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SUMMARY

Construction workforce management requires complex decision-making under con-
straints of time, resources, regulatory compliance and more importantly, cognitive re-
sources. Despite widespread implementation of decision-support frameworks, cognitive
biases such as heuristics may compromise managerial judgment. This study explores the
current literature gap and implications of the availability heuristic in workforce-related de-
cisions within the Architecture, Engineering, and Construction (AEC) industry. The avail-
ability heuristic is a cognitive bias wherein individuals estimate event probabilities based
on memory accessibility rather than statistical accuracy.

A controlled survey-based experiment was conducted with 84 AEC professionals from
across the United States. Participants were asked to allocate emergency workforce funds

across five domains:

1. vocational training and education

2. employee health and welfare benefits;

3. occupational safety and health (OHS)

4. on-site project management

5. equity, diversity, and inclusion (EDI).

Each domain was accompanied by tailored familiarity assessments and randomized infor-
mation stimuli to evaluate susceptibility to the heuristic.

Statistical analysis methods—including conditional probability and lift, T-tests, and
Two-Way ANOVA—confirmed that higher familiarity strongly correlated with increased
favoritism likelihood, substantiating the presence of availability heuristics. The heuristic’s
effects were found to be consistent across topic areas and professional demographics (role,

experience, and location), indicating its ubiquitous influence in the industry. However, the

viil



effectiveness of an intuitive randomized exposure-based mitigation strategy was inconclu-
sive and varied by domain, revealing limitations in simple cognitive debiasing approaches.

The study’s findings highlight an overlooked vulnerability in AEC workforce man-
agement—cognitive biases may undermine rational decision-making despite professional
expertise and structured frameworks. These insights underscore the necessity of incorpo-
rating behavioral economic principles into construction management processes to develop
more resilient and bias-aware decision systems. This work serves as a foundational step in
expanding behavioral research within infrastructure planning and project delivery contexts.

Keywords: Availability heuristic, cognitive bias, construction workforce management,

AEC industry, decision-making, behavioral economics
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CHAPTER 1
BACKGROUND LITERATURE REVIEW

1.1 Construction Workforce Management Challenges

Construction workforce management is an endeavor beyond traditional human resources,
it requires the management to pursue maximum productivity with a diverse and geographi-
cally dispersed workforce while complying to complex regulations. Project stakeholders in
the construction workforce constantly face a variety of critical challenges in their decision-
making scenario [1]. Consequently, numerous systems and models have been developed
to support optimal decision-making, including extensive applications of mathematical and
psychological multi-criteria decision-making methods such as the Analytic Hierarchy Pro-
cess (AHP), the Analytic Network Process (ANP), and others [2] [3]. However, a major
behavioral economics perspective has been overlooked by industry and academia alike and
opens up the AEC industry to cognitive biases in decision making. The core objective of
this study is to investigate the presence, impact, and the causality of a particularly pervasive
cognitive bias—Availability Heuristic, in the decision-makings of construction workforce

management.

1.1.1  Onsite construction project management

As it is well-established, the AEC industry is a strenuous work environment that brings
grave challenges in its workforce management [4]. Within it, a major challenge is its on-
site project management. Project managers are required to coordinate, administer and over-
see the workers’ activities at the construction sites to maintain project productivity, safety
compliances and many other key factors under specified time and budget constraints. In

the literature, project managers struggle to properly engage workforce commitment and



empowerments, which leads to labor productivity constraints [5]. They are also reported
to show risk-chasing behaviors in on-site decision scenarios [6], especially in high-risk

situations, and often leads to project budget and time overruns.

1.1.2  Construction worker training and retention

The entire AEC industry has been experiencing growing issue of labor shortage. Accord-
ing to a report by the Associated General Contractors of America (AGC) [7], 89% of con-
struction firms faced challenges in hiring skilled workers in 2023 and an average 4.6% of
construction positions were unfilled, which is the second highest in history trailing behind
the year of 2022. The challenge in this issue is three-fold. First, the quantity of construc-
tion workforce is insufficient. According to the Associated Builders and Contractors [8],
501,000 workers in addition to normal hiring are needed in 2024 to meet the demand of the
AEC industry. However, the younger generation is not particularly fond of joining the AEC
industry. Although recent statistics show that the supply of construction workforce is grow-
ing slowly, it is far from filling the gap with the demand for construction. Secondly, there
is also significant lacking in the quality of workers. During the pandemic, many projects
were suspended and a significant proportion of skilled workers of age decided to retire,
leaving a substantial absence of qualified and experienced labor in the job market, result-
ing in gaps of over 100 thousand and 150 thousand discrepancies between construction job
openings and hires in the years of 2021 and 2022. Not only is it a a challenge to maintain
construction quality currently, but also a challenge to cultivate a sustainable market of next
generation skilled labor. This urges the industry to increase its investment in occupational
training, which again is counterproductive for individual projects, adding difficulties man-
aging workers’ productivity on-site. Meanwhile, studies [9] have identified lacks of career
pathway, investment in training and employment welfare as key workforce management
factors contributing to high labor turnover rates. Having a clear career pathway that incor-

porates job satisfaction and work-life balance were discovered to be substantial motivators



of general labor retention [10]. Furthermore, efficient training that enhances professional
skills indirectly increases their prospect in the position alongside job satisfaction and pro-

motability, therefore, decreases the likelihood of career turnovers [11].

1.1.3 Employment health & welfare benefits

Associated with worker retention, the health and welfare assurances are especially critical
in the AEC industry due to the dangerous nature and high physical demand of construc-
tion work. Workers are prone to suffer from fatigue, injury and even fatality. A strong
employment health and welfare program can help employees to respond more positively to
their training and increase their willingness to stay in the industry [12]. Insufficient work-
ers’ welfare can substantially lower productivity as studies [13] have shown direct relations
between the quality of site amenities and labor welfare with workforce productivity. Fur-
thermore, requirements for workers’ health and welfare have been emerging as a trending
topic since the outbreak of Covid as researched by Nayana, N. and Chandana, S. in 2022
[14]. Workforce management must take the healthcare, insurance and additional compen-
sations into account. However, while increased compensation is a straightforward solution
and guarantees the welfare of workers, too much compensation puts the financial stability
of the project and contractors in jeopardy. Therefore, determining the optimal extent of

welfare compensation presents a challenging decision-making dilemma..

1.1.4  Occupational safety & health for construction work

The unique nature of the AEC industry comes with various hazards that contributes much
higher fatality rate compared with other industries. Hence, the occupational health and
safety (OHS) ofhave always been a top priority in construction workforce management.
With critical life safety hanging in the balance, the compliance with the labor and safety
regulations are restrictive and cause certain discomfort to the workers in terms of protective

gear as well as work processes. Construction managers frequently encounter resistance to



safety policies and face perceived trade-offs with productivity, making the balance between
safety and productivity a complex and nuanced decision-making challenge. Furthermore,
the fact that individual states have published numerous different regulations since the pan-
demic has added to the problem even more [15]. At the same time, the gradual but con-
sistent aging of the AEC workforce and lack of young newcomers [16] compounded with
the outflow of skilled labor during covid exacerbates the strain of proper OHS manage-
ment decisions. In the literature, we were able to identify several systematic barriers of
OHS systems and regulations. Gallagher et al. in 2001 [17] described that OHS must be
integrated into the broader project management system to be effective whereas it is often
considered a responsibility of specialty departments and dissected from the operational or
strategic decision-making within organizations. Frick and Wren [18] pointed out that OHS
operations tend to be overly complex, which can impede their own strategies and effec-
tiveness. It was suggested that hazard prevention originated from the planning and design
phase can have a significant impact in conveying OHS from decision-makers to the work-
ers. However, while it is becoming widely accepted that OHS should be incorporated more
upstream in the industry’s developmnent cycle, it was shown by Lingard et al. [19] that the
viability of OHS in earlier project phases is much more difficult due to the volatility and

dynamic nature of construction designs.

1.1.5 Equity, diversity & inclusion

Lastly, construction workforce management requires improvement in equity, diversity and
inclusion (EDI). Incorporating policies to better accept, support and include workforces for
all human differences, including but not limited to race, ethnicity and gender is a relatively
new challenge for the industry. The AEC workforce demographics is predominately white,
male, heterosexual and able-bodied. While much work has been done to address the lack
of equality and diversity in the industry for feminine workers [20], the industry had not

been able to properly acknowledge how exactly the minority groups differ from majority



groups in terms of workforce management. This might be particularly true for lesbian,
gay, bisexual, transgender and intersex (LGBTI) groups. Efforts to understand differences
within groups were recognize in literature to be insufficient in a number of key aspects [21].
For instance, while some women may enjoy the traditional, masculine work culture as most
men, it is equally likely that a man can be uncomfortable with the assumed working culture.
As such, not only are recognitions of different subordinate groups one-sided, but it would
also be naive to assume everyone in a specific ethnicity, age and sexuality groups would
have the same experience as the presumed majority would do under the same policies.
Therefore, it is crucial to further endorse a diverse and productive working culture. EDI
can be beneficial to quality labor retention, which makes how to best attract and keep skilled

labor through proper EDI policies a another critical issue for decision makers.

1.2 Potential of Cognitive Biases in Decision-making

The construction workforce management challenges outlined above involve complex decision-
making under constraints of limited time and cognitive resources—conditions that are char-
acteristic of heuristic-based mental shortcuts. While heuristics serve to streamline cognitive
processing, they also render decision-makers susceptible to systematic cognitive biases.
They subtly support decision-making in a faster, more concise manner at the expense of
correctness, accuracy and optimality [22]. Despite our pursuit of rationality in construc-
tion management decision-making, mental shortcuts—such as heuristics—often emerge
intuitively, particularly when individuals are compelled to make complex decisions under
significant cognitive constraints.[23] [24]. Therefore, we cannot easily deny the possibility
of these cognitive biases at play in construction workforce management decisions with-
out meticulous examination. For example, risk-chasing behaviors in construction on-site
management can stem from the availability heuristics and the gambler’s fallacy because
project managers tend to hear more about the successful projects and can falsely believe

that events occurring in the future are influenced by previous instances of similar character-



istics. In a similar manner, the Einstellung effect [25], wherein individuals unconsciously
approach problems using strategies that were effective in the past, can impede the efficacy
of occupational training. This cognitive bias may limit workers’ capacity to assimilate
better or safer solutions, as their prior experiences constrain their openness to alternative
approaches.In the context of occupational health and safety (OHS), workforce managers
may fall prey to the hot-hand fallacy [26] by overestimating the likelihood that an OHS
system being successful in previous projects will perform equally well in characteristically
different contexts. This cognitive bias can result in a failure to recognize the necessity for
context-specific adaptations in workforce management strategies. Lastly, the negligence of
different individual experiences in employee DEI even when the industry has recognized
differences between groups can originate from cognitive dissonance where we avoid new
beliefs without noticing. Hence, even with our strive for a well-informed and rational de-
cision, there is a myriad of possibilities that cognitive biases could have been implicitly
affecting the decision-makings within construction workforce management all along.

However, there is little literature addressing this particular problem other than the work
done by YunPing L. in 2019 [27], where decision-making amongst AEC students were ex-
amined during Covid period. This study takes the scrutinization of cognitive biases in the
AEC industry one step further in the direction of construction workforce management, and
investigate the impact of Availability heuristics specifically. Availability heuristic [28] is a
pervasive heuristic referring to a systematic illusory that the ease of recollecting relevant
memories of an event can be mistakenly associated with higher probability estimations of
its occurrence. When applying the heuristic, our cognitive process deviates from compre-
hensive statistics and facts toward evaluating probabilities of events based primarily on the
perceived ease of recollecting relevant occurrences [29]. We selected this specific cognitive
bias in a working professional’s setting because failing or denying to recognize the expo-
sure to it in the decision-making of construction workforce management can open AEC

professionals to particularly substantial consequences. If exposed, the industry as a whole



can be misjudging the availability of the workforce, develop a false assurance of labor
skill levels and even systematically misjudge the policy directions for improving workforce
management of the entire industry. The industry might fall victim to large-scale implicit
biases and errors such as misconceptions of policies and improper industry resource alloca-
tions, creating a widespread impediment for construction workforce improvement around

the nation without making a sound.



CHAPTER 2
RESEARCH OBJECTIVE

This paper focuses on investigating the presence and impact of availability heuristics in
workforce management decision-making specifically in the context of the construction in-
dustry and infrastructure development. It allows the AEC industry to examine the current
decision-making dynamics through an unprecedented perspective — behavioral economics,
and potentially discover implicit fallacies. For instance, there can be improper recourse de-
ployment where managers focus on copying unfit strategies from recent successful promi-
nent projects, excessive investment where managers allocate resources heavily to one risk
area due to recent accidents while neglecting other high-risk areas and even ineffective
policies where long-term workforce policies are formed on short-term or individual disrup-
tions and etc. We exclusively targeted experienced professionals in the AEC industry by
conducting a controlled-variable survey experiment with industry experts. Subsequently,
we performed statistical analysis to answer the following research questions. Through sta-
tistical inference and data mining, we provide insight into the bias’s existence, contributing
factors, its mitigation strategy and corresponding effectiveness, which will allow proactive

avoidance and correction of such bias for decision makers in the AEC industry.

Hypothesis 1: Availability heuristics exist in the decision-making of AEC professionals

Whilst industry experts are generally acknowledged to possess comprehensive knowledge
of the field and a thorough cognitive process, it has been confirmed by previous studies [30]
[31] that even experienced subject matter experts can be subjected to this heuristic. This

research intends to find evidence supporting the presence of availability heuristic through



the controlled experiment, where we investigate whether higher availability is associated
with higher probabilities or favoritism during the decision-making process of AEC profes-

sionals.

Hypothesis 2: The impact of availability heuristics is consistent among different topics

Upon investigating availability heuristic’s presence, this paper also tested it among five
different topics to corroborate whether the effect is consistent across different areas of
expertise. Consistent results across the board can have significant implications that the
heuristic is ubiquitous, unrelated to the inherent nature of the specific topic and should be
actively aware by the AEC industry professionals regardless of their area of expertise. This
paper attempts to confirm the hypothesis that the heuristic is consistent across topics by

examining their statistical significance separately.

Hypothesis 3: Arbitrary exposure of additional information can be of assistance in re-

ducing the effect of availability heuristics

The bias of availability heuristic originates from a mental short cut relying on the availabil-
ity of associated memories, so our experiment also incorporated a mitigation strategy that
stochastically stimulated availabilities across different topics. As such, the availability of
the participants would be effectively randomized. The mitigation is applicable by the AEC
industry on a regular basis, and answers the question whether an individual could resist
the availability heuristic by simply increasing his exposure to diverse information. Testing
this hypothesis would have considerable practical value as it is a highly accessible defense

mechanism to the heuristic.



Hypothesis 4: Susceptibility to the availability heuristic is related to the professional

background of the personnel

While counterintuitive to the natural perception that professionals are less inclined to bi-
ases, past literature has reported a tendency of heavy emphasis on specialization and insuffi-
cient exchange of thoughts between sections in construction companies [32]. This suggests
that professionals are more immersed in their respective specializations and increases the
availability of individual specific expertise, making them more susceptible to the availabil-
ity heuristic. Therefore, it is essential to identify whether professional background in the

AEC industry is a determining factor on the susceptibility of the heuristic.

10



CHAPTER 3
METHODOLOGY

3.1 Experimental Design

The experiment presented participants with a hypothetical decision-making scenario work-
flow, as depicted in Figure 3.1 (Experimental Design). They were given a detailed descrip-
tion of the scenario stating their identity as a reviewer to the organization (see Appendix
C. for full survey). The goal was to recommend their organization which field to spend a
dedicated fund to mitigate workforce management challenges as an emergency response to

the outbreak of Covid.

Participant
recruitment

Introduction & Demographic data
collection

participant
random split

[ Randomly and evenly assign participant to a group ]
Control group : . 5
No additional Info i H Treatment group

Nosssiuisinni St ivan i Given ashortaricle |
+ introducing one of the five !
i fields and its importance |

I

/Requesting participants to distribute 10 points amongst five fields o
construction management for recommending funding:

Employee, health and welfare benefits

Construction worker training and retention
Occupational safety and health for construction work
Onsite construction project management

Equity, diversity and inclusion (EDI)

.8 o

l

Requesting participants to rate the five fields based on familiarity

Figure 3.1: Experimental Design

There were Five emerging challenges in the field summarized in Table 3.1, which were
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Vocational Training and Education for Construction Workers, Employee Benefits and Com-
pensation, Occupational Safety and Health (OHS) for Construction Workers, Onsite Con-
struction Project Management and Equity, Diversity, and Inclusion (EDI).Each of the five
challenges was presented with a short description as an idea proposal contending for the
fund. The descriptions included clear definitions of these ideas and explained their indi-
vidual importance and benefits. Upon reading the proposal ideas, the participants were
introduced to these five ideas by requested to read through them and were asked to rate
their respective familiarity of the ideas on a Likert scale [33] from one to five. After set-
ting up a clear understanding of the five ideas, participants were divided into the treatment
groups and the control group evenly. The treatment group randomly received additional
background information that appealed one of the five ideas to them as a means of randomly
stimulating their subsequent availability, whereas the control group received no further
background information. The participants were then asked to distribute ten points in total
among the ideas for their recommendation. The idea with the highest score on recommen-
dation points would be interpreted as the participants’ recommended idea and the idea with
the highest score on familiarity would be their inherently most available idea. Finally, de-
mographic information and professional background information were collected during the
end of the survey for analysis contingent to hypothesis 4.

The experimental treatment in this experiment was the the stochastic stimulation of the
participant’s availability. Availability here is defined as the ease of recollecting supportive
information of an idea to select it as the recommendation. Correspondingly, the presumed
effect of the availability heuristic would be for the participants to distribute the highest
points towards the idea that they rated the highest in familiarity. To mitigate inherent
availabilities, the treatment provides background information enclosing a short paragraph
emphasizing the significance and benefits of a specific idea, which would stochastically
disturb the availabilities of the participants. The treated participants would have the avail-

ability of one of the ideas enhanced and be relieved of their inherent availability. As such,

12



the treatment would work as a mitigation strategy against possible effects of the availability

heuristic.

Table 3.1: Literature overview of the five identified field of challenges in construction
workforce management

Field

Example of Studies in the Literature

Example of Challenges

Employee
health and wel-

fare benefits

Health insurance & worker retention

[34], [35]

According to CPWR’s interview
in 2019, almost 25% of U.S.
construction workers are unin-

sured [36]

Construction
worker training

and retention

Factors affecting apprenticeship com-
pletion [37], skill gap bridging [38],
worker retention & sustainability [39],

demand forecasting [40] [41]

Construction predicted to need
to hire roughly half a million ad-

ditional workers in 2024 [8]

Occupational
safety and
health for con-

struction work

Occupational safety [42], work-life

balance & mental health [43] [44]

In 2023, there was 5,283
recorded fatal work-related
injuries in construction, ac-

counting for one in five occu-
pational deaths occurred at all

workplaces. [45]

Onsite con-
struction project

management

productivity [46], resource allocation
[47] [48] [49], workforce management
[50]

Majority of construction
megaprojects face cost overruns

of more than 30% in 2015. [51]

Equity, diversity
and inclusion

(EDI)

EDI on ethnicity and gender [52] [53]

According to OSHA’s interview
in 2022, 38% of interviewed
workers report witnessing racial

discrimination acts [54]
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3.2 Participants

The experiment was devised in Qualtrics and distributed through multiple professional so-
ciety networks including ASCE, DBIA Transportation and Infrastructure committee and
LinkedIn reach outs in the United States. We were able to collect a total of 84 valid re-
sponses from professionals across 35 states, consisting of 16 control group and 68 treatment
group participants. Participants were evenly distributed among the control group and five
treatment groups that each corresponded to a specific idea. Our survey also collected the
demographic information on the professional background information of the participants
and contained comprehensive diversity across work type, professional roles, experience
level and geolocations, which makes our sample pool a good representation of the AEC

industry professionals in the United States.

Table 3.2: Participants Demographic Statistics

Group Count | Experience | Count | Role Count
0-5 yrs 21 Contractor 15
6-10 yrs 12 | Consultant 19
10-20 yrs 13 | Owner 33
Treatment 68
20+ yrs 38 Owner Rep 0
Developer 1
Other 16
0-5 yrs 6 Contractor 0
6—10 yrs 1 Consultant 2
10-20 yrs 4 Owner 7
Control 16
20+ yrs 5 Owner Rep 1
Developer 0
Other 6
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CHAPTER 4
DATA ANALYSIS & RESULTS

4.1 Conditional Probability & Lift

In accordance with the experimental definition of the heuristic, a participant’s highest fa-
miliarity is denoted as M, and the act of recommending an ¢dea; while being most familiar
with it (¢|M = i) is recognized as influenced by the availability heuristics. In the first part
of data analysis, we investigated the statistical measures, including conditional probability
and lift [55]. The prior probability of recommending an idea P(i) was compared to the
posterior probability P(i|M = i) conditioned on the presence of the availability heuristic.
The latter shows the probabilities of distributing the highest score to an idea whilst assign-
ing highest familiarity score to the same idea, it reflects whether highest familiarity with an

idea yields higher probability of recommending it. The comparison is demonstrated by lift,

_P(T|B) __P(I.B) w
) .

"= TPy T PP(B)

a common measure of performance in data mining to indicate enhanced response of tar-
get cases against the general population. For each of each respective ideas, their lifts are
calculated as an indicator of the existence of the heuristic. An idea is believed to receive
enhanced response as the most familiar idea from the participants if they return a lift greater

than 1.
P(i|M = 1)

0 >1 (4.2)

The probabilities and lifts were calculated respectively for the control group, the treatment
group and the entire participant population as shown in Table 4.1. These results clearly

show higher conditional probability as well as lifts greater than 1 in all fields among all
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groups. Worth mentioning, the treatment group does not show noticeable drop on lifts,
which suggests that there might be no significant effect with the randomized strategy.
Therefore, there is a stronger likelihood of favoring a specific idea given personal highest
familiarity, which supports the hypothesis of availability heuristics at play and the indicates

that the mitigation strategy might be ineffective.

Table 4.1: Conditional Probabilities and Lifts

Control Group i=1 i=2 i=3 i=4 i=5
Pr(i) 21.88% | 15.62% | 15.62% | 31.25% | 15.62%
Pr(i | M=i) 66.67% | 25.00% | 25.00% | 50.00% | 33.33%

Pr(i | M=i)/Pr(i) 3.05 1.60 1.60 1.60 2.13

Treatment Group i=1 i=2 i=3 i=4 i=5
Pr(i) 27.07% | 10.53% | 18.05% | 27.82% | 16.54%
Pr(i | M=i) 68.42% | 29.63% | 25.00% | 64.29% | 54.55%

Pr(i | M=i)/Pr(i) 2.53 2.81 1.39 231 3.30

All i=1 i=2 i=3 i=4 i=5
Pr(i) 26.06% | 11.52% | 17.58% | 28.48% | 16.36%
Pr(i | M=i) 68.00% | 29.03% | 25.00% | 62.50% | 47.06%

Pr(i | M=i)/Pr(i) 2.61 2.52 1.42 2.19 2.88

4.2 T-test: Presence of availability heuristics

While lift indicate a stronger inclination to recommend an idea given maximum familiarity,

it does not provide proof on statistical significance of familiarity and inclination. Hence,
we further performed a standard T-test in a more intuitive manner to provide evidence for
the hypothesis of the presence of availability heuristics on the entire sample pool.

By viewing responses of familiarity and recommendation score of an idea from each partic-
ipant individually, each participant would contribute five familiarity; <> recommendation;

score value pair. We then partitioned the data points into two groups depending on their
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familiarity with the idea, which are having high familiarity (m,>3) and low familiarity
(m; < 3), and performed T-test on the associated recommendation score to test the follow-
ing null hypothesis.

Hypothesis. HO: The mean recommendation scores of individual ideas by participants of
high familiarity and low familiarity are the same.

The result (see full results in Appendix. A) is significant with p < 0.05 as shown in Ta-
ble 4.2. Therefore, we reject the null hypothesis and conclude that higher familiarity will
have statistically higher recommendation scores, which established the statistical presence

of availability heuristic here.

Table 4.2: Recommendation Score T-test Results

Results: T-statistics: 3.425;  p-value: 0.00075.
Conclusion: Reject null hypothesis.

4.3 Two-Way ANOVA

Based on the results presented above, the general presence of availability heuristics has
been substantiated. However, it remains plausible that the effects may vary significantly
across individual judgments or decision contexts. Meanwhile, there is also a necessity to
examine the significance of the treatment effect. In order to answer hypothesis two and
three of whether the impact of availability heuristic is consistent among different topics
and whether the exposure to random additional information mitigates the influences of the
heuristic, this study conducted five idea-specific Two-way ANOVAs [56] to investigate the
respective effects of the heuristic across context. In the literature [57] [58] [59] [60], usage
of ordinal and categorical response in the experiment is applicable by normal distribution
statistical inferences like ANOVA given sufficient categories (5 or more), and hence is
applicable to our experiment design. The Two-way ANOVAs also combines idea specific
familiarities of the participants as well as the treatment effect, making it capable of examin-

ing the significance of familiarity and the treatment concurrently. The data was grouped by
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the recommended ideas and divided into five Two-way ANOVA analysis. Each test incor-
porated eleven binary independent variables: five familiarity variables—where the highest
familiarity score was coded as positive—one treatment variable coded as positive for the
treated group, and five interaction variables, as specified in Equation 4.3. The dependent

variable Score,cccomendation 18 the distributed recommendation score of the chosen idea;.

Scorereccomendation = My + My + M3 + My + Ms + Treatment
+ M, : Treatment + M, : Treatment + Ms : Treatment (4.3)

4+ My : Treatment + My : Treatment + €

Each of the five ANOVA tests on a proposed ¢dea; on the following null hypothesis:
Hypothesis. HO: The mean recommendation scores of idea; given different familiarity
(M) and treatment (T) are the same.

The results of all five tests are shown in detail in Appendix. A, and they show surprising
coherency with the previous findings. All five tests indicated significant statistical correla-
tion between the tested idea; and corresponding familiarity when (M = i), where three of
them are significant at p<<0.05 and two of them are significant at p<0.1 (Fig.2). From Fig-
ure 4.1, we can see a clear diagonal significance pattern, which reflects higher correlations

between the favoritism of each idea and their respective highest familiarity.
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Two-way ANOVA p-value Heatmap
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Figure 4.1: Two-way ANOVA Idea-Familiarity p-value Heatmap

Therefore, we reject part of the null hypothesis between familiarity and idea scores, and
conclude that the mean of the recommendation score of ideas are statistically different given
whether the participant is most familiar with the idea. While there are statistically signifi-
cant results sparsely across the five tests for interactions and between different ideas, they
do not hold enough consistency to form meaningful conclusions. Additionally, the treat-
ment is also shown to be inconsistent upon different ideas, where the treatment achieved
statistical significance on ideas two and three and was insignificant in others. This suggests
that instead of completely failing to mitigate the effects of the heuristic, the randomized
mitigation strategy might be susceptible to the characteristic of the field and possibly other

factors.

4.4 Demographic ANOVA & Dimensionality Reduction

The results provide substantial evidence that the AEC professional community is influenced
by the availability heuristic across various contexts. However, this raises the question of
which individuals may be more susceptible to its effects. An analysis of the entire sam-

ple pool does not eliminate the possibility that a specific subgroup is driving the statistical
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behavior observed in the overall dataset. Therefore, this paper further attempts to identify
significant factors contributing to the susceptibility of the heuristic from the professional
background information collected. From the survey, several crucial demographic and pro-

fessional features were collected:

» Experience level
¢ Professional role

* Geographic location

These three features characterize the background of a personnel in the AEC industry with
reasonable comprehensiveness. For the sake of analysis, responses were converted into cat-
egorical variables to better capture the variance in them. There are uniquely eight different
fields of expertise, four experience levels and five geographic locations as shown in Table

4.3.

Table 4.3: Demographic & Professional Background Features

Experience Professional Roles Geo Location
Level

0-5 years Developer Northeast/East
6-10 years Owner West

11-20 years Owner adviser South

20+ years Design consultant Midwest

Specialty consultant Multiple
General contractor
Construction specialist
Others

This analysis also applies Two-way ANOVA for the benefits of examining the effects
of demographic features and the treatment together, but it alternatively applies the familiar-
ity score of the chosen idea as the dependent variable. This is to better reflect availability
heuristic since the consistency of the heuristic among ideas were established. By using
familiarity score of the highest rated idea (the chosen idea) as the dependent variable, the

analysis can avoid recalculating the test for each of the ideas and have one unified test for
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each of the features. Therefore, there are three respective ANOVA tests performed that
investigated the following null hypothesis for each of the three demographic features re-
spectively:

Hypothesis. HO: The chosen familiarity scores given the different features and treatment
are the same.

Hypothesis. HO: There are no interactions between the treatment and the different back-
ground of AEC professionals.

The results from Table 4.4-4.6 indicated that all three kinds of demographic features have
no significance on the effects of the heuristic (see full results in Appendix. B), and there is
no consistent significant interaction between them and the treatment effect except for geo-
graphic location being solely significant with p<0.05 in Table 4.6. Hence, we reject both
null hypothesis and conclude that demographic characteristics have no significant effects
on neither the effects of the heuristic nor the treatment effect.

Table 4.4: Professional Roles & Treatment Two-way ANOVA Statistics

Df | Sum of Sq. | Mean of Sq. | F-value | Pr(;F)
Field 7 16.15 2.301 1.607 | 0.148
Treated 1 0.86 0.864 0.602 | 0.440
Field:Treated 2.65 0.530 0.369 | 0.868
Residuals 70 100.48 1.435

Table 4.5: Geographic Location & Treatment Two-way ANOVA Statistics

Df | Sum of Sq. | Mean of Sq. | F-value | Pr(;F)
Geo Location | 4 2.52 0.630 0.487 | 0.74556
Treated 1 0.19 0.191 0.147 | 0.70237
Geo:Treated | 4 21.56 5.389 4.159 | 0.00429
Residuals 74 95.88 1.296

Furthermore, this paper performed t-SNE [61], a dimensionality reduction technique,

to visualize and determine the significance of demographic features on the effects of the
availability heuristic. Geo location and Professional role were one-hot encoded and Ex-

perience level was nominal encoded. The encoded vectors were then concatenated into
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Table 4.6: Experience Levels & Treatment Two-way ANOVA Statistics

Df | Sum of Sq. | Mean of Sq. | F-value | Pr(;F)
Experience 1 0.26 0.262 0.178 | 0.674
Treated 0.19 0.191 0.130 | 0.720
Experience:Treated 1.92 1.923 1.306 | 0.256
Residuals 80 117.77 1.4721

one-dimensional feature vectors for each of the responses. The algorithm had a random-
ized initialization and mapped the high-dimensional feature vectors onto a 2-D plane as
shown in Figure 4.2. The figure manifests close proximity between the data points affected
availability heuristic and those that are not.It showed no discernable discrepancy on the
2-D plane.

Combining the insignificant results from the demographic ANOVA analysis and the insep-
arability in 2-D mapping, we draw the conclusion that demographic characteristics are not
significant factors of either the susceptibility of availability heuristic or the effectiveness of

the mitigation strategy among AEC professionals .

t-SNE with Professional Features
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Figure 4.2: Dimensionality Reduced 2-D mapping of demographic features
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CHAPTER §
DISCUSSION

This study represents a significant step and as one of the firsts to investigate cognitive biases
within the Architecture, Engineering, and Construction (AEC) professional community,
moving beyond foundational work with student populations [27]. By focusing specifically
on the availability heuristic among experienced practitioners, this research bridges a critical
gap in the literature, which has extensively developed decision-making frameworks but
seldom examined the underlying cognitive factors influencing their application by industry
professionals.

The implications of these findings for the AEC industry are substantial. The demon-
strated prevalence of the availability heuristic suggests the potential for unnoticed, yet sys-
tematic, flaws in critical decision-making processes across the sector. Reliance on easily
recalled information over objective data can unconsciously skew judgments in areas vital to
project success, including cost management, project scheduling, resource allocation, safety
protocols, construction management, and even the formulation of governmental policies
impacting the industry. Decisions concerning workforce management—the specific focus
of this study’s experimental design—are clearly susceptible, potentially leading to subop-
timal strategies in critical fields such as training, retention, safety, and fostering equity, di-
versity, and inclusion. The consistency of the heuristic’s effect across various demographic
and professional variables underscores that this is not an issue confined to inexperienced
individuals or specific disciplines, but rather a widespread phenomenon within the industry.

These results align with and extend previous research exploring cognitive biases in pro-
fessional settings, although such studies remain relatively scarce within the AEC context.
While decision-support systems exist, their effectiveness can be limited by the inherent bi-

ases of the humans employing them. This study’s focus on the availability heuristic offers
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a specific mechanism through which decision errors may arise, moving beyond general
observations of bias. The failure of the information exposure mitigation strategy, while
perhaps disappointing from a practical standpoint, provides valuable insight, suggesting

that more targeted or structured de-biasing techniques may be necessary.

Limitations and Future Research

We acknowledge certain limitations in this study, primarily concerning the sample size.
While rigorous statistical analyses (including t-tests and ANOVA) confirmed the signifi-
cance of our findings, the participant pool consisted of 84 AEC professionals. Recruit-
ing large numbers of experienced professionals for research purposes presents significant
practical challenges due to their demanding schedules and the logistical complexities of
reaching a specialized population dispersed across various firms and locations.

However, it is important to contextualize this sample size. While quantitative studies
often strive for larger numbers to maximize statistical power, the adequacy of a sample
size also depends on the research question, population characteristics, and the depth of
analysis. Research targeting niche professional groups often contends with smaller sample
sizes compared to general population studies. Furthermore, we emphasize the richness of
high-quality data in this study from smaller, well-selected samples. While 84 participants
might be considered small by some quantitative standards, the sample achieved significant
diversity in terms of professional roles, experience levels, and geographic representation
across the United States, enhancing the potential relevance of the findings. The consistency
and statistical significance of the results observed across this diverse group lend weight to
the conclusions drawn.

This study serves as a crucial stepping stone. Future research should aim to replicate
and extending these findings, potentially with larger or more targeted samples within spe-
cific AEC sub-sectors. Investigating the impact of other cognitive biases (e.g., confirmation

bias, anchoring bias) prevalent in AEC decision-making is essential. Crucially, future work
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must focus on developing and testing effective mitigation strategies tailored to the AEC
context, moving beyond simple information exposure to explore structured decision pro-
tocols, awareness training, and technologically aided de-biasing tools. Understanding and
addressing cognitive biases holds significant potential for optimizing planning, improving
project outcomes, and fostering more rational and robust decision-making throughout the

AEC industry.
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CHAPTER 6
CONCLUSION

This study provides significant empirical evidence demonstrating the consistent presence
of the availability heuristic within the decision-making processes of Architecture, Engi-
neering, and Construction (AEC) professionals in the United States. We established that
familiarity with a workforce management concept directly increases its perceived impor-
tance in resource allocation decisions. A key finding is the pervasiveness of this heuristic,
influencing decisions regardless of the professionals’ years of experience, specific field of
expertise, geographic location, or the particular decision topic under consideration. Fur-
thermore, the research indicates that simply exposing professionals to diverse, arbitrary
information does not effectively mitigate the influence of this cognitive bias. This find-
ing challenges intuitive mitigation strategies and highlights the deeply ingrained nature of
heuristic-based thinking. The primary contribution of this paper is the robust, statistically
significant evidence demonstrating the existence and operation of the availability heuristic
in the decision-making processes of AEC professionals across the United States.

These counterintuitive result suggest the heuristic is a deeply ingrained cognitive tendency
within the profession, not confined to particular subgroups or knowledge areas, highlight-
ing its potential ubiquity. Another key contribution lies in the evaluation of a potential
mitigation strategy. We tested whether simply enhancing exposure to diverse information
could counteract the bias. The results indicate that this intuitive approach is largely inef-
fective, providing valuable insight for the future development of more robust de-biasing
techniques.

In summary, this study provides the first empirical confirmation of the availability heuris-
tic among seasoned AEC professionals, establishes its widespread nature independent of

common professional variables, and challenges a simple informational approach to miti-
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gation. These findings underscore the importance of considering cognitive biases in AEC
decision-making and position this work as a crucial starting point for a broader investiga-
tion into how heuristics shape industry practices. Future research should build upon this by
exploring other cognitive biases and focusing on creating and validating effective, targeted

strategies to promote more objective decision-making in the AEC sector.
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APPENDIX A
T-TEST AND TOPIC TWO-WAY ANOVA
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4/22/25, 2:40 PM ANOVA Analysis

ANOVA Analysis
T-test

t_high <- read.csv('ttest_high.csv') # familiarity>2
t_low <- read.csv('ttest_low.csv') # familiarity<=2
t.test(t_high$Score, mu = mean(t_low$Score))

##

## One Sample t-test

#i

## data: t_high$Score

## t = 3.4246, df = 200, p-value = 0.0007469
## alternative hypothesis: true mean is not equal to 1.83105
## 95 percent confidence interval:

## 1.980806 2.387353

## sample estimates:

## mean of x

##  2.18408

Two-Way ANOVA Across Topics: idea
recommendation score as output

From the definition of availability heuristics—a mental shortcut that relies on the ease immediate examples that
comes to a given person’s mind when evaluating a specific topic, concept, method, or decision, we are quantifying
as follows:

1. The ease of recollection —> Familiarity score;

2. Taken shortcut or not —> Chosen the most familiar idea or not.
As such, also following the ANOVA analysis in the previous paper, we can quantify the effectiveness of the
heuristics with the continuous variable— Recommendation score of the chosen idea

Independent Variables(Binary): M_1-M_5, Treated
Dependent Variable (Familiarity score of the chosen idea): chosen_score =1 - 10

5 In-group ANOVAs

my_data_in = read.csv("IngroupANOVA.csv")
print(names(my_data_in))

file:///F:/Gatech/Research/Availibility in Construction Industry/Data/Research Data/Two-WAY-anova.html 1/5



4/22/25, 2:40 PM ANOVA Analysis

## [1] "X" it "M_1"

## [4] "M_2" "M_3" "M_4"

## [7] "M_5" "Treated" "chosen_familiarity"
## [10] "Familiarity.1" "Familiarity.2" "Familiarity.3"

## [13] "Familiarity.4" "Familiarity.5" "Score.1"

## [16] "Score.2" "Score.3" "Score.4"

## [19] "Score.5"

res.aov2 <- aov(Score.1 ~M1+M2+M3+M4+ M5+ Treated + M_1:Treated + M 2:Treated + M_
3:Treated + M_4:Treated + M_5:Treated , data = my_data_in)
summary(res.aov2)

Hit Df Sum Sq Mean Sq F value Pr(>F)

## M_1 1 8.39 8.386 5.043 0.02681 *

## M_2 1 2.46 2.461 1.480 0.22652

## M_3 1 5.19 5.188 3.120 0.08025 .

## M_4 1 1.33 1.325 0.797 0.37400

## M_5 1 0.00 0.002 0.001 0.96976

## Treated 1 0.60 0.599 0.360 0.54975

## M_1:Treated 1 5.44 5.438 3.270 0.07341 .

## M_2:Treated 1 0.10 0.100 0.060 0.80667

## M_3:Treated 1 0.09 0.091 0.055 0.81549

## M_4:Treated 1 16.65 16.647 10.012 0.00204 **

## M _5:Treated 1 0.09 0.095 0.057 0.81158

## Residuals 105 174.59 1.663

## ---

## Signif. codes: © '***' g.,001 '**' ©9.01 '*' 0.05 '.' 0.1 ' ' 1
print(res.aov2$coefficients)

## (Intercept) M 1 M 2 M 3 M 4 M 5
## 2.90395567 1.74724598 -0.66263550 -0.41713758 -2.09740759 0.18408496
Hit Treated M_1:Treated M_2:Treated M_3:Treated M_4:Treated M_5:Treated

## -1.09313185 -1.43986039 0.35570057 -0.09502522 2.22476566 0.17580250

res.aov2 <- aov(Score.2 ~M 1+ M2+ M3+M4+ M5+ Treated + M_1:Treated + M_2:Treated + M_
3:Treated + M_4:Treated + M_5:Treated , data = my_data_in)
summary(res.aov2)

file:///F:/Gatech/Research/Availibility in Construction Industry/Data/Research Data/Two-WAY-anova.html
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4/22/25, 2:40 PM ANOVA Analysis

it Df Sum Sq Mean Sq F value Pr(>F)

## M_1 1 2.64 2.645 1.667 0.19954

#Ht M_2 1 9.35 9.354 5.895 0.01688 *

## M_3 1 2.70 2.704 1.704 0.19463

## M_4 1 1.51 1.514 0.954 0.33090

## M_5 1 0.01 0.013 0.008 0.92907

## Treated 1 8.28 8.285 5.221 0.02432 *

## M _1:Treated 1 1.19 1.185 0.747 0.38945

## M_2:Treated 1 3.97 3.972 2.503 0.11662

## M _3:Treated 1 1.57 1.565 0.987 0.32286

## M_4:Treated 1 17.96 17.960 11.318 0.00107 **

## M_5:Treated 1 0.10 0.105 0.066 0.79762

## Residuals 105 166.61 1.587

## ---

## Signif. codes: © '***' 9,001 '**' ©9.01 '*' ©0.05 '.' 0.1 ' ' 1
print(res.aov2$coefficients)

## (Intercept) M 1 M 2 M_3 M 4 M 5
## 1.4268124 -1.2657490 0.2945096 -0.1698586 1.5926691 -0.2347237
H## Treated M_1:Treated M_2:Treated M _3:Treated M_4:Treated M_5:Treated

##  1.4508354 0.9560556 0.8868081 0.5925107 -2.3100932 -0.1847407

res.aov2 <- aov(Score.3 ~M1 +M2 +M3+M4+ M5+ Treated + M_1:Treated + M_2:Treated + M_
3:Treated + M_4:Treated + M_5:Treated , data = my_data_in)
summary(res.aov2)

## Df Sum Sq Mean Sq F value Pr(>F)
## M_1 1 0.39 0.394 0.359 0.5506
## M_2 1 4.83 4,825 4.392 0.0385 *
## M_3 1 3.50 3.500 3.186 0.0771 .
## M_4 1 1.25 1.249 1.137 0.2887
## M_5 1 1.73 1.729 1.574 0.2124
## Treated 1 5.16 5.156 4.693 0.0325 *
## M_1:Treated 1 0.00 0.002 0.002 0.9636
## M_2:Treated 1 4.56 4.558 4.149 0.0442 *
## M_3:Treated 1 1.22 1.217 1.108 0.2949
## M_4:Treated 1 6.47 6.466 5.886 0.0170 *
## M _5:Treated 1 0.03 0.034 0.031 0.8601
## Residuals 105 115.35 1.099

##t ---

## Signif. codes: © '***' @9.,001 '**' 9.01 '*' ©.05 '.' 0.1 ' ' 1

print(res.aov2$coefficients)

file:///F:/Gatech/Research/Availibility in Construction Industry/Data/Research Data/Two-WAY-anova.html 3/5



4/22/25, 2:40 PM ANOVA Analysis

## (Intercept) M 1 M 2 M 3 M 4 M_5
## ©0.58580883 -0.06321599 0.35667011 0.97787990 1.49064403 0.04386640
H#i Treated M_1:Treated M_2:Treated M_3:Treated M_4:Treated M_5:Treated

## 0.82049816 0.17804560 -1.21422742 -0.66997860 -1.45916437 0.10567143

res.aov2 <- aov(Score.4 ~M 1 + M2 +M3+M4+ M5+ Treated + M_1:Treated + M_2:Treated + M_
3:Treated + M_4:Treated + M_5:Treated , data = my_data_in)
summary(res.aov2)

#it Df Sum Sq Mean Sq F value Pr(>F)

## M_1 1 5.27 5.275 2.343 0.128837

## M_2 1 4.03 4.033 1.791 0.183635

## M_3 1 0.58 0.579 0.257 0.613086

## M_4 1 6.42 6.416 2.850 0.094340 .

## M_5 1 25.89 25.893 11.502 0.000981 ***

## Treated 1 3.45 3.451 1.533 0.218419

## M_1:Treated 1 0.89 0.889 0.395 0.531147

## M_2:Treated 1 0.42 0.417 0.185 0.667630

## M_3:Treated 1 1.95 1.946 0.864 0.354641

## M_4:Treated 1 3.14 3.143 1.396 0.240035

## M_5:Treated 1 0.07 0.066 0.029 0.864880

## Residuals 105 236.37 2.251

## ---

## Signif. codes: @ '***' 9,001 '**' ©9.01 '*' ©.05 '.' 0.1 ' ' 1
print(res.aov2$coefficients)

## (Intercept) M 1 M 2 M_3 M 4 M_5
## 3.1162075 -0.3546692 0.1332483 -0.7519295 -0.4924910 -0.8060643
Hit Treated M_1:Treated M_2:Treated M_3:Treated M_4:Treated M_5:Treated

## -0.6690793 0.2846815 0.3106027 0.8130281 1.0417695 -0.1460066

res.aov2 <- aov(Score.5 ~M 1+ M2+ M3+M4+ M5+ Treated + M_1:Treated + M_2:Treated + M_
3:Treated + M_4:Treated + M_5:Treated , data = my_data_in)
summary(res.aov2)

file:///F:/Gatech/Research/Availibility in Construction Industry/Data/Research Data/Two-WAY-anova.html 4/5



4/22/25, 2:40 PM ANOVA Analysis

it Df Sum Sq Mean Sq F value Pr(>F)

## M_1 1 0.17 0.171 0.108 0.74314

#Ht M_2 1 1.46 1.465 0.924 0.33861

## M_3 1 0.13 0.133 0.084 0.77230

## M_4 1 1.56 1.564 0.987 0.32285

## M_5 1 15.68 15.676 9.889 0.00216 **

## Treated 1 3.19 3.186 2.010 0.15927

## M_1:Treated 1 0.06 0.059 0.037 0.84716

## M_2:Treated 1 0.64 0.638 0.402 0.52725

## M _3:Treated 1 1.39 1.388 0.876 0.35155

## M_4:Treated 1 0.94 0.936 0.590 0.44395

## M_5:Treated 1 0.02 0.021 0.013 0.90783

## Residuals 105 166.45 1.585

## ---

## Signif. codes: © '***' 9,001 '**' ©9.01 '*' ©0.05 '.' 0.1 ' ' 1
print(res.aov2$coefficients)

## (Intercept) M 1 M 2 M_3 M 4 M 5
## 1.96721564 -0.06361178 -0.12179248 0.36104576 -0.49341454 0.81283669
H## Treated M_1:Treated M_2:Treated M _3:Treated M_4:Treated M_5:Treated

## -0.55640088 0.01606211 -0.32716097 -0.61429424 0.51349246 ©0.08335701

file:///F:/Gatech/Research/Availibility in Construction Industry/Data/Research Data/Two-WAY-anova.html
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DEMOGRAPHIC TWO-WAY ANOVA
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3/10/24, 4:36 PM Two-WAY ANOVA Demographic

Two-WAY ANOVA Demographic

2023-09-28

R Markdown

Exp_data = read.csv("ExpANOVA.csv")
print(names(Exp_data))

## [1] "X" "chosen_familiarity"” "Treated"
## [4] "Experience_Level"

exp.aov2 <- aov(chosen_familiarity ~ Treated + Experience_Level+ Experience_Level:Treated, data
= Exp_data)
summary(exp.aov2)

it Df Sum Sq Mean Sq F value Pr(>F)
## Treated 1 ©0.19 0.1907 0.130 0.720
## Experience_lLevel 1 ©0.26 0.2623 0.178 0.674
## Treated:Experience_Level 1 1.92 1.9229 1.306 0.256
## Residuals 80 117.77 1.4721

Field_data = read.csv("FieldANOVA.csv")
print(names(Field_data))

## [1] "X" "Field" "chosen_familiarity"
## [4] "Treated"

field.aov2 <- aov(chosen familiarity ~ Field + Treated + Treated:Field, data = Field_data)
summary(field.aov2)

## Df Sum Sq Mean Sq F value Pr(>F)
## Field 7 16.15 2.3071 1.607 0.148
## Treated 1 0.86 0.8644 0.602 0.440
## Field:Treated 5 2.65 0.5300 0.369 0.868
## Residuals 70 100.48 1.4354

Geo_data = read.csv("Geo_LocationANOVA.csv")
print(names(Geo_data))

## [1] "X" "Geo_Location" "chosen_familiarity"
## [4] "Treated”

file:///E:/Gatech/Research/Availibility in Construction Industry/Data/Research Data/Two-WAY-anova-demographic.html 12



3/10/24, 4:36 PM Two-WAY ANOVA Demographic

geo.aov2 <- aov(chosen_familiarity ~ Treated+Geo_Location+Treated:Geo_Location, data = Geo_data)

summary(geo.aov2)

it Df Sum Sg Mean Sq F value Pr(>F)

## Treated 1 ©0.19 0.191 0.147 0.70237

## Geo_Location 4 2.52 0.630 0.487 0.74556

## Treated:Geo_Location 4 21.56 5.389 4.159 0.00429 **

## Residuals 74 95.88 1.296

## ---

## Signif. codes: © '***' 9,001 '**' ©9.01 '*' ©.05 '.' 0.1 ' ' 1

file:///E:/Gatech/Research/Availibility in Construction Industry/Data/Research Data/Two-WAY-anova-demographic.html 2/2



APPENDIX C
EXPERIMENT SURVEY

The full Qualtrix experiment survey.
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11/15/22, 12:35 PM Edit Survey | Qualtrics Experience Management

Tools v Saved Nov 7, 2022 at 1:11 PM Draft ‘ O\ ’ ‘ Preview ’ ‘ Publish ’

Phase2_official ‘Q" ExpertReview score  Fair

- Question Block A

Cover Letter

CONSENT TO PARTICIPATE IN A RESEARCH STUDY

Decision-making on transportation construction workforce under COVID-
19 uncertainties

Georgia Institute of Technology and University of Texas at Arlington

Dear Participants,

The purpose of this study is to better understand opinions about emerging
trends and challenges affecting workforce decision making in the construction
industry as the results of the COVID-19 pandemic. The findings of this study will
benefit decision-makers in the construction industry with better understanding
on the impacts caused by the COVID-19 pandemic. There are no costs to you,
other than your time, for being in this study. The risks or discomforts involved
are no greater than those involved in daily activities such as email
correspondence or user registration via a secure website. We will comply with
any applicable laws and regulations regarding confidentiality. Your name will not
appear when the results of this study are presented or published. Your
participation in this study is voluntary. You have the right to change your mind
and leave the study at any time without giving any reason and without penalty.
If would like to be a volunteer in this research study please continue with the
survey.

It is expected that the survey will take just 10 minutes of your time. If you have
any questions about the survey, you may contact Baabak Ashuri at
baabak@gatech.edu or (404) 385-7608.

Thank you,

Baabak Ashuri, Professor, Georgia Tech

Mohsen Shahandashti, Associate Professor, University of Texas at Arlington
(UTA)
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*)

What best describes your primary background?

OO OO0OO0OO0OO0OO0o0OO0

Owner agency employee (i.e., Department of Transportation staff)

Owner adviser (or Owner Rep.)

Design consultant

Specialty sub-consultant

General contractor
Specialty contractor

Developer

Construction engineering and inspection (CEIl) specialist

Other (please specify)

Q12

What is your current role or job title?

Q14

*

In what state(s) do you have the most experience in this role? (select all that
apply)

00000000 b0U0UUgogoooUgooggoao

ad

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
lowa
Kansas
Kentucky
Louisiana

Maine
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Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin

Wyoming

0000000000000 Q0UU0UQU0UUUpDUUUUUUgUoUpoUgogoao

| do not reside in the United States

Q15 *
How many years of experience do you have in the transportation industry?
O 0-5years

O 6-10years

O 11-20 years

O 20+ years
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BK1

Background Information: Please read the paragraph below.

Finding skilled workers is a significant challenge faced by the US construction
industry in recent years. A 2018 survey by Autodesk and the Associated
General Contractors of America (AGC) shows that 80% of contractors report
difficulty finding qualified craft workers to hire. In August 2020, the survey was
conducted again with 2,000 participating firms. The results show that even
though 60% of firms report that future projects have been canceled or delayed
during the pandemic, 52% of firms still have a hard time finding craft workers.
An update released in September 2021 shows that the shortage has reached
pre-pandemic levels even as coronavirus continues to impact projects and
disrupt supply chains. Apprenticeship programs, a critical pipeline for craft
workers, are significantly disrupted by the pandemic: apprenticeship
curriculums normally comprise large parts of in-person training and are more
difficult to deliver in distant learning mode. The required technical construction
skills are changing due to the construction industry transformation through
prefabrication, automation, and e-construction.

Introduction

Description of a hypothetical decision-making scenario: Suppose that your
organization recently set up a dedicated fund for emergency response in the
wake of a pandemic. The fund aims to support initiatives with greatest potential
to mitigate emerging workforce management challenges since the outbreak of
pandemic. As the first step, all employees are invited to submit their ideas.
Shortlisted ideas will be considered for funding support. You, as one of the
invited reviewers, are about to read five submitted ideas. Afterwards, you need
to give your recommendations.

https://jmsbconcordia.yul1.qualtrics.com/survey-builder/SV_bjR70t3SWyQRIPQ/edit 4/33



11/15/22, 12:35 PM Edit Survey | Qualtrics Experience Management

RA

Please review the following proposal ideas:

“Idea 1: Set up a dedicated taskforce to review and update employee paid sick
leave policy and family leave wages, with consideration of the impacts of
COVID-19. Include appropriate health insurance as part of employee benefits
package. Educate employees on their rights and protections associated with
mental health. Provide necessary counselling services. Review employee
payment and make necessary changes to ensure its attractiveness to
construction workers.

Idea 2: Enhance existing workforce training to accommodate the new normal
after COVID-19, such as strengthening training related to prefabrication,
modular construction, construction automation, and digitalization of documents.
Transform existing apprenticeship curriculums to ensure health and safety of the
participants, while complying with the educational standards, for example,
designing take-home kits or turning group projects into individual projects.

Idea 3: Evolve existing safety training and induction to overcome the
widespread "vaccine hesitancy". COVID-related safety factors are important and
must be continued. But there are several other health and safety issues in the
construction job site that should not be overlooked. Heighten awareness of
critical safety issues, such as falls and slips, by ensuring necessary time in daily
induction, using obvious visual aids for spacing location, walkway, and scaffold.

Idea 4: Enhance existing planning and scheduling to increase productivity and
mitigate the impacts of the pandemic, as well as associated supply chain
disorder, on schedule. Streamline construction sites: more space, less overlap
of trades, less double handing of materials, and fewer “hanging around” people.
Introduce flexible shifts to maximize the use of equipment and involve more
workers while avoiding large crowds congregating.

Idea 5: Provide dedicated training on diversity, equity, and inclusion, with focus
on jobsite. Set up a safe environment to let workers report racist actions. Have a
system to track incidents, and make firm disciplinary actions against the
violators. Ensure various resources including professional training are equally
reached to minority workers."
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Q16 x

You are given 10 points to distribute among the ideas. Make sure the sum of
points you give to ideas 1-5 is equal to 10. Please grade each idea (maximum
possible grade = 10)

Idea 1 0
Idea 2 0
Idea 3 0
Idea 4 0
Idea 5 0
Total 0
————————————————————————————————————————————————————————————————— Page Break ----------omo e

Q17 QK

Please rate your familiarity with respect to the following five fields (1 = least
familiar; 5 = most familiar)

Vocational Training and

Education for O @) O O O

Construction Workers

Employee Benefits and

Compensation O O O O O
Occupational Safety and
Health for Construction O O O O O
Workers
Onsite Construction
Project Management O O O O O
Equity, Diversity, and
Inclusion (EDI) o o o o o
- Q Import from library ’ ‘ Add new question

- Question Block F
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Q195

CONSENT TO PARTICIPATE IN A RESEARCH STUDY

Decision-making on transportation construction workforce under COVID-
19 uncertainties

Georgia Institute of Technology and University of Texas at Arlington

Dear Participants,

The purpose of this study is to better understand opinions about emerging
trends and challenges affecting workforce decision making in the construction
industry as the results of the COVID-19 pandemic. The findings of this study will
benefit decision-makers in the construction industry with better understanding
on the impacts caused by the COVID-19 pandemic. There are no costs to you,
other than your time, for being in this study. The risks or discomforts involved
are no greater than those involved in daily activities such as email
correspondence or user registration via a secure website. We will comply with
any applicable laws and regulations regarding confidentiality. Your name will not
appear when the results of this study are presented or published. Your
participation in this study is voluntary. You have the right to change your mind
and leave the study at any time without giving any reason and without penalty.
If would like to be a volunteer in this research study please continue with the
survey.

It is expected that the survey will take just 10 minutes of your time. If you have
any questions about the survey, you may contact Baabak Ashuri at
baabak@gatech.edu or (404) 385-7608.

Thank you,

Baabak Ashuri, Professor, Georgia Tech
Mohsen Shahandashti, Associate Professor, University of Texas at Arlington
(UTA)

Q196 *
What best describes your primary background?

Owner agency employee (i.e., Department of Transportation staff)
Owner adviser (or Owner Rep.)

Design consultant

Specialty sub-consultant

General contractor

Specialty contractor

Developer

Construction engineering and inspection (CEIl) specialist

OO0 OO0OO0OO0OO0oOOoOOo

Other (please specify)
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Q197 S

What is your current role or job title?

Q198 *
In what state(s) do you have the most experience in this role? (select all that
apply)

Alabama
Alaska

Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida

Georgia

Hawaii

Idaho

Illinois

Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey

New Mexico

i 00000000 0bU0U0U0UQ0UU0UUgUUU0UgUUUUgUUgggggogogog o

New York

North Carolina

a
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North Dakota

Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin

Wyoming

00000000000 gogoogooogoggoa

| do not reside in the United States

Q199 *
How many years of experience do you have in the transportation industry?

O 0-5years
O 6-10years
O 11-20years

O 20+ years

Q201

Description of a hypothetical decision-making scenario: Suppose that your
organization recently set up a dedicated fund for emergency response in the
wake of a pandemic. The fund aims to support initiatives with greatest potential
to mitigate emerging workforce management challenges since the outbreak of
pandemic. As the first step, all employees are invited to submit their ideas.
Shortlisted ideas will be considered for funding support. You, as one of the
invited reviewers, are about to read five submitted ideas. Afterwards, you need
to give your recommendations.
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Q202

Please review the following proposal ideas:

“Idea 1: Set up a dedicated taskforce to review and update employee paid sick
leave policy and family leave wages, with consideration of the impacts of
COVID-19. Include appropriate health insurance as part of employee benefits
package. Educate employees on their rights and protections associated with
mental health. Provide necessary counselling services. Review employee
payment and make necessary changes to ensure its attractiveness to
construction workers.

Idea 2: Enhance existing workforce training to accommodate the new normal
after COVID-19, such as strengthening training related to prefabrication,
modular construction, construction automation, and digitalization of documents.
Transform existing apprenticeship curriculums to ensure health and safety of the
participants, while complying with the educational standards, for example,
designing take-home kits or turning group projects into individual projects.

Idea 3: Evolve existing safety training and induction to overcome the
widespread "vaccine hesitancy". COVID-related safety factors are important and
must be continued. But there are several other health and safety issues in the
construction job site that should not be overlooked. Heighten awareness of
critical safety issues, such as falls and slips, by ensuring necessary time in daily
induction, using obvious visual aids for spacing location, walkway, and scaffold.

Idea 4: Enhance existing planning and scheduling to increase productivity and
mitigate the impacts of the pandemic, as well as associated supply chain
disorder, on schedule. Streamline construction sites: more space, less overlap
of trades, less double handing of materials, and fewer “hanging around” people.
Introduce flexible shifts to maximize the use of equipment and involve more
workers while avoiding large crowds congregating.

Idea 5: Provide dedicated training on diversity, equity, and inclusion, with focus
on jobsite. Set up a safe environment to let workers report racist actions. Have a
system to track incidents, and make firm disciplinary actions against the
violators. Ensure various resources including professional training are equally
reached to minority workers."
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Q203 x

You are given 10 points to distribute among the ideas. Make sure the sum of
points you give to ideas 1-5 is equal to 10. Please grade each idea (maximum
possible grade = 10)

Idea 1 0
Idea 2 0
Idea 3 0
Idea 4 0
Idea 5 0
Total 0
————————————————————————————————————————————————————————————————— Page Break ----------oom e

Q204 QK

Please rate your familiarity with respect to the following five fields (1 = least
familiar; 5 = most familiar)

Vocational Training and

Education for O @) O O O

Construction Workers

Employee Benefits and

Compensation O O O O O
Occupational Safety and
Health for Construction O @) @) O O
Workers
Onsite Construction
Project Management O O O O O
Equity, Diversity, and
Inclusion (EDI) o o o o o
- Q Import from library ’ ‘ Add new question

- Question Block E
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Q185

CONSENT TO PARTICIPATE IN A RESEARCH STUDY

Decision-making on transportation construction workforce under COVID-
19 uncertainties

Georgia Institute of Technology and University of Texas at Arlington

Dear Participants,

The purpose of this study is to better understand opinions about emerging
trends and challenges affecting workforce decision making in the construction
industry as the results of the COVID-19 pandemic. The findings of this study will
benefit decision-makers in the construction industry with better understanding
on the impacts caused by the COVID-19 pandemic. There are no costs to you,
other than your time, for being in this study. The risks or discomforts involved
are no greater than those involved in daily activities such as email
correspondence or user registration via a secure website. We will comply with
any applicable laws and regulations regarding confidentiality. Your name will not
appear when the results of this study are presented or published. Your
participation in this study is voluntary. You have the right to change your mind
and leave the study at any time without giving any reason and without penalty.
If would like to be a volunteer in this research study please continue with the
survey.

It is expected that the survey will take just 10 minutes of your time. If you have
any questions about the survey, you may contact Baabak Ashuri at
baabak@gatech.edu or (404) 385-7608.

Thank you,

Baabak Ashuri, Professor, Georgia Tech
Mohsen Shahandashti, Associate Professor, University of Texas at Arlington
(UTA)

Q186 *
What best describes your primary background?

Owner agency employee (i.e., Department of Transportation staff)
Owner adviser (or Owner Rep.)

Design consultant

Specialty sub-consultant

General contractor

Specialty contractor

Developer

Construction engineering and inspection (CEIl) specialist

OO0 OO0OO0OO0OO0OOoOOo

Other (please specify)
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Q187 S

What is your current role or job title?

Q188 *
In what state(s) do you have the most experience in this role? (select all that
apply)

Alabama
Alaska

Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida

Georgia

Hawaii

Idaho

Illinois

Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey

New Mexico

i 0000000 0bU0U0U0UQ00UU0UUgUUU0DUgUUUUgUUgoggggogog o

New York

North Carolina

a
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North Dakota

Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin

Wyoming
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| do not reside in the United States

Q189 )
How many years of experience do you have in the transportation industry?
O 0-5years

O 6-10 years

O 11-20vyears

O 20+ years
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Q190

Background Information: Please read the paragraph below.

Construction employment patterns suggest racial disparities. A research by
CPWR (the Center for Construction Research and Training) shows that "85% of
racial minorities in construction worked in blue-collar occupations in 2010, while
76% of the construction workforce was employed in such occupations". Within
the group of blue-collars, 26% of minority workers work as entry-level, unskilled
laborers while the proportion among the overall construction workforce is 16%.
At the onset of the pandemic, 19.8% of Hispanic workers lost their jobs while
the proportion of non-Hispanic workers who lost their jobs was 12.7%.
Researchers at University of Texas Austin found out that Latino workers, who
have a higher incidence of respiratory and other illnesses, are especially
susceptible to infection. ConstructionDive reported nearly 20 reported incidents
of flagrant racism on construction jobsites from June to October 2020. The
condition is not altered in 2021 - an update by ConstructionDive in August 2021
shows that 72% of Black respondents and 66% of women respondents noted
that they had experienced discrimination or prejudice while at work.

Q191

Description of a hypothetical decision-making scenario: Suppose that your
organization recently set up a dedicated fund for emergency response in the
wake of a pandemic. The fund aims to support initiatives with greatest potential
to mitigate emerging workforce management challenges since the outbreak of
pandemic. As the first step, all employees are invited to submit their ideas.
Shortlisted ideas will be considered for funding support. You, as one of the
invited reviewers, are about to read five submitted ideas. Afterwards, you need
to give your recommendations.
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Q192

Please review the following proposal ideas:

“Idea 1: Set up a dedicated taskforce to review and update employee paid sick
leave policy and family leave wages, with consideration of the impacts of
COVID-19. Include appropriate health insurance as part of employee benefits
package. Educate employees on their rights and protections associated with
mental health. Provide necessary counselling services. Review employee
payment and make necessary changes to ensure its attractiveness to
construction workers.

Idea 2: Enhance existing workforce training to accommodate the new normal
after COVID-19, such as strengthening training related to prefabrication,
modular construction, construction automation, and digitalization of documents.
Transform existing apprenticeship curriculums to ensure health and safety of the
participants, while complying with the educational standards, for example,
designing take-home kits or turning group projects into individual projects.

Idea 3: Evolve existing safety training and induction to overcome the
widespread "vaccine hesitancy". COVID-related safety factors are important and
must be continued. But there are several other health and safety issues in the
construction job site that should not be overlooked. Heighten awareness of
critical safety issues, such as falls and slips, by ensuring necessary time in daily
induction, using obvious visual aids for spacing location, walkway, and scaffold.

Idea 4: Enhance existing planning and scheduling to increase productivity and
mitigate the impacts of the pandemic, as well as associated supply chain
disorder, on schedule. Streamline construction sites: more space, less overlap
of trades, less double handing of materials, and fewer “hanging around” people.
Introduce flexible shifts to maximize the use of equipment and involve more
workers while avoiding large crowds congregating.

Idea 5: Provide dedicated training on diversity, equity, and inclusion, with focus
on jobsite. Set up a safe environment to let workers report racist actions. Have a
system to track incidents, and make firm disciplinary actions against the
violators. Ensure various resources including professional training are equally
reached to minority workers."
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Q193 Pay

You are given 10 points to distribute among the ideas. Make sure the sum of
points you give to ideas 1-5 is equal to 10. Please grade each idea (maximum
possible grade = 10)

Idea 1 0
Idea 2 0
Idea 3 0
Idea 4 0
Idea 5 0
Total 0
————————————————————————————————————————————————————————————————— Page Break ----------omo e

Q194 QK

Please rate your familiarity with respect to the following five fields (1 = least
familiar; 5 = most familiar)

Click to write

1 2 3 4 Scale Point 5

Vocational Training and

Education for O O O O O

Construction Workers

Employee Benefits and

Compensation O O O O O
Occupational Safety and
Health for Construction O O O O O
Workers
Onsite Construction
Project Management O O O O O
Equity, Diversity, and
Inclusion (EDI) o o o o o
- Q Import from library ’ ‘ Add new question

- Question Block D
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Q175

CONSENT TO PARTICIPATE IN A RESEARCH STUDY

Decision-making on transportation construction workforce under COVID-
19 uncertainties

Georgia Institute of Technology and University of Texas at Arlington

Dear Participants,

The purpose of this study is to better understand opinions about emerging
trends and challenges affecting workforce decision making in the construction
industry as the results of the COVID-19 pandemic. The findings of this study will
benefit decision-makers in the construction industry with better understanding
on the impacts caused by the COVID-19 pandemic. There are no costs to you,
other than your time, for being in this study. The risks or discomforts involved
are no greater than those involved in daily activities such as email
correspondence or user registration via a secure website. We will comply with
any applicable laws and regulations regarding confidentiality. Your name will not
appear when the results of this study are presented or published. Your
participation in this study is voluntary. You have the right to change your mind
and leave the study at any time without giving any reason and without penalty.
If would like to be a volunteer in this research study please continue with the
survey.

It is expected that the survey will take just 10 minutes of your time. If you have
any questions about the survey, you may contact Baabak Ashuri at
baabak@gatech.edu or (404) 385-7608.

Thank you,

Baabak Ashuri, Professor, Georgia Tech
Mohsen Shahandashti, Associate Professor, University of Texas at Arlington
(UTA)

Q176 *
What best describes your primary background?

Owner agency employee (i.e., Department of Transportation staff)
Owner adviser (or Owner Rep.)

Design consultant

Specialty sub-consultant

General contractor

Specialty contractor

Developer

Construction engineering and inspection (CEIl) specialist

OO0 OO0OO0OO0OO0OOoOOo

Other (please specify)
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Q177 S

What is your current role or job title?

Q178 *
In what state(s) do you have the most experience in this role? (select all that
apply)

Alabama
Alaska

Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida

Georgia

Hawaii

Idaho

Illinois

Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey

New Mexico
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New York

North Carolina

a
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North Dakota

Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

| do not reside in the United States
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Q179 *
How many years of experience do you have in the transportation industry?

O 0-5years
O 6-10years
O 11-20 years

O 20+ years

Q180

Background Information: Please read the paragraph below.

A 2020 survey by Associated General Contractors of America (AGC) indicates
that 78% of contractors have experienced project delays or disruptions since
the outbreak of the pandemic. AGC reconducted the survey in February 2021,
showing that 71% of contractors have experienced schedule delays. Shortage
of construction materials, equipment, or parts (52%), shortage of
craftworkers/subcontractors (32%), and potentially infected person visited
jobsite (25%) are the top three reasons causing project delay or disruptions
identified by interviewees. Schedule delay jeopardizes the success of
construction projects by adding cost, legal claims, and greater risk exposure.
According to the 2021 3Q cost report by Engineering News-Record (ENR), there
is no end in sight to the year of supply chain chaos and materials challenges,
which pose tremendous pressures on project cost and schedule management.

NAa~xA Deaals
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Q181

Description of a hypothetical decision-making scenario: Suppose that your
organization recently set up a dedicated fund for emergency response in the
wake of a pandemic. The fund aims to support initiatives with greatest potential
to mitigate emerging workforce management challenges since the outbreak of
pandemic. As the first step, all employees are invited to submit their ideas.
Shortlisted ideas will be considered for funding support. You, as one of the
invited reviewers, are about to read five submitted ideas. Afterwards, you need
to give your recommendations.

Q182

Please review the following proposal ideas:

"Idea 1: Set up a dedicated taskforce to review and update employee paid sick
leave policy and family leave wages, with consideration of the impacts of
COVID-19. Include appropriate health insurance as part of employee benefits
package. Educate employees on their rights and protections associated with
mental health. Provide necessary counselling services. Review employee
payment and make necessary changes to ensure its attractiveness to
construction workers.

Idea 2: Enhance existing workforce training to accommodate the new normal
after COVID-19, such as strengthening training related to prefabrication,
modular construction, construction automation, and digitalization of documents.
Transform existing apprenticeship curriculums to ensure health and safety of the
participants, while complying with the educational standards, for example,
designing take-home kits or turning group projects into individual projects.

Idea 3: Evolve existing safety training and induction to overcome the
widespread "vaccine hesitancy". COVID-related safety factors are important and
must be continued. But there are several other health and safety issues in the
construction job site that should not be overlooked. Heighten awareness of
critical safety issues, such as falls and slips, by ensuring necessary time in daily
induction, using obvious visual aids for spacing location, walkway, and scaffold.

Idea 4: Enhance existing planning and scheduling to increase productivity and
mitigate the impacts of the pandemic, as well as associated supply chain
disorder, on schedule. Streamline construction sites: more space, less overlap
of trades, less double handing of materials, and fewer “hanging around” people.
Introduce flexible shifts to maximize the use of equipment and involve more
workers while avoiding large crowds congregating.

Idea 5: Provide dedicated training on diversity, equity, and inclusion, with focus
on jobsite. Set up a safe environment to let workers report racist actions. Have a
system to track incidents, and make firm disciplinary actions against the
violators. Ensure various resources including professional training are equally
reached to minority workers."
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Q183 Pay

You are given 10 points to distribute among the ideas. Make sure the sum of
points you give to ideas 1-5 is equal to 10. Please grade each idea (maximum
possible grade = 10)

Idea 1 0
Idea 2 0
Idea 3 0
Idea 4 0
Idea 5 0
Total 0
————————————————————————————————————————————————————————————————— Page Break ----------omo e

Q184 QK

Please rate your familiarity with respect to the following five fields (1 = least
familiar; 5 = most familiar)

Click to write

1 2 3 4 Scale Point 5

Vocational Training and

Education for O O O @) O

Construction Workers

Employee Benefits and

Compensation O O O O O
Occupational Safety and
Health for Construction O O O O O
Workers
Onsite Construction
Project Management O O O O O
Equity, Diversity, and
Inclusion (EDI) o o o o o
- Q Import from library ’ ‘ Add new question

- Question Block B
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Q155

CONSENT TO PARTICIPATE IN A RESEARCH STUDY

Decision-making on transportation construction workforce under COVID-
19 uncertainties

Georgia Institute of Technology and University of Texas at Arlington

Dear Participants,

The purpose of this study is to better understand opinions about emerging
trends and challenges affecting workforce decision making in the construction
industry as the results of the COVID-19 pandemic. The findings of this study will
benefit decision-makers in the construction industry with better understanding
on the impacts caused by the COVID-19 pandemic. There are no costs to you,
other than your time, for being in this study. The risks or discomforts involved
are no greater than those involved in daily activities such as email
correspondence or user registration via a secure website. We will comply with
any applicable laws and regulations regarding confidentiality. Your name will not
appear when the results of this study are presented or published. Your
participation in this study is voluntary. You have the right to change your mind
and leave the study at any time without giving any reason and without penalty.
If would like to be a volunteer in this research study please continue with the
survey.

It is expected that the survey will take just 10 minutes of your time. If you have
any questions about the survey, you may contact Baabak Ashuri at
baabak@gatech.edu or (404) 385-7608.

Thank you,

Baabak Ashuri, Professor, Georgia Tech
Mohsen Shahandashti, Associate Professor, University of Texas at Arlington
(UTA)

Q156 *
What best describes your primary background?

Owner agency employee (i.e., Department of Transportation staff)
Owner adviser (or Owner Rep.)

Design consultant

Specialty sub-consultant

General contractor

Specialty contractor

Developer

Construction engineering and inspection (CEIl) specialist

OO OO0OO0OO0OO0oOOoOOo

Other (please specify)
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What is your current role or job title?

Q158 *
In what state(s) do you have the most experience in this role? (select all that
apply)

Alabama
Alaska

Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida

Georgia

Hawaii

Idaho

Illinois

Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey

New Mexico

0 e o o A

New York

North Carolina

a
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North Dakota

Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin

Wyoming

0000000 DbUo0oU0ogoogoobogoggoa

| do not reside in the United States

Q159 )
How many years of experience do you have in the transportation industry?
O 0-5years

O 6-10 years

O 11-20vyears

O 20+ years

https://jmsbconcordia.yul1.qualtrics.com/survey-builder/SV_bjR70t3SWyQRIPQ/edit 25/33



11/15/22, 12:35 PM Edit Survey | Qualtrics Experience Management

Q160

Background Information: Please read the paragraph below.

Employee benefits include medical insurance, vacation, and retirement benefits.
Employee benefits help to create economic security for employees, and in
doing so, improve worker retention and engagement. The data from the Center
for Construction Research and Training (CPWR) show that nearly 24% of
construction workers did not have any health insurance in 2018, more than
double the uninsured rate among all U.S. workers. According to CDC reports
published before the pandemic, construction workers suffer worse mental
health conditions in general compared to any other industries: the highest rate
of drug overdose fatalities and the highest suicide rate. The pandemic worsens
the condition as it causes stress, fear, anxiety, and depression across the
country. CDC household pulse survey in April 2020 shows that symptoms of
anxiety and depression are more than triple the level of the same quarter in
2019.

Q161

Description of a hypothetical decision-making scenario: Suppose that your
organization recently set up a dedicated fund for emergency response in the
wake of a pandemic. The fund aims to support initiatives with greatest potential
to mitigate emerging workforce management challenges since the outbreak of
pandemic. As the first step, all employees are invited to submit their ideas.
Shortlisted ideas will be considered for funding support. You, as one of the
invited reviewers, are about to read five submitted ideas. Afterwards, you need
to give your recommendations.
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Q162

Please review the following proposal ideas:

“Idea 1: Set up a dedicated taskforce to review and update employee paid sick
leave policy and family leave wages, with consideration of the impacts of
COVID-19. Include appropriate health insurance as part of employee benefits
package. Educate employees on their rights and protections associated with
mental health. Provide necessary counselling services. Review employee
payment and make necessary changes to ensure its attractiveness to
construction workers.

Idea 2: Enhance existing workforce training to accommodate the new normal
after COVID-19, such as strengthening training related to prefabrication,
modular construction, construction automation, and digitalization of documents.
Transform existing apprenticeship curriculums to ensure health and safety of the
participants, while complying with the educational standards, for example,
designing take-home kits or turning group projects into individual projects.

Idea 3: Evolve existing safety training and induction to overcome the
widespread "vaccine hesitancy". COVID-related safety factors are important and
must be continued. But there are several other health and safety issues in the
construction job site that should not be overlooked. Heighten awareness of
critical safety issues, such as falls and slips, by ensuring necessary time in daily
induction, using obvious visual aids for spacing location, walkway, and scaffold.

Idea 4: Enhance existing planning and scheduling to increase productivity and
mitigate the impacts of the pandemic, as well as associated supply chain
disorder, on schedule. Streamline construction sites: more space, less overlap
of trades, less double handing of materials, and fewer “hanging around” people.
Introduce flexible shifts to maximize the use of equipment and involve more
workers while avoiding large crowds congregating.

Idea 5: Provide dedicated training on diversity, equity, and inclusion, with focus
on jobsite. Set up a safe environment to let workers report racist actions. Have a
system to track incidents, and make firm disciplinary actions against the
violators. Ensure various resources including professional training are equally
reached to minority workers."
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Q163 Pay

You are given 10 points to distribute among the ideas. Make sure the sum of
points you give to ideas 1-5 is equal to 10. Please grade each idea (maximum
possible grade = 10)

Idea 1 0
Idea 2 0
Idea 3 0
Idea 4 0
Idea 5 0
Total 0
————————————————————————————————————————————————————————————————— Page Break ----------omo e

Q164 QK

Please rate your familiarity with respect to the following five fields (1 = least
familiar; 5 = most familiar)

Click to write

1 2 3 4 Scale Point 5

Vocational Training and

Education for O O O O O

Construction Workers

Employee Benefits and

Compensation O O O O O
Occupational Safety and
Health for Construction O O O O O
Workers
Onsite Construction
Project Management O O O O O
Equity, Diversity, and
Inclusion (EDI) o o o o o
- Q Import from library ’ ‘ Add new question
- Question Block C oo
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Q165

CONSENT TO PARTICIPATE IN A RESEARCH STUDY

Decision-making on transportation construction workforce under COVID-
19 uncertainties

Georgia Institute of Technology and University of Texas at Arlington

Dear Participants,

The purpose of this study is to better understand opinions about emerging
trends and challenges affecting workforce decision making in the construction
industry as the results of the COVID-19 pandemic. The findings of this study will
benefit decision-makers in the construction industry with better understanding
on the impacts caused by the COVID-19 pandemic. There are no costs to you,
other than your time, for being in this study. The risks or discomforts involved
are no greater than those involved in daily activities such as email
correspondence or user registration via a secure website. We will comply with
any applicable laws and regulations regarding confidentiality. Your name will not
appear when the results of this study are presented or published. Your
participation in this study is voluntary. You have the right to change your mind
and leave the study at any time without giving any reason and without penalty.
If would like to be a volunteer in this research study please continue with the
survey.

It is expected that the survey will take just 10 minutes of your time. If you have
any questions about the survey, you may contact Baabak Ashuri at
baabak@gatech.edu or (404) 385-7608.

Thank you,

Baabak Ashuri, Professor, Georgia Tech
Mohsen Shahandashti, Associate Professor, University of Texas at Arlington
(UTA)

Q166 *
What best describes your primary background?

Owner agency employee (i.e., Department of Transportation staff)
Owner adviser (or Owner Rep.)

Design consultant

Specialty sub-consultant

General contractor

Specialty contractor

Developer

Construction engineering and inspection (CEIl) specialist

OO0 OO0OO0OO0OO0OO0oOOo

Other (please specify)
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Q167 S

What is your current role or job title?

Q168 *
In what state(s) do you have the most experience in this role? (select all that
apply)

Alabama
Alaska

Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida

Georgia

Hawaii

Idaho

Illinois

Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey

New Mexico

0 I o R 0 O

New York

North Carolina

a
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North Dakota

Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

| do not reside in the United States

0000000 DbUo0oOgogoogoooogoggoa

Q169 *
How many years of experience do you have in the transportation industry?

O 0-5years
O 6-10years
O 11-20 years

O 20+ years

Q170

Background Information: Please read the paragraph below.

Construction as an “essential work” during the pandemic has been a major
source of outbreaks during the pandemic. The accident records released by the
New York City Department of Building show that since reopening in June 2020,
the monthly accident (non COVID-related) rates are higher than the pre-
pandemic rates. In January 2021, the University of California, San Francisco
researchers found out that the mortality rate of Californian construction workers
during the COVID-19 pandemic is 27% higher than historical periods. According
to a survey by the Center for Construction Research and Training (CPWR) in
July 2021, the vaccine hesitancy in the construction industry is considerably
higher than that of all other occupations: 38.9% vs. 15.6%.
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Q171

Description of a hypothetical decision-making scenario: Suppose that your
organization recently set up a dedicated fund for emergency response in the
wake of a pandemic. The fund aims to support initiatives with greatest potential
to mitigate emerging workforce management challenges since the outbreak of
pandemic. As the first step, all employees are invited to submit their ideas.
Shortlisted ideas will be considered for funding support. You, as one of the
invited reviewers, are about to read five submitted ideas. Afterwards, you need
to give your recommendations.

Q172

Please review the following proposal ideas:

"Idea 1: Set up a dedicated taskforce to review and update employee paid sick
leave policy and family leave wages, with consideration of the impacts of
COVID-19. Include appropriate health insurance as part of employee benefits
package. Educate employees on their rights and protections associated with
mental health. Provide necessary counselling services. Review employee
payment and make necessary changes to ensure its attractiveness to
construction workers.

Idea 2: Enhance existing workforce training to accommodate the new normal
after COVID-19, such as strengthening training related to prefabrication,
modular construction, construction automation, and digitalization of documents.
Transform existing apprenticeship curriculums to ensure health and safety of the
participants, while complying with the educational standards, for example,
designing take-home kits or turning group projects into individual projects.

Idea 3: Evolve existing safety training and induction to overcome the
widespread "vaccine hesitancy". COVID-related safety factors are important and
must be continued. But there are several other health and safety issues in the
construction job site that should not be overlooked. Heighten awareness of
critical safety issues, such as falls and slips, by ensuring necessary time in daily
induction, using obvious visual aids for spacing location, walkway, and scaffold.

Idea 4: Enhance existing planning and scheduling to increase productivity and
mitigate the impacts of the pandemic, as well as associated supply chain
disorder, on schedule. Streamline construction sites: more space, less overlap
of trades, less double handing of materials, and fewer “hanging around” people.
Introduce flexible shifts to maximize the use of equipment and involve more
workers while avoiding large crowds congregating.

Idea 5: Provide dedicated training on diversity, equity, and inclusion, with focus
on jobsite. Set up a safe environment to let workers report racist actions. Have a
system to track incidents, and make firm disciplinary actions against the
violators. Ensure various resources including professional training are equally
reached to minority workers."
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Q173 Pay

You are given 10 points to distribute among the ideas. Make sure the sum of
points you give to ideas 1-5 is equal to 10. Please grade each idea (maximum
possible grade = 10)

Idea 1 0
Idea 2 0
Idea 3 0
Idea 4 0
Idea 5 0
Total 0
————————————————————————————————————————————————————————————————— Page Break ----------omo e

Q174 QK

Please rate your familiarity with respect to the following five fields (1 = least
familiar; 5 = most familiar)

Click to write  Click to write

1 2 3 Scale Point 4  Scale Point 5

Vocational Training and

Education for O O O O O

Construction Workers

Employee Benefits and

Compensation O O O O O
Occupational Safety and
Health for Construction O O O O O
Workers
Onsite Construction
Project Management O O O O O
Equity, Diversity, and
Inclusion (EDI) o o o o o
- Q Import from library ’ ‘ Add new question
Add Block

End of Survey
We thank you for your time spent taking this survey.

Your response has been recorded.
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