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Executive Summary

California continues to make major long-term infrastructure investments. Many of its public works
laws ensure projects are awarded to the lowest responsible bidder, not simply the lowest bidder.
Although the state’s 2025 Five-Year Infrastructure Plan allocates $55.4 billion, rising construction
costs driven by lingering COVID-19 supply chain disruptions, new tariffs, and rising inflation threaten
to limit the impact of these funds. Additionally, labor shortages could reduce the construction
workforce by up to 19 percent, contributing to delays and higher costs. Research shows that union
signatory contractors have been less affected by labor shortages because of institutionalized
investments in competitive wages, benefits, and robust apprenticeship programs that provide a
steady supply of skilled labor.

This report analyzes how using a union signatory or non-union prime contractor affects cost and
project timeliness for 128 public works projects in Sacramento County, each completed between
2018 and 2022 at an average cost of about $6,500,000. The results are based on statistical models
that account for project type, start year, infrastructure category, and other relevant factors. These
results establish a clear cost and timeliness advantage for union signatory prime contractors.

Key Findings

e Across all projects, average final costs were $235,866 (3%) higher than average
starting costs, where average starting costs are determined by the contract signed
between the contractor and awarding body.

e Average final costs on non-union prime contractor projects were $511,123 higher than
average starting costs, while average final costs on union signatory prime contractor
projects were only $41,351 higher than average starting costs—a more than 10-fold
advantage for union prime contractors.

e Accounting for other factors that impact costs, project cost increases are 4.9-6.4
percent smaller on projects with a union signatory prime contractor.

e Across all construction projects, the average time to completion was 274 calendar
days (about 39 weeks).

¢ Union signatory prime contractors completed projects about 15 days faster on
average than non-union contractors.

e Accounting for other factors that impact time to completion, union signatory prime
contractor projects were completed 14-22 percent (38 to 60 days) faster than
those led by non-union contractors.

Findings from this study show that collectively bargained labor standards that improve job quality
for blue-collar construction workers and expand access to construction career pathways do not
come at the expense of project cost-effectiveness or timeliness. In fact, union signatory prime
contractors demonstrate that investing in a skilled, knowledgeable, safe, and well-compensated
workforce leads to cost savings and more efficient project delivery. This is not only critical to the
contractors and workers on the projects; it is also critical to taxpayers who can more quickly and
cost effectively reap the benefits of their investments in public works.
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Introduction

As the world's fourth-largest economy, California makes substantial investments
in its infrastructure. The state’s 2025 Five-Year Infrastructure plan allocated
$55.4 billion in proposed spending through 2030, reflecting a long-term
commitment to maintaining and modernizing its infrastructure and promoting
more sustainable building practices.! To protect taxpayer funds, California relies
on robust public works laws, or laws that apply to publicly-funded construction
projects. As a general rule, public projects in California are typically awarded to
the “lowest responsible bidder,” or a bidder who both presents the lowest
possible cost to perform the project and who will be a responsible contractor.
Responsibility is primarily determined by being properly licensed and registered,
holding required workers’ compensation insurance, and complying with safety
standards, and participating in state-approved apprentice training programs.
These safeguards aim to promote fiscal responsibility and accountability, uphold
local market labor and safety standards, and ensure fair competition for public
construction contracts.

Keeping construction costs low has become increasingly difficult in recent years
due to the rising price of building materials. The COVID-19 pandemic disrupted
local and global supply chains, driving up the cost of essential goods, especially
wood products used in construction.? Though construction material costs are not
as volatile as they were during peak pandemic years, costs remain higher than
pre-pandemic levels.®* Today, fears over rising construction costs have only been
heightened by the introduction of new tariffs. A recent survey found that more
than a third of developers have delayed or canceled commercial real estate
projects due to high tariff-related expenses.* These same pressures affect
affordable housing construction, impacting one of California’s most urgent
priorities.

Alongside cost pressures, the construction industry is facing a persistent labor
shortage. The COVID-19 pandemic worsened existing workforce challenges,
leading many aging skilled trade workers to retire early and others to pursue
alternative careers rather than risk exposure on job sites. This shortage continues
today. In a 2025 survey of its affiliated contractors, the Associated General
Contractors of America reported that 93% of firms in California are having
difficulty filling hourly craft positions, with 45% of those respondents saying it has
been harder than the previous year.’
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One of the most commonly cited reasons for this difficulty is that available
workers “lack essential skills or do not have an appropriate certificate or license
for the position.” Labor shortages have been further exacerbated by intensified
and expanded Immigration and Customs Enforcements (ICE) detainments and
deportations, which have disproportionately affected the construction industry.
Current projections show a potential 18.8 percent decline in total construction
employment as workers are detained and deported, and employers consider
shutting down entire worksites.®

Labor shortages can directly lead to production delays, which not only mean
longer completion timelines, but also higher construction costs due to schedule
overruns. Union signatory contractors have been less affected by these
shortages, in part because they offer competitive wages and benefits that attract
and retain skilled workers.” In partnership with employers, trade unions also fund
and administer 92% of apprenticeship programs in California, providing on-the-
job training that supplies workers immediately while also developing a skilled
pipeline for the future® These programs help union signatory contractors
maintain more reliable staffing, reducing the risk of delays and helping projects
stay on schedule and on budget.

As outlined in the next section, research has found that union labor is more
productive and reduces total construction project costs compared to non-union
labor.? This report extends this research by investigating the impact of using a
union signatory prime contractor on public works construction in Sacramento
County, California. The next section summarizes the existing research on the
effect of union labor on project outcomes and outlines why these union labor
effects should also apply to union signatory prime contractors. The report then
presents results on the impact of union signatory prime contractors on project
costs and time to completion.

Measuring the Union Difference

In California, only about 13 percent of construction workers are represented by a
union.”® This is partly because residential construction accounts for a significant
share of projects in California. Prevailing wage laws-which require that employees
on public works receive the same hourly compensation paid for similar work on
similar private projects-often do not apply on residential projects in California.
This is because the projects are either (a) privately funded, (b) funded by state
low-income housing tax credits (LIHTCs), or (c) receive another type of public
funding that is exempt from prevailing wage requirements.” This relative lack of
prevailing wage coverage on residential projects may attract more bids from
underqualified contractors who are not able to compete on public works projects.
This likely results in a higher concentration of non-union contractors in the
residential sector and the state overall.”?
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This makes it all the more important to understand whether construction projects
benefit from having union signatory prime contractors, as we do in this study.
Prime contractors are the main business that holds a direct contract with the
project owner, and oversee the project from start to finish. They often hire
subcontractors to complete portions of the work. When a prime contractor is
signatory to a union, they typically use subcontractors who are union signatory.

Existing research has examined key differences between union and non-union
labor within the construction industry. Specifically, it has detailed that the union
model tends to offer better access to labor, safety, and workforce productivity
outcomes, all of which can contribute to lower cost and faster completion
timelines. For example, better training can lead to a number of health and safety
benefits on project sites. Union workers are more likely to be aware of safety
issues on the job™ and are more likely to receive personal protective equipment.”
Unionized construction worksites tend to have fewer health and safety
violations,” with one study showing that unionization declines, largely from the
implementation of a state’s right-to-work laws, are associated with an increase in
occupations fatalities, while an increase in unionization is associated with a
decrease in fatalities at work."

Rigorous training and a commitment to safety practices can help contractors
avoid these costly setbacks. With better training there are fewer accidents,
injuries, and delays which may be associated with compensation claims, lost work
time, higher insurance costs, and, most importantly, the cost to workers well-
being. There is also a significant wage difference between union and non-union
construction workers: in construction and extraction occupations, union
workers' median weekly wages are nearly 41 percent higher than non-union
wages.” Wage rates not only impact workers, but the public as well. Because
unionized workers receive higher pay, they pay more taxes that benefit their local
communities and state, generating more revenue. Unionized workers also tend to
rely on fewer public benefits as their employers provide better quality health care
and retirement benefits. A recent study by the UC Berkeley Labor Center found
that nearly half of California construction worker families rely on social safety
nets, at an annual cost to taxpayers of $3 billion.” Higher wages for unionized
workers not only improve their own financial stability but also strengthen local
economies by increasing tax revenue and reducing reliance on public assistance
programs.

While non-union employers have a larger market share of all construction workers
in California, unions are overwhelmingly responsible for investing in workforce
development and developing the construction labor supply pipeline. In 2023, joint
labor-management apprenticeship training committees (“JATC”) programs were
responsible for training 93 percent of California’s state-registered apprentices.
Construction apprenticeships are shown to reduce the likelihood of long-term
unemployment™ and provide opportunities for upward mobility to low-income
individuals.®
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Construction workers who graduate from an apprenticeship program may earn
up to 33 percent higher wages than workers who have not been through these
programs. Importantly, wage premiums are better for apprentices enrolled in a
JATC program compared to those in a Unilateral Apprenticeship Committee
(“"UAC”) (i.e. management-controlled). In fact, while JATC program wages have
kept pace with inflation in the last decade, UAC program real wages (adjusted
for inflation) have decreased by 12 percent.”

This helps explain why unionized workers’ higher wages may not result in higher
overall construction costs. Research suggests that labor makes up about 23
percent of total construction costs.?? In fact, one recent study of 1,550 union and
non-union capital projects found that union labor is associated with a 4 percent
cost savings, likely due to the combination of productivity, safety and efficiency
gains associated with union workers who have completed years of training.”> One
of the only studies on union productivity found that, on office building projects,
workforce productivity was at least 30 percent higher on union jobsites, and up
to 20 percent higher on school projects.?

Another way to assess any cost impacts associated with union construction labor
is to turn to research on project labor agreements (PLAs). PLAs are pre-hire labor
contracts between project owners and skilled trade unions. Though non-union
contractors may bid on PLA work, the majority of workers often come from a
union hiring hall. Thus, PLAs may be a useful proxy for understanding and
identifying union outcomes. Most research shows that PLAs do not make
construction projects more expensive once important factors like project size,
location, and timing are considered. While a few reports have claimed PLAs
increase costs, newer and more detailed studies counter these results, finding no
evidence of cost increases. This discrepancy is best explained by differences in
methodological approaches, as studies controlling for a broader range of factors
find no causal relationship.?® In fact, research shows that PLAs can help projects
stay on schedule and within budget by preventing costly delays, ensuring a
steady supply of qualified workers, and maintaining high safety and quality
standards. A recent peer-reviewed study of Sacramento County public works
projects found that PLA projects were completed an average of 15 to 17 percent
faster than non-PLA projects.?®

Our study expands on this research by examining public works projects
in Sacramento County with identified union signatory and non-union
prime contractors. Though there is already evidence that union labor can
improve productivity and reduce costs, this study adds to the literature
by understanding the effects of using union signatory contractors on
public works projects. Below, we present descriptive statistics as well as
results of statistical models that examine the impacts of union signatory
prime contractors on public works project costs and time to completion.
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Data & Descriptive Statistics

The data used in this study comes from publicly available information online, as
well as Public Records Act (PRA) requests for 220 public works prevailing wage
projects in Sacramento County. Projects were identified using California’s online
public works database; the presence of this database makes California a useful
state for this analysis. The search criteria were projects that were projected to be
completed between 2018 and 2022, with the goal of capturing projects that were
likely to be completed by the time of initial data collection. We primarily
requested confirmation of project completion, starting costs, and final costs, and
we received PRA responses with cost information for 143 projects (a 65%
response rate). We then cross-referenced publicly available information with the
Sacramento Sierra Building Trades to identify projects that had a union signatory
prime contractor. Due to incomplete data for 15 projects, our final initial sample
was 128 public works projects in Sacramento County, CA. The table below
provides a union-non-union breakdown:

TABLE 1: Descriptive Statistics on Average Project Cost

All Projects Union Non-Union
Total Projects 128 75 53
Average Starting Cost $6,511,139 $7,352,045 $5,321,177
Average Final Cost $6,747,005 $7,393,396 $5,832,300
Average Increase 2.96% 1.85% 4.53%

Of the 128 public works projects in our dataset, 75 had prime contractors who
were signatory to a union, and 53 who were not. This balance between union and
non-union projects allows for more reliable and robust estimates of the effect of
union signatory prime contractors on project costs. Table 1 presents a simple
comparison of how union and non-union projects fared with respect to costs. For
the 53 projects with non-union prime contractors, average final costs were
$511,123 higher than average starting costs. In contrast, for the 75 projects with
union signatory prime contractors, average final costs were only $41,351 higher
than average starting costs. This means that across all 128 projects, non-union
projects averaged a cost increase between start and finish that was more than
ten times the average from union projects. This suggests that union projects
were completed far more cost-effectively than non-union projects.
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The last row of Table 1 focuses on our first outcome of interest in this study:
average changes in project costs from start to finish. On average, for non-union
projects, final costs were 4.5% higher than starting costs. This difference was
much smaller for union projects; on average, final costs were only 1.9% higher
than starting costs. Taken together with the results discussed above, these Table 1
results suggest that projects with union signatory prime contractors were more
efficient and cost-effective than projects with non-union prime contractors.

TABLE 2: Descriptive Statistics on Time to Completion

All Projects Non-Union

Total Projects 128 75 53

Average Time to

. 274 days 268 days 283 days
Completion

Table 2 focuses on our second outcome of interest in this study: time to
completion. We also focus on time to completion because the shorter a project
takes to be completed, the more likely it is to remain close to the original budget.
Across all construction projects in our data, the average time to completion was
274 calendar days, or about 39 weeks. However, there was a noticeable
difference between projects with union and non-union prime contractors: on
average, union projects took about 15 fewer calendar days to complete than non-
union projects. That is, on average, union projects were completed more than 2
weeks faster. Taken together, Tables 1 and 2 present a consistent story: the union
projects were completed faster, more efficiently, and more cost-effectively
than the non-union projects.

However, these results are purely descriptive; they do not account for other
factors that can potentially affect changes in project costs. To control for these
other factors, we conducted what is called regression analysis, which is a
statistical technique used to measure the effect of one factor (like union status)
on another (like cost or timeliness) while taking other important factors into
account.

We used regression analysis to further examine the effect of union signatory

prime contractors on the difference between starting and final costs. The results
of this regression analysis are presented below.
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Results: The Impact of Union Signatory Prime
Contractors on Construction Project Costs

Our main regression model accounts for the numerous factors that can affect
construction project costs. First, we control for (or factor in) the starting cost of
the project, since the degree of changes between starting and final costs can be
impacted by the initial size and scope of the project. Closely following recent
work on the effect of PLAs on time to completion, our regression models factor in
whether the project was a city or school district agency project (Agency Type),
whether the project was a road or other non-building infrastructure project or a
building project (Construction Type), whether it was an alteration or repair
project (Project Type), whether the project took place in a rural or urban city in
Sacramento County (Rural), and the start year of the project. Models examining
cost outcomes also accounted for project duration, and models examining
timeliness outcomes accounted for cost, to compare similarly “sized” projects.?’

Our study differs from some previous research by incorporating the year the
project was started, rather than the year the project was awarded. We believe
this provides a more accurate account, as work does not commence immediately
after the project is awarded to the lowest bidder. Our regression models proceed
as follows: Model 1 is a baseline model with starting project costs as the only
control; Model 2 adds in our “type” variables (agency type, construction type, and
project type); Model 3 adds in the rural control; lastly, Model 4 is the full model
that adds in the project duration control. Year variables are included in all models,
and all models are estimated with city-clustered robust standard errors (which
helps us determine how confident we can be in an estimate). We use these
standard errors because construction projects are not completely independent of
one another; they are naturally related based on where they occur. Effectively, we
group construction projects together based on the city in which they take place
within Sacramento County.

TABLE 3: Effect of Union Signatory Prime Contractors on Project Costs

Model 1 Model 2 Model 3 Model 4

Union Effect -2.7% -6.3%*** -6.2%*** -4.9%**

*** p < .01, ** p < |.05], * p < |.10] (two-tailed tests)

Table 3 presents our regression results; for more detailed results, see Table 5 in
Appendix A. In our baseline model (Model 1), while the union effect is negative as
expected, the effect is not statistically significant, meaning we are not reasonably
confident that the effect is meaningful. However, once our type variables are
added in Model 2, the union effect becomes more negative and highly statistically
significant.
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Specifically, Model 2 suggests that compared to non-union prime contractors,
union signatory prime contractors reduce the difference between starting and
final costs by approximately 6.3 percentage points. This effect is virtually identical
in Model 3, where the rural control is added. In this model, results suggest that
union signatory prime contractors reduce the difference between starting and
final costs by 6.2 percentage points. In the full model (Model 4), we include our
project duration control (Log Days). When controlling for project duration, the
union effect drops slightly but is still statistically significant. In our full model,
union signatory prime contractors reduce the starting cost-final cost difference
by about 4.9 percentage points compared to non-union prime contractors.
Across Models 2-4, compared to non-union prime contractors, we find that union
signatory prime contractors reduce the starting cost-final cost difference for
public works projects by a statistically significant 4.9 to 6.3 percentage points. In
other words, even with increased costs, union contractors are associated with a
4.9 to 6.3 percent average cost savings from start to final cost compared to
non-union contractors.

These results suggest that labor standards and cost effectiveness are not
mutually exclusive; rather, union signatory prime contractors likely use superior
project management methodolgies, provide better job quality, which contributes
to greater efficiency and cost-effectiveness on the jobsite. The validity of these
findings is enhanced by the fact that across all models, control variables largely
behave as expected. For example, we find that projects with longer durations
indeed have larger differences between final costs and starting costs, likely due to
the effects of change orders and delays.

Results: The Impact of Union Signatory Prime
Contractors on Time to Completion

As mentioned earlier, a recent study of Sacramento County public works projects
found that PLA projects were completed an average of 15 to 17 percent faster
than non-PLA projects.?® Since the majority of workers on PLA projects often
come from union hiring halls, it may be the case that there is a related union
impact on time to completion, especially when considering other recent work that
finds that union workforce productivity is 14 percent higher than the non-union
alternative.?® Research also shows union signatory contractors are less affected
by labor shortages and are 21% less likely than non-union contractors to
experience project delays related to workforce availability.*® In this section, we
extend this prior research by examining whether this productivity effect also
applies to union signatory prime contractors. Specifically, we present results of
regression analysis that examined the effect of union signatory prime contractors
on time to completion. If it is indeed the case that projects with union signatory
prime contractors are completed faster, this can provide an important
explanation for the cost results presented above.
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Our regression results proceed in much the same way as before: Model 1 is a
baseline model with project costs as the only control; Model 2 adds in our “type”
variables (agency type, construction type, and project type); lastly, Model 3 adds
in the rural control. A key difference here is that in addition to the year in which
each project was started, we also include controls for the year in which each
project ended. This is done in order to account for changes in the business cycle
that may have occurred at some point during the project, which is an important
consideration when examining time to completion. These start and end year
variables are included in all models, and all models are again estimated with city-
clustered robust standard errors, for the same reasons as described above in the
cost models.

TABLE 4: Effect of Union Prime Contractors on Time to Completion

Union Effect -14.0%** -20.9%** -21.7%***

% < .01, ** p < |.O5], * p < |.10] (two-tailed tests)

Table 4 presents our regression results; for more detailed results, see Table 6 in
Appendix A. In our baseline model (Model 1), results suggest that projects with
union signatory prime contractors are completed 14% faster than projects with
non-union prime contractors. Notably, this result aligns closely with the prior
finding that union labor is approximately 14% more productive than non-union
labor.®' Taken together, these findings are consistent with the hypothesis that
higher union labor productivity contributes to faster project completion. This
effect only increases once we begin to control for other factors that can impact
time to completion. Once our type variables are added in Model 2, the union
effect becomes more negative and highly statistically significant. Specifically, in
Model 2, projects with union signatory prime contractors are completed 20.9%
faster than projects with non-union prime contractors.

The union effect is similar in Model 3, our full model that adds the rural control. In
this model, results suggest that union projects are completed 21.7% faster than
non-union projects. Across all three models, we find that public works projects
with union signatory prime contractors are completed 14% to 21.7% faster than
projects with non-union prime contractors, a statistically significant effect.
Given that the average project duration in our data is 274 days, these estimates
imply that, when controlling for other factors that can impact time to completion,
projects with union signatory prime contractors are completed approximately 38
to 60 days sooner than comparable projects with non-union prime contractors.
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Conclusion

Our study of 128 Sacramento County public works projects has produced two key
findings. First, we find that compared to non-union prime contractors, union
signatory prime contractors reduce the starting cost-final cost difference by 4.9
to 6.3 percentage points. That is, while public works projects generally include
some project cost increases, these cost increases are smaller from start to finish
on projects with a union signatory prime contractor. These cost findings align
closely with prior research showing that union labor reduces project costs by 5
percentage points.** Second, we find that projects with union signatory prime
contractors are completed 14% to 21.7% faster than projects with non-union prime
contractors, which translates to an approximate difference in completion time of
38 to 60 days. These findings also align closely with prior work showing that
union labor is approximately 14% more productive than non-union labor, as well
as prior peer-reviewed research finding that PLA projects were completed an
average of 15% to 17% faster than non-PLA projects.®® Although non-union
contractors may bid on PLA projects, the majority of workers on PLA projects are
often sourced through union hiring halls. Similarly, union signatory prime
contractors can draw from established pipelines of trained workers through union
hiring halls.

Taken together, the results of this study and the prior literature suggest
that access to skilled and trained union labor is an important factor that
contributes to faster and more cost-efficient completion of public works
projects.

This is not only critical to the contractors and workers on the projects; it is also
critical to the taxpayers who finance and ultimately utilize public works. Union
projects being completed approximately 38 to 60 days sooner means that
taxpayers can more quickly reap the benefits of their investments. This time to
completion finding provides one explanation for the cost finding, in that there is
likely a link between the two: the shorter a project takes to be completed, the
more likely it may be to remain close to the original budget. However, the large
difference in effects between timeliness and cost most likely points to the
productivity of union workers.
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Union prime contractors have the advantage of accessing a pipeline of available
and trained workers through the union hiring hall and may staff projects with
more labor than non-union contractors, completing the job faster while also
keeping cost increases at bay.

Further research could assess differences in work processes between union and
non-union contractors to examine the causes of this productivity outcome.
Ultimately, this study highlights the importance of assessing timeliness as an
outcome of union signatory prime contractors, as it provides a significant benefit
to taxpayers compared to projects with non-union prime contractors.

This study shows that higher labor standards, including better wages, benefits,
and training, do not come at the expense of cost-effectiveness or timeliness. In
fact, union signatory prime contractors demonstrate that investing in training and
job quality can directly contribute to more efficient project delivery. Because
JATCs train 93 percent of California’s construction apprentices, union workers are
more likely to be trained through robust apprenticeship programs, which not only
prepare them to complete complex projects but also equip workers with safety
knowledge that can reduce the likelihood of accidents and other costly delays. In
sum, our results suggest that labor standards and project performance are
complementary rather than competing goals.

Although we did not obtain enough change order data to examine this, these
results also suggest that union projects may include fewer change orders than
non-union projects. Future research should explore whether union signatory
prime contractors submit fewer change orders, which could further clarify how
their practices reduce cost volatility and support on-time completion. For
example, it may be the case that some non-union contractors intentionally
underbid in order to win projects, only to raise their costs later on in the project
through more change orders. While this study does not speak to this issue, this is
an important question worth considering in future research.
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Appedix A

Detailed Description of Control Variables

1. Agency type, a dummy variable with a value of 1if the awarding body for the project was a
city agency, and a value of O if the awarding body was a school district.

2. Construction type, a dummy variable with a value of 1if the project was a road or other non-
building infrastructure project (e.g., traffic light improvements, sewer replacement, trail
enhancements, paving repairs) and a value of O if it was a building project (e.g., community
center, roofing, shade structure).

3. Project type, a dummy variable with a value of 1if the project was an alteration or repair
project, and a value of O if it was a new construction project.

4. Rural, a dummy variable with a value of 1if the project took place in a rural area, and a value
of O if it took place in an urban area. For this control, the population cutoff was 50,000; areas
with populations above 50,000 were coded as urban, and areas with populations below
50,000 were coded as rural.

5. Log days, the natural log of the number of calendar days between the first and last working
day of the project according to eCPRs. This is designed to capture the effect of project
duration, as longer projects may involve more changes between starting and final costs.

6. Start year, a series of dummy variables for each possible year in which a particular project
began. Start year dummy variables are included to control for the effects of the business cycle
and construction labor market.
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TABLE 5: Effect of Union Signatory Contractors on Project Costs - Full Models

Variables Model 1 Model 2 Model 3 Model 4
Union prime contractor 28'81257) '(%%?;) -0.062*** -0.049**
: : (0.013) (0.016)
Log starting project 0.002 -0.005** -0.005** -0.016**
cost (0.004) (0.002) (0.001) (0.005)
0.043 0.053** 0.053** 0.043*
Start year: 2019 (0.030) (0.015) (0.015) (0.013)
0.014 0.035** 0.034%** 0.017*
Start year: 2020 (0.012) (0.005) (0.004) (0.008)
0.050* 0.048* 0.047* 0.051**
Start year: 2021 (0.024) (0.020) (0.021) (0.018)
0.028 0.061 0.061 0.065*
Start year: 2022 (0.017) (0.036) (0.035) (0.031)
Cit 0.128%** 0.129** 0.119%**
Ity agency (0.016) (0.016) (0.019)
Construction t -0.012 -0.0T1 -0.007
onstruction type (0.006) (0.006) (0.005)
Project t -0.015 -0.016 -0.018
roject type (0.020) (0.020) (0.019)
_— 0.012 0.021
ural area (0.01) (0.015)
Log days 0.038**
(0.014)
Constant -0.020 0.065 0.058 0.022
onstan (0.040) (0.037) (0.033) (0.034)
N 128 128 128 128
R2 0.047 0337 0.338 0373

*** p < .01, ** p < |.O5], * p < |.10] (two-tailed tests)
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TABLE 6: Effect of Union Signatory Contractors on Time to Completion - Full Models

Variables Model 1 Model 2 Model 3
Union prime contractor . x
P (8:)45?) -0.209** -0.217***
’ (0.062) (0.056)
Log total project cost 0.196*** 0.193*** 0.1971***
(0.021) (0.020) (0.021)
Start year: 2019 -0.607*** -0.542*** -0.542%**
on4) (0.092) (0.092)
End year: 2019 0.547*** 0.533*** 0.527***
(0.101) (0.088) (0.088)
Start year: 2020 -1.085*** -0.980*** -0.974***
(0.152) (0.142) (0.137)
End year: 2020 1.324*** 1.248*** 1.250***
(0.144) (0.144) (0.144)
Start year: 2021 -2.055%** -1.960*** -1.944***
(0.149) (0.175) (0.155)

1.977% 1.8971%* 1.885%**
End year: 2021 (0.156) (0.138) (0.133)
-2.656%** -2.437%** 2,427
Start year: 2022 (0135) (0.178) (0.167)
_ 2.756%** 2.600%** 2.585%+
End year: 2022 (0.156) (0.145) (0.121)
cit 0.235* 0.226*
Ity agency (0.108) OM7)
. 0.022 0.021
Construction type (0.088) (0.087)
broject t 0.013 0.021
roject type (0.063) (0.066)
Rural -0.071
ural area (0.122)
Constant 2106+ 2,067+ 2101%**
(0.324) (0.347) (0.364)
N
R> 126 126 126
0.647 0.671 0.671

*** p < |01, ** p < |.O5], * p < |10] (two-tailed tests)
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