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Abstract 
 
A major area of innovation within the architecture, engineering, and construction (AEC) industry involves 
the re-engineering of project delivery processes, yet successful implementation of such processes requires 
a significant organizational change effort. The AEC industry is often regarded as a laggard in the uptake of 
innovation, and personnel resistance to change is among the most commonly cited barriers to change 
adoption. The objective of this study was to understand the extent to which project level personnel change 
readiness is affected by a variety of antecedents within 16 AEC owner organizations, each of which 
independently implemented a planned strategic change in their project delivery processes. An outcome-
oriented perspective of change readiness was incorporated to empirically document behavioral response 
to change at the individual level (n = 96) among owner project managers and contracting officers. Change 
readiness outcomes were measured via an action research method in relation to contextual, personnel, 
content, and process antecedents present prior to change implementation on each AEC project. Results 
indicated that change management process factors of increased change message delivery and extensive 
change agent involvement had the greatest effect on outcomes of high change readiness. Individual 
experience and project scope considerations also had a relationship with change readiness, although to a 
far lesser extent. Contributions of this study include an empirical, multi-organization, real-time data set of 
change implementation within the AEC industry, identification of significant antecedent effects on 
personnel change readiness outcomes, and associated recommendations for change practitioners. Future 
research is recommended to investigate additional personnel-oriented characteristics of project teams 
and their corresponding relationship to change readiness. 
 
   
Research Details 
 
INTRODUCTION 
 
In recent years, owner organizations in the architecture, engineering, and construction (AEC) industry 
have increasingly sought more effective methods to procure and manage their projects (Miller et al. 2000; 
Sullivan 2011). Owner-driven innovation within the AEC industry has primarily emphasized the re-
engineering of project delivery processes, such as the owner’s approach to proposal criteria and 
evaluations, how design and construction operations are planned and organized, and how owners manage 
their relationships with consultants and contractors throughout the lifetime of service delivery (Bygballe 
and Ingemansson 2014; Migliaccio et al. 2008).  
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Implementation of a re-engineered project delivery process requires owner organizations to initiate a 
planned organizational change effort aimed at steadily codifying the new processes within their everyday 
operations. Enacting a planned organizational change is both a complex and resource-intensive 
undertaking (Armenakis and Harris 2009), particularly in the AEC industry, which, at times, is accused of 
lagging behind other industries in the uptake of innovation (Bygballe and Ingemansson 2014; Henderson 
and Ruikar 2010; Marsh and Flanagan 2002). The manner in which an organization’s personnel react to a 
planned change can have a considerable effect on implementation success; in fact, personnel support is 
identified to be critical for success in strategic change initiatives (Jansen et al. 2009), whereas personnel 
resistance is perhaps the most significant barrier (Foote 2001; Peansupap and Walker 2005).  
 
The concept of change readiness is directly linked to employee behaviors to accept or oppose 
organizational change, which intertwines behavioral outcomes of change readiness with the actual 
success of organizational change efforts (Armenakis et al. 1993, p. 681). Change readiness is commonly 
defined in the literature as “the extent to which an individual or individuals are cognitively and emotionally 
inclined to accept, embrace, and adopt a particular plan to purposefully alter the status quo” (Holt et al. 
2007, p. 235). Readiness is a critical concept for change practitioners, evidenced by Jones et al.’s (2005) 
finding that heightened readiness levels were predictive of change implementation success, where 
success was measured as personnel satisfaction with and usage of new systems. With these stakes in 
mind, researchers have long argued that organizations should consider antecedent conditions present 
before launching change initiatives and whether antecedents can foster greater change readiness, which 
in turn may minimize opposition and encourage personnel acceptance of the change (Judson 1991).  
 
The objective of this study was to understand the extent to which project level personnel change readiness 
is affected by a variety of antecedents within 16 AEC owner organizations, each of which independently 
implemented a planned strategic change in their project delivery processes. An outcome-oriented 
perspective of change readiness was incorporated to empirically document behavioral response to change 
at the individual level (n = 96) among owner project managers and contracting officers. Change readiness 
outcomes were measured via an action research method in relation to contextual, personnel, content, 
and process antecedents present prior to the start of change implementation on each AEC project. 
Comprehensive statistical analysis, including correlation analysis, hierarchical multiple regression, and 
relative weight analysis was conducted to identify the extent to which antecedents significantly affected 
personnel change readiness outcomes. Contributions of this study include an empirical, multi-
organization, real-time data set of change implementation within the AEC industry, identification of 
significant antecedent effects on personnel change readiness outcomes, and associated 
recommendations for change practitioners. 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
 
CHANGE READINESS: AN OUTCOME-ORIENTED PERSPECTIVE 
 
In their recent review of the change readiness literature, Rafferty et al. (2013, pp. 112–113) emphasized 
the need for future research to focus on outcome measures of change readiness and designated change-
supportive behaviors as “one set of key outcomes.” Weiner (2009, p. 71) identified outcomes such as pro-
change behavior and commitment to change as perhaps the “least theorized and least studied aspect” of 
readiness for change. Past studies have shown that organizational members exhibit high readiness by 
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demonstrating enthusiasm and change-supportive behaviors during implementation, whereas low 
readiness is manifested by minimal effort at best and outright resistance at worst (Jones et al. 2005; Lines 
2004). Therefore, a key indicator of whether employees did indeed have high readiness, or a lack thereof, 
is by measuring change readiness outcomes during implementation.  
 
Beyond their implications for overall implementation success, outcome measures of change readiness 
contain distinct methodological advantages. At the individual level of analysis, which was adopted in this 
study, Rafferty et al. (2013) argue that measures of employee intentions to change are not appropriate to 
include as a component of readiness; rather, they recommend direct observations of employee positive 
(or negative) emotional responses to change as a more evaluative judgment of change readiness. Social 
learning theory proposes that high change readiness is reflected during implementation by organizational 
members who participate in change initiation actions, exert greater effort when faced with barriers, and 
demonstrate a capacity for supportive and championing actions (Bandura 1986). Furthermore, research 
studies designed to measure change readiness levels in real time, during the change event itself, have 
benefits over retroactive studies because people have been found more likely to overestimate positive 
and negative emotions when reflecting on past events (Fisher 2002). 
 
Behavioral Continuums of Change Readiness 
 
Within the organizational change literature, Coetsee (1999, p. 204) noted that authors tend to focus either 
on change-accepting reactions such as supportive actions, willing participation, and commitment or on 
change-rejecting behaviors such as resistance, opposition, and avoidance. Yet these two areas are seldom 
linked. This is still the case in more recent literature, where many authors have emphasized change-
supportive behavior yet neglected change rejection (Herscovitch and Meyer 2002; Fedor et al. 2006; Jaros 
2010; Kim et al. 2011), while others have focused on levels of employee resistance without including 
change-acceptance indicators (Bareil et al. 2007; Giangreco and Peccei 2005; Hultman 2006; Piderit 2000; 
Smollan 2011). Such studies tend to define the low end of their scales, with either a lack of resistance or 
a lack of support, and fall short of fully linking the two phenomena.  
 
Coetsee (1999) purported that change acceptance and rejection actually comprise two opposite poles on 
a single continuum of change reactions, linked together by a neutral “transition phase” consisting merely 
of compliant behavior. Coetsee’s definition of change acceptance was commitment focused and divided 
into supportive actions such as cooperation, participation, and championing. Change rejection was placed 
on a scale ranging from passive, active, and aggressive resistance. Coetsee’s assertion of a single 
continuum was supported by an earlier study which found that when change readiness is high, employees 
will more skillfully, persistently, and supportively act to implement the change, whereas when readiness 
is low, employees will resist, put forth minimal effort, and at best engage in compliant action (Klein and 
Sorra 1996).  
 
The concept of behavioral continuums of change readiness is also related to research in the area of 
diffusion of innovation, where an individual’s “innovativeness” is defined as their willingness to engage in 
workplace change initiatives (Braak 2001). The wellknown diffusion of the innovation bell curve, 
developed by Rodgers (2003), theorizes that human reactions to innovation follow a normal distribution, 
including early adopters who will lead the change as enthusiastic champions, the early majority who 
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support the change once it has been endorsed by leaders, the late majority who react to change in a 
skeptical and uncomfortable manner, and the laggards who are openly resistive in their rejection of 
innovation.  
 
Change-Accepting Behaviors 
 
Change acceptance includes change-supportive behaviors and commitment to change, which are typically 
defined in a strictly positive sense that does not consider change rejection (Jaros 2010, p. 87). Kim et al. 
(2011, p. 1665) considered change-supportive behaviors, which they defined as actions employees engage 
in “to actively participate in, facilitate, and contribute to a planned change initiated by the organization,” 
to be key indicators of change readiness. Herscovitch and Meyer (2002) conducted two studies on 
employee commitment to organizational change, which they defined as a mentality that “binds an 
individual to a course of action deemed necessary for the successful implementation of a change 
initiative.” Their first study measured commitment in terms of change-supportive behaviors such as 
employee compliance, cooperation, and championing actions, yet stopped short of including change. In 
their second study, Herscovitz and Meyer did broaden their focus to account for active and passive 
resistance (Herscovitch and Meyer 2002, p. 478); however, their inclusion of a separate set of multi-item 
scales focused exclusively on compliance, cooperation, and championing behavior, which supports their 
definition of commitment as a predominantly change-supportive measure. 
  
Change-Rejecting Behaviors 
 
Change rejection is most commonly cited in terms of personnel resistance, which includes actions 
intended to hinder a planned organizational change. Resistance to change is perhaps the most significant 
barrier to the successful implementation of new processes (Foote 2001; Maurer 1996; Peansupap and 
Walker 2005; Prochaska et al. 2001). Coetsee (1999) noted that resistance is “usually seen as a negative 
force.” Resistance to change is most commonly measured in the form of directly observable behaviors 
(Mumby 2005). For example, Giangreeco and Peccei (2005) defined resistance to change as a form of 
dissent to a change process, including a range of indifferent, passive, and active behaviors. In another 
study, Hultman (2006) divided resistance into two distinct forms, which he classified as active and passive 
displayed behaviors.  
 
Lines et al. (2015) investigated personnel resistance within owner organizations who implemented a 
planned change in the project delivery tactics used to procure, contract, and manage their AEC projects 
(n = 104). Their study was limited to the resistance domain, where resistance to change was viewed as a 
dichotomous measure to document the frequency with which owner project team members resisted 
change implementation. A key result of their analysis was to identify the presence and involvement of 
formal change agents as a major factor in reducing the frequency of personnel resistive behaviors; 
however, their study did not account for the intensity of the personnel reactions encountered nor did it 
consider change-supportive behaviors. The present study addresses these limitations through further 
analysis of a majority subset of Lines et al.’s (2015) data sample, shifting the focus from resistance 
frequency to a scaled intensity measure of change readiness. Change readiness is defined in the present 
study as an outcome-oriented measure comprised of a continuous spectrum of change-rejecting, change-
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neutral, and change-accepting behaviors, thereby capturing a broader behavioral range and accounting 
for the intensity (rather than frequency) of personnel reactions to change Implementation 
 
 
ANTECEDENTS OF CHANGE-READINESS  
 
Much research has been devoted to understanding how change implementation processes and conditions 
can affect change readiness. Successful organizational change efforts have been noted to emphasize the 
creation of high change readiness by fostering employee support, enthusiasm, and positive thinking about 
the change rather than merely focusing on overcoming resistance (Piderit 2000). Although little research 
has been specific to the AEC industry, proposed methods for creating change readiness include four 
antecedent categories (Holt et al. 2007): context, the circumstances under which the change is occurring; 
personnel, the characteristics of the participating organizational members; content, the content of what 
is being changed, how much, and how quickly; and process, how the change is being communicated and 
implemented. The following sections examine the existing literature around these antecedent categories 
and their relationship to the change readiness of personnel specifically within the AEC industry. 
 
Context Factors of Change Readiness  
 
The literature acknowledges the project-based nature of the AEC industry as both a hindrance and driver 
of change implementation. The overall complexity and product diversity of the design and construction 
process is noted as a complicating factor for the industry’s ability to accept and implement change 
(Bygballe and Jahre 2009; Slaughter 2000; Winch 1999). The entire industry is generally driven by 
individual projects, each with its own unique constraints around budget, schedule, and scope (Barrett and 
Sexton 2006; Tatum 1989). Implementing change can be difficult while the organization must also manage 
project-specific needs, particularly when the owner’s business objectives can vary widely from one project 
to the next (Pheng and Teo 2004). Understanding how project-specific factors affect the project team’s 
ability to accept and implement a planned change is critical, especially considering the large portfolio of 
projects owner organizations typically must choose from when nominating individual projects as 
candidates for enacting the new project delivery processes. 
  
Personnel Factors of Change Readiness 
 
When project personnel are asked to implement new processes, organizational learning ultimately occurs 
on an individual level as each project team member becomes familiar with the new expectations, 
approaches, and actions that are required within their role and responsibilities (Huang and Shih 2011). 
Wilkinson (2005) went so far as to suggest an AEC industry “rule of thumb” that 80 percent of successful 
implementation of innovative systems depends on “tackling personnel and process issues,” whereas only 
20 percent is related to resolving the technical aspects of the change. Top managers in construction often 
state that innovative capacity stems from experience on past projects, implying that technical experience 
of individual project members may influence how they respond to change (Nam and Tatum 1997). 
Hadjimonolis (2000) found individual capability and managerial position to affect innovation in small, 
project-based firms, and other research has noted that resistance often arises from the lower hierarchical 
levels within the organization who are often most affected by the change (Henderson and Ruikar 2010).  
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Content Factors of Change Readiness 
 
Appropriate expectations and motivation of the change content can be crucial to an organization’s ability 
to accept change (Barrett and Sexton 2006). Organizations often desire a “quick fix” (Garratt 1999), yet 
organizational change research points to impatience and unrealistic expectations of rapid change 
introduction as a primary reason for failure (Armenakis et al. 1999). Researchers have stressed the 
importance of planning longer strategic horizons for change implementation to be achieved (Tatum 1989). 
Rodgers (2003) argued that the rate of implementation is an important behavioral aspect, and Smollan et 
al.’s (2010) study found that even when participants accepted the specific objectives of the change, they 
may still resist the speed of the change if they feel it is unrealistic for the content that is required.  
 
Another aspect of an organization’s change-related expectations is their perception of how different the 
content of the new processes are in comparison to their traditional modes of operation. In a survey of 411 
members of U.S.-based owner organizations who were implementing new project delivery systems for 
the first time (design-build), nearly 70 percent of respondents cited a gap between owner expectations 
and actual change outcomes, which resulted from a lack of understanding of the operational differences 
inherent within the new processes (Jergeas and Fahmy 2006). Personnel need an opportunity to 
“disengage” from the organization’s current operations and become accustomed to the new process 
content (Denhardt et al. 2009). If organizational members do not expect the change to introduce a large 
shift in the content of their work requirements, they may react with shock and resistance when reality 
proves otherwise. 
  
Process Factors of Change Readiness 
Internal champions responsible for leading the change initiative play an important role in implementation 
(Wolpert 2010). In their study of a construction company’s implementation of a new project management 
technology, Wong and Zhang (2013) identified top management support and the presence of an internal 
champion as key factors for success. A study of 10 successful implementations of innovation within the 
U.S. construction industry stated as an “unwritten rule” of success that top managers should be personally 
involved with implementation efforts (Nam and Tatum 1997). Another aspect of the organization’s change 
management approach is the extent to which the change message is communicated to personnel. Change-
related training is necessary to minimize employee uncertainty and the fear of not knowing how to 
perform their job function in a new way, which can ultimately result in reluctance or even open resistance 
(Wolpert 2010). Henderson and Ruikar (2010) observed that in order to increase change readiness, 
training and education should precede any change being introduced. 
 
  
METHODOLOGY 
 
This study was intended as an exploratory, theory-building investigation of the planned implementation 
of strategic change within the architecture, engineering, and construction industry. The research objective 
was to document an outcome-oriented measure of change readiness among personnel in AEC project 
teams and investigate the relationship between various antecedent conditions and individual change 
readiness. 
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Data Sample and Research Context 
 
The data sample consisted of 16 AEC owner organizations, including 14 public owners (state and municipal 
governments, institutions of higher education, public school systems) and 2 private organizations 
(education, defense contracting). Each organization was separately engaged in the implementation of 
nearly identical organizational change objectives. Such consistency in organizational change objectives 
across a multi-organization data set is a unique contribution to the organizational development literature, 
where organizational changes come in a variety of forms (mergers, acquisitions, technology integration, 
business project reengineering, etc.), making comparison of cross-organization attributes difficult.  
 
The organizational change objectives of the participating organizations consisted of the adoption of three 
new project delivery processes. First, a best value procurement process was implemented to select AEC 
firms, which introduced entirely new evaluation criteria within the owner organizations (in many cases 
differing significantly from the organization’s existing procurement practices based upon low-bid or other 
traditional proposal criteria). The second new project delivery process being implemented was the 
completion of explicit planning deliverables by the project teams from the owner organization and the 
selected AEC firm prior to contract award. The output of this process included written documents detailing 
a project milestone schedule, mitigation approaches for specific project risks, and coordination of 
resources to be provided by the owner organization during project execution, all of which were included 
among the project contract documents. The third new process was a project management system for 
tracking risk management performance. This system was completed on a weekly basis for the project’s 
duration to track all effects on project cost, schedule, quality, and owner satisfaction. These three 
processes being implemented in sequence were considered to be a set of new project delivery approaches 
when compared to each AEC owner organization’s traditional forms of project delivery. 
  
Action Research Method 
 
Data collection followed an action research approach, where the researchers participated directly in the 
projects in a collaborative role with the owner organizations’ project teams. This methodology was 
consistent with action research approaches conducted in other organizational change research studies 
within the AEC industry; for example, Rezgui (2007) investigated virtual collaboration in construction 
projects, Sunding and Odenrick (2010) facilitated enhanced problem-solving capacity of construction 
project teams, Abrahamse and Lotriet (2012) studied the diffusion of mobile technology among project 
teams, and Love et al. (2012) determined optimal procurement approaches for public sector infrastructure 
projects.  
 
Benefits of action research include the opportunity to observe changes as they occur in real time, which 
facilitates a more detailed and holistic perspective of the organizational change dynamics within each 
project team (Coughlan and Coghlan 2002; Gummesson 2000; Jorgensen et al. 2003). Several data 
collection methods were employed, including content analysis of project documentation (including 
requests for proposals, proposal evaluation score sheets, precontract planning documents, risk 
management plans, project schedules, action item lists, change orders, and client satisfaction surveys), 
regular researcher participation in project meetings, and maintenance of a research journal documenting 
direct observation of personnel actions during change implementation 
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Variables and Level of Measure 
 
The dependent variable, personnel change readiness, was observed in each of the 48 project 
implementations of the new project delivery processes across the 16 participating owner organizations. 
An outcome-oriented view of change readiness was measured for two key personnel on each project, the 
owner’s project manager and the owner’s contracting officer (n = 96). This study was therefore conducted 
at the individual level of analysis, rather than the group or organization level, which are the three levels 
of analysis defined in Rafferty et al.’s review of change readiness (Rafferty et al. 2013).  
 
Change readiness was measured as a continuum of overt and directly observable behaviors ranging 
between the poles of extreme change acceptance and extreme change rejection. This continuum, defined 
in Table 1, was developed based upon previous scales in the literature such as Coetsee (1999), Judson 
(1991), and the second study conducted by Herscovitch and Meyers (2002). The behavioral measures of 
change-resistive behaviors were based upon studies by Giangreeco and Peccei (2005) and Hultman (2006), 
and change-supportive behaviors included recommendations from the first study conducted by 
Herscovitch and Meyers (2002).  
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Independent variables focused on four categories of change readiness antecedents: context, personnel, 
content, and process antecedents (Holt et al. 2007). Nine individual factors, define in Table 2, were 
identified among the four antecedent categories. Individual factors were measured as ordinal scales (with 
the exception of project scope, a categorical factor that was therefore measured on a nominal scale), 
which maintained methodological consistency across the nine factors and enabled exploratory research 
investigation of the relationships between individual sub-factors and the dependent variable. Further, 
these factors and their scales were selected based upon their ease of measure and unobtrusiveness of 
documentation within a practice-oriented action research setting. Antecedent factors were measured 
before project operations commenced in order to document the existing conditions prior to the point of 
initiating change implementation, enabling researchers to document change readiness outcomes in real 
time during implementation. 
 

 
 
Data Analysis 
 
A three-step analysis approach was used in order to investigate the extent to which change readiness is 
influenced by each of the nine change management factors measured. First, the bivariate relationships 
between change readiness and each predictor were investigated to identify significant bivariate 
associations. Spearman’s rho was chosen due to the fact that the independent variables were ordinal data 
measures (McClure 2005). Analysis of each predictor’s effect on change readiness followed Field’s 
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recommendation (2009, p. 73) for interpreting correlation coefficients, where coefficients above 0.5 
indicate a large effect, above 0.3 a medium effect, and above 0.1 a small effect.  
 
Second, variable selection testing was performed with all statistically significant bivariate relationships in 
order to generate a best-fit multiple regression model. Three hierarchical regressions— stepwise, forward, 
and backward—were performed in order to determine consistency in the selected best-fit models. The 
stepwise and forward methods each began with an empty model and added significant predictors until 
no additional variables met the significance criteria for entry. The main difference between the stepwise 
and forward methods is that the stepwise method considers variables for entry based upon model 
significance, whereas the forward method adds variables based upon their partial correlations. The third 
variable selection method, backward hierarchical multiple regression, began with a full model (in this case, 
including all significantly correlated predictors) and considered the variable with the smallest partial 
correlation for removal (p < 0.05) until no more variables met the criteria to be removed.  
 
Third, relative weight analysis (RWA) was utilized to understand the relative importance of each predictor 
included within the best-fit model. RWA is a method for measuring each predictor’s proportionate 
contribution toward the total predicted variance of a regression model (Johnson and LeBreton 2004). The 
difference between RWA and more traditional methods used to compare the variance among correlated 
predictors is important to note. Researchers ŽĨƚĞŶ�ƌĞƉŽƌƚ�ƐƚĂŶĚĂƌĚŝǌĞĚ�ƌĞŐƌĞƐƐŝŽŶ�ĐŽĞĨĨŝĐŝĞŶƚƐ�;ɴ�ǀĂůues) 
to analyze the importance between a predictor and the outcome variable; however, standardized 
regression coefficients produce known flaws in variable importance, particularly when predictors are 
correlated with one another (Johnson and LeBreton 2004; Tonidandel and LeBreton 2014). RWA permits 
a “more accurate partitioning of variance among correlated predictors” and eliminates problems 
associated with collinearity, which makes RWA an effective tool for better understanding how each 
variable contributed towards the variance explained in the dependent variable (Tonidandel and LeBreton 
2014).  
 
Raw relative weights are calculated by creating a new set of predictors via an orthogonal transformation 
approach (such that the new, orthogonal values are maximally related to the original set of predictors), 
which are plotted against the dependent variable. This produces a series of standardized regression 
coefficients that are then rescaled back to the original variables to produce an estimated raw relative 
weight for each predictor (Tonidandel et al. 2009). The authors utilized the RWAWeb tool developed by 
Tonidandel and LeBreton (2014) to perform these calculations with significance tests based on 
bootstrapping with 10,000 replications. Rescaled relative weights were obtained by dividing each raw 
relative weight by the model variance to provide an estimate of each predictor’s relative importance as a 
percentage of the total variance explained by the model. For full mathematical details on how relative 
weights were calculated, please refer to Tonidandel et al. (2009). 
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RESULTS 
 
Bivariate Correlation Analysis 
 
Correlation results and descriptive statistics are provided in Table 3. The correlation matrix revealed six 
significant correlations. The largest effect existed between change agent involvement and change 
readiness (0.604), which identified that direct involvement of change leaders served to increase personnel 
change readiness during implementation. Another large effect existed for change message delivery 
(0.558), suggesting that greater personnel exposure to change-related training prior to implementation 
increases their readiness level. A medium effect existed for the personnel position level (0.310), indicating 
that more senior personnel, such as supervisors and directors, exhibited greater change readiness than 
frontline personnel. Small effects were found for project scope ;оϬ͘ϮϵϳͿ͕� ƚŚĞ� ŽƌŐĂŶŝǌĂƚŝŽŶ͛Ɛ� ĞǆƉĞĐƚĞĚ�
implementation speed ;Ϭ͘ϮϱϬͿ͕� ĂŶĚ� ƉƌŽũĞĐƚ� ƐŝǌĞ� ;оϬ͘ϮϮϳͿ͘� dŚĞ� ŶĞŐĂƚŝǀĞ� ĚŝƌĞĐƚŝŽŶ� ŽĨ� ƚŚĞ project scope 
correlation shows that construction projects were more likely to possess higher readiness for change than 
facilities service projects. Higher change readiness was observed when the content of the change was 
expected to follow a multiyear, longitudinal implementation period, rather than an accelerated 
implementation rate. Change readiness was inversely related to project size, with smaller projects (valued 
under $1 million) encountering higher change readiness among project personnel than larger projects. No 
significant association with change readiness was found for project duration, personnel career stage, or 
the organization’s expectation of the change magnitude.  
 

 
 
Multiple Regression: Variable Selection Testing 
 
In order to generate a best-fit model for change readiness, variable selection testing was conducted by 
performing hierarchical multiple regression with the six antecedent factors that had significant 
correlations. Consensus was achieved among the three variable selection tests, shown in Table 4, which 
provided greater validity of the results. The selected best-fit model included four of the six predictors: 
change agent involvement, change message delivery, personnel position level, and project scope. The two 
factors of project size and implementation speed were removed as insignificant predictors. The resulting 
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best-fit model was statistically significant at the 99 percent confidence level and explained approximately 
50 percent of the variation in personnel change readiness (R2 = 0.501, F[22.834], p < 0.001).  
 

 
 
Relative Weight Analysis 
 
Results of relative weight analysis, conducted using RWAWeb (Tonidandel and LeBreton 2014), are shown 
in Table 5, where b = ƵŶƐƚĂŶĚĂƌĚŝǌĞĚ�ƌĞŐƌĞƐƐŝŽŶ�ĐŽĞĨĨŝĐŝĞŶƚ͖�ɴ�с�ƐƚĂŶĚĂƌĚŝǌĞĚ�ƌĞŐƌĞƐƐŝŽŶ coefficient; RW = 
raw relative weight (within rounding error, raw weights will sum to R2); CI-L = lower bound of confidence 
interval used to test the statistical significance of raw relative weight, RW; CI-U = upper bound of 
confidence interval used to test the statistical significance of raw relative weight, RW; and RS-RW= relative 
weight rescaled as a percentage of predicted variance in the criterion variable attributed to each predictor 
(within rounding error, rescaled weights sum to 100%).  
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The results indicated that all four predictors explained a statistically significant (p < 0.05) amount of 
variance in change readiness, as none of the 95% confidence intervals for the tests of significance 
contained the value zero. Change message delivery was found to have the highest relative importance in 
predicting change readiness (RW = 0.1942), followed closely by change agent involvement (RW = 0.1854). 
Although statistically significant, project scope (RW = 0.066) and personnel position level (RW = 0.056) 
influenced change readiness to a much lesser extent. RWA revealed change message delivery and change 
agent involvement to have a much greater proportional contribution to change readiness than was 
revealed in a simple analysis of the unstandardized or standardized regression coefficients. 
  
 
DISCUSSION 
 
Change Message Delivery Reduces Fear and Uncertainty 
 
Providing extensive change-related training to personnel who will be involved in implementation was 
found to be the most influential factor in creating change readiness. This finding is consistent with prior 
literature that has identified change-related communication, specific to the change initiative, its 
implementation, and related successes and challenges, to be a key driver of organizational change 
(Whelan-Berry and Somerville 2010). In their foundational article on the topic of change readiness, 
Armenakis et al. (1993) established a framework of five components that should be addressed in the 
content of the change message, along with three strategies of message conveyance. The present study 
augments the literature by specifically measuring the extent to which the change message was delivered 
to organizational members prior to the start of change implementation, a combination that has not before 
been addressed. Results from this research indicate a positive relationship between the extent of change-
related communication prior to implementation and personnel acceptance during implementation.  
 
One reason for the importance of delivering an extensive change message is that employees’ individual 
feelings of self-efficacy must be considered prior to change implementation. Although employee feelings 
may remain unspoken, questions of “How do we actually do this?” and “Do we as an organization, and I 
personally, even have the capability to do this successfully?” are common. Previous studies have shown 
that greater uncertainty surrounding the change will result in greater resistance due to higher levels of 
fear and anxiety among organizational members (Giangreeco and Peccei 2005; Hultman 2006). Extensive 
delivery of the change message addresses these concerns by providing how-to training that describes the 
step-by-step actions employees will be asked to carry out. This information must be specific to the project 
role that each employee will fulfill on the project; for example, within the present study, contracting 
officers were often concerned with what RFP language must be inserted into their tender documents to 
describe new evaluation criteria, whereas project managers were more concerned with defining what the 
approach should be for conducting risk-focused planning meetings with an AEC firm prior to contract 
award. 
 
Specifically within the AEC industry, a fundamental challenge facing planned organizational change 
implementation is that employees are being asked to depart from conventional project delivery processes 
that have typically been established over years of tradition and practice (Migliaccio et al. 2008). Change 
message delivery, therefore, is not only critical to provide step-by-step, how-to information, but also to 
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describe the organization’s long-term, strategic objectives and intent of the change initiative. Balogun and 
Jenkins (2003) noted that change-related training should move beyond explicit details of the new 
processes and also generate new knowledge of the paradigm shift in how personnel understand their job 
functions in relation to the organization’s strategic objectives. The present study adds empirical support 
for Balogun and Jenkins’s claim by revealing a relationship between a greater extent of organization-level 
change training and personnel change readiness. When immersive training around the step-by-step, how-
to aspects of the change process is coupled with a long-term and strategic perspective of how the change 
will bring benefits beyond the individual project level, the results of this study suggest that employee 
readiness is enhanced.  
 
 
Change Agent Involvement Provides Support and Accountability 
 
The level of participation of a change agent, or change champion, was found to have the second-greatest 
effect on personnel change readiness outcomes. This finding contributes to the literature by addressing 
Lyons et al.’s (2009, p. 461) concern that there exists a “paucity of studies” that have empirically evaluated 
the relationship between change leadership and change readiness. The results indicate that greater levels 
of change agent involvement at the implementation level (i.e., participating directly to help enact the new 
project delivery processes within a single project context) correspond with higher levels of project 
personnel change readiness. Previous literature supports this finding by noting that high levels of change 
agent involvement provide an avenue for two-way communication with organizational members tasked 
with carrying out day-to-day aspects of the change, which in turn serves to build personnel support for 
the change effort (Henderson and Ruikar 2010). Herold et al.’s (2007) study on transformational 
leadership also found that leaders influence levels of employee support for change initiatives.  
 
High levels of change agent involvement also provide employees with a clear signal of the organization’s 
long-term commitment to the change effort. If organizational leaders believe they can merely dictate 
organizational change and then expect their employees to follow suit, they jeopardize the credibility of 
the entire effort due to a lack of demonstrated “principal support” (Armankis et al. 1993). Personnel who 
notice that the organization’s leadership is not actively participating may feel that the organization is not 
“walking the walk,” which can create the perception that the change is nothing more than the “flavor of 
the month” and lead to skepticism and lack of enthusiasm (Luecke 2003). A study by Todnem (2005) built 
upon Armenakis et al.’s (1993) original framework for creating readiness by identifying the importance of 
implicit communication, which consisted of nonverbal communication where change leaders and 
managers led by example to demonstrate the organization’s commitment to the new processes. Our 
results provide strong support of these classic arguments about the importance of the change agent role 
by finding that extensive change agent participation, in the form of actually “walking the walk” at the day-
to-day level of change implementation, is linked to higher change readiness.  
 
Organizations Should Consider Project Factors during Implementation 
 
Leaders who are responsible for leading the change effort are faced with the challenge of selecting which 
projects among the owner organization’s entire project portfolio are appropriate candidates for 
implementation of new project delivery processes. When presented with the opportunity to introduce 
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changes in project delivery processes on either a construction, design and engineering, or facility services 
contract, owner organizations should be cognizant that construction projects have been found to respond 
in a more predictably favorable manner. This may indicate that the construction industry context has 
greater readiness for change, at least when the change content is related to project delivery processes.  
 
Yet the authors strongly caution that project scope (as well as size and duration) should not be the only 
factors considered when choosing between project alternatives. The strategic value and organizational 
learning opportunities of each project must also be evaluated. Implementing planned organizational 
change is, by its very nature, a long-term and complex endeavor (Kanter 2003). Organization-level 
considerations may be even more important than project-level factors; for example, owner organizations 
must assess the long-term potential of their internal user groups to successfully respond to the change 
effort. For example, construction projects are often managed by a capital construction department, 
whereas a planning department may handle design and engineering work, and a facilities and operations 
department may be responsible for overseeing a variety of service and operations contracts. Each of these 
departments is constrained by differing project volumes, resources, and personnel, all of which are 
important strategic considerations that can affect long-term institutionalization.  
 
Furthermore, owners must consider the potential return on investment when choosing between project 
opportunities. Kotter (1995) recommended that change practitioners strive to produce “short-term wins” 
to demonstrate the value of the change as a strategy to build commitment for the change among 
organization members. For an AEC owner, a service contract may have a broader effect across the 
organization, meaning that potential benefits of utilizing the new project delivery processes may result in 
greater savings that are also more visible to their personnel. These results could in turn be communicated 
within the organization as a success story pointing to tangible change benefits, which can drive even 
greater change readiness for future projects.  
 
Change Readiness Is Influenced by Personnel Characteristics 
 
A direct relationship between personnel change readiness and position level within the organization was 
found. Supervisors and executives who were involved in the project-level implementation of change were 
found to respond more enthusiastically than frontline personnel, such as project managers or contracting 
officers. This result may be reflective of the top-down nature of organizational change within the owner 
organizations that participated in the study. The initial decision to move forward with project delivery– 
related change was typically made at the supervisor and executive levels; supervisors usually supported 
the change as a method for improving performance within their respective departments and executives 
approved the resources necessary for implementing the change. Frontline personnel typically became 
actively involved only once approval for the change effort was already granted at higher levels within the 
organizational hierarchy. Perhaps unsurprisingly, the results then indicated that frontline personnel had a 
less favorable response to change implementation than their supervisors and executives.  
 
Based on these findings, owner organizations are encouraged to seek feedback and participation from 
their frontline personnel during the initial stages of change-related planning and preparations. Previous 
studies have linked a lack of personnel participation in the change effort as a cause of resistance (Erwin 
and Garmin 2010; Rosenberg and Mosca 2011). Bamford and Forrester (2003) specifically identified 
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operational supervisors, who directly oversee frontline personnel, as perhaps being the most critical 
hierarchical level for accepting and leading change efforts. This is because operational supervisors occupy 
a cross-functional position that has the most direct contact with both operations personnel (where the 
brunt of day-to-day change implementation will occur) and department executives (who are often 
responsible for providing resources to support the change effort).  
 
Recommendations for Practitioners  
 
According to the preceding findings, the following recommendations are provided for change 
practitioners in the AEC industry, particularly to provide guidance when planning and assessing the 
antecedent conditions within their organizations prior to commencing change implementation actions:  
 

1. Organizations must put serious consideration into their change management processes. Two 
foundational change management process elements, change message delivery training and 
change management leadership, were found to have a significant effect on fostering greater 
personnel acceptance of the change.  

 
2. The change message should be delivered to organizational members before those members are 

asked to partake in change implementation actions. If personnel are being asked to change their 
day-to-day operations, the organization’s leadership is responsible to first, and extensively, explain 
how the change will affect each employee, their individual job function, and the organization’s 
long-term strategy.  
 

3. Organizations that are serious about the change and truly view it as a strategic objective should 
demonstrate this by formally identifying a core group of change agents to lead the effort. This 
simultaneously signifies the organization’s commitment to the change and provides employees 
with a direct point of contact whenever they have questions and concerns about the change effort.  

 
4. Change agents should possess both the willingness and the availability to directly participate in 

day-to-day change implementation deliverables. Achieving such extensive involvement may 
require that change implementation become designated as a true part of each change agent’s job 
function. 
 

5. When faced with selecting candidate projects for new process implementation from a portfolio of 
numerous projects, AEC owners should take contextual factors into account. Certain project-
specific factors, such as the project scope, may correspond with higher change readiness. Other 
projects may offer the potential to quickly generate success stories that help generate additional 
employee interest.  
 

6. Frontline personnel demonstrated lower change readiness outcomes than supervisors and 
executives. Change leaders may consider soliciting participation from frontline individuals who are 
considered to be open to change, since their individual support and enthusiasm are critical drivers 
of change implementation success. 
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CONCLUSION 
 
The objective of this study was to investigate the manner in which specific change management factors 
influence the way organizational change is received on the project level in the architecture, engineering, 
and construction industry. A data sample of 17 different owner organizations, each implementing the 
same organizational change objectives, participated in a longitudinal action research study. Results from 
correlation analysis and variable selection testing found a best-fit multiple regression model for predicting 
change readiness of AEC project teams during the implementation of new project delivery processes. 
Extensive change message delivery was found to have the greatest relative importance (RW = 0.1942), 
followed closely by level of change agent involvement with project-level change implementation (RW = 
0.1854). Project scope (RW = 0.0658) and personnel position level (RW = 0.0555) accounted for a far lesser, 
although still significant, amount of the variance in change readiness. This study represents a contribution 
to change practitioners as well as the body of knowledge in AEC and organizational behavior research by 
empirically investigating antecedents of individual change readiness, which Rafferty et al. (2013, p. 121) 
noted that only a small number of previous studies have done. Providing organizational members with 
appropriate change-related training should not be overlooked and has the benefit of improving 
organizational members’ feelings of participation, self-efficacy, and comfort with the change effort. 
Internal change agents must be formally designated and prepared for high levels of engagement on the 
project level of change implementation. This provides change-related support to organizational members, 
communicates the organization’s strategic commitment to the change, and keeps leadership in touch with 
the emotional responses of their personnel.  
 
Limitations and Recommendations for Future Research 
 
Although the best-fit regression model has significant explanatory power, nearly 50 percent of the 
variance in change readiness was unexplained by the change management factors measured in this study. 
Additional factors should be considered in future research, including the transformational leadership 
characteristics and actions of change agents (Jansen et al. 2009); the organization’s historical frequency 
and success with previous organizational change efforts (Walker et al. 2007); and various aspects of 
organizational culture, such as trust, bureaucracy, and values (Luecke 2003).  
 
Perhaps the most surprising result of this study was the relative unimportance of personnel 
characteristics. The authors do not necessarily conclude that personnel characteristics have a small effect 
on change readiness; rather, these results are likely indicative of the fact that the two personnel 
characteristics observed within this study (position level and career stage) may not be the key personnel 
characteristics that influence change readiness. Prior research has hypothesized that individual personnel 
may each have a varying “predisposition” or “openness” to supporting organizational change (Bareil et al. 
2007). Future research is recommended to consider the relationship between AEC personnel readiness 
for change and individual personnel personality traits, emotional intelligence, influence styles, and 
leadership characteristics; based on their extensive experience observing and implementing 
organizational change in the AEC industry, the authors believe these soft-side characteristics likely 
influence change readiness and are recommended as important areas of future research.  
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The study was limited to a single measure of change readiness as opposed to a multicomponent measure. 
Although using a behavioral continuum is preferable to using dichotomous measures (i.e., whether an 
employee resisted the change or not), multi-component measures are considered to have greater 
accuracy and reliability (Coyle-Shapiro 1999; McIver and Carmines 1981, p. 15). Future research is 
recommended to incorporate multicomponent measures. One advantage of the behavioral continuum 
employed within the study was that it linked change acceptance and rejection, which are commonly 
studied as disparate topics. The resulting measure resulted in a single intensity scale of change readiness 
behavioral outcomes separated by a neutral transition zone.  
 
This study was also limited to measurement of change readiness at the individual level. Rafferty et al. 
(2013) have called for studies to also examine change readiness at the work group and organizational 
levels based on their observation that relationships found at one level of analysis may be stronger or 
weaker than at a different level of analysis. Since this study was limited to the individual level of measure, 
the discussion and analysis were purposefully focused on the individual implications of change readiness 
in order to minimize generalizations at the work group and organizational levels. 
  
 
REFERENCES 
 
1. Ankrah, N.A., Proverbs, D., and Debrah, Y. (2008). “Factors influencing the culture of a 

construction project organization: An empirical investigation.” Engineering, Construction and 
Architectural Management, 16(1), 26-47.  

2. Armenakis, A., Bedeian, A. (1999). "Organizational Change: A Review of Theory and Research in 
the 1990s." Journal of Management, (25)3, 293-315 

3. Armenakis, A., Harris, S. (2009). "Reflections: our Journey in Organizational Change Research 
and Practice." Journal of Change Management, 9(2), 127-142. 

4. Armenakis, A., Harris, S., Feild, H. (1999). "Making Change Permanent: A Model for 
Institutionalizing Change Interventions." Research in Organizational Change and Development, 
12, 97-128. 

5. Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. 
Englewood Cliffs, NJ: Prentice-Hall 

6. Barrett, P. and Sexton, M. (2006). “Innovation in Small, Project-Based Construction Firms.” 
British Journal of Management, 17, 331-346. 

7. Battilana, J., Gilmartin, M., Sengul, M., Pache, A., Alexander, J. (2010). “Leadership 
competencies for implementing planned organizational change.” The Leadership Quarterly, 21, 
422-438. 

8. Beer, M., Eisenstat, R. (1996). "Developing an organization capable of implementing strategy and 
learning." Human Relations, 49, 597-619 

9. Belassi, W. and Tukel, O., 1996. "A new framework for determining critical success/failure 
factors in projects." International Journal of Project Management, 14(3), 141–151. 

10. Betts, M. and T. Wood-Harper (1994). "Reengineering Construction: A New Management 
Research Agenda." Construction Management and Economics, 12, 51–556. 

11. Bluedorn, A. C. and Denhardt, R. B. (1988). "Time and organizations." Journal of Management, 
14, 299-320. 

12. Bouchlaghem, D. and Whyte, J. (2004). ‘‘IT innovation within the construction organization." 
Construction Management and Economics, 32(2), 1-12. 

INTERLINKED



 RESEARCH STUDY 
 

 

 

13. Bovey, W. and Hede, A. (2001a). “Resistance to organizational change: the role of cognitive and 
affective processes.” Leadership & Organization Development Journal, 22(8), 372-82. 

14. Bovey, W. and Hede, A. (2001b). “Resistance to organisational change: the role of defence 
mechanisms.” Journal of Managerial Psychology, 16(7), 534-548. 

15. Carty, G. (1995). "Construction." Journal of Construction Engineering and Management, 121(3), 
319–328. 

16. Cho, C. and Gibson, G.E. (2001). “Building Project Scope Definition Using Project Definition 
Rating Index.” Journal of Architectural Engineering, 7(4), 115-125. 

17. Chreim, S. (2006), “Managerial frames and institutional discourses of change: employee 
appropriation and resistance.” Organization Studies, 27(9), 1261-87. 

18. Chua, D., Kog, Y., Loh, P., Jaselskis, E., 1997. "Model for construction budget performance – 
neural network approach." Journal of Construction Engineering and Management, 12(3), 214–
222. 

19. Coetsee, L. (1999). "From resistance to commitment." Public Administration Quarterly, 23, 204–
222. 

20. Cooke-Davies, T. (2002). “The ‘real’ success factors on projects." International Journal of Project 
Management, 20(3), 185–90. 

21. Construction Productivity Network (1997). "Human Resources for Construction Innovation: 
Report of IMI International Workshop." University of Reading, May 19–20. 

22. Coughlan, P. and Coghlan, D. (2002), “Action research for operations management.” International 
Journal of Operations & Production Management, 22(2), 220-40. 

23. Coulson-Thomas, C. (2013). "New Leadership and creating the high performance organisation: 
Part 2." Industrial and Commercial Training, 45(2), 92-98. 

24. Cowan-Sahadeth, K. (2010). "Business transformation: Leadership, integration and innovation - A 
case study." International Journal of Project Management, 28(2010), 395-404. 

25. Cristobal (2011). “Critical Path Definition Using Multicriteria Decision Making: PROMETHEE 
Method.” Journal of Management in Engineering, 29(2), 158-163. 

26. Dainty, A., Cheng, M. and Moore, D. (2003). "Redefining performance measures for construction 
project managers: an empirical evaluation." Construction Management and Economics, 21, 209–
218. 

27. Day, G. S. (1994). "Continuous Learning About Markets." California Management Review, 
36(Summer), 9–31. 

28. de Wit, A. (1988). "Measurement of project success." International Journal of Project 
Management, 6(3), 164–70. 

29. Dodgson, M. and J. Bessant (1996). Effective Innovation Policy: A New Approach. Routledge, 
London. 

30. Durand, R. (2006). Organizational evolution and strategic management. London: Sage 
publications. 

31. Eby, L. T., Adams, D., M., Russell, J. E. A., & Gaby, S. H. 2000. "Perceptions of organizational 
readiness for change: Factors related to employees’ reactions to the implementation of team-based 
selling." Human Relations, 53, 419-442. 

32. El-Sheikh, A. and Pryke, S.D. (2010) "Network gaps and project success." Construction 
Management and Economics, 28(12), 1205–1217. 

33. Eriksson, P., Westerberg, M. (2010). "Effects of cooperative procurement procedures on 
construction project performance: A conceptual framework." International Journal of Project 
Management, 29, 197-208. 

INTERLINKED



 RESEARCH STUDY 
 

 

 

34. Erwin, D., and Garman, A. (2010). "Resistance to organizational change: linking research and 
practice.” Leadership & Organization Development Journal, 31(1), 39-56. 

35. Federal Highway Administration. (2002). “Design-build contracting; Final rule.” Federal 
Register, 67(237), 75901-75935. 

36. Fiedler, S. (2010). "Managing resistance in an organizational transformation: A case study from a 
mobile operator company." International Journal of Project Management, 28, 370-383. 

37. Fisk, E.R. (2003), Construction Project Administration. Prentice Hall, Columbus, OH. 
38. Gibson Jr., G., Wang, Y., Cho, C., and Pappas, M. (2006). "What is Preproject Planning, 

Anyway?" Journal of Management in Engineering, 22(1), 35-42. 
39. Gareis, R. (2010). "Changes of organizations by projects." International Journal of Project 

Management, 28(2010), 314-327. 
40. Gareis, R., Stummer, M., 2008. Processes & Projects. Manz, Vienna. 
41. Giangreco, A. and Peccei, R. (2005). “The nature and antecedents of middle manager resistance to 

change: evidence from an Italian context." International Journal of Human Resource 
Management, 16(10), 1812-1829. 

42. Gilmore, T., Shea, G., Useem, M. (1997). "Side effects of corporate cultural transformations." 
Journal of Applied Behavioral Science, 33, 143-154. 

43. Gransberg, D. D., Barton, R. F. (2007). "Analysis of Federal Design-Build Request for Proposal 
Evaluation Criteria." Journal of Management in Engineering, 23, 105-111. 

44. Gransberg, D. D. and Molenaar, K. (2004). "Analysis of Owner's Design and Construction Quality 
Management Approaches in Design/Build Projects." Journal of Management in Engineering, 30, 
162-169. 

45. Gray, B., Stensaker, I., and Jansen, K. (2012). "Qualitative Challenges for Complexifying 
Organizational Change Research: Context, Voice, and Time." Journal of Applied Behavioral 
Science, 48(2), 121-134. 

46. Griffith, A. and Watson, P. (2004). Construction Management: Principles and Practice. Palgrave 
McMillan, London. 

47. Gummesson, E. (2000). Qualitative Methods in Management Research. Sage, Thousand Oaks, 
CA. 

48. Halpin, D. and R. Woodhead (1998). Construction Management (2nd edition). Wiley, New York. 
49. Harms, P. D. and Crede, M. (2010). “Emotional Intelligence and Transformational and 

Transactional Leadership A Meta-Analysis.” Journal of Leadership & Organizational Studies, 
17(1), 5-17. 

50. Hegazy, T. (2006). “Simplified Project Management for Construction Practitioners.” Cost 
Engineering, 48(11), 20-28. 

51. Hendry, C. (1996). "Understanding and creating whole organizational change thorugh learning 
theory." Human Relations, 49, 621-641. 

52. Herscovitch, L., & Meyer, J. P. (2002). "Commitment to organizational change: Extension of a 
three-component model." Journal of Applied Psychology, 87, 474–487. 

53. Holt, D., Self, D., Thal Jr., A., Lo, S. (2003). "Facilitating organizational change: a test of 
leadership strategies." Leadership & Organization Development Journal, 24(5). 

54. Holt, D., Armenakis, A., Field, H., Harris, S. (2007). "Readiness for Organizational Change: The 
Systematic Development of a Scale." The Journal of Applied Behavioral Science, 43(2), 232-255. 

55. Huan, Y., and Shih, H. (2011). "A new mode of learning organization." International Journal of 
Project Management, 32 (5/6), 623-644. 

56. Hughes, M. (2011). “Do 70 Per Cent of All Organizational Change Initiatives Really Fail?” 
Journal of Change Management, 11(4), 451-464. 

INTERLINKED



 RESEARCH STUDY 
 

 

 

57. Jansen, J., Vera, D., and Crossan, M. (2009). "Strategic leadership for exploration and 
exploitation: The moderating role of environmental dynamism." The Leadership Quarterly, 
20(2009), 5-18. 

58. Jergeas, G. (2006). “Ten Critical Principles for Successful Design-Build Projects.” Cost 
Engineering, 48(11), 29-34. 

59. Johnson, J. W. (2004). "Factors affecting relative weights: The influence of sampling and 
measurement error." Organizational Research Methods, 7, 283-299. doi: 
10.1177/1094428104266018 

60. Johnson, J. W., & LeBreton, J. M. (2004). "History and use of relative importance indices in 
organizational research." Organizational Research Methods, 7, 238-257. doi: 
10.1177/1094428104266510 

61. Jones, R. A., Jimmieson, N. L., & Griffiths, A. 2005. "The impact of organizational culture and 
reshaping capabilities on change implementation success: The mediating role of readiness for 
change." Journal of Management Studies, 42, 361-386. 

62. Jorgensen, F., Boer, H, Gertsen, F. (2003). "Jump-starting continuous improvement through self-
assessment." International Journal of Operations & Production Management, 23(10), 1260-1278. 

63. Kim, T.-G., Hornung, S., & Rousseau, D. M. (2011). "Change-supportive behavior: Antecedents 
and the moderating role of time." Journal of Management, 37, 1664-1693. 

64. Kinicki, A, Kreitner, R (2006). Organizational Behavior: Key Concepts, Skills, & Best Practices. 
New York, NY: McGraw-Hill Companies 

65. Langley, A. (1999). "Strategies for theorizing from process data." Academy of Management 
Review, 24, 691-710. 

66. Lehtiranta, L., Karna, S., Junnonen, J., Julin, P. (2014). “The role of multi-firm satisfaction in 
construction project success.” Construction Management and Economics, 30, 463-475. 

67. Levy, S.M. (2000), Project Management in Construction. McGraw-Hill, New York, NY. 
68. Lines, R. (2004), “Influence of participation in strategic change: resistance, organizational 

commitment, and change goal achievement.” Journal of Change Management, 4(3), 193-215. 
69. Lines, R. (2005), “The structure and function of attitudes toward organizational change.” Human 

Resource Development Review, 2, 1-25. 
70. Lines, B., Perrenoud, A., Smithwick, J., Sullivan, K. (2014). “Implementing New Project Delivery 

Strategies: Development of a Web-Based Multimedia Tool to Support Owner Project Team 
Training.” International Journal of Construction Education and Research. 

71. Loosemore, M., Dainty, A. and Lingard, H. (2006). Human Resource Management in 
Construction Projects. Thomson South-Western, London. 

72. Luecke, R. Managing Change and Transition. Harvard Business School, Boston, MA. 
73. Malisch, W. and Suprenant, B. (2012). “Beware of Risk Transfer: Part 2.” Concrete Contractor, 

August/September 2012, 12-13. 
74. McClure, P. (2005). "Correlation Statistics: Review of the Basics and Some Common Pitfalls." 

Journal of Hand Therapy, 378-380. 
75. McGrath, J. E., & Rotchford, N. L. (1983). "Time and behavior in organizations." Research in 

Organizational Behavior, 5, 57-101. 
76. Medina, C.C., Lavado, A.C., Cabrera, R.V. (2005). “Characteristics of Innovative Companies: A 

Case Study of Companies in Different Sectors.” Creativity and Innovation Management, 14(3), 
272-287. 

77. Migliaccio, G. C., Shrestha, P. P., Clarke, M., O’Connor, J. T., & Gibson, G. E. (2006, October). 
Final report 0-4661-5 to Texas Department of Transportation. Austin: University of Texas at 
Austin, Center for Transportation Research. 

INTERLINKED



 RESEARCH STUDY 
 

 

 

78. Migliaccio, G.C., Gibson, G.E., O'Connor, J.T. (2008). "Changing Project Delivery Strategy: An 
Implementation Framework." Public Works Management & Policy, 12(3), 483-502. 

79. Miller, J. B., Garvin, M. J., Ibbs, C. W., & Mahoney, S. E. (2000). "Toward a new paradigm: 
Simultaneous use of multiple project delivery methods." Journal of Management in Engineering, 
16(3), 58-67. 

80. Mir, F. A., and Pinnington, A. H. (2014). "Exploring the value of project management: Linking 
Project Management Performance and Project Success." International Journal of Project 
Management, 32(2014), 202-217. 

81. O’Connor, J. T., Gibson, G. E., & Migliaccio, G. C. (2004a, August). CDA procurement process 
model, Report 0-4661-P1 to Texas Department of Transportation. Austin: University of Texas at 
Austin, Center for Transportation Research. 

82. O’Connor, J. T., Gibson, G. E., & Migliaccio, G. C. (2004b, August). Essential elements of CDA 
master contract, Report 0-4661-P2 to Texas Department of Transportation. Austin: University of 
Texas at Austin, Center for Transportation Research. 

83. Oreg, S. (2006). “Personality, context, and resistance to organizational change.” European Journal 
of Work and Organizational Psychology, 15(1), 73-101. 

84. Pettigrew, A. M., Woodman, R. W., & Cameron, K. S. (2001). "Studying organizational change 
and development: Challenges for future research." Academy of Management Journal, 44, 697-713. 

85. Phua, F., Rowlinson, S. (2004). "How important is cooperation to construction project success? A 
grounded empirical quantification." Engineering, Construction and Architectural Management, 
11(1), 45-54. 

86. Pietroforte, R., & Miller, J. B. (2002). "Procurement methods for US infrastructure: Historical 
perspectives and recent trends." Building Research & Information, 30(6), 425-434. 

87. Powell Jr. (2002). "Organizational Change Models." Futurics, 26(3&4), 20-45. 
88. Rafferty, A., Jimmieson, N., Armenakis, A. (2013). "Change Readiness: A Multilevel Review." 

Journal of Management, 39 (1), 110-135. 
89. Smollan, R. (2011). "The multi-dimensional nature of resistance to change." Journal of 

Management & Organization, 17(6), 828-849. 
90. Snell, S. J., Tonidandel, S., Braddy, P., & Fleenor, J. (2013). "The Relative Importance of Political 

Skill Dimensions for Predicting Managerial Effectiveness." European Journal of Work and 
Organizational Psychology. doi:10.1080/1359432X.2013.817557 

91. Swan, W., Khalfan, M., 2007. "Mutual objective setting for partnering projects in the public 
sector." Engineering, Construction and Architectural Management, 14(2), 119–130. 

92. Tatum, C. B. (1989). "Organising to Increase Innovation in Construction Firms." Journal of 
Construction Engineering and Management, 115, 4. 

93. Todnem, R. (2005). “Organisational Change Management: A Critical Review.” Journal of Change 
Management, 5(4), 369-380. 

94. Tonidandel, S. and LeBreton, J. M. (2014). "RWA Web: A Free, Comprehensive, Web-Based, and 
User-Friendly Tool for Relative Weight Analysis." Journal of Business Psychology, DOI 
10.1007/s10869-014-9351-z. 

95. Tonidandel, S., LeBreton, J. M., & Johnson, J. W. (2009). "Determining the statistical significance 
of relative weights." Psychological Methods, 14, 387-399.doi: 10.1037/a0017735 

96. Tzortzopoulos, P., Sexton, M. and Cooper, R. (2005), "Process models implementation in the 
construction industry: a literature synthesis." Engineering, Construction and Architectural 
Management, 12(5), 470-86. 

INTERLINKED



 RESEARCH STUDY 
 

 

 

97. U.S. Department of Transportation, Federal Highway Administration. (2004). "Report to Congress 
on public-private partnerships." Retrieved May 23, 2014, from 
http://www.fhwa.dot.gov/reports/pppdec2004/pppdec2004.pdf 

98. Walewski, J., Gibson, G. E., & Jasper, J. (2001, October). Project delivery methods and 
contracting approaches available for implementation by the Texas Department of Transportation, 
Report 0-2129-1 to Texas Department of Transportation. Austin: University of Texas at Austin, 
Center for Transportation Research. 

99. Walker, A. (2002). Project Management in Construction. Blackwell Science, Oxford. 
100. Walker, J., Armenakis, A., Bernerth, J. (2007). "Factors influencing organizational change efforts: 

An integrative investigation of change content, context, process and individual differences." 
Journal of Organizational Change Management, 20(6), 761-773. 

101. Wang, Y., and Gibson Jr., G. (2010). "A study of preproject planning and project success using 
ANNs and regression models." Automation in Construction, 19, 341-346. 

102. Washington, M. and Hacker, M. (2005), “Why change fails: knowledge counts.” Leadership & 
Organization Development Journal, 26(5), 400-411. 

103. Weiner, B.J. (2009). “A theory of organizational readiness for change.” Implementation Science, 
4, 67-75. 

104. Whelan-Berry, K., Alexander, P. (2007). "Exploring the impact of the changes in group-level 
leadership on change implementation." Paper presented at Academy of Management, Atlanta, 
Georgia, August, 2007. 

105. Winch, G. (1999). "Zephyrs of Creative Destruction: Notes on the Innovation Problem in 
Construction." Building Research and Information, 26(5), pp. 268–279. 

106. Wong, A.K.D. and Zhang, R. (2013). “Implementation of web-based construction project 
management system in China projects by Hong Kong developers.” Construction Innovation, 
13(1), 26-49. 

107. Xia, B, Chan, A., Zuo, J. Molenaar, K. (2013). “Analysis of Selection Criteria for Design-Builders 
through the Analysis of Requests for Proposal.” Journal of Management in Engineering, 29(1), 
19-26. 

108. Yun, G., Shin, D., Kim, H., Lee, S. (2011). “Knowledge-mapping model for construction project 
organizations.” Journal of Knowledge Management, 15(3), 528-548. 

109. Zammuto, R.F. (2001). "Book review of breaking the code of change." Administrative Science 
Quarterly, 46(4) 769-798. 

110. Zhang, L., and Fan, W. (2013). “Improving performance of construction projects: A project 
manager’s emotional intelligence approach.” Engineering, Construction, and Architectural 
Management, 20 (2), 1950207.  

 
 

INTERLINKED


