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1

Introduction

Project success is often susceptible to the influence of enterprise environment factors
(EEFs) and organisational process assets (OPAs). EEFs can have both an internal and an
external influence on a project’s success. The presence of key EEFs, such as strategic
support and operational support (Güngör and Gözlü, 2016), can effectively increase the
chance of project success. For instance, advanced technology, new regulations, and
market conditions are external EEFs that can affect a project’s scope, budget, duration,
and quality constraints. Internal EEFs, such as organisational structure, organisational
culture, and resource availability, can also affect a project’s triple constraints.
OPAs can further add influence to a project’s success. For instance, streamlined
procedures for budget and change request approvals can increase the chance of a
product’s success. The availability and easy accessibility to lessons learned or knowledge
repository (e.g., stakeholder register and risk register) can improve the efficiency of
project planning and execution. One study showed that a high degree of match between
project process diversity and the level of process compliance can further enhance overall
project performance (Ramasubbu et al., 2015). EEF and OPA factors can not only
independently but also jointly affect project performance. However, very few studies
have attempted to simultaneously examine the effect of both EEF and OPA factors on
project success, thereby leading to company performance (CP).
Another crucial factor for project success and CP is project control because all
projects entail considerable ambiguity and uncertainty (Kirsch, 1996). As a project makes
progress, the degree of uncertainty accelerates, along with the changes in contextual
factors, such as project goals, priorities, team composition, and stakeholder involvement.
Failure to regulate the behaviours of project stakeholders via effective control activities
(e.g., contingency planning, changing the mix of resources and motivation mechanisms)
could result in project failures (Wiener et al., 2016).
Project success has been traditionally measured according to the quadruple
constraints of time, costs, scope, and quality. Information transparency empowered by the
advance of information technology has given customers strong bargaining power in the
determination of project success. As a result, an increasing number of project successes
are currently measured according to customer satisfaction and the health of the client
relationships (Williams et al., 2015).
The objectives of this paper are to assess the potential effect of project organisational
support (POS) as a crucial EEF and company project processes (CCP) as an OPA on the
effectiveness of project control and contingency planning (PCCP), as well as project
baseline and planning management (PBPM). PBPM is probably the first and foremost
task in project planning management. Without being able to set a baseline, no project
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managers can manage and track project progress in relation to project scope, budget, and
duration. In contrast, proper use of a baseline can help manage project requirements
uncertainty and resolve scope-creeping issues (Ramasubbu et al., 2015). Therefore,
PBPM performance is an important mediating factor to be examined with regard to its
effect on the relationships among POS, PCCP, and CP. Another crucial factor for project
success, and CP, is the customers’ satisfaction with projects in addition to meeting triple
constraints.
The following sections are organised as follows. A thorough review of the literature
on the relationships among POS, CPP, PCCP, PBM, CP, and PCS is carried out. A
research model will be proposed based on the literature review. Research methodology
and data analysis will be conducted in order to examine the proposed relationships. The
findings are reported based on the statistical analysis results. The paper concludes with a
discussion of limitations, future research directions, theoretical implications, and practical
implications.

2

Conceptual formation

2.1 The effect of POS on PCCP
New technology and dynamic business environments are constantly bringing about risks
and uncertainty in terms of project success. In order to minimise the potential impact of
known and unknown risks, an effective project manager often has a ‘Plan B’ or a
contingency plan. When the original project plan cannot be materialised due to a
significant future event or situation, the ‘Plan B’ can be quickly implemented as an
alternative action. However, the success of a contingency plan relies on active
organisational support because it requires immediate mobilisation of resources (e.g.,
budget, talented employees). One major challenge faced by organisations is the efficient
use of facility capabilities because most of them lack ways or tools to monitor daily
operations and to respond to unanticipated situations.
The increased uncertainty of customer demand has challenged many project managers
in managing the variability of customer demand. The availability of organisational
support tools (e.g., reshaping customer demand) can help control demand variability,
thereby achieving better control of project success factors (e.g., cost reduction, project
duration, product quality, and customer satisfaction) (Eynan and Fouque, 2005). The
inability to manage the changes in a project’s requirements often leads to a delay in the
introduction of a new product and/or poor product quality (Slamanig and Winkler, 2012).
Moreover, the resource mobilisation process may create conflicts among team members
and across functional departments. Without proper organisational support, project
contingency planning cannot achieve its success. An effectively project manager can also
proactively manage change requests throughout the project in order to realise the success
of any contingency plans. It is important for an organisation to institutionalise the change
request process. Doing so also requires active organisational support of projects in place.
Thus, we propose:
H1

POS has a positive influence on PCCP.
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2.2 The effect of project management processes on PCCP
Project management (PM) processes are important OPAs. Business process reengineering
has often been cited as an important process asset for delivering large-scale software
projects (Olson et al., 2005). One study showed that seven out of ten key reasons for
project success are closely related to PM processes. Those reasons include user
involvement, clear business objectives, minimised scope, standardised software
infrastructure, requirements, technology, formal methodology, and reliable estimates
(Slamanig and Winkler, 2012). Continuous improvement of PM processes is critical to
project success (Wysocki, 2004). Many PM processes, such as ‘definition of activities’,
‘schedule development’, ‘organisational planning’, ‘staff acquisition’, ‘developing a
project plan’, and ‘communications planning’, are essential for a project’s success
(Zwikael and Globerson, 2006). More importantly, the establishment of rigorous PM
processes can effectively reduce project risks (Shimizu et al., 2013).
An initiative for PM process improvement is targeted at some of these critical PM
processes. By ensuring that each initiative is continuously improved and moved up to a
higher maturity level, there are increased opportunities for project success (Bolles and
Hubbard, 2007).
For instance, analysing stakeholder requirements is an important PM process because
it helps a project manager understand who and what resources each stakeholder possesses
(Heravi et al., 2015). An effective contingency plan requires that a project manager have
the ability to control the interaction and resource flows in the network of stakeholders.
Moreover, the ineffectiveness of communicating with various stakeholders any changes
caused by internal and external factors can result in project failures (Smith, 2011).
Ensuring that stakeholder requirements are closely analysed in the planning phase can
have a positive effect on PCCP, thereby increasing the chance of a project’s success. In
addition, the process of developing a reliable risk analysis and contingency estimation
can also help develop a more realistic project budget that can help buffer any actual
project performance off project baseline (Hollmann, 2014).
Moreover, designing earned value management (EVM) systems is a popular PM
process used to compare planned with actual performance and to track project progress.
Contingency planning activities are to take corrective actions if current project
performance deviates from the planned performance in schedule, budget, and scope.
However, reaching a consensus among stakeholders concerning the tolerance limits of
EVM values (e.g., 10% or 25% behind schedule or over budget) could be challenging
because they vary greatly with project types (e.g., historical and novelty projects) (Colin
and Vanhoucke, 2014). A systematic planning process needs to be in place in order to
support a project manager in making conscious decisions about taking corrective actions.
Consequently, project managers can better control project progress and redirect a project
in the right course when it deviates from the project’s baseline. Therefore, we propose:
H2

PM processes have a positive influence on PCCP.

2.3 The effect of POS on PBPM
A PM maturity model uses a staged approach to reflect the degree of the effectiveness of
an organisation in implementing projects (Görög, 2016). The model also reflects to some
degree the organisational support that a project can receive from its organisation. In order
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to move up the stages of increasing maturity, an organisation needs to provide varying
degrees of support in order to increase project success. At level 1, managers may be
aware of projects in their area of responsibility, yet do not show support or encourage use
of standardised PM processes. At level 2, managers begin to rely on PM processes
instead of ad hoc processes. However, the project baseline is not established based on the
accurate estimation of the project performance indicators. This poor baseline is because
PM processes are not championed or institutionalised. At level 3, an organisation
recognises the importance of institutionalising PM processes and begins to establish
strong baselines for PM. For instance, the presence of the project management office
(PMO) often indicates strong organisational PM competence (Khalema et al., 2015). At
level 4, management mandates compliance with PM processes and control of
pre-established baselines. At level 5, compliance becomes a common practice and is lived
by all project managers in order to measure project performance against project baselines.
As an organisation progresses the maturity level, a project within the organisation
receives increased support and performs better than it did at previous maturity levels in
terms of meeting PBPM. Therefore, we propose:
H3

POS has a positive influence on PBPM.

2.4 The effect of PCCP on PBPM
As a project’s life cycle shortens, the degree of requirement volatility, technological
novelty, and customer involvement increases substantially (Ramasubbu et al., 2015). In
order to cope with this challenge, an increasing number of organisations are projectising
their business in order to better integrate, plan, and control short-lived and unique
endeavours (Williams et al., 2015). The success of projectised organisations depends on
the establishment of PBPM. Project monitoring and control are an important driver
management skill according to PMI methodology (Besteiro et al., 2015). PCCP are
particularly important for projectised organisations since most short-lived projects tend to
have tight triple constraints. Without too much room for scope creeping and a missing
baseline, PCCP against a well-established project baseline are critical to the success of
project planning management. For instance, a study has shown that software process
diversity refers to the simultaneous use of multiple software development process
frameworks to deliver a single project. In such a projectised organisation, this study
found that having contingencies for requirement volatility, technological changes, and
customer involvement is critical to a project’s success. Conducting PCCP is a proactive
risk management approach that is more effective than conducting them retroactively. For
instance, conducting a risk assessment and developing contingency actions have a greater
impact than establishing a disaster recovery plan on meeting the planned baseline, an
important indicator of a project’s success. Therefore, we propose:
H4

PCCP have a positive influence on PBPM.

2.5 The effect of a project’s baseline and planning management on CP
A baseline is an important output of planning activities. A baseline needs to include a set
of stored values about planned start and finish dates, planned efforts, planned cost, and
planned revenue. Since the execution of a project is to hit a moving target, a SMART
(specific, measurable, attainable, realistic, and timely) baseline can help track and assess
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a project’s performance in meeting triple constraints and improving future estimation
accuracy. Being able to see the discrepancies existing between the planned and actual
tasks at any given time, the project manager and team can make conscious decisions in
taking corrective actions to turn a potential failed project into a successful one. As the
environment becomes more volatile, managing projects against the SMART goals can
support organisational change (Gertner et al., 2010). PBPM enable the effective
monitoring and control of a project’s health. Consequently, the project success rate can
be increased to increase the company’s performance. Thus, we propose:
H5

The project’s baseline and planning management have a positive influence on CP.

2.6 The effect of project customer satisfaction on CP
Customer satisfaction is an important surrogate for the financial and non-financial
performance of a company (Bernhardt et al., 2000). In terms of non-financial
performance, customer satisfaction has a positive effect on customer loyalty and the
willingness to pay, which can indirectly improve the bottom line for a business
(Haumann et al., 2014). In addition, customer satisfaction is also highly correlated with
client relationship quality during project execution (Williams et al., 2015). Regarding
financial performance, one study showed that customer satisfaction has a strong effect on
a company’s operational efficiency, measured by the indicator for asset turnover (ATO)
(Haumann et al., 2014; Suchánek and Králová, 2015). Since there exists ample evidence
concerning the positive effect of customer satisfaction on financial and non-financial
performance indicators, we propose:
H6

Project customer satisfaction has a positive influence on CP.

The above discussion led to the development of the research model (Figure 1), showing
the relationships among six constructs in relation to project baseline planning and
management, as well as CP.
Figure 1

Research model
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3

Research methodology

3.1 Demographics
A survey of these members can help validate our proposed research model against
popular PM practices in the largest market. An online questionnaire comprising three
parts was sent to these randomly-identified respondents. The first part clarified the
research purpose and the context of this study. The second part asked the subjects to
respond to all of the measurement items. The last part asked the subjects to provide
demographic questions. The confidentiality and anonymity of all of the respondents were
maintained without disclosing any personal information.
China has more than 50,000 PMP members and the second largest number of project
management professionals (PMPs) in the world, followed by the USA. We randomly
recruited 200 candidates from the registered PMPs of Project Management Institute
(PMI) in China. Although 125 PMPs responded to our request to complete the survey, 32
responses contained missing data and only the remaining datasets were retained for
analysis. A final sample of 93 responses was used for model testing,, with a 46.5%
response rate. This response rate exceeded the average 10%–15% response rate for an
industry survey. In addition, the demographical profile of these participants represented a
range of project types, scope, duration, and size. Department managers (31.2%)
represented the largest majority of our respondents, followed by project managers
(20.4%), line managers (17.2%), general managers (10.8%), and deputy general
managers (7.5%). About 38.7% of the PMPs from the study were currently working for
state-owned companies, in comparison to 61.3% of PMPs employed by private
companies. As for what types of IT projects they were currently responsible for, a large
proportion (60.2%) of respondents were working on business projects, whereas 21.5%
were currently working on IT projects and 18.3% on both IT and non-IT projects.
As for project scope and scale, 47.4% of the projects lasted 1 to 10 months, followed
by 26.9% of the projects lasting 11–25 months, and 5.4% of the projects lasting longer
than 25 months. The remaining 20.3% of the respondents chose not to report the project
duration. As for the number of concurrent projects managed by the surveyed project
managers, 22.6% of the respondents were managing 1–2 projects, followed by
3–4 projects (17.2%), 5–6 projects (15.1%), and more than 6 projects (6.5%). The
remaining 19.4% of the respondents did not report the information. When asked about the
years of experiences working as a project manager, 21.5% of the surveyed project
managers had 7–10 years of PM experience, followed by 0–1 years (17.2%), 4–6 years
(15.1%), and 2–3 years (14%). In addition, the participants also reported their experience
in managing different types of projects by industry. Manufacturing projects had the
largest share (20.4%) of all projects reported, followed by information and
communication (16.1%), construction (7.5%) and finance/insurance (7.5%), energy
(6.5%), real estate (3.2%), wholesale and retail (3.2%), as well as transportation and
storage (3.2%), and others. As the project profile demonstrates, our samples were fairly
distributed across project duration, PM experience, and project types.
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3.2 Reliability and validity test of the survey instrument
The questionnaire items were adapted from relevant studies in order to ensure the content
validity of the constructs. Table 1 are questions used to measure each construct in our
research model. The organisational support construct was operationalised as a formative
construct with four reflective first-order dimensions (Table 2). Six items were adapted
from prior studies in order to assess the overall project processes (Zwikael and
Globerson, 2006). Five items were modified from the survey instruments used in the
studies of Zwikael and Globerson (2006) to measure project baseline planning and
management. Five items from the same reference were used to measure overall CP.
Finally, two items were modified from the previous study (Zwikael and Sadeh, 2007) to
measure project customer satisfaction. All of the constructs were measured on a sevenpoint Likert scale (1 = totally disagree; 7 = totally agree).
Table 1

Project construct measurement items
Project organisational support

OS1

Project-based organisation

OS6

Extent of communication between the project manager and the organisation during the
planning phase

OS10

Extent of organisational project resource planning

OS11

Extent of organisational project risk management
Company project processes

OS4

Extent of refreshing project procedures

OS7

Extent of existence of project success measurement

OS8

Extent of supportive project organisational structure

OS9

Extent of existence of interactive inter-departmental project planning groups

OS12

Extent of organisational project quality management

OS13

Extent of ongoing project management training programs
Project baseline planning and management

PPL9

Extent of use: resource costs

PPL10

Extent of use: time-phased budgets

PPL15

Extent of use: risk management plan

PPL16

Extent of use: procurement management plan

PPL17

Extent of use: documented scope, cost, and schedule baselines

PPL21

Extent of use: disciplined change control process to manage and update scope,
schedule, and cost baselines

PPL22

Extent of use: changes are approved through change control before being implemented

PPL23

Extent of use: roles, responsibilities, accountabilities, and authorities documented

PPL24

Extent of use: contingency plan

PPL25

Extent of use: specific risks covered in the contingency plan are identified

Project control and contingency planning
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Table 1

Project construct measurement items (continued)
Overall company performance

PPRF1

Overall, our company is one of the most successful companies in the industry.

PPRF2

From an overall profitability standpoint, our projects have been successful.

PPRF3

Compared to major competitors, our projects are far more successful.

PPRF4

Compared to our major competitors, our on-time project performance time is better.

PPRF5

The overall quality of our projects is higher than that of our competitors.

PSPR5

The typical level of customer satisfaction at the end of your projects

PSPR6

The typical level of technical performance at the end of your projects

Project customer satisfaction

4

Results

4.1 Variable constructs and validities
The reliability results are given in Table 2. The data indicate that the measures were good
in terms of internal consistency reliability. The composite reliabilities of the constructs
exceed the threshold value of 0.70 (Guilford, 1954). In addition, the average variance
explained exceeded the recommended value of 0.50 for each construct (Fornell and
Larcker, 1981).
Table 2

Assessment of the measurement model

Variable constructs
Project organisational support

Composite reliability

Average variance
explained (AVE)

0.8766

0.6402

Company project processes

0.8887

0.5711

Project baseline planning and management

0.8605

0.5529

Project control and contingency planning

0.8942

0.6283

Company performance

0.9165

0.6876

Project customer satisfaction

0.9082

0.8321

Table 3 provides the test results for vdiscriminant validity between the constructs. The
diagonals are the square root of the average variance extracted (AVE) and the
off-diagonal elements are the corresponding construct inter-correlations. Since the
diagonals are all greater than the construct inter-correlations, there was discriminant
validity.
Convergent validity is demonstrated in Table 4, which indicates the factor and cross
loadings of all indicators. Table 4 indicates that all of the items loaded on their respective
construct with a value greater than 0.70 and the cross loadings were all, except one, less
than their factor loading by more than 0.2. PPL15 in the Project Baseline Planning and
Management construct had a cross loading difference of 0.14, with POS.
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Discriminant validity (inter-correlations of constructs and square root of AVEs)
Company
Project
organisational project
support
processes

Variable
constructs

Project
Project
baseline
Project
control and Company
planning
customer
contingency performance
and
satisfaction
planning
management

Project
organisational
support

0.8001

Company
project
processes

0.5618

0.7557

Project
baseline
planning and
management

0.6217

0.4643

0.7436

Project
control and
contingency
planning

0.6387

0.5458

0.6563

0.7927

Company
performance

0.3089

0.3596

0.3529

0.2498

0.8292

Project
customer
satisfaction

–0.1042

–0.0016

–0.0864

–0.0514

0.3959

Table 4

77

0.9122

Factor loadings (ital) and cross loadings
Project
Project
Project
baseline
control and
Company
customer
planning
contingency performance
and
satisfaction
planning
management

Project
organisational
support

Company
project
processes

OS1

0.8013

0.4562

0.4060

0.4736

0.2713

–0.0114

OS6

0.7600

0.4833

0.4730

0.4502

0.3327

–0.0615

OS10

0.7817

0.4167

0.5538

0.4672

0.1596

–0.2052

OS11

0.8546

0.4507

0.5410

0.6301

0.2401

–0.0495

OS4

0.4098

0.7509

0.2700

0.3985

0.2478

–0.0317

OS7

0.3466

0.7546

0.2430

0.3237

0.3214

0.0922

OS8

0.5320

0.7603

0.4296

0.4059

0.2034

–0.0802

OS9

0.4870

0.7431

0.3856

0.4522

0.3606

–0.0250

OS12

0.4208

0.7928

0.2850

0.4262

0.2915

0.0703

OS13

0.3342

0.7310

0.4575

0.4410

0.2084

–0.0142

PPL9

0.3540

0.2269

0.7127

0.2991

0.2597

–0.1247

PPL10

0.4904

0.3172

0.8150

0.4997

0.2249

–0.1606

PPL15

0.5655

0.3039

0.7074

0.5539

0.2765

0.0325

PPL16

0.4434

0.3972

0.7266

0.5468

0.1327

–0.2151
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Table 4

Factor loadings (ital) and cross loadings (continued)
Project
Project
baseline
Project
control and
Company
customer
planning
contingency performance
and
satisfaction
planning
management

Project
organisational
support

Company
project
processes

PPL17

0.4160

0.4520

0.7510

0.4846

0.3988

PPL21

0.5962

0.3477

0.5331

0.8095

0.2490

0.0137

PPL22

0.4481

0.4603

0.4485

0.7868

0.1490

–0.0825

0.0977

PPL23

0.5653

0.4285

0.5300

0.8020

0.2742

0.0234

PPL24

0.4831

0.5200

0.5664

0.7843

0.1463

–0.0702

PPL25

0.4229

0.4068

0.5130

0.7802

0.1621

–0.1003

PPRF1ex
PPRF2ex
PPRF3ex
PPRF4ex
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4.2 Hypothesis testing results
The research model was tested using partial least squares (PLS) (Fornell and Bookstein,
1982) because it enables a small sample size and latent constructs to be modelled as
formative constructs. An additional benefit of PLS is that it is non-parametric and, thus,
does not require that the assumption of a normal data distribution be met (Chin et al.,
2003). The final model found significant relationships between six constructs with both
moderating and mediating influences. Figure 2 shows the structural model results. All
paths are positive (i.e., in the expected direction) and statistically significant at p < 0.05.
Hypothesis 1 (H1) was supported with the path coefficient (α) of 0.485 for the path
from POS to PCCP. The path between CCP and PCCP was significant with the path
coefficient of 0.273. This supports H2. In comparison, POS (environmental factor) was
seen to have a stronger influence than CCP (organisational process asset) on PCCP. This
indicates that environmental factors should take precedence over OPAs in order to have
effective control and contingency planning when managing a project.
POS also exhibited a significantly-positive influence on project baseline planning and
management with the path coefficient of 0.342. H3 was supported. PCCP had a positive
effect on project baseline planning and management with the path coefficient of 0.438.
H4 was supported. In addition, PCCP (α = 0.438) had a stronger influence than POS
(α = 0.342) on project baseline planning and management. This finding indicates that
change control processes and contingency plans are more effective than organisational
support of resources at the planning and managing project baseline. Hypothesis 5 (H5)
was supported with the path coefficient (α) of 0.390 for the path from project baseline
planning and management to CP.
Project customer satisfaction (α = 0.430) had an even higher effect on CP than project
baseline planning and management. H6 was supported.

5

Discussion

5.1 Theoretical implications
For decades, research in quality management, six sigma, and lean production have found
many antecedent success factors important are firms achieving the benefits of those
initiatives. Chief among those is the importance of senior management support and
involvement. The implementation activities of many of the improvement initiatives in
these business improvement programs are managed as projects and require changes in the
ways firms operate. In the introduction to this research, it was noted that new projects
often bring changes to an organisation and can affect stakeholders of all kinds, and CP.
Our research has both validated and extended the current understanding of several
mechanisms and constructs influencing the success of project initiatives by focusing on
the discipline and practice of PM within an organisation specifically using experienced
experts well versed in PM tools in gathering the research data.
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5.2 Managerial implications
In the context of PM, senior management support is actualised through the establishment
of organisational systems that integrate PM goals and activities with other company goals
and support the creation and use of company-wide project processes and procedures that
help ensure that a disciplined approach is followed. This research has validated the
importance of these constructs and their influence on company success, but has also
helped extend the understanding by demonstrating how these constructs influence other
skilled PM practices in mediating relationships. PBPM and PCCP are both foundational
and critical skills in effective PM. However, our research shows that these are both
mediating constructs dependent on the antecedent constructs related to senior
management support for their success. CP is dependent on PBPM (PBPM), but the
effectiveness of PBPM is dependent on POS and PCCP, and PCCP is dependent on
company-wide project processes. A key managerial implication of these findings is that
the most skilled project managers in organisations without these senior management
support mechanisms in place are likely to experience limited success. Therefore, project
managers in these situations should consider developing additional baseline activities and
risk management plans to create the organisational support and company-wide
collaboration necessary for project success.

5.3 Limitations
Since all of the subjects that participated in this study were PMPs in China, the findings
warrant careful interpretations because the data were limited to one specific country.
Moreover, the PMPs in the sample belonged to various industries. In the future
researchers may want to aim at studying a specific industry (e.g., manufacturing,
logistics, etc.).

6

Conclusions

Firms that develop company-wide organisational support systems and company-wide
procedures and processes for managing projects within an operations organisation do
better at overall implementing project planning and control systems. Additionally, these
can, and generally do, lead to better planning and management of individual projects,
which leads to stronger competitive CP, which also supports higher individual project
customer satisfaction. An area of future research is suggested by studying in greater detail
the relationships between the constructs associated with the ‘Project Office’ and the
‘Project Management Maturity Model’ and how these enhance CP and customer
satisfaction with projects (PMI Standards Committee, 2013). The conceptual framework
for this study will be extended in future research and additional critical success factors
will then be incorporated into the research models.
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