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A B S T R A C T   

Organizations need well-prepared teams to perform their projects with efficiency and effectiveness. In such socio- 
technical systems, project teams’ capability to face and surpass difficulties play a critical role for the organi-
zational reliability. Hence the relevance of studying project team resilience, defined here as the team’s ability to 
deal with problems, overcome obstacles, and quickly recover from adverse and possibly harmful situations 
without collapsing. This paper presents an empirically-tested theoretical model for explaining team resilience. 
Results show that several factors such as Trust & Solidarity, Focus on results, Commitment, Management & 
Accountability, Embracing conflicts, Work conditions, and Skills & Behaviors are important contributors for team 
resilience. The findings discussed here contribute both to a better understanding of how project team resilience 
can be studied theoretically and improved in practice and to determine the triggers to ensure the proper ad-
justments to improve the overall organizational resilience and consequent reliability and performance.   

1. Introduction 

There is an increasing prevalence of temporary organizations or 
projects [1]. However, projects still fail to live up to stakeholders’ ex-
pectations as they continue to be disappointed by the results [2]. One 
explanation for this phenomenon is the fact that many organizations are 
unable to deal with the pressure and problems that frequently arise, 
which limits their ability to properly manage projects and frequently 
results in time or cost overruns, and even poor quality [3]. 

Projects are becoming more and more complex, which gives rise to a 
context of adversity [4]. This requires adjustment mechanisms to deal 
with difficult circumstances and stressors, which are environmental 
stimuli that often require actions from the individuals, the team or even 
the organization [5]. To maintain progress and achieve project success, 
the team needs to be able to bounce back from setbacks [6]. Being 
resilient in such environment entails having the necessary capabilities to 
deal with the unknown and successfully go through transforming and 
adjusting processes [7]. 

Resilience capabilities are, therefore, critical for the system reli-
ability in overall, and human reliability in particular. Human beings 

play a unique role in social-technical systems [8], and their lack of 
judgment or failure, have been deeply associated with an increased 
probability of accidents and major negative impacts [9,10]. Thus, the 
importance of determining factors to explain the behavior of human 
beings in the process of improving the overall system reliability [8]. 

Resilience thinking can help project managers improving reliability 
and performance through flexible, systemic and context-specific ap-
proaches once confronted with disruptive events [11] and also helps to 
create conditions that enable to solve issues and promote stability [12]. 
However, there is a limited understanding of resilience in the context of 
projects or teams. 

Recently, Thomé et al. [13] suggested that the lack of coverage of the 
concept of resilience by the literature deserves more attention by 
scholars and that is an opportunity for new developments and contri-
butions. As argued by Bhamra et al. [14], there is a need to conduct good 
quality empirical-based research, particularly focused on case studies 
and surveys, to fully develop the area and properly recognize the po-
tential of improving the resilient characteristics within organizations. In 
the specific case of project management and human reliability, resil-
ience is still a very recent field of research that needs to be reinforced by 
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qualitative and quantitative studies [11,15]. 
In this context, team resilience can be described as the team’s ability 

to deal with problems, overcome obstacles, or resist the pressure caused 
by adverse situations without collapsing [16]. This paper aims to answer 
to the research question “what are the key factors for explaining project 
team resilience?” and to contribute to the body of knowledge by pre-
senting a new model for project team resilience. The unit of analysis in 
our study is, therefore, the project team. Team resilience has a distinct 
nature when compared with resilience at the individual level. Team 
resilience might be influenced by individual resilience, but two or more 
resilient individuals might not be a resilient team [17]. Additionally, 
team characteristics in temporary organizations, such as resilience, are 
distinct from those in permanent organizations [18], where teams usu-
ally work together from a long period, while in projects, team members 
work together just for a particular endeavor during a short period. 

A theoretical model for explaining team resilience was assessed with 
empirical data resulting from a survey focusing Information Systems (IS) 
projects, and hypotheses were tested using the Structural Equation 
Modeling (SEM) approach since it is adequate for complex research 
models with a large number of indicators [19]. Studying the project 
team resilience is particularly important in the case of IS projects [20], 
considering the lower levels of success that these projects have shown in 
recent decades [21,22] and the important role that these socio-technical 
projects have in modern organizations [21]: a) they are the backbone of 
today’s organizations [23]; b) they are critical for the productivity and 
competitiveness of virtually any human organization [24]; and c) they 
involve significant investments [25]. 

The paper is organized as follows. The second section presents the 
study background. The third section describes the theoretical model. 
The fourth section presents the research methodology. The fifth section 
presents the analysis and results of a structural equation model for 
explaining team resilience. Finally, in the last two sections are discussed 
the results and the main conclusions that emerged from this study, and 
suggestions are presented for further work. 

2. Background 

2.1. Reliability, Human Reliability and Resilience 

The unprecedented technological progress has been challenging for 
the convergence of multiple knowledge areas and professionals to deal 
with a broader spectrum of complexity, especially by pushing them to 
understand the intricacies of concepts like integrity, reliability, avail-
ability, maintainability, and safety to assure system integration and fully 
operability [26]. 

Some of these concepts have been frequently used throughout the 
past decades, namely the concept of reliability applied in the context of 
engineering, which began in the early 1950s in the fields of communi-
cations and transport. The U.S. Military Standard (M1L-STD721B) de-
fines the reliability concept as the probability of an item to perform its 
intended function for a specified period of time under stated conditions. 
However, reliability may not be quite as simple to define as previously 
mentioned, due to the increasing level of system complexity in-
teractions, evolving product quality requirements, safety regulations, 
“green” legislation, economic and financial pressures, and the increasing 
amount of stakeholders involved in the decision process, which requires 
a holistic and systemic approach for properly assessing systems behavior 
as a whole. 

It is widely accepted that human beings play a unique role in social- 
technical systems, namely those involved in the design, construction, 
installation, maintenance, and operations [8,27]. One important 
concept in this context is Human Reliability, which is focused on the 
interactions between humans and systems, assessing its overall impli-
cations and detecting other determining factors to explain the impact of 
human beings in the process of improving system reliability [8]. 

New challenging features and requirements arise with the 

digitalization of industry and the necessity both to include the in-
teractions between humans and Cyber-Physical Systems and measure 
their implications in terms of system reliability [28]. In this new context 
brought by the digital revolution, concepts like resilience are critical 
aspects that should be included in human reliability studies to enhance 
the system’s stability and control behaviors that might affect the sys-
tem’s overall performance [15], which often relies on human capital 
[29]. 

Resilience is a concept widely used in many domains, including 
ecology, psychology, climate change, critical infrastructure, and orga-
nization science. The term “resilience” derived from the Latin verb 
resilire, which can be defined as the ability to recover quickly from 
difficult and possibly harmful situations [30]. However, its definitions 
can vary depending on the scope under analysis, whether it is a com-
munity, an organization, a project, an engineering system or others. 
From a systematic literature review, Righi et al. [31] identified several 
possibilities for describing resilience. Two examples are presented here 
as common definitions: “Resilience is a measure of the persistence of 
systems and of their ability to absorb change and disturbance and still 
maintain the same relationships between populations or state variables” 
([32], p. 14); “Resilience is closely related with the capability and ability 
of an element to return to a stable state after a disruption” ([14], p. 
5376). Organizational resilience can also be defined as the organiza-
tion’s ability to recover from shock or disturbance resulting from 
adverse and unexpected situations [33], by responding to the situations 
that endanger its organizational survival and prosperity [34]. 

System resilience is usually linked with the system’s ability to rapidly 
adjust to its proper functioning conditions after suffering disturbances 
[35]. Therefore, a resilient system must be able to reduce the proba-
bility, and consequences of the failures occurred, and be able as well to 
recover to its proper operating level within an acceptable period of time 
and at minimum cost [36], without any major degradation of its oper-
ational parameters. System resilience should include a clear set of re-
lationships to the main system’s metrics regarding the accepted risk 
level and its corresponding reliability [37]. Therefore, it should include 
mechanisms of inherent resilience and adaptive resilience to ensure 
better system adaptability capacity and, in this way, promote a better 
overall performance [38]. 

2.2. Project Team Resilience 

The ability to properly deal with unexpected events, focusing on a set 
of actions to compensate the persistence of damaging circumstances, 
requires a specific set of competencies, experience and attitudes [39]. 
Therefore, resilience shortens the individuals’ recovery period and 
guarantees a strengthened will, as well as an increased resourceful re-
pository for future situations [40], which is critical for human func-
tioning and organizational reliability [41]. 

Resilience can be used to characterize individuals’ ability to over-
come setbacks and to, somehow, measure their life achievements and 
career expectations or ambitions [42]. In the end, as mentioned by 
Coutu [[43] p. 2]: “More than education, more than experience, more 
than training, a person’s level of resilience will determine who succeeds 
and who fails.” 

This scenario changes when we start focusing on team resilience and 
not exclusively on the individual. In general, the mechanisms considered 
in the resilience of a team are similar to those pointed out in the indi-
vidual. However, the teamwork dimension and the interactions between 
its members bring up new aspects that need to be adequately considered 
to measure its dependencies and impacts on the team performance [44]. 

The resilience of a team can be defined as the team’s ability to deal 
with problems [45], to overcome obstacles [16], or to resist the pressure 
of adverse situations (e.g., the early leaving of a team member), without 
collapsing; this capacity allows the team to positively adjust to suc-
cessfully perform particular tasks and increase reliability, longevity and 
the overall performance [46]. This ability translates into a set of 
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determinants that make the team more or less resilient and can be 
boosted to protect a group of individuals from the potential adverse 
effects of the stressors they collectively encounter during a project 
lifecycle [47]. 

The ties developed between team members (which equates to the 
degree of team connectivity) and their openness provide teams with the 
proper conditions to face and overcome problems that might impact 
project’s goals; these ties also enhance learning possibilities and gen-
erates new insights which will increase the adaptability process when 
experiencing new adversities in the future [47,48]. 

Team resilience is a key attribute, especially when organizations are 
confronted with emergencies and need to figure out suitable responses 
to ensure the desired outcomes before and after a crisis [49], to survive 
times of extreme difficulty, such as the ones experienced with the 
COVID–19 pandemic. 

Competencies for team resilience can be improved [50] over time 
and Alliger et al. [17] identified 40 team–level behaviors, categorized 
within three major strategies: 1) Minimize - behaviors that address 
conditions prior to a crisis and which act as anticipatory control; 2) 
Manage - behaviors which are used to handle the crisis as it unfolds, and 
3) Mend - behaviors used to regain resources and team health after a 
crisis. More recently, Morgan et al. [51] studied the psychosocial en-
ablers and strategies to promote the development of team resilience, and 
found five main themes: 1) inspire, motivate and challenge team 
members to achieve performance excellence; 2) develop a 
team-regularity system based on ownership and responsibility; 3) 
cultivate a team identity and togetherness based on “selfless” culture; 4) 
expose the team to challenging training and unexpected/difficult situ-
ations; and 5) promote the enjoyment and positive outlook during 
stressors. 

While the literature provides several relevant resilience frameworks 
[52], the operationalization of these frameworks to understand resil-
ience in the project context requires strategies that are dependent on the 
characteristics of an organization. The organizational capacity to 
develop a resilient attitude among its members should be anchored on 
specific competencies, routines, and processes to achieve the proper 
alignment towards moving forward and creating an adjustable setting to 
enhance the integration of all the aspects needed to develop a resilient 
organization [53]. The resilience work integration should focus on three 
different dimensions: individuals; teams or groups; and organizational 
context. 

In the individual dimension, the typical aspects presented focus on 
the ability to solve problems, having strong faith and confidence, as well 
as a combination of resourcefulness and counterintuitive agility gained 
by practising useful habits and by being prepared for any situation [45]. 
Team resilience should focus on developing a group structure, shaped by 
common rules and values, based on shared transformational leadership, 
thoughtful interactions amongst team members during unexpected sit-
uations, and proactive awareness to promote an emphasis on team 
improvement ([47,48]). The organizational context should foster a 
positive orientation through the development of strong core values [43] 
coupled with a sense of purpose [54], a clear vision and communication, 
a non-hierarchical structure (diffuse power) and accountable environ-
ment [55]. 

3. Theoretical Model 

Team resilience is critical for any project; however, to the best of our 
knowledge, there is no comprehensive and integrated theoretical 
framework for explaining it. Aiming to help fill this gap in the literature, 
we developed a new theoretical model based on the previous work of 
Amaral et al. [56], which assumes that factors Trust & Solidarity, Focus 
on results, Commitment, Management & Accountability, Embrace con-
flicts, Work conditions, and Skills & Behaviors are related to team 
resilience. Furthermore, we hypothesize that team resilience can be 
explained by these factors. The theoretical model for team resilience is 

shown in Fig. 1. Each arrow in the figure represents the hypotheses to be 
tested empirically. 

Trust & Solidarity primarily consist of having project team mem-
bers who are genuinely open to one another about their mistakes and 
weaknesses, making it possible to build a foundation for trust [46]. 
Collaboration among project team members is crucial to minimize 
individualistic behavior in favor of teamwork results, thus promoting 
solidarity between project team members [57]. Trust and solidarity set 
the tone for another construct of the model – Embrace conflicts. Thus, 
the following hypothesis: 

H1: Team resilience can be explained by Trust & Solidarity. 
Focus on results consists of setting the team members’ focus on the 

project results rather than on their individual needs, such as career 
development or recognition, or the needs of their departments. There-
fore, it is essential to establish specific project result indicators, thus 
minimizing project ambiguities and promoting systematic feedback on 
the current project results [58]. Thus, the following hypothesis: 

H2: Team resilience can be explained by Focus on Results. 
Commitment includes engagement to the project results and plan of 

action. For enhancing project commitment it is essential, for example, to 
involve the project team in the project plan development, to encourage 
team members to put forward their ideas and make them feel that their 
views are duly taken into account, and to include the systematic 
dissemination of project results during project team performance re-
views [59]. A lack of commitment also leads to lack of accountability, 
which is another important construct of the model. Thus, the following 
hypothesis: 

H3: Team resilience can be explained by Commitment. 
Management & Accountability focus on the management of a plan 

of action, aiming at minimizing disturbances during the project life-
cycle, enabling the communication of each team member’s priorities to 
other members, performing project control close to the project team, and 
helping the team to manage change [60]. It also involves project team 
accountability, i.e., there are consequences which might be positive 
(rewards) or negative (penalties) whether the project staff is delivering 
the project’s planned results or not [61]. Thus, the following hypothesis: 

H4: Team resilience can be explained by Management & 
Accountability. 

Embrace conflicts consists of having project teams capable of 

Fig. 1. Theoretical model for team resilience.  
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engaging in an unfiltered and passionate debate of ideas to overcome 
disputes. A lack of healthy conflict is a problem because it leads to a lack 
of commitment, which is another construct of the model under discus-
sion. Essential competencies for embracing conflicts are, for example, 
active listening from all project team members, the need for team 
members to always give the benefit of the doubt before drawing negative 
conclusions, recognition of one’s own weaknesses and mistakes, and 
apologizing and accepting apologies among project team members [62, 
63]. Thus, the following hypothesis: 

H5: Team resilience can be explained by Embrace conflicts. 
Work conditions include, for example, the opportunities for the 

project team’s continuous learning [64], the existence of a positive and 
loyal project team environment [65], or a flexible work schedule. Thus, 
the following hypothesis: 

H6: Team resilience can be explained by Work conditions. 
Skills & Behaviors consist mainly in having project teams with the 

necessary competencies to perform the project activities, as well as with 
the adequate behavioral characteristics to execute the project; for 
example, assertiveness among team members, recognition and appre-
ciation of each other’s talents and competencies [49]. Thus, the 
following hypothesis: 

H7: Team resilience can be explained by Skills & Behaviors. 

4. Research Methodology 

The research approach adopted here is quantitative within a single 
cross-sectional study [66]. A questionnaire-based survey was adminis-
tered to collect data for the theoretical model’s empirical validation. 

4.1. Construct Operationalization 

To operationalize the conceptual model’s constructs, we followed 
the study by Amaral et al. [56] and developed a research instrument (a 
questionnaire) based on the items presented in Table 1. To ensure 
content validity, the choice of items was discussed in a group of three 
researchers with extensive experience in IS and project management 
areas. A seven-point Likert scale was used to measure each item, ranging 
from 1 (“without influence”) to 7 (“total influence”). 

The questionnaire was pre-tested with five team members to eval-
uate the ease of understanding and time required to complete. Only 
minor revisions were required; for example, minor re-wordings of 
questions to remove ambiguities and slight changes to the layout of the 
questionnaire to improve readability. 

4.2. Data Collection 

The project managers of 28 IS projects in development in an aca-
demic setting were contacted to invite their team to participate in the 
survey. Each project team ranged from three to six members (in a total of 
131 members). The participants were asked to fill out the survey and 
return it on-site to the researchers. Strict confidentiality has been stated 
in the survey cover. 

The questionnaire took about 15 minutes to complete. Question-
naires were received from 118 participants. Three of those question-
naires were not used in the analysis due to incomplete responses, 
yielding a final response rate of 88% (corresponding to 115 complete 
questionnaires). Sample characteristics are presented in Table 2. 

Most of the respondents were male (83.5%). The majority is above 25 
years old. The respondents were participating in projects classified into 
four types: custom development (32.1%); IS analysis (25%); IS consul-
ting (25%); other, including business intelligence, workflow, etc. 
(17.9%). The average duration of the projects was three months. 

The data was screened for univariate and multivariate outliers using 
the protocol described by Tabachnick and Fidell (2007). Standardized z- 
scores were inspected, and those larger than 3.29 (p < 0.001) were 
removed. Cases with a Mahalanobis distance greater than χ2 (10 df) =

Table 1 
Research instrument description.  

Construct/Code Item 

Trust & Solidarity TS1 Minimize individualistic behavior in favor of 
teamwork results  

TS2 Empower project team (give decision-making 
power to team members)  

TS3 Promote solidarity between project team members 
during work development  

TS4 Encourage project team members’ autonomy and 
versatility  

TS5 Promote collaboration among project team 
members  

TS6 Develop project team-building 
Focus on results FR1 Establish specific indicators concerning project 

results  
FR2 Assure systematic feedback of project results  
FR3 Focus team effort on project results  
FR4 Seek to minimize project ambiguities 

Commitment CO1 Help each team member to perceive the usefulness 
of her/his work  

CO2 Ensure that low-performing team members feel 
the need to improve  

CO3 Involve project team in project plan development  
CO4 Promote that all project team members put 

forward their ideas and that they feel their ideas 
are taken into account  

CO5 Align all project team members with the project 
objectives  

CO6 Implement a participative project management 
philosophy  

CO7 Implement suitable motivation systems 
Management & 

Accountability 
MA1 Minimize disturbances during project lifecycle (e. 

g., lack of information, rumors, etc.)  
MA2 Report priority activities to each team member  
MA3 Control project progress and highlight any default 

by the team  
MA4 Perform project control close to project team  
MA5 Avoid bureaucracy in project management  
MA6 Identify the best strategy for project execution  
MA7 Implement project risk management processes  
MA8 Help the team to manage change  
MA9 Implement effective communication processes 

Embrace conflicts EC1 Identify and clarify acceptable and unacceptable 
behaviors of team members (e.g., sarcasm, etc.)  

EC2 Identify and eliminate barriers to project 
execution (e.g., physical environment conditions 
such as temperature, level of noise; interpersonal 
relationships; unsolved issues from the past; 
antisocial behavior, etc.)  

EC3 Promote active listening of all project team 
members  

EC4 Place team interest always before personal interest  
EC5 Encourage project team members to recognize 

their weaknesses and mistakes  
EC6 Promote the request and acceptance of excuses 

among project team members  
EC7 Reinforce the need for team members to always 

give the benefit of the doubt before drawing 
negative conclusions 

Work conditions WO1 Assure the redundancy of non-human resources (e. 
g., equipment)  

WO2 Establish a flexible work schedule in order to 
address the needs of each team member  

WO3 Provide opportunities for the continuous learning 
of the project team  

WO4 Stimulate a positive and loyal project team 
environment  

WO5 Ensure adequate working conditions 
Skills & Behaviors SB1 Set up teams with the necessary competencies to 

perform project activities  
SB2 Provide training to develop the necessary 

competencies for the project  
SB3 Develop individual resilience of project team 

members  
SB4 

(continued on next page) 
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29.59 (p < .001) were also removed [67]. This led to the removal of two 
participants, and so, after data screening, a total of 113 responses were 
included in the analysis. 

Although developed in an academic setting, the projects share the 
same characteristics of professional projects, and their success is indexed 
to the benefits obtained by the project’s customers (entities that are 
internal or external to the university where the projects were devel-
oped). In nine of the 28 project teams (32%), at least one ‘crisis’ situa-
tion occurred (for example, one team member leaving the team 
prematurely, or having internal conflicts). 

5. Analysis and Results 

The measurement properties were assessed using the empirical data 
from the survey, and hypotheses were tested using the Structural 
Equation Modeling (SEM) approach (a second-order factor model 
employing structural equation modeling). We chose SEM for the data 
analysis since our research model is relatively complex and has a large 
number of indicators [19] and because SEM allows testing both a 
measurement model and a structural model (substantive model), 
affording as well an assessment of model fit [68]. We used the software 
package IBM SPSS Statistics 23 (with AMOS) for the statistical 
calculations. 

5.1. Data Analysis 

Before conducting the analysis presented here, the structure factor of 
each of the scales was subjected to exploratory and confirmatory factor 
analysis to derive the most robust measures for the resilience model. 

For each scale, total scores were obtained by summing item response 
and dividing by the number of items on the scale. Therefore, high scores 
on each scale indicate a higher level of influence of the items (e.g., 
higher Trust & Solidarity) on team resilience. 

The relationships were first examined using Pearson’s correlations. 

The strength of the correlations was determined by the criteria of Cohen 
[69]: large correlations are described as being greater than 0.50; me-
dium correlations ranging from 0.30 to 0.49; and small correlations 
ranging from 0.10 to 0.29. 

Due to indications of indexes and regressions weights, two items 
originally identified in the study by Amaral et al. [56] were removed: 
one linked to factor Work conditions (“Assure the redundancy of human 
resources”) and the other to factor Focus on results (“Manage project 
stakeholders’ expectations”). 

The reliability analysis was conducted using Cronbach’s alpha co-
efficients, which indicate the internal consistency of the items used for 
calculating the final structures of each instrument (scale) [70]. The 
Cronbach’s alpha values (α in Table 3) were analyzed for each scale, 
with acceptable values observed for all the scales; internal consistency 
for all factors ranged between 0.72 (Work conditions) and 0.87 (Man-
agement & Accountability) [71]. As argued by Nunnally [72], above 0.7 
is the desired threshold. 

Using confirmatory factor analysis (CFA), we tested the expected 
underlying factor structure of all the scales, and we assessed the 
discriminant validity (the degree to which measures of different latent 
variables are unique enough to be easily differentiated from other con-
structs [73]). 

We conducted a second-order factor model of team resilience, 
explained by seven-order factors (Focus on results, Management & 
Accountability, Skills & Behaviors, Work conditions, Embrace conflicts, 
Commitment, and Trust & Solidarity). All analyses were conducted in 
AMOS 23 software package using maximum likelihood estimation 
methods to establish the relationships between the study variables. 

To assess model fit, we used the Chi-square statistics and its associ-
ated level of probability: the root mean square error of approximation 
(RMSEA) [74], the Tucker-Lewis index (TLI) [75], and the comparative 
fit index (CFI) [76]. A Chi-square value of no more than twice the de-
grees of freedom indicates a well-fitting model [77]. Values ≥ 0.80 for 
the CFI and the TLI are considered to indicate acceptable fit values [78], 
values ≥ 0.90 are interpreted as good and close to 0.95 are considered 
excellent fit values [79]. For RMSEA, values below 0.05 are considered 
to indicate excellent fit. However, the RMSEA depends on model 
complexity and values of RMSEA ≤ 0.08 indicate a reasonable fit be-
tween the model and the data [80]. Therefore, the p-value for the test of 
close fit is also given, which tests the alternative hypothesis that the 
RMSEA is larger than 0.05. To indicate close fit, p-values should be 
larger than 0.05 [81]. 

5.2. Results 

The means, standard deviations, internal consistency reliability α 
values, and Spearman correlations among the scales are displayed in 
Table 3. All the correlations are significant and in the expected direction. 

Before evaluating the second-order factor model, the fit of the sub-
scales (Trust & Solidarity, Focus on results, Commitment, Management 
& Accountability, Embrace conflicts, Work conditions, and Skills & 
Behaviors) was tested with a CFA to measure their hypothesized con-
structs. All latent variables were allowed to correlate with each other, 
and their variances were fixed at a value of one. Therefore, a measure-
ment model with seven first-order correlated factors was tested. The 
confirmatory factor analysis revealed that the hypothesized correlated 
seven-factor structure showed an acceptable fit (χ2(962 df) = 1569.41, p 
< 0.001; RMSEA = 0.07, 90% C.I. [0.068; 0.082]; CFI = 0.80; TLI =
0.80) [76]. This model specifies that all 46 items are reflective of one 
latent variable. All of the factor loadings were significant (at the 0.001 
level), ranging from 0.44 to 0.79 (Costello and Osborne [73] recom-
mended that the factor loadings should be higher than the cutoff value in 
the magnitude from 0.40 to 0.70), providing evidence that each of the 
indicators (i.e., subscales) is an important contributor to its respective 
latent construct. We can then conclude that the degree to which mea-
sures of different latent variables are unique enough to be easily 

Table 1 (continued ) 

Construct/Code Item 

Identify the most important behavioral 
characteristics of each team member that can 
“strengthen” the project team  

SB5 Identify the most important behavioral 
characteristics of each team member that can 
“weaken” the project team  

SB6 Promote the ability of project team members to 
learn from mistakes  

SB7 Encourage assertiveness among team members (e. 
g., “talk about what should be spoken”)  

SB8 Promote recognition, appreciation, and use of 
talents and competencies of each team member  

Table 2 
Demographics of participants and projects.   

Number Percentage 

Participant   
Gender   
Male 96 83.5% 
Female 19 16.5% 
Age   
[21 to 22] 25 21.7% 
[23 to 24] 31 27.0% 
[25 to 30] 34 29.6% 
>30 25 21.7% 
Project Type   
Custom development 9 32.1% 
IS analysis 7 25.0% 
IS consulting 7 25.0% 
Other 5 17.9%  
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differentiated from other constructs and the observed loading paths 
were methodologically rigorous and relevant. Moreover, each of the 
correlations among the latent constructs was significant (p < 0.01). 
These results support the validity of our specified measurement model. 

In Fig. 2 are presented the results of the structural analysis. All 
variables predicted the respective specified factor: they explained 98% 
of variance of Focus on results (R2 = 0.98); 91% of the variance of 
Management & Accountability (R2 = 0.91); 93% of variance of Skills & 
Behaviors (R2 = 0.93); 99% of variance of Work conditions (R2 = 0.99); 
72% of variance of Embrace conflicts (R2 = 0.72); 89% of variance of 
Commitment (R2 = 0.89); and 99% of variance of Trust & Solidarity (R2 

= 0.99). 
The second-order factor model of team resilience is fitted. The 

second-order factor model fitted the data adequately (χ2(978) =
1596.447, p < 0.01; RMSEA = 0.07 (90% C.I. [0.068; 0.082]); CFI =
0.80; TLI = 0.80). All seven components loaded strongly on the second- 
order factor. In all predictions, the standardized coefficients presented 
the same signal (positive). All standardized factor loadings were sig-
nificant (all p < .001), ranging from 0.84 to 0.99 (Fig. 2). These results 
confirmed the validity of the specified 7-factor measurement model. The 
results clearly emphasize that all seven latent constructs (Trust & Soli-
darity, Focus on results, Commitment, Management & Accountability, 
Embrace conflicts, Work conditions, and Skills & Behaviors) loaded 
strongly (and positively) on team resilience. 

6. Discussion 

6.1. Team Resilience Model 

The frequently changing boundary conditions in today’s industries – 
commonly referred to as VUCA (Volatile, Uncertain, Complex and 
Ambiguous) environments [82] – requires realiable organizations, and 
resilience is crucial in this context since it is a cornerstone of a social 
system [7]. One of the main drivers of this research was to identify the 
main variables that explain the team’s resilience in temporary organi-
zations, i.e. during the execution of a project, and to increase the 
awareness of the research and professional project management com-
munity regarding it. 

Problems in a project are common and often affect its performance, 
especially due to unforeseen scenarios and situations that increase the 
level of uncertainty [83]. Thus, the existence of a model that enhances 
the understanding of the project team’s resilience during the project 
lifecycle is essential as it points out essential dimensions that may affect 
the overall reliability and success. 

Many organizations are attempting to improve projects’ perfor-
mance [84] by rethinking the modus operandi and introducing new 
management approaches and practices [85]. The structural model pro-
posed in Fig. 2 might be used to assess the team’s level of resilience in a 
project context, based on the factors previously described, namely: Trust 
& Solidarity, Focus on results, Commitment, Management & Account-
ability, Embrace conflicts, Work conditions, and Skills & Behaviors. 

All the identified hypotheses were supported, with different degrees 
of correlations, as shown in Fig. 2. Each of the correlations among the 
latent constructs was significant (p < 0.01), which supports the validity 

of the measurement model. 
For instance, Trust & Solidarity are closely related and are both 

relational mechanisms by which individuals may be encouraged to 
engage in work tasks within the team, and therefore become a more 
resilient team, able to resist the pressure of adverse situations. Trust 
manifests the degree of one’s own vulnerability in relation to another 
member [1]. As argued by Carmeli and Spreitzer [86], when individuals 
develop trust in their team, their level of vitality to engage in project 
work is likely to increase, thus contributing to the team resilience to 
successfully perform particular tasks and improving the project’s overall 
performance [46]. 

The factor Focus on results also leads the project team to become 
more resilient; as Forrester [[58], p. 78] argued: “getting crystal clear 
about the result to be produced, as well as the shape of the current re-
ality, creates a tension that is extremely energizing (…)”. When the 
envisioned project results are precise, not only is energy created, but less 
is wasted in conflicts and scattered activities. Therefore, the final result 
is more effective, and the project team can then more easily resist the 
pressure of adverse situations [46]. 

The level of commitment among team members is crucial to maintain 
focus on the project’s results [59] and to be able to create a suitable 
atmosphere that enhances the work conditions throughout the project 
lifecycle. 

Proper management stimuli will favor the accountability of all 
team’s members through a robust and assertive leadership style. 
Therefore, the leader is central in embracing and embedding the “right” 
premises towards ensuring team’s performance and being consistently 
focused on the individuals in a continuous improvement approach to 
strengthen the team through the development of a set of skills and be-
haviors that promote the success of the project. It is also important to 
foster a culture toward embracing conflicts [62]. 

Skills & Behaviors are of vital importance for resilience, namely the 
adaptive learning capabilities embedded in strong network relationships 
[49], and the project team’s adaptive capacity in responding to changes 
in its external environment by changing its internal organization and 
thus recover from any damage incurred [87]. Carpenter et al. [88] 
identified that the adaptive capacity of a system also reflects the learning 
aspect of system behavior in response to a disruption. 

6.2. Implications: Guidelines for an Effective Use of the Team Resilience 
Model in Practice 

Reliability engineering professionals face growing challenges in their 
systems’ design activities. On the one hand, due to the gradual 
complexity of systems over time and the multiple skills required from a 
project’s team to guarantee system integrity, reliability, availability, 
maintenance, and security. On the other hand, market changes exert 
pressure on teams to embed new skills and behaviors that are more 
aligned with these requirements and more suitable to maintain the ex-
pected performance within transition or in adjusting periods. This fos-
ters the acquisition of new management approaches and shared 
transformational leadership, a different type of commitment, a higher 
level of accountability and focus on results, cooperation with other 
teams, proactive awareness of envisioned unexpected situations, and 

Table 3 
Means, standard deviations, correlations, and internal consistency estimates.  

Variable 1 2 3 4 5 6 7 M SD α 

1. Focus on results –       5.86 .68 .74 
2. Management & Accountability .74** –      5.98 .63 .87 
3. Skills & Behaviors .66** .77** –     5.95 .62 .81 
4. Work conditions .68** .72** .74** –    5.71 .64 .72 
5. Embrace conflicts .56** .70** .77** .70** –   5.82 .79 .86 
6. Commitment .68** .76** .72** .70** .66** –  6.06 .60 .80 
7. Trust & Solidarity .72** .80** .75** .73** .70** .81** – 6.08 .62 .77 
** p < .01 (all correlations significant)  
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heedful interrelating amongst team members during unexpected situa-
tions, thus contributing to the flourishing of trust among teams’ fellows 
[48]. All these determinants, properly combined, will have a positive 
impact on team resilience. 

Throughout the analysis of how teams and their members adapt to 

adversity or to undesirable events, team resilience works as a predictor 
of its capacity to find out solutions. It is also a good predictor of how well 
teams are able to adapt, embrace sacrifices, re-prioritize plans and 
operational methods, and evaluate the right trade-offs of any situation 
[62,63]. 

Fig. 2. Results of the structural analysis (standardized components). ***all significant at p < 0.001.  
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Given this, it is useful to consider how our research’s results can 
influence current understanding and how the new team resilience model 
can be used in practice. Although not an extensive list, below are pre-
sented some best practices to be followed:  

1 Identify and make widely known the measures by which project team 
resilience will be measured, i.e., inform project team members about all 
the variables in the resilience model (Trust & Solidarity, Focus on 
results, Commitment, Management & Accountability, Embrace con-
flicts, Work conditions, and Skills & Behaviors), which would 
improve team resilience and enhance the probability of success.  

2 Measure team resilience early in the project lifecycle, by scoring the key 
team resilience variables, to get an overall insight of the actual team 
resilience. As argued by Morgan et al. [89], resilience measures 
might reflect resilience as a process, and so a project team’s resil-
ience is a dynamic phenomenon, which can be improved along the 
project lifecycle. 

3 Make an honest assessment of your project team’s strengths and weak-
nesses. For example, by providing answers to the questions: “Are the 
team interests always before personal interests?”, “Have opportu-
nities been provided for the project team’s continuous learning?”, 
“Have effective communication processes been implemented?” If in 
some areas there is a recurrent bad performance, it is particularly 
important to take corrective actions (the sooner, the better). By 
identifying the project team’s strengths and recognizing those that 
result in poor project performance, it is possible to develop strategies 
for improvement. The literature on resilience provides some guid-
ance on strategies to improve team resilience (e.g., [17,51]).  

4 Select the key team resilience variables that the team aims to improve and 
prioritize. It should be noted that a gradual implementation of 
changes is critical to better manage the expectations and benefits of 
each change [90]. 

5 Define the main actions for improving the selected team resilience vari-
ables in the project team. The identified variables in the team resil-
ience model should be viewed as a guide to what it takes to achieve 
higher project team resilience; however, other works in literature 
might also be used (e.g., Alliger et al. [17]; Morgan et al. [51]).  

6 Develop means to continually monitor and update the status of project 
team resilience. As mentioned above, project team resilience is a dy-
namic phenomenon, and therefore it should be monitored along the 
project lifecycle. For example, re-score each team resilience variable, 
depending on the established assessment period (3, 6 or 12 months) 
until the project closure phase, i.e., go back to the 2nd step. The 
project team may stop this process when perceiving that its target 
team resilience level has been reached. 

7. Conclusion 

This research brings both theoretical and practical contributions. 
Firstly, it builds knowledge in the area of project team resilience, for 
which there is limited understanding [13,17]. As argued by Bhamra 
et al. [14], the literature is lacking in empirically proving the theories. In 
other words, there is little on how organizations, particularly project 
teams, can achieve higher degrees of resilience. 

This study validates that team resilience can be explained by seven 
factors: Trust & Solidarity, Focus on results, Commitment, Management 
& Accountability, Embrace conflicts, Work conditions, and Skills & 
Behaviors. Secondly, by examining the variables identified in this study, 
researchers, organizations and practitioners can use the model to deepen 
their knowledge on the factors to take into consideration to strengthen 
project teams’ resilience, which is a significant practical contribution, 
namely to increase organizational reliability. 

An important theoretical contribution of this paper is that the vari-
ables that affect team resilience in temporary organizations (projects) 
are different from those of permanent organizations (e.g., Alliger et al. 
[17]; Morgan et al. [51]). For example, in temporary organizations, 

issues of vulnerability, uncertainty and risk are resolved through swift 
trust rather than the regular trust found in permanent organizations 
[91]. Temporary organizations rely on an interdependent set of diverse 
skills and knowledge sets. Yet, project teams lack time to engage in the 
common forms of confidence-building found in permanent organiza-
tions [18]. One the other hand, social structure and institutional safe-
guards provided by permanent organizations allow to more easily 
solving issues of coordination and uncertainty than in temporary orga-
nizations that lack social and structural embeddedness [92]. 

This research has limitations mainly concerning the research sample. 
The data has been gathered only from the context of IS projects. For this 
reason, the generalization of these results is limited. Further work 
should involve the collection of data from other contexts to identify if 
any dependency on the project context can be acknowledged (e.g., type 
of industry, project duration, geographic location, complexity, team 
dimension, etc.). This question deals with the identification of some 
particularities that could differ according to the type of contexts (e.g., 
measuring variables). 

Future research should also address the process for assessing and 
developing resilience, using as a basis the proposed model, since 
methods for resilience management are still a relatively unexplored area 
[35]. As pointed out at the beginning of this paper, the promotion of 
resilience in the organizational context and among project teams en-
ables firms to take the appropriate actions to address unanticipated 
events that potentially may threaten their existence. The ability to be 
resilient is not an attribute of just some organizations or type of projects, 
but can be adequately developed and managed to ensure the embedd-
edness of its key factors and dimensions, and thus guarantee its adoption 
and experience the benefits gained over time. 

Additionally, it is recognized that interactions between team mem-
bers are an essential lens/perspective through which the resilient per-
formance of social systems can be analyzed. Therefore, suitable methods 
are needed to allow that analysis, since these are also lacking in the 
resilience literature [35,93]. 

To sum up, there is great potential for future research within the area 
of resilience, being our ambition to apply the proposed model to 
different contexts to disseminate its usage, as well as to link resilience to 
performance and success. 
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