect Project 
Performance 

From the previous analysis and discussion it is known 

that the PMO plays a significant role in the effectiveness of 

project communications affecting project performance. To 

enhance the role of PMO, there are several strategies that 

can be done based on interviews with experts as well as 

some references that support the proposed strategy: 

• Placement of PMO organizations at a high level of 

corporate organizational structure. 

The PMO is at a high enough level / center of the 

company's organizational structure so that the PMO can 

have a wide visibility, and also can view, evaluate, 

document and develop standard procedures appropriate to 

the existing project. It can also help Management at a 

higher level in viewing and evaluating the performance of 

all projects making it easier for Management to make 

strategic decisions where necessary. According to [20] 

placement of positions of PMO is critical. From a business 

point of view, the PMO will be more effective if the PMO is 

a function of an independent business unit if it is at the 

highest level / level of the company. In additional, 

reference [21] said that the successful PMO must be visible 

to the rest of the organization. This means project 

professionals know when to engage the PMO, how to 

engage the PMO, what support is available and where to 

find the tools and templates they need.  

• Support from Upper Management 

PMOs that have the support of Management will 

increase the role of PMO in accordance with the purpose of 

the establishment of the PMO itself. According to [21], 

PMO must have clear and continuous support from upper 

management. The PMO needs to engage corporate leaders 

early in its development and on an ongoing basis to gain 

alignment, incorporate feedback and establish relationship.  

• A PMO team with adequate background and expertise 

in project management both theoretically and practically 

The PMO team who has expertise in project 

management as theoretically and also equipped with 

previous direct experience in managing the project in this 

industry (in this case is oil & gas projects) will give added 

value in developing & updating the project management 

system and increasing the role of the PMO to the oil and 

gas projects. Meaning, the system and procedures 

developed can be used by the project team in 

implementing the project. Every system and procedures 

have to be evaluated periodically based on the projects 

experiences, feedback from project professionals and also 

the latest project management knowledge updates. 

Reference [21] said that PMO needs to be open and have 

frequent communication with project professionals. The 

PMO must not only be able to communicate its purpose, 

role and value proposition, but it also solicit feedback from 

its primary user group. 

VI. CONCLUSION 

Based on the finding above, it can be concluded that 

effective project communication has positive affects to the 

project performance and the role of the PMO has positive 

affect on communications to support project performance 

in oil and gas Industry in Indonesia. 

There are 5 (five) factors in Project Communication that  

affect to project performance in the oil & gas industry in 

Indonesia which are related to the project objectives, 

media communications, organizational structure, 
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stakeholder role and reporting templates.  

There are 7 (seven) factors of PMO role that affects 

Communications  and have implications to the project 

performance for oil & gas projects in Indonesia which are 

related to Lesson Learned Database, Project Success 

Information, Risk Management, Standard Format, Project 

Management Software Training, Type of Training and  

Project Management Methodology.  

Strategies to improve the role of PMO in Project 

Communication Effectiveness that may affect project 

performance in the oil & gas industry in Indonesia: 

  Placement of PMO organizations at a high level of 

corporate organizational structure; 

  Support from Upper Management; 

  A PMO team with adequate background and expertise in 

project management both theoretically and practically. 
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