
From: Bossi, Adam
To: MCP-Chair; Futch, Kenneth R
Cc: Dickel, Stephanie; Vaias, Emily
Subject: FW: Joann Leleck Elementary School
Date: Tuesday, March 19, 2024 11:35:22 AM

Good morning,

Please see below for an additional community comment received for the Joann Leleck Elementary School
Mandatory Referral.

Adam

Adam Bossi
Planner III, Downcounty Planning Division
Montgomery County Planning Department
2425 Reedie Drive, Wheaton, MD 20902
adam.bossi@montgomeryplanning.org
o: 301 495 4529

-----Original Message-----
From: Albert Nugent <albertnugent@gmail.com>
Sent: Tuesday, March 19, 2024 11:31 AM
To: Bossi, Adam <Adam.Bossi@montgomeryplanning.org>
Subject: Joann Leleck Elementary School

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or responding.

We want the Joann Leleck Elementary School’s demolition and rebuilding to be done by Union Workers and
Apprentises. In this manner, the Inflation Reduction Act will guarantee savings in the overall project as well as
requiring consideration of geothermal and other energy saving technologies.  Our St. Camillus Church School and
the Joann Leleck  Elementary School are physically very close together and any work must be done so that both
schools can operate in a healthy environment.

Al Nugent
Yola Nugent

Sent from my iPhone

Item 7 - Correspondence

mailto:Adam.Bossi@montgomeryplanning.org
mailto:mcp-chair@mncppc-mc.org
mailto:Kenneth_R_Futch@mcpsmd.org
mailto:Stephanie.Dickel@montgomeryplanning.org
mailto:Emily.Vaias@mncppc.org


From: mike noble
To: MCP-Chair
Cc: tkilleen@smart100.org
Subject: JoAnn Leleck School Project
Date: Tuesday, March 19, 2024 11:34:08 AM
Attachments: IPA Productivity Study-12-15-22-FINAL (2).pdf

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.

   As a Montgomery County resident and proud member of the International
Brotherhood of SMART Local 100, I respectfully ask that you consider using Union
labor and pay prevailing wages on the upcoming JoAnn Leleck Elementary School at
Broad Acres Project.  Many times, I have to travel outside our County for work. It is
disheartening to see that we build our children's schools using cheap labor and quite
often out of county and out of state workers. As a constituent, I believe the workers on
such a project should be local residents, being paid the market rate. Imagine
Montgomery County electricians working on the very schools their children will attend.
Imagine the money earned on these projects staying in the County. Imagine having a
workforce with self-funded healthcare and pensions at no cost to the County or State.
It's a win-win for everyone involved.

     I have attached a recent study that proves that a Union workers' productivity
makes for a better project and cost savings to the customer. The study clearly states
that a union project is 14% more productive and results in 4% lower costs, as
opposed to an open shop project. Once again it is a win for the worker, and a win for
the County. 

     Please consider using Union labor and prevailing Wages on the JoAnn Leleck
School project and future school construction in the place we call home, Montgomery
County. 

 

 

Respectfully,

Michael Noble
173 Lazy Hollow Drive
Gaithersburg, MD 20878

mailto:noble145@yahoo.com
mailto:mcp-chair@mncppc-mc.org
mailto:tkilleen@smart100.org
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Project Account ID: MCAY201RES 


This IPA report analyzes the performance of union labor versus non-union labor and subcontracted versus direct hire 
labor on cost and schedule performance using IPA’s extensive database of capital projects. 


This study references an earlier study, “The Looming Labor Shortage,” that Edward Merrow presented for a panel 
discussion at the UA/MCAA Labor Relations Conference on October 30, 2008. 


The December 2022 Revised Final now includes performance comparisons between Union, Open Shop, and mixed 
labor projects; the earlier version showed performance comparisons between only Union and Open Shop projects. 
We have also changed how we display labor productivity in the graphs to make it easier to interpret. 


For questions, please contact: 
Michael McFadden 


mmcfadden@ipaglobal.com 
(703) 729 8300 
 
Independent Project Analysis, Inc. 
44426 Atwater Drive 
Ashburn, VA 20147 
USA 
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About IPA 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 


This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 


 Productivity for union labor is 14 percent higher versus open shop labor 


 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 


 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 


 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 


 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 


 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 


 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  


 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 


 Turnover of labor is linked to worse project cost and schedule outcomes  


 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 


The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 


 
 


  


                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 
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Background & Objectives 


The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 


In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  


Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 


The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 


                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)
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Figure 1 


The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 


Project Cost 


Project Schedule


Outcomes
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Labor Productivity
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Execution Discipline
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• Deployment of Skilled Labor
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Figure 2 


To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 


• What are the benefits of using union labor on a project? 


• What are the benefits of using subcontracted versus direct hire labor? 


• What may explain the higher productivity performance differences? 


− Higher level of skill for both craft and foremen? 


− Lower turnover of craft during project construction? 


− More reliable deployment of sufficient labor to the projects? 


− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 


Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 


Study Database 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 


From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  


The dataset project characteristics are shown in Table 1 below. 
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Database Description
Recent Industrial Projects in the Unites States


Characteristic
United States (n = 1,550)


Mean and Range


Project Size (2002US$ millions) 89 (median)
0.2 > 6,000


Authorization Year 2007
(2000 – 2022)


Labor Force Make up for Project
51 percent Open Shop


25 percent Union
24 percent Mixed


Project Type


21 percent Greenfield/Colocated
37 percent Add on/Expansion


39 percent Revamp
3 percent Other


Industrial Sector


29 percent Oil Refining
38 percent Chemicals


8 percent Pharmaceuticals
8 percent Consumer Products


9 percent Distribution
5 percent Mining, Metals, and Minerals


3 percent Pulp and Paper/Other


 
Table 1 
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Analysis—Source of Labor and Project Performance 


In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 


Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 


Labor Productivity at the Overall Project Level 


To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 


Labor Productivity at the Craft Level 


The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 


Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 
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relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 


Union Labor vs. Mixed and Open Shop Labor Productivity
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Figure 3 


We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  


                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 







| 10 


 


 


Union Labor vs. Mixed and Open Shop Project Cost Performance
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Figure 4 


Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis


Cost Ratio Open Shop Mixed Union


Statistical 
Significance**


P > |t|


Field to Materials Cost 0.70 0.65 0.64 0.007


Office to Materials 
Cost


0.36 0.32 0.27 0.005


* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity


** Statistical significance shown is open shop vs. union
 


Table 2 


To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 
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Figure 5 


We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 
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costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.
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Figure 6 


Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 


Labor Source and Skills 


Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 


                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
 







| 13 


 


 


frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 
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Figure 7 


When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 
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Figure 8 


Influence of Labor Skills on Project Cost Growth
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Figure 9 


Methodology—Assessing Labor Deployment 


In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  
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Labor Source and Deployment 


Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 
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Figure 10 


A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  


                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Figure 11 


Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 


Labor Source and Turnover 


The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 


As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  


The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  


Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  


The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 


Appendix Methodology 


Cost Normalization 


IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 


• Time period 


− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  


− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 


− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  


• Location 


− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  


− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  


− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 


− These location-adjustment factors can change over time, and IPA updates them as needed 


• Unusual events 


− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 


Statistical Models 


IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 
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IPA’s models are multivariate (i.e., they account for multiple independent variables [drivers] simultaneously). 
Because IPA’s models are based on actual project data and cannot control for every conceivable driver of a project 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  


  







| 21 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Independent Project Analysis 
www.ipaglobal.com 


 


 


 


 


UNITED STATES 
Independent Project Analysis, Inc. 
44426 Atwater Drive 


Ashburn, VA 20147  
USA 


+1 703 729 8300 


BRAZIL 
Independent Project Analysis Latin America 
Deputado Heitor Alencar Furtado, 3415 
Edificio Montelig—4° andar 
Curitiba—PR, Brazil  
81200-528 
+55 41 3028 9028  
 


AUSTRALIA 


Independent Project Analysis, Inc. 
Level 2, Suite 2 
192 High Street 
Northcote, VIC 3070  
Australia 
+61 3 9458 7300 


UNITED KINGDOM 


Independent Project Analysis, Ltd. 
Wellington House – First Floor 
Worton Drive 
Reading RG2 0TG  
United Kingdom 
+44 118 920 7800 


THE NETHERLANDS 


Independent Project Analysis, Inc. 
WTC The Hague Business Center, Room 03.25 


Prinses Margrietplantsoen 33 


2595 AM The Hague 


The Netherlands 


+31 70 335 0707 


SINGAPORE 


Independent Project Analysis, Pte Ltd. 
No. 1 International Business Park 
#10-02 The Synergy 
Singapore 609917 


Singapore 
+65 6567 2201 
 
 
 
 
 











From: Will Buckley
To: MCP-Chair
Cc: tclark@ibewlocal26.org
Subject: JoAnn Leleck School Project
Date: Tuesday, March 19, 2024 8:06:44 AM
Attachments: IPA Productivity Study-12-15-22-FINAL (2).pdf

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.


Mr. Chair and Montgomery County Planning Board,
 
    As a Montgomery County resident and proud member of the
International Brotherhood of Electrical Workers 26, I respectfully ask that
you consider using Union labor and pay prevailing wages on the upcoming
JoAnn Leleck Elementary School at Broad Acres Project.  Many times, I
have to travel outside our County for work. It is disheartening to see that
we build our children's schools using cheap labor and quite often out of
county and out of state workers. As a constituent, I believe the workers on
such a project should be local residents, being paid the market rate.
Imagine Montgomery County electricians working on the very schools their
children will attend. Imagine the money earned on these projects staying
in the County. Imagine having a workforce with self-funded healthcare and
pensions at no cost to the County or State. It's a win-win for everyone
involved.
 Additionally, The Blueprint for Maryland’s Future’s landmark
legislation passed in 2021 puts a heavy emphasis on the development
and strengthening of Career and Technical Education (CTE) programs
across the state. The U.S. Bureau of Labor Statistics reports that the job
outlook for electricians is growing at a rate of 6% between 2022 and
2032, which is double the average growth rate of 3% when considering all
occupations. It is imperative that Montgomery County students not only
see the benefits of CTE programming, but that they are able to envision a
fair, market rate right where they live. How can we build our future
workforce if the very county that educates them does not demonstrate
their beliefs through action?
     I have attached a recent study that proves that a Union workers'
productivity makes for a better project and cost savings to the customer.
The study clearly states that a union project is 14% more productive and
results in 4% lower costs,as opposed to an open shop project. Once
again it is a win for the worker, and a win for the County. 

mailto:wbuckley04@yahoo.com
mailto:mcp-chair@mncppc-mc.org
mailto:tclark@ibewlocal26.org
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.bls.gov%2Fooh%2Fconstruction-and-extraction%2Felectricians.htm%23%3A~%3Atext%3Din%2520May%25202022.-%2CJob%2520Outlook%2Con%2520average%252C%2520over%2520the%2520decade.&data=05%7C02%7Cmcp-chair%40mncppc-mc.org%7C3fbf7ef3125643cceb9308dc480c9511%7Ca9061e0c24ca4c1cbeff039bb8c05816%7C0%7C0%7C638464468031767976%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=QCHQnT13FSTrQ9R5i3D4cjPU35sblVTJ2Tqyqheq5GE%3D&reserved=0
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This IPA report analyzes the performance of union labor versus non-union labor and subcontracted versus direct hire 
labor on cost and schedule performance using IPA’s extensive database of capital projects. 


This study references an earlier study, “The Looming Labor Shortage,” that Edward Merrow presented for a panel 
discussion at the UA/MCAA Labor Relations Conference on October 30, 2008. 


The December 2022 Revised Final now includes performance comparisons between Union, Open Shop, and mixed 
labor projects; the earlier version showed performance comparisons between only Union and Open Shop projects. 
We have also changed how we display labor productivity in the graphs to make it easier to interpret. 
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About IPA 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 


This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 


 Productivity for union labor is 14 percent higher versus open shop labor 


 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 


 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 


 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 


 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 


 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 


 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  


 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 


 Turnover of labor is linked to worse project cost and schedule outcomes  


 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 


The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 


 
 


  


                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 
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Background & Objectives 


The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 


In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  


Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 


The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 


                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)
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Figure 1 


The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 
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Figure 2 


To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 


• What are the benefits of using union labor on a project? 


• What are the benefits of using subcontracted versus direct hire labor? 


• What may explain the higher productivity performance differences? 


− Higher level of skill for both craft and foremen? 


− Lower turnover of craft during project construction? 


− More reliable deployment of sufficient labor to the projects? 


− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 


Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 


Study Database 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 


From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  


The dataset project characteristics are shown in Table 1 below. 
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Database Description
Recent Industrial Projects in the Unites States


Characteristic
United States (n = 1,550)


Mean and Range


Project Size (2002US$ millions) 89 (median)
0.2 > 6,000


Authorization Year 2007
(2000 – 2022)


Labor Force Make up for Project
51 percent Open Shop


25 percent Union
24 percent Mixed


Project Type


21 percent Greenfield/Colocated
37 percent Add on/Expansion


39 percent Revamp
3 percent Other


Industrial Sector


29 percent Oil Refining
38 percent Chemicals


8 percent Pharmaceuticals
8 percent Consumer Products


9 percent Distribution
5 percent Mining, Metals, and Minerals


3 percent Pulp and Paper/Other


 
Table 1 
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Analysis—Source of Labor and Project Performance 


In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 


Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 


Labor Productivity at the Overall Project Level 


To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 


Labor Productivity at the Craft Level 


The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 


Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 
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relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 
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Figure 3 


We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  


                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 
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Figure 4 


Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis


Cost Ratio Open Shop Mixed Union


Statistical 
Significance**


P > |t|


Field to Materials Cost 0.70 0.65 0.64 0.007


Office to Materials 
Cost


0.36 0.32 0.27 0.005


* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity


** Statistical significance shown is open shop vs. union
 


Table 2 


To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 
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Figure 5 


We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 







| 12 


 


 


costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.
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Figure 6 


Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 


Labor Source and Skills 


Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 


                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
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frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 
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Figure 7 


When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 
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Influence of Labor Skills on Project Cost Competitiveness
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Figure 8 


Influence of Labor Skills on Project Cost Growth


-5%


0%


5%


10%


15%


1 2 3 4 5


C
o


st
 D


e
vi


at
io


n
O


ve
rr


u
n


U
n


d
e


rr
u


n


Skill Level


Pr < 0.0001


High SkillLow Skill


Piping First Line Supervision


-5%


0%


5%


10%


15%


1 2 3 4 5


C
o


st
 D


e
vi


at
io


n
O


ve
rr


u
n


U
n


d
e


rr
u


n


Skill Level


Pr < 0.0001


High SkillLow Skill


Piping Craft


 
Figure 9 


Methodology—Assessing Labor Deployment 


In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  
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Labor Source and Deployment 


Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 
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Figure 10 


A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  


                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Figure 11 


Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 


Labor Source and Turnover 


The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 


As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  


The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  


Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  


The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 


Appendix Methodology 


Cost Normalization 


IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 


• Time period 


− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  


− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 


− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  


• Location 


− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  


− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  


− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 


− These location-adjustment factors can change over time, and IPA updates them as needed 


• Unusual events 


− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 


Statistical Models 


IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 
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IPA’s models are multivariate (i.e., they account for multiple independent variables [drivers] simultaneously). 
Because IPA’s models are based on actual project data and cannot control for every conceivable driver of a project 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  
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     Please consider using Union labor and prevailing Wages on the JoAnn
Leleck School project and future school construction in the place we call
home, Montgomery County. 
 
 
Respectfully,
William Buckley
15716 Pagano Ln 
Germantown, MD 20874



From: James "Lou" Spencer
To: MCP-Chair
Subject: JoAnn Leleck School Project -- Responsible Contracting -- Referral No. MR2024007 (Public Hearing)
Date: Monday, March 18, 2024 1:50:06 PM
Attachments: IPA Productivity Study-12-15-22-FINAL (2).pdf

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.

Reference -- JoAnn Leleck Elementary School project -- Mandatory Referral No. MR2024007
(Upcoming Public Hearing)
 
Mr. Chair and Montgomery County Planning Board,
 
I humbly ask that you consider using responsible contractors and require prevailing wages on
the upcoming JoAnn Leleck Elementary School project. Attached is a recent study that proves
that a union workers' productivity makes for a better project and provides for cost savings to
the end user / owner / developer. The study indicates that a union project is 14% more
productive and results in 4% lower costs.   
 
Irresponsible contractors rely on illegitimate labor brokers who often misclassified actual
employees as independent contractors for the purpose of evading payroll taxes and workers
compensation. Irresponsible contractors, and their illegitimate labor broker partners,
undermine local, state, and federal treasuries and they undercut legitimate contractors. This
damages the local economy, hurts local hiring, and harms local registered apprenticeship
programs.    
 
Please consider using responsible contractors and require prevailing wages on the JoAnn
Leleck School project and all other upcoming (school) construction in Montgomery County,
Maryland . 
 
 
Sincerely,
Lou Spencer
Assistant Business Manager
UA Local Union #5 Plumbers & Gasfitters
Serving Washington DC, northern Virginia, and southern Maryland
301-609-0449
 

 

mailto:jspencer@local5plumbers.org
mailto:mcp-chair@mncppc-mc.org
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1 Mechanical Industry Advancement Fund, a national joint labor management cooperative committee established and operated by 
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Prepared by Michael McFadden, Sai Santosh, and Ronit Shetty 


Edited by Loren Farrar 


Reviewed Aditya Munshi  


Project Account ID: MCAY201RES 


This IPA report analyzes the performance of union labor versus non-union labor and subcontracted versus direct hire 
labor on cost and schedule performance using IPA’s extensive database of capital projects. 


This study references an earlier study, “The Looming Labor Shortage,” that Edward Merrow presented for a panel 
discussion at the UA/MCAA Labor Relations Conference on October 30, 2008. 


The December 2022 Revised Final now includes performance comparisons between Union, Open Shop, and mixed 
labor projects; the earlier version showed performance comparisons between only Union and Open Shop projects. 
We have also changed how we display labor productivity in the graphs to make it easier to interpret. 


For questions, please contact: 
Michael McFadden 


mmcfadden@ipaglobal.com 
(703) 729 8300 
 
Independent Project Analysis, Inc. 
44426 Atwater Drive 
Ashburn, VA 20147 
USA 
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About IPA 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 


This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 


 Productivity for union labor is 14 percent higher versus open shop labor 


 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 


 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 


 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 


 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 


 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 


 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  


 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 


 Turnover of labor is linked to worse project cost and schedule outcomes  


 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 


The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 


 
 


  


                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 
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Background & Objectives 


The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 


In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  


Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 


The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 


                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)


3


P
er


ce
n


ta
ge


 o
f 


P
ro


je
ct


s


US Labor Productivity (Index)
0 .5 1 1.5 2


0


10


20


30


Controlled for project type and size BetterWorse


 
Figure 1 


The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 


Project Cost 


Project Schedule


Outcomes


Drivers of Labor Productivity
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(Union vs Open Shop)


(Direct Hire vs Subcontract)


Front-End-Loading


Drivers


Labor Productivity


Work Week


Execution Discipline
Practices


• Skill of Labor and Supervision


• Deployment of Skilled Labor


• Stability of Labor


 
Figure 2 


To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 


• What are the benefits of using union labor on a project? 


• What are the benefits of using subcontracted versus direct hire labor? 


• What may explain the higher productivity performance differences? 


− Higher level of skill for both craft and foremen? 


− Lower turnover of craft during project construction? 


− More reliable deployment of sufficient labor to the projects? 


− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 


Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 


Study Database 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 


From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  


The dataset project characteristics are shown in Table 1 below. 
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Database Description
Recent Industrial Projects in the Unites States


Characteristic
United States (n = 1,550)


Mean and Range


Project Size (2002US$ millions) 89 (median)
0.2 > 6,000


Authorization Year 2007
(2000 – 2022)


Labor Force Make up for Project
51 percent Open Shop


25 percent Union
24 percent Mixed


Project Type


21 percent Greenfield/Colocated
37 percent Add on/Expansion


39 percent Revamp
3 percent Other


Industrial Sector


29 percent Oil Refining
38 percent Chemicals


8 percent Pharmaceuticals
8 percent Consumer Products


9 percent Distribution
5 percent Mining, Metals, and Minerals


3 percent Pulp and Paper/Other


 
Table 1 
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Analysis—Source of Labor and Project Performance 


In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 


Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 


Labor Productivity at the Overall Project Level 


To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 


Labor Productivity at the Craft Level 


The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 


Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 
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relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 
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Figure 3 


We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  


                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 
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Union Labor vs. Mixed and Open Shop Project Cost Performance
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Figure 4 


Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis


Cost Ratio Open Shop Mixed Union


Statistical 
Significance**


P > |t|


Field to Materials Cost 0.70 0.65 0.64 0.007


Office to Materials 
Cost


0.36 0.32 0.27 0.005


* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity


** Statistical significance shown is open shop vs. union
 


Table 2 


To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 
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Figure 5 


We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 
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costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.
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Figure 6 


Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 


Labor Source and Skills 


Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 


                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
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frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 
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Figure 7 


When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 
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Influence of Labor Skills on Project Cost Competitiveness


0.90


0.95


1.00


1.05


1.10


1 2 3 4 5


C
o


st
 In


d
ex


W
o


rs
e


B
e


tt
e


r


Skill Level


Pr < 0.0001


High SkillLow Skill


Industry Average


Piping First Line Supervision


0.90


0.95


1.00


1.05


1.10


1 2 3 4 5


C
o


st
 In


d
ex


W
o


rs
e


B
e


tt
e


r
Skill Level


Pr < 0.0001


High SkillLow Skill


Industry Average


Piping Craft


 
Figure 8 


Influence of Labor Skills on Project Cost Growth
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Figure 9 


Methodology—Assessing Labor Deployment 


In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  
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Labor Source and Deployment 


Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 
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Figure 10 


A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  


                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Figure 11 


Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 


Labor Source and Turnover 


The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 


As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 


Influence of Labor Turnover on Project Cost Performance
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  


The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  


Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  


The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 


Appendix Methodology 


Cost Normalization 


IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 


• Time period 


− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  


− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 


− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  


• Location 


− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  


− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  


− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 


− These location-adjustment factors can change over time, and IPA updates them as needed 


• Unusual events 


− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 


Statistical Models 


IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 
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IPA’s models are multivariate (i.e., they account for multiple independent variables [drivers] simultaneously). 
Because IPA’s models are based on actual project data and cannot control for every conceivable driver of a project 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  
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From: mike sherwood
To: MCP-Chair
Cc: tclark@ibewlocal26.org
Subject: JoAnn Leleck School Project
Date: Monday, March 18, 2024 11:56:38 AM
Attachments: IPA Productivity Study-12-15-22-FINAL (2).pdf

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.

Mr. Chair and Montgomery County Planning Board,

 

    As a Montgomery County resident and proud member of the International Brotherhood of
Electrical Workers 26, I respectfully ask that you consider using Union labor and pay
prevailing wages on the upcoming JoAnn Leleck Elementary School at Broad Acres
Project.  Many times, I have to travel outside our County for work. It is disheartening to see
that we build our children's schools using cheap labor and quite often out of county and out
of state workers. As a constituent, I believe the workers on such a project should be local
residents, being paid the market rate. Imagine Montgomery County electricians working on
the very schools their children will attend. Imagine the money earned on these projects
staying in the County. Imagine having a workforce with self-funded healthcare and pensions
at no cost to the County or State. It's a win-win for everyone involved.

     I have attached a recent study that proves that a Union workers' productivity makes for a
better project and cost savings to the customer. The study clearly states that a union project
is 14% more productive and results in 4% lower costs, as opposed to an open shop
project. Once again it is a win for the worker, and a win for the County. 

     Please consider using Union labor and prevailing Wages on the JoAnn Leleck School
project and future school construction in the place we call home, Montgomery County. 

 

 

Respectfully,

Michael Sherwood 

14800 Harold Road

Silver Spring, MD 20905

mailto:msherwoo11@gmail.com
mailto:mcp-chair@mncppc-mc.org
mailto:tclark@ibewlocal26.org
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1 Mechanical Industry Advancement Fund, a national joint labor management cooperative committee established and operated by 
trustees appointed by  the United Association of Plumbers and Pipefitters and Mechanical Contractors Association of America. 
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This IPA report analyzes the performance of union labor versus non-union labor and subcontracted versus direct hire 
labor on cost and schedule performance using IPA’s extensive database of capital projects. 


This study references an earlier study, “The Looming Labor Shortage,” that Edward Merrow presented for a panel 
discussion at the UA/MCAA Labor Relations Conference on October 30, 2008. 


The December 2022 Revised Final now includes performance comparisons between Union, Open Shop, and mixed 
labor projects; the earlier version showed performance comparisons between only Union and Open Shop projects. 
We have also changed how we display labor productivity in the graphs to make it easier to interpret. 


For questions, please contact: 
Michael McFadden 


mmcfadden@ipaglobal.com 
(703) 729 8300 
 
Independent Project Analysis, Inc. 
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About IPA 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 


This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 


 Productivity for union labor is 14 percent higher versus open shop labor 


 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 


 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 


 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 


 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 


 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 


 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  


 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 


 Turnover of labor is linked to worse project cost and schedule outcomes  


 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 


The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 


 
 


  


                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 
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Background & Objectives 


The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 


In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  


Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 


The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 


                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)
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Figure 1 


The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 


Project Cost 


Project Schedule


Outcomes


Drivers of Labor Productivity
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• Deployment of Skilled Labor
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Figure 2 


To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 


• What are the benefits of using union labor on a project? 


• What are the benefits of using subcontracted versus direct hire labor? 


• What may explain the higher productivity performance differences? 


− Higher level of skill for both craft and foremen? 


− Lower turnover of craft during project construction? 


− More reliable deployment of sufficient labor to the projects? 


− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 


Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 


Study Database 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 


From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  


The dataset project characteristics are shown in Table 1 below. 
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Database Description
Recent Industrial Projects in the Unites States


Characteristic
United States (n = 1,550)


Mean and Range


Project Size (2002US$ millions) 89 (median)
0.2 > 6,000


Authorization Year 2007
(2000 – 2022)


Labor Force Make up for Project
51 percent Open Shop


25 percent Union
24 percent Mixed


Project Type


21 percent Greenfield/Colocated
37 percent Add on/Expansion


39 percent Revamp
3 percent Other


Industrial Sector


29 percent Oil Refining
38 percent Chemicals


8 percent Pharmaceuticals
8 percent Consumer Products


9 percent Distribution
5 percent Mining, Metals, and Minerals


3 percent Pulp and Paper/Other


 
Table 1 
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Analysis—Source of Labor and Project Performance 


In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 


Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 


Labor Productivity at the Overall Project Level 


To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 


Labor Productivity at the Craft Level 


The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 


Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 
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relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 
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Figure 3 


We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  


                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 
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Figure 4 


Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis


Cost Ratio Open Shop Mixed Union


Statistical 
Significance**


P > |t|


Field to Materials Cost 0.70 0.65 0.64 0.007


Office to Materials 
Cost


0.36 0.32 0.27 0.005


* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity


** Statistical significance shown is open shop vs. union
 


Table 2 


To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 
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Figure 5 


We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 
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costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.
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Figure 6 


Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 


Labor Source and Skills 


Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 


                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
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frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 
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Figure 7 


When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 
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Influence of Labor Skills on Project Cost Competitiveness


0.90


0.95


1.00


1.05


1.10


1 2 3 4 5


C
o


st
 In


d
ex


W
o


rs
e


B
e


tt
e


r


Skill Level


Pr < 0.0001


High SkillLow Skill


Industry Average


Piping First Line Supervision


0.90


0.95


1.00


1.05


1.10


1 2 3 4 5


C
o


st
 In


d
ex


W
o


rs
e


B
e


tt
e


r
Skill Level


Pr < 0.0001


High SkillLow Skill


Industry Average


Piping Craft


 
Figure 8 


Influence of Labor Skills on Project Cost Growth
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Figure 9 


Methodology—Assessing Labor Deployment 


In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  
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Labor Source and Deployment 


Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 
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Figure 10 


A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  


                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Figure 11 


Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 


Labor Source and Turnover 


The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 


As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  


The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  


Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  


The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 


Appendix Methodology 


Cost Normalization 


IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 


• Time period 


− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  


− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 


− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  


• Location 


− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  


− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  


− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 


− These location-adjustment factors can change over time, and IPA updates them as needed 


• Unusual events 


− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 


Statistical Models 


IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 
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IPA’s models are multivariate (i.e., they account for multiple independent variables [drivers] simultaneously). 
Because IPA’s models are based on actual project data and cannot control for every conceivable driver of a project 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  
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From: Shelby Carow
To: MCP-Chair
Cc: Tclark@ibewlocal26.org
Subject: JoAnn Leleck School Project
Date: Monday, March 18, 2024 8:02:27 AM
Attachments: IPA Productivity Study-12-15-22-FINAL (2).pdf

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.

Mr. Chair and Montgomery County Planning Board,

 

    As a Montgomery County resident and proud member of the International Brotherhood of
Electrical Workers 26, I respectfully ask that you consider using Union labor and pay
prevailing wages on the upcoming JoAnn Leleck Elementary School at Broad Acres Project.
Many times, I have to travel outside our County for work. It is disheartening to see that we
build our children's schools using cheap labor and quite often out of county and out of state
workers. As a constituent, I believe the workers on such a project should be local residents,
being paid the market rate. Imagine Montgomery County electricians working on the very
schools their children will attend. Imagine the money earned on these projects staying in the
County. Imagine having a workforce with self-funded healthcare and pensions at no cost to the
County or State. It's a win-win for everyone involved.

     I have attached a recent study that proves that a Union workers' productivity makes for a
better project and cost savings to the customer. The study clearly states that a union project is
14% more productive and results in 4% lower costs, as opposed to an open shop project. Once
again it is a win for the worker, and a win for the County. 

     Please consider using Union labor and prevailing Wages on the JoAnn Leleck School
project and future school construction in the place we call home, Montgomery County. 

 

 

Respectfully,

                              Shelby Carow, 814 Inverness Ridge Rd, Potomac, MD, 20854

mailto:sd.carow.mail@gmail.com
mailto:mcp-chair@mncppc-mc.org
mailto:Tclark@ibewlocal26.org
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1 Mechanical Industry Advancement Fund, a national joint labor management cooperative committee established and operated by 
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Prepared by Michael McFadden, Sai Santosh, and Ronit Shetty 


Edited by Loren Farrar 


Reviewed Aditya Munshi  


Project Account ID: MCAY201RES 


This IPA report analyzes the performance of union labor versus non-union labor and subcontracted versus direct hire 
labor on cost and schedule performance using IPA’s extensive database of capital projects. 


This study references an earlier study, “The Looming Labor Shortage,” that Edward Merrow presented for a panel 
discussion at the UA/MCAA Labor Relations Conference on October 30, 2008. 


The December 2022 Revised Final now includes performance comparisons between Union, Open Shop, and mixed 
labor projects; the earlier version showed performance comparisons between only Union and Open Shop projects. 
We have also changed how we display labor productivity in the graphs to make it easier to interpret. 


For questions, please contact: 
Michael McFadden 


mmcfadden@ipaglobal.com 
(703) 729 8300 
 
Independent Project Analysis, Inc. 
44426 Atwater Drive 
Ashburn, VA 20147 
USA 
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About IPA 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 


This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 


 Productivity for union labor is 14 percent higher versus open shop labor 


 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 


 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 


 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 


 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 


 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 


 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  


 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 


 Turnover of labor is linked to worse project cost and schedule outcomes  


 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 


The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 


 
 


  


                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 
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Background & Objectives 


The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 


In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  


Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 


The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 


                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)
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Figure 1 


The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 
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Figure 2 


To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 


• What are the benefits of using union labor on a project? 


• What are the benefits of using subcontracted versus direct hire labor? 


• What may explain the higher productivity performance differences? 


− Higher level of skill for both craft and foremen? 


− Lower turnover of craft during project construction? 


− More reliable deployment of sufficient labor to the projects? 


− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 


Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 


Study Database 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 


From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  


The dataset project characteristics are shown in Table 1 below. 
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Database Description
Recent Industrial Projects in the Unites States


Characteristic
United States (n = 1,550)


Mean and Range


Project Size (2002US$ millions) 89 (median)
0.2 > 6,000


Authorization Year 2007
(2000 – 2022)


Labor Force Make up for Project
51 percent Open Shop


25 percent Union
24 percent Mixed


Project Type


21 percent Greenfield/Colocated
37 percent Add on/Expansion


39 percent Revamp
3 percent Other


Industrial Sector


29 percent Oil Refining
38 percent Chemicals


8 percent Pharmaceuticals
8 percent Consumer Products


9 percent Distribution
5 percent Mining, Metals, and Minerals


3 percent Pulp and Paper/Other


 
Table 1 
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Analysis—Source of Labor and Project Performance 


In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 


Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 


Labor Productivity at the Overall Project Level 


To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 


Labor Productivity at the Craft Level 


The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 


Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 
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relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 
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Figure 3 


We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  


                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 
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Union Labor vs. Mixed and Open Shop Project Cost Performance
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Figure 4 


Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis


Cost Ratio Open Shop Mixed Union


Statistical 
Significance**


P > |t|


Field to Materials Cost 0.70 0.65 0.64 0.007


Office to Materials 
Cost


0.36 0.32 0.27 0.005


* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity


** Statistical significance shown is open shop vs. union
 


Table 2 


To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 
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Figure 5 


We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 
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costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.
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Figure 6 


Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 


Labor Source and Skills 


Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 


                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
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frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 
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Figure 7 


When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 
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Influence of Labor Skills on Project Cost Competitiveness
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Figure 8 


Influence of Labor Skills on Project Cost Growth


-5%


0%


5%


10%


15%


1 2 3 4 5


C
o


st
 D


e
vi


at
io


n
O


ve
rr


u
n


U
n


d
e


rr
u


n


Skill Level


Pr < 0.0001


High SkillLow Skill


Piping First Line Supervision


-5%


0%


5%


10%


15%


1 2 3 4 5


C
o


st
 D


e
vi


at
io


n
O


ve
rr


u
n


U
n


d
e


rr
u


n


Skill Level


Pr < 0.0001


High SkillLow Skill


Piping Craft


 
Figure 9 


Methodology—Assessing Labor Deployment 


In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  
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Labor Source and Deployment 


Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 
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Figure 10 


A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  


                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Cost Growth and Schedule Slip From Labor Shortage
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Figure 11 


Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 


Labor Source and Turnover 


The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 


As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  


The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  


Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  


The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 


Appendix Methodology 


Cost Normalization 


IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 


• Time period 


− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  


− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 


− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  


• Location 


− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  


− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  


− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 


− These location-adjustment factors can change over time, and IPA updates them as needed 


• Unusual events 


− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 


Statistical Models 


IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 
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IPA’s models are multivariate (i.e., they account for multiple independent variables [drivers] simultaneously). 
Because IPA’s models are based on actual project data and cannot control for every conceivable driver of a project 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  
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From: Elijah Overby
To: MCP-Chair
Subject: JoAnn Leleck School Project
Date: Sunday, March 17, 2024 11:54:37 AM
Attachments: IPA Productivity Study-12-15-22-FINAL (2).pdf

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.

 

Mr. Chair and Montgomery County Planning Board,

 

    As a Montgomery County resident and proud member of the International Brotherhood of
Electrical Workers 26, I respectfully ask that you consider using Union labor and pay
prevailing wages on the upcoming JoAnn Leleck Elementary School at Broad Acres Project. 
Many times, I have to travel outside our County for work. It is disheartening to see that we
build our children's schools using cheap labor and quite often out of county and out of state
workers. As a constituent, I believe the workers on such a project should be local residents,
being paid the market rate. Imagine Montgomery County electricians working on the very
schools their children will attend. Imagine the money earned on these projects staying in the
County. Imagine having a workforce with self-funded healthcare and pensions at no cost to the
County or State. It's a win-win for everyone involved.

     I have attached a recent study that proves that a Union workers' productivity makes for a
better project and cost savings to the customer. The study clearly states that a union project
is 14% more productive and results in 4% lower costs, as opposed to an open shop project.
Once again it is a win for the worker, and a win for the County. 

     Please consider using Union labor and prevailing Wages on the JoAnn Leleck School
project and future school construction in the place we call home, Montgomery County. 

 

 

Respectfully, Elijah Overby 10354 Castlehedge Terrace

mailto:eoverby04@gmail.com
mailto:mcp-chair@mncppc-mc.org
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About IPA 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 


This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 


 Productivity for union labor is 14 percent higher versus open shop labor 


 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 


 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 


 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 


 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 


 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 


 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  


 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 


 Turnover of labor is linked to worse project cost and schedule outcomes  


 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 


The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 


 
 


  


                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 
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Background & Objectives 


The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 


In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  


Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 


The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 


                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)
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Figure 1 


The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 
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Figure 2 


To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 


• What are the benefits of using union labor on a project? 


• What are the benefits of using subcontracted versus direct hire labor? 


• What may explain the higher productivity performance differences? 


− Higher level of skill for both craft and foremen? 


− Lower turnover of craft during project construction? 


− More reliable deployment of sufficient labor to the projects? 


− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 


Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 


Study Database 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 


From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  


The dataset project characteristics are shown in Table 1 below. 
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Database Description
Recent Industrial Projects in the Unites States


Characteristic
United States (n = 1,550)


Mean and Range


Project Size (2002US$ millions) 89 (median)
0.2 > 6,000


Authorization Year 2007
(2000 – 2022)


Labor Force Make up for Project
51 percent Open Shop


25 percent Union
24 percent Mixed


Project Type


21 percent Greenfield/Colocated
37 percent Add on/Expansion


39 percent Revamp
3 percent Other


Industrial Sector


29 percent Oil Refining
38 percent Chemicals


8 percent Pharmaceuticals
8 percent Consumer Products


9 percent Distribution
5 percent Mining, Metals, and Minerals


3 percent Pulp and Paper/Other


 
Table 1 
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Analysis—Source of Labor and Project Performance 


In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 


Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 


Labor Productivity at the Overall Project Level 


To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 


Labor Productivity at the Craft Level 


The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 


Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 
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relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 
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Figure 3 


We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  


                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 
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0.90


0.93


0.95


0.98


1.00


1.03


1.05


1.08


1.10


Cost Effectiveness


C
o


st
 E


ff
ec


ti
ve


n
es


s 
(I


n
d


ex
)


Open Shop Union UnionOpen Shop


Pr < 0.05W
o


rs
e


B
et


te
r


10%


5


7


9


11


13


15


17


19


Labor Cost Growth


G
ro


w
th


 (p
er


ce
nt


ag
e)


W
o


rs
e


B
et


te
r


4%


Pr < 0.03


Mixed Mixed


* Statistical significance shown is open shop versus Union
 


Figure 4 


Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis


Cost Ratio Open Shop Mixed Union


Statistical 
Significance**


P > |t|


Field to Materials Cost 0.70 0.65 0.64 0.007


Office to Materials 
Cost


0.36 0.32 0.27 0.005


* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity


** Statistical significance shown is open shop vs. union
 


Table 2 


To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 
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Figure 5 


We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 
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costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.
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Figure 6 


Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 


Labor Source and Skills 


Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 


                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
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frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 
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Figure 7 


When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 


  







| 14 


 


 


Influence of Labor Skills on Project Cost Competitiveness
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Figure 8 


Influence of Labor Skills on Project Cost Growth
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Figure 9 


Methodology—Assessing Labor Deployment 


In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  
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Labor Source and Deployment 


Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 
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Figure 10 


A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  


                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Figure 11 


Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 


Labor Source and Turnover 


The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 


As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  


The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  


Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  


The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 


Appendix Methodology 


Cost Normalization 


IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 


• Time period 


− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  


− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 


− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  


• Location 


− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  


− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  


− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 


− These location-adjustment factors can change over time, and IPA updates them as needed 


• Unusual events 


− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 


Statistical Models 


IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 
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IPA’s models are multivariate (i.e., they account for multiple independent variables [drivers] simultaneously). 
Because IPA’s models are based on actual project data and cannot control for every conceivable driver of a project 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  
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About IPA 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 


This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 


 Productivity for union labor is 14 percent higher versus open shop labor 


 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 


 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 


 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 


 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 


 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 


 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  


 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 


 Turnover of labor is linked to worse project cost and schedule outcomes  


 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 


The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 


 
 


  


                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 
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Background & Objectives 


The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 


In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  


Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 


The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 


                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)
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Figure 1 


The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 


Project Cost 
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Figure 2 


To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 


• What are the benefits of using union labor on a project? 


• What are the benefits of using subcontracted versus direct hire labor? 


• What may explain the higher productivity performance differences? 


− Higher level of skill for both craft and foremen? 


− Lower turnover of craft during project construction? 


− More reliable deployment of sufficient labor to the projects? 


− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 


Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 


Study Database 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 


From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  


The dataset project characteristics are shown in Table 1 below. 
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Database Description
Recent Industrial Projects in the Unites States


Characteristic
United States (n = 1,550)


Mean and Range


Project Size (2002US$ millions) 89 (median)
0.2 > 6,000


Authorization Year 2007
(2000 – 2022)


Labor Force Make up for Project
51 percent Open Shop


25 percent Union
24 percent Mixed


Project Type


21 percent Greenfield/Colocated
37 percent Add on/Expansion


39 percent Revamp
3 percent Other


Industrial Sector


29 percent Oil Refining
38 percent Chemicals


8 percent Pharmaceuticals
8 percent Consumer Products


9 percent Distribution
5 percent Mining, Metals, and Minerals


3 percent Pulp and Paper/Other


 
Table 1 
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Analysis—Source of Labor and Project Performance 


In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 


Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 


Labor Productivity at the Overall Project Level 


To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 


Labor Productivity at the Craft Level 


The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 


Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 
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relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 
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Figure 3 


We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  


                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 
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Union Labor vs. Mixed and Open Shop Project Cost Performance
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Figure 4 


Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis


Cost Ratio Open Shop Mixed Union


Statistical 
Significance**


P > |t|


Field to Materials Cost 0.70 0.65 0.64 0.007


Office to Materials 
Cost


0.36 0.32 0.27 0.005


* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity


** Statistical significance shown is open shop vs. union
 


Table 2 


To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 
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Figure 5 


We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 
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costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.
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Figure 6 


Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 


Labor Source and Skills 


Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 


                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
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frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 


0


5


10


15


20


25


30


35


40


45


50


Low Skill Below Average Average Above Average Highly Skilled


Open Mixed Union


Perception of Skills for Pipe Fitter Craft and Journeymen
Union Labor More Likely to Be Rated Above Average or Highly Skilled Than Open Shop or Mixed


0


5


10


15


20


25


30


35


40


45


50


Low Skill Below Average Average Above Average Highly Skilled


Open Mixed Union


Craft First Line Supervision


Fr
eq


u
en


cy
 o


f R
e


sp
o


n
se


 (p
er


ce
nt


ag
e)


Fr
eq


u
en


cy
 o


f R
e


sp
o


n
se


 (p
er


ce
nt


ag
e)


 
Figure 7 


When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 
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Influence of Labor Skills on Project Cost Competitiveness
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Figure 8 


Influence of Labor Skills on Project Cost Growth
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Figure 9 


Methodology—Assessing Labor Deployment 


In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  
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Labor Source and Deployment 


Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 
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* Statistical significance shown is open shop vs. union  
Figure 10 


A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  


                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Cost Growth and Schedule Slip From Labor Shortage


0%


10%


20%


30%


40%


50%


60%


Greater Than 10 Percent Cost Growth


Li
ke


lih
o


o
d


 o
f 


O
cc


u
rr


en
ce


 


Greater Than 25 Percent Schedule Slip


Pr < 0.04


Projects Without 
Labor Shortage


Projects With 
Labor Shortage


Projects With 
Labor Shortage


Projects Without 
Labor Shortage


Pr < 0.000


 
Figure 11 


Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 


Labor Source and Turnover 


The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 


As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 


Influence of Labor Turnover on Project Cost Performance
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  


The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  


Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  


The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 


Appendix Methodology 


Cost Normalization 


IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 


• Time period 


− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  


− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 


− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  


• Location 


− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  


− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  


− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 


− These location-adjustment factors can change over time, and IPA updates them as needed 


• Unusual events 


− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 


Statistical Models 


IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 
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IPA’s models are multivariate (i.e., they account for multiple independent variables [drivers] simultaneously). 
Because IPA’s models are based on actual project data and cannot control for every conceivable driver of a project 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  
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From: Alex Chavez
To: MCP-Chair
Cc: tclark@ibewlocal26.org
Subject: JoAnn Leleck School Project
Date: Friday, March 15, 2024 11:29:06 PM
Attachments: IPA Productivity Study-12-15-22-FINAL (2).pdf

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.

Mr. Chair and Montgomery County Planning Board,
 
    As a Montgomery County resident and proud member of the International Brotherhood
of Electrical Workers 26, I respectfully ask that you consider using Union labor and pay
prevailing wages on the upcoming JoAnn Leleck Elementary School at Broad Acres
Project.  Many times, I have to travel outside our County for work. It is disheartening to
see that we build our children's schools using cheap labor and quite often out of county
and out of state workers. As a constituent, I believe the workers on such a project should
be local residents, being paid the market rate. Imagine Montgomery County electricians
working on the very schools their children will attend. Imagine the money earned on
these projects staying in the County. Imagine having a workforce with self-funded
healthcare and pensions at no cost to the County or State. It's a win-win for everyone
involved.
     I have attached a recent study that proves that a Union workers' productivity makes
for a better project and cost savings to the customer. The study clearly states that a
union project is 14% more productive and results in 4% lower costs, as opposed to an
open shop project. Once again it is a win for the worker, and a win for the County. 
     Please consider using Union labor and prevailing Wages on the JoAnn Leleck School
project and future school construction in the place we call home, Montgomery County. 
 
 
Respectfully,

                              Balmore A. Valle Chavez 
13292 Country Ridge Dr. Germantown, MD 20874

 

mailto:ac913299@gmail.com
mailto:mcp-chair@mncppc-mc.org
mailto:tclark@ibewlocal26.org
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This IPA report analyzes the performance of union labor versus non-union labor and subcontracted versus direct hire 
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About IPA 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 


This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 


 Productivity for union labor is 14 percent higher versus open shop labor 


 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 


 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 


 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 


 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 


 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 


 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  


 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 


 Turnover of labor is linked to worse project cost and schedule outcomes  


 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 


The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 


 
 


  


                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 
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Background & Objectives 


The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 


In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  


Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 


The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 


                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)
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Figure 1 


The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 
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Figure 2 


To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 


• What are the benefits of using union labor on a project? 


• What are the benefits of using subcontracted versus direct hire labor? 


• What may explain the higher productivity performance differences? 


− Higher level of skill for both craft and foremen? 


− Lower turnover of craft during project construction? 


− More reliable deployment of sufficient labor to the projects? 


− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 


Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 


Study Database 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 


From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  


The dataset project characteristics are shown in Table 1 below. 
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Database Description
Recent Industrial Projects in the Unites States


Characteristic
United States (n = 1,550)


Mean and Range


Project Size (2002US$ millions) 89 (median)
0.2 > 6,000


Authorization Year 2007
(2000 – 2022)


Labor Force Make up for Project
51 percent Open Shop


25 percent Union
24 percent Mixed


Project Type


21 percent Greenfield/Colocated
37 percent Add on/Expansion


39 percent Revamp
3 percent Other


Industrial Sector


29 percent Oil Refining
38 percent Chemicals


8 percent Pharmaceuticals
8 percent Consumer Products


9 percent Distribution
5 percent Mining, Metals, and Minerals


3 percent Pulp and Paper/Other


 
Table 1 
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Analysis—Source of Labor and Project Performance 


In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 


Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 


Labor Productivity at the Overall Project Level 


To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 


Labor Productivity at the Craft Level 


The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 


Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 
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relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 
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Figure 3 


We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  


                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 
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Figure 4 


Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis


Cost Ratio Open Shop Mixed Union


Statistical 
Significance**


P > |t|


Field to Materials Cost 0.70 0.65 0.64 0.007


Office to Materials 
Cost


0.36 0.32 0.27 0.005


* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity


** Statistical significance shown is open shop vs. union
 


Table 2 


To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 
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Figure 5 


We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 
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costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.
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Figure 6 


Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 


Labor Source and Skills 


Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 


                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
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frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 
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Figure 7 


When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 
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Influence of Labor Skills on Project Cost Competitiveness
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Figure 8 


Influence of Labor Skills on Project Cost Growth
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Figure 9 


Methodology—Assessing Labor Deployment 


In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  


  







| 15 


 


 


Labor Source and Deployment 


Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 
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Figure 10 


A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  


                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Cost Growth and Schedule Slip From Labor Shortage


0%


10%


20%


30%


40%


50%


60%


Greater Than 10 Percent Cost Growth


Li
ke


lih
o


o
d


 o
f 


O
cc


u
rr


en
ce


 


Greater Than 25 Percent Schedule Slip


Pr < 0.04


Projects Without 
Labor Shortage


Projects With 
Labor Shortage


Projects With 
Labor Shortage


Projects Without 
Labor Shortage


Pr < 0.000


 
Figure 11 


Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 


Labor Source and Turnover 


The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 


As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  


The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  


Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  


The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 


Appendix Methodology 


Cost Normalization 


IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 


• Time period 


− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  


− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 


− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  


• Location 


− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  


− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  


− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 


− These location-adjustment factors can change over time, and IPA updates them as needed 


• Unusual events 


− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 


Statistical Models 


IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 
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IPA’s models are multivariate (i.e., they account for multiple independent variables [drivers] simultaneously). 
Because IPA’s models are based on actual project data and cannot control for every conceivable driver of a project 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  
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From: Phillip Adkins
To: MCP-Chair
Cc: tclark@ibewlocal26.org
Subject: JoAnn Leleck School Project
Date: Friday, March 15, 2024 8:54:37 PM
Attachments: IPA Productivity Study-12-15-22-FINAL (2).pdf

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.

Mr. Chair and Montgomery County Planning Board,

As a Montgomery County resident and proud member of the International Brotherhood of
Electrical Workers 26, I respectfully ask that you consider using Union labor and pay
prevailing wages on the upcoming JoAnn Leleck Elementary School at Broad Acres Project. 
Many times, I have to travel outside our County for work. It is disheartening to see that we
build our children's schools using cheap labor and quite often out of county and out of state
workers. As a constituent, I believe the workers on such a project should be local residents,
being paid the market rate. Imagine Montgomery County electricians working on the very
schools their children will attend. Imagine the money earned on these projects staying in the
County. Imagine having a workforce with self-funded healthcare and pensions at no cost to the
County or State. It's a win-win for everyone involved.

I have attached a recent study that proves that a Union workers' productivity makes for a better
project and cost savings to the customer. The study clearly states that a union project is 14%
more productive and results in 4% lower costs, as opposed to an open shop project. Once
again it is a win for the worker, and a win for the County. 

Please consider using Union labor and prevailing Wages on the JoAnn Leleck School project
and future school construction in the place we call home, Montgomery County. 

Respectfully,
Phillip Adkins 
7104 Blanchard Dr Derwood, MD 20855
Attended-
Mill Creek Towne Elementary School 
Shady Grove Middle School
Colonel Zadok Magruder High School

mailto:p.adkins@comcast.net
mailto:mcp-chair@mncppc-mc.org
mailto:tclark@ibewlocal26.org
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Edited by Loren Farrar 
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Project Account ID: MCAY201RES 


This IPA report analyzes the performance of union labor versus non-union labor and subcontracted versus direct hire 
labor on cost and schedule performance using IPA’s extensive database of capital projects. 


This study references an earlier study, “The Looming Labor Shortage,” that Edward Merrow presented for a panel 
discussion at the UA/MCAA Labor Relations Conference on October 30, 2008. 


The December 2022 Revised Final now includes performance comparisons between Union, Open Shop, and mixed 
labor projects; the earlier version showed performance comparisons between only Union and Open Shop projects. 
We have also changed how we display labor productivity in the graphs to make it easier to interpret. 


For questions, please contact: 
Michael McFadden 


mmcfadden@ipaglobal.com 
(703) 729 8300 
 
Independent Project Analysis, Inc. 
44426 Atwater Drive 
Ashburn, VA 20147 
USA 
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About IPA 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 


This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 


 Productivity for union labor is 14 percent higher versus open shop labor 


 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 


 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 


 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 


 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 


 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 


 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  


 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 


 Turnover of labor is linked to worse project cost and schedule outcomes  


 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 


The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 


 
 


  


                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 



gwaites

Highlight



gwaites

Highlight



gwaites

Highlight



gwaites

Highlight



gwaites

Highlight



gwaites

Highlight



gwaites

Highlight



gwaites

Highlight



gwaites

Highlight



gwaites

Highlight







| 3 


 


 


Background & Objectives 


The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 


In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  


Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 


The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 


                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)
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Figure 1 


The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 


Project Cost 


Project Schedule


Outcomes


Drivers of Labor Productivity


Source of Labor 
(Union vs Open Shop)


(Direct Hire vs Subcontract)


Front-End-Loading


Drivers


Labor Productivity
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Figure 2 


To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 


• What are the benefits of using union labor on a project? 


• What are the benefits of using subcontracted versus direct hire labor? 


• What may explain the higher productivity performance differences? 


− Higher level of skill for both craft and foremen? 


− Lower turnover of craft during project construction? 


− More reliable deployment of sufficient labor to the projects? 


− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 


Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 


Study Database 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 


From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  


The dataset project characteristics are shown in Table 1 below. 
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Database Description
Recent Industrial Projects in the Unites States


Characteristic
United States (n = 1,550)


Mean and Range


Project Size (2002US$ millions) 89 (median)
0.2 > 6,000


Authorization Year 2007
(2000 – 2022)


Labor Force Make up for Project
51 percent Open Shop


25 percent Union
24 percent Mixed


Project Type


21 percent Greenfield/Colocated
37 percent Add on/Expansion


39 percent Revamp
3 percent Other


Industrial Sector


29 percent Oil Refining
38 percent Chemicals


8 percent Pharmaceuticals
8 percent Consumer Products


9 percent Distribution
5 percent Mining, Metals, and Minerals


3 percent Pulp and Paper/Other


 
Table 1 
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Analysis—Source of Labor and Project Performance 


In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 


Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 


Labor Productivity at the Overall Project Level 


To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 


Labor Productivity at the Craft Level 


The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 


Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 
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relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 
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Figure 3 


We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  


                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 
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Union Labor vs. Mixed and Open Shop Project Cost Performance
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Figure 4 


Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis


Cost Ratio Open Shop Mixed Union


Statistical 
Significance**


P > |t|


Field to Materials Cost 0.70 0.65 0.64 0.007


Office to Materials 
Cost


0.36 0.32 0.27 0.005


* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity


** Statistical significance shown is open shop vs. union
 


Table 2 


To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 
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** Statistical significance shown is open shop vs. union  
Figure 5 


We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 
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costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.
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Figure 6 


Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 


Labor Source and Skills 


Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 


                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
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frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 


0


5


10


15


20


25


30


35


40


45


50


Low Skill Below Average Average Above Average Highly Skilled


Open Mixed Union


Perception of Skills for Pipe Fitter Craft and Journeymen
Union Labor More Likely to Be Rated Above Average or Highly Skilled Than Open Shop or Mixed


0


5


10


15


20


25


30


35


40


45


50


Low Skill Below Average Average Above Average Highly Skilled


Open Mixed Union


Craft First Line Supervision


Fr
eq


u
en


cy
 o


f R
e


sp
o


n
se


 (p
er


ce
nt


ag
e)


Fr
eq


u
en


cy
 o


f R
e


sp
o


n
se


 (p
er


ce
nt


ag
e)


 
Figure 7 


When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 
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Influence of Labor Skills on Project Cost Competitiveness
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Figure 8 


Influence of Labor Skills on Project Cost Growth
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Figure 9 


Methodology—Assessing Labor Deployment 


In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  
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Labor Source and Deployment 


Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 


Frequency of a Shortage of Skilled Labor


0%


5%


10%


15%


20%


25%


Open Shop Mixed Union


Pr < 0.04


Fr
eq


u
en


cy
 (p


er
ce


nt
ag


e)


W
o


rs
e


B
et


te
r


* Statistical significance shown is open shop vs. union  
Figure 10 


A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  


                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Cost Growth and Schedule Slip From Labor Shortage
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Figure 11 


Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 


Labor Source and Turnover 


The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 


As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  


The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  


Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  


The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 


Appendix Methodology 


Cost Normalization 


IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 


• Time period 


− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  


− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 


− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  


• Location 


− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  


− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  


− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 


− These location-adjustment factors can change over time, and IPA updates them as needed 


• Unusual events 


− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 


Statistical Models 


IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 
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IPA’s models are multivariate (i.e., they account for multiple independent variables [drivers] simultaneously). 
Because IPA’s models are based on actual project data and cannot control for every conceivable driver of a project 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  


  







| 21 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Independent Project Analysis 
www.ipaglobal.com 


 


 


 


 


UNITED STATES 
Independent Project Analysis, Inc. 
44426 Atwater Drive 


Ashburn, VA 20147  
USA 


+1 703 729 8300 


BRAZIL 
Independent Project Analysis Latin America 
Deputado Heitor Alencar Furtado, 3415 
Edificio Montelig—4° andar 
Curitiba—PR, Brazil  
81200-528 
+55 41 3028 9028  
 


AUSTRALIA 


Independent Project Analysis, Inc. 
Level 2, Suite 2 
192 High Street 
Northcote, VIC 3070  
Australia 
+61 3 9458 7300 


UNITED KINGDOM 


Independent Project Analysis, Ltd. 
Wellington House – First Floor 
Worton Drive 
Reading RG2 0TG  
United Kingdom 
+44 118 920 7800 


THE NETHERLANDS 


Independent Project Analysis, Inc. 
WTC The Hague Business Center, Room 03.25 


Prinses Margrietplantsoen 33 


2595 AM The Hague 


The Netherlands 


+31 70 335 0707 


SINGAPORE 


Independent Project Analysis, Pte Ltd. 
No. 1 International Business Park 
#10-02 The Synergy 
Singapore 609917 


Singapore 
+65 6567 2201 
 
 
 
 
 











From: Ahmad Wardak
To: MCP-Chair
Cc: tclark@ibewlocal26.org; Robert Sansbury
Subject: JoAnn Leleck School Project
Date: Friday, March 15, 2024 6:24:11 PM
Attachments: IPA Productivity Study-12-15-22-FINAL (2).pdf

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.

Mr. Chair and Montgomery County Planning Board,
 
    As a Montgomery County resident and proud member of the International Brotherhood
of Electrical Workers 26, I respectfully ask that you consider using Union labor and pay
prevailing wages on the upcoming JoAnn Leleck Elementary School at Broad Acres
Project.  Many times, I have to travel outside our County for work. It is disheartening to
see that we build our children's schools using cheap labor and quite often out of county
and out of state workers. As a constituent, I believe the workers on such a project should
be local residents, being paid the market rate. Imagine Montgomery County electricians
working on the very schools their children will attend. Imagine the money earned on
these projects staying in the County. Imagine having a workforce with self-funded
healthcare and pensions at no cost to the County or State. It's a win-win for everyone
involved.
     I have attached a recent study that proves that a Union workers' productivity makes
for a better project and cost savings to the customer. The study clearly states that a
union project is 14% more productive and results in 4% lower costs, as opposed to an
open shop project. Once again it is a win for the worker, and a win for the County. 
     Please consider using Union labor and prevailing Wages on the JoAnn Leleck School
project and future school construction in the place we call home, Montgomery County. 
 
 
Respectfully,
 Rob Sansbury 
3214 Paul Dr, Silver Spring, MD 20902

Ahmad Wardak
Director of Sales and Marketing
443.699.1223
www.sansburyelectric.com

mailto:ahmad@sansburyelectric.com
mailto:mcp-chair@mncppc-mc.org
mailto:tclark@ibewlocal26.org
mailto:rob@sansburyelectric.com
https://nam11.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.sansburyelectric.com%2F&data=05%7C02%7Cmcp-chair%40mncppc-mc.org%7C528da2a9772d4742efd408dc453e70a4%7Ca9061e0c24ca4c1cbeff039bb8c05816%7C0%7C0%7C638461382511464019%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C40000%7C%7C%7C&sdata=tP9fno9T%2FnsSH6GdAPvP1cMfeHdH%2BBa%2FX7xeWw8MT8I%3D&reserved=0
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trustees appointed by  the United Association of Plumbers and Pipefitters and Mechanical Contractors Association of America. 
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About IPA 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 


This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 


 Productivity for union labor is 14 percent higher versus open shop labor 


 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 


 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 


 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 


 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 


 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 


 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  


 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 


 Turnover of labor is linked to worse project cost and schedule outcomes  


 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 


The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 


 
 


  


                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 
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Background & Objectives 


The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 


In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  


Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 


The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 


                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)
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Figure 1 


The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 


Project Cost 


Project Schedule
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Drivers of Labor Productivity
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Labor Productivity
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Execution Discipline
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• Skill of Labor and Supervision


• Deployment of Skilled Labor
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Figure 2 


To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 


• What are the benefits of using union labor on a project? 


• What are the benefits of using subcontracted versus direct hire labor? 


• What may explain the higher productivity performance differences? 


− Higher level of skill for both craft and foremen? 


− Lower turnover of craft during project construction? 


− More reliable deployment of sufficient labor to the projects? 


− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 


Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 


Study Database 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 


From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  


The dataset project characteristics are shown in Table 1 below. 
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Database Description
Recent Industrial Projects in the Unites States


Characteristic
United States (n = 1,550)


Mean and Range


Project Size (2002US$ millions) 89 (median)
0.2 > 6,000


Authorization Year 2007
(2000 – 2022)


Labor Force Make up for Project
51 percent Open Shop


25 percent Union
24 percent Mixed


Project Type


21 percent Greenfield/Colocated
37 percent Add on/Expansion


39 percent Revamp
3 percent Other


Industrial Sector


29 percent Oil Refining
38 percent Chemicals


8 percent Pharmaceuticals
8 percent Consumer Products


9 percent Distribution
5 percent Mining, Metals, and Minerals


3 percent Pulp and Paper/Other


 
Table 1 
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Analysis—Source of Labor and Project Performance 


In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 


Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 


Labor Productivity at the Overall Project Level 


To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 


Labor Productivity at the Craft Level 


The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 


Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 
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relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 
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Figure 3 


We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  


                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 
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Union Labor vs. Mixed and Open Shop Project Cost Performance
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Figure 4 


Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis


Cost Ratio Open Shop Mixed Union


Statistical 
Significance**


P > |t|


Field to Materials Cost 0.70 0.65 0.64 0.007


Office to Materials 
Cost


0.36 0.32 0.27 0.005


* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity


** Statistical significance shown is open shop vs. union
 


Table 2 


To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 
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Figure 5 


We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 
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costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.
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Figure 6 


Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 


Labor Source and Skills 


Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 


                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
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frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 
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Figure 7 


When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 
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Influence of Labor Skills on Project Cost Competitiveness
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Figure 8 


Influence of Labor Skills on Project Cost Growth


-5%


0%


5%


10%


15%


1 2 3 4 5


C
o


st
 D


e
vi


at
io


n
O


ve
rr


u
n


U
n


d
e


rr
u


n


Skill Level


Pr < 0.0001


High SkillLow Skill


Piping First Line Supervision


-5%


0%


5%


10%


15%


1 2 3 4 5


C
o


st
 D


e
vi


at
io


n
O


ve
rr


u
n


U
n


d
e


rr
u


n


Skill Level


Pr < 0.0001


High SkillLow Skill


Piping Craft


 
Figure 9 


Methodology—Assessing Labor Deployment 


In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  
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Labor Source and Deployment 


Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 
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Figure 10 


A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  


                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Figure 11 


Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 


Labor Source and Turnover 


The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 


As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  


The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  


Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  


The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 


Appendix Methodology 


Cost Normalization 


IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 


• Time period 


− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  


− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 


− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  


• Location 


− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  


− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  


− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 


− These location-adjustment factors can change over time, and IPA updates them as needed 


• Unusual events 


− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 


Statistical Models 


IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  
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From: Sean Lambert
To: MCP-Chair
Cc: tclark@ibewlocal26.org
Subject: JoAnn Leleck School Project
Date: Friday, March 15, 2024 3:19:48 PM
Attachments: IPA Productivity Study-12-15-22-FINAL (2).pdf

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.


 


Mr. Chair and Montgomery County Planning Board,
 
    As a Montgomery County resident and proud member of the International Brotherhood
of Electrical Workers 26, I respectfully ask that you consider using Union labor and pay
prevailing wages on the upcoming JoAnn Leleck Elementary School at Broad Acres
Project.  Many times, I have to travel outside our County for work. It is disheartening to
see that we build our children's schools using cheap labor and quite often out of county
and out of state workers. As a constituent, I believe the workers on such a project should
be local residents, being paid the market rate. Imagine Montgomery County electricians
working on the very schools their children will attend. Imagine the money earned on
these projects staying in the County. Imagine having a workforce with self-funded
healthcare and pensions at no cost to the County or State. It's a win-win for everyone
involved.
     I have attached a recent study that proves that a Union workers' productivity makes
for a better project and cost savings to the customer. The study clearly states that a
union project is 14% more productive and results in 4% lower costs, as opposed to an
open shop project. Once again it is a win for the worker, and a win for the County. 
     Please consider using Union labor and prevailing Wages on the JoAnn Leleck School
project and future school construction in the place we call home, Montgomery County. 
 
 
Respectfully,
                              Sean Lambert 12403 Goodhill Rd, Silver Spring MD 20906
 

mailto:slambert49@gmail.com
mailto:mcp-chair@mncppc-mc.org
mailto:tclark@ibewlocal26.org
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This IPA report analyzes the performance of union labor versus non-union labor and subcontracted versus direct hire 
labor on cost and schedule performance using IPA’s extensive database of capital projects. 


This study references an earlier study, “The Looming Labor Shortage,” that Edward Merrow presented for a panel 
discussion at the UA/MCAA Labor Relations Conference on October 30, 2008. 


The December 2022 Revised Final now includes performance comparisons between Union, Open Shop, and mixed 
labor projects; the earlier version showed performance comparisons between only Union and Open Shop projects. 
We have also changed how we display labor productivity in the graphs to make it easier to interpret. 
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About IPA 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 


This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 


 Productivity for union labor is 14 percent higher versus open shop labor 


 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 


 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 


 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 


 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 


 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 


 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  


 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 


 Turnover of labor is linked to worse project cost and schedule outcomes  


 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 


The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 


 
 


  


                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 
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Background & Objectives 


The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 


In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  


Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 


The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 


                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)
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Figure 1 


The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 
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Figure 2 


To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 


• What are the benefits of using union labor on a project? 


• What are the benefits of using subcontracted versus direct hire labor? 


• What may explain the higher productivity performance differences? 


− Higher level of skill for both craft and foremen? 


− Lower turnover of craft during project construction? 


− More reliable deployment of sufficient labor to the projects? 


− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 


Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 


Study Database 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 


From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  


The dataset project characteristics are shown in Table 1 below. 
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Database Description
Recent Industrial Projects in the Unites States


Characteristic
United States (n = 1,550)


Mean and Range


Project Size (2002US$ millions) 89 (median)
0.2 > 6,000


Authorization Year 2007
(2000 – 2022)


Labor Force Make up for Project
51 percent Open Shop


25 percent Union
24 percent Mixed


Project Type


21 percent Greenfield/Colocated
37 percent Add on/Expansion


39 percent Revamp
3 percent Other


Industrial Sector


29 percent Oil Refining
38 percent Chemicals


8 percent Pharmaceuticals
8 percent Consumer Products


9 percent Distribution
5 percent Mining, Metals, and Minerals


3 percent Pulp and Paper/Other


 
Table 1 
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Analysis—Source of Labor and Project Performance 


In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 


Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 


Labor Productivity at the Overall Project Level 


To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 


Labor Productivity at the Craft Level 


The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 


Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 
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relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 
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Figure 3 


We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  


                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 
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Figure 4 


Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis


Cost Ratio Open Shop Mixed Union


Statistical 
Significance**


P > |t|


Field to Materials Cost 0.70 0.65 0.64 0.007


Office to Materials 
Cost


0.36 0.32 0.27 0.005


* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity


** Statistical significance shown is open shop vs. union
 


Table 2 


To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 
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** Statistical significance shown is open shop vs. union  
Figure 5 


We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 
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costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.


Subcontracted vs. Direct Hire Labor and Cost Effectiveness


0.98


1.00


1.02


1.04


1.06


1.08


1.10


Direct Hire Sub-Contract


Pr < 0.03


C
o


st
 E


ff
ec


ti
ve


n
es


s 
In


d
ex


W
o


rs
e


B
et


te
r


 
Figure 6 


Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 


Labor Source and Skills 


Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 


                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
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frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 
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Figure 7 


When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 
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Influence of Labor Skills on Project Cost Competitiveness
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Figure 8 


Influence of Labor Skills on Project Cost Growth
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Figure 9 


Methodology—Assessing Labor Deployment 


In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  
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Labor Source and Deployment 


Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 
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Figure 10 


A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  


                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Cost Growth and Schedule Slip From Labor Shortage
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Figure 11 


Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 


Labor Source and Turnover 


The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 


As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 


Influence of Labor Turnover on Project Cost Performance
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  


The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  


Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  


The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 


Appendix Methodology 


Cost Normalization 


IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 


• Time period 


− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  


− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 


− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  


• Location 


− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  


− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  


− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 


− These location-adjustment factors can change over time, and IPA updates them as needed 


• Unusual events 


− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 


Statistical Models 


IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 
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IPA’s models are multivariate (i.e., they account for multiple independent variables [drivers] simultaneously). 
Because IPA’s models are based on actual project data and cannot control for every conceivable driver of a project 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  
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From: J.C. Hernandez
To: MCP-Chair
Cc: tclark@ibewlocal26.org
Subject: JoAnn Leleck School Project
Date: Friday, March 15, 2024 2:48:44 PM
Attachments: IPA Productivity Study-12-15-22-FINAL (2).pdf

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.

Mr. Chair and Montgomery County Planning Board,
 
    As a Montgomery County resident and proud member of the International Brotherhood
of Electrical Workers 26, I respectfully ask that you consider using Union labor and pay
prevailing wages on the upcoming JoAnn Leleck Elementary School at Broad Acres
Project.  Many times, I have to travel outside our County for work. It is disheartening to
see that we build our children's schools using cheap labor and quite often out of county
and out of state workers. As a constituent, I believe the workers on such a project should
be local residents, being paid the market rate. Imagine Montgomery County electricians
working on the very schools their children will attend. Imagine the money earned on
these projects staying in the County. Imagine having a workforce with self-funded
healthcare and pensions at no cost to the County or State. It's a win-win for everyone
involved.

     I have attached a recent study that proves that a Union workers' productivity makes
for a better project and cost savings to the customer. The study clearly states that a
union project is 14% more productive and results in 4% lower costs, as opposed to an
open shop project. Once again it is a win for the worker, and a win for the County. 

     Please consider using Union labor and prevailing Wages on the JoAnn Leleck School
project and future school construction in the place we call home, Montgomery County. 
 
 
Respectfully,
                             
Juan C. Hernandez
18524 Bay Leaf Way
Germantown, Maryland 
20874

mailto:jchonline@gmail.com
mailto:mcp-chair@mncppc-mc.org
mailto:tclark@ibewlocal26.org
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About IPA 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 


This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 


 Productivity for union labor is 14 percent higher versus open shop labor 


 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 


 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 


 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 


 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 


 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 


 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  


 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 


 Turnover of labor is linked to worse project cost and schedule outcomes  


 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 


The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 


 
 


  


                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 
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Background & Objectives 


The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 


In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  


Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 


The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 


                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)
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Figure 1 


The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 


Project Cost 


Project Schedule
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Labor Productivity
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Execution Discipline
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• Deployment of Skilled Labor
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Figure 2 


To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 


• What are the benefits of using union labor on a project? 


• What are the benefits of using subcontracted versus direct hire labor? 


• What may explain the higher productivity performance differences? 


− Higher level of skill for both craft and foremen? 


− Lower turnover of craft during project construction? 


− More reliable deployment of sufficient labor to the projects? 


− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 


Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 


Study Database 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 


From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  


The dataset project characteristics are shown in Table 1 below. 
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Database Description
Recent Industrial Projects in the Unites States


Characteristic
United States (n = 1,550)


Mean and Range


Project Size (2002US$ millions) 89 (median)
0.2 > 6,000


Authorization Year 2007
(2000 – 2022)


Labor Force Make up for Project
51 percent Open Shop


25 percent Union
24 percent Mixed


Project Type


21 percent Greenfield/Colocated
37 percent Add on/Expansion


39 percent Revamp
3 percent Other


Industrial Sector


29 percent Oil Refining
38 percent Chemicals


8 percent Pharmaceuticals
8 percent Consumer Products


9 percent Distribution
5 percent Mining, Metals, and Minerals


3 percent Pulp and Paper/Other


 
Table 1 
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Analysis—Source of Labor and Project Performance 


In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 


Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 


Labor Productivity at the Overall Project Level 


To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 


Labor Productivity at the Craft Level 


The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 


Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 
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relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 
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Figure 3 


We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  


                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 
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Union Labor vs. Mixed and Open Shop Project Cost Performance
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Figure 4 


Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis


Cost Ratio Open Shop Mixed Union


Statistical 
Significance**


P > |t|


Field to Materials Cost 0.70 0.65 0.64 0.007


Office to Materials 
Cost


0.36 0.32 0.27 0.005


* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity


** Statistical significance shown is open shop vs. union
 


Table 2 


To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 


Average and Peak Labor Required


50


100


150


200


250


300


Average Labor Count


La
b


o
r 


H
ee


d
 C


o
u


nt


Peak Labor Count


Pr < 0.05


Open Shop Union UnionOpen Shop


* Based on a $100 million project


Pr < 0.04


Mixed Mixed


** Statistical significance shown is open shop vs. union  
Figure 5 


We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 
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costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.
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Figure 6 


Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 


Labor Source and Skills 


Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 


                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
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frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 
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Figure 7 


When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 
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Influence of Labor Skills on Project Cost Competitiveness
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Figure 8 


Influence of Labor Skills on Project Cost Growth


-5%


0%


5%


10%


15%


1 2 3 4 5


C
o


st
 D


e
vi


at
io


n
O


ve
rr


u
n


U
n


d
e


rr
u


n


Skill Level


Pr < 0.0001


High SkillLow Skill


Piping First Line Supervision


-5%


0%


5%


10%


15%


1 2 3 4 5


C
o


st
 D


e
vi


at
io


n
O


ve
rr


u
n


U
n


d
e


rr
u


n


Skill Level


Pr < 0.0001


High SkillLow Skill


Piping Craft


 
Figure 9 


Methodology—Assessing Labor Deployment 


In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  
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Labor Source and Deployment 


Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 
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Figure 10 


A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  


                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Cost Growth and Schedule Slip From Labor Shortage
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Figure 11 


Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 


Labor Source and Turnover 


The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 


As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 


Influence of Labor Turnover on Project Cost Performance
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  


The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  


Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  


The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 


Appendix Methodology 


Cost Normalization 


IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 


• Time period 


− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  


− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 


− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  


• Location 


− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  


− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  


− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 


− These location-adjustment factors can change over time, and IPA updates them as needed 


• Unusual events 


− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 


Statistical Models 


IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 
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IPA’s models are multivariate (i.e., they account for multiple independent variables [drivers] simultaneously). 
Because IPA’s models are based on actual project data and cannot control for every conceivable driver of a project 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  
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From: David Romero
To: MCP-Chair
Cc: tclark@ibewlocal26.org
Subject: JoAnn Leleck School Project
Date: Friday, March 15, 2024 2:48:38 PM
Attachments: IPA Productivity Study-12-15-22-FINAL (2).pdf

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.

Mr. Chair and Montgomery County Planning Board,
 
    As a Montgomery County resident and proud member of the International Brotherhood
of Electrical Workers 26, I respectfully ask that you consider using Union labor and pay
prevailing wages on the upcoming JoAnn Leleck Elementary School at Broad Acres
Project.  Many times, I have to travel outside our County for work. It is disheartening to
see that we build our children's schools using cheap labor and quite often out of county
and out of state workers. As a constituent, I believe the workers on such a project should
be local residents, being paid the market rate. Imagine Montgomery County electricians
working on the very schools their children will attend. Imagine the money earned on
these projects staying in the County. Imagine having a workforce with self-funded
healthcare and pensions at no cost to the County or State. It's a win-win for everyone
involved.
     I have attached a recent study that proves that a Union workers' productivity makes
for a better project and cost savings to the customer. The study clearly states that a
union project is 14% more productive and results in 4% lower costs, as opposed to an
open shop project. Once again it is a win for the worker, and a win for the County. 
     Please consider using Union labor and prevailing Wages on the JoAnn Leleck School
project and future school construction in the place we call home, Montgomery County. 
 
 
Respectfully,
                              David Romero.
9 Grantchester Pl. Gaithersburg, MD 20877

mailto:davidr_30stm@hotmail.com
mailto:mcp-chair@mncppc-mc.org
mailto:tclark@ibewlocal26.org
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Project Account ID: MCAY201RES 


This IPA report analyzes the performance of union labor versus non-union labor and subcontracted versus direct hire 
labor on cost and schedule performance using IPA’s extensive database of capital projects. 


This study references an earlier study, “The Looming Labor Shortage,” that Edward Merrow presented for a panel 
discussion at the UA/MCAA Labor Relations Conference on October 30, 2008. 


The December 2022 Revised Final now includes performance comparisons between Union, Open Shop, and mixed 
labor projects; the earlier version showed performance comparisons between only Union and Open Shop projects. 
We have also changed how we display labor productivity in the graphs to make it easier to interpret. 


For questions, please contact: 
Michael McFadden 


mmcfadden@ipaglobal.com 
(703) 729 8300 
 
Independent Project Analysis, Inc. 
44426 Atwater Drive 
Ashburn, VA 20147 
USA 
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About IPA 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 


This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 


 Productivity for union labor is 14 percent higher versus open shop labor 


 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 


 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 


 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 


 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 


 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 


 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  


 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 


 Turnover of labor is linked to worse project cost and schedule outcomes  


 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 


The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 


 
 


  


                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 
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Background & Objectives 


The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 


In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  


Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 


The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 


                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)
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Figure 1 


The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 
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Figure 2 


To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 


• What are the benefits of using union labor on a project? 


• What are the benefits of using subcontracted versus direct hire labor? 


• What may explain the higher productivity performance differences? 


− Higher level of skill for both craft and foremen? 


− Lower turnover of craft during project construction? 


− More reliable deployment of sufficient labor to the projects? 


− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 


Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 


Study Database 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 


From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  


The dataset project characteristics are shown in Table 1 below. 
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Database Description
Recent Industrial Projects in the Unites States


Characteristic
United States (n = 1,550)


Mean and Range


Project Size (2002US$ millions) 89 (median)
0.2 > 6,000


Authorization Year 2007
(2000 – 2022)


Labor Force Make up for Project
51 percent Open Shop


25 percent Union
24 percent Mixed


Project Type


21 percent Greenfield/Colocated
37 percent Add on/Expansion


39 percent Revamp
3 percent Other


Industrial Sector


29 percent Oil Refining
38 percent Chemicals


8 percent Pharmaceuticals
8 percent Consumer Products


9 percent Distribution
5 percent Mining, Metals, and Minerals


3 percent Pulp and Paper/Other


 
Table 1 
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Analysis—Source of Labor and Project Performance 


In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 


Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 


Labor Productivity at the Overall Project Level 


To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 


Labor Productivity at the Craft Level 


The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 


Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 
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relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 
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Figure 3 


We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  


                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 
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Figure 4 


Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis


Cost Ratio Open Shop Mixed Union


Statistical 
Significance**


P > |t|


Field to Materials Cost 0.70 0.65 0.64 0.007


Office to Materials 
Cost


0.36 0.32 0.27 0.005


* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity


** Statistical significance shown is open shop vs. union
 


Table 2 


To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 
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Figure 5 


We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 
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costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.
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Figure 6 


Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 


Labor Source and Skills 


Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 


                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
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frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 
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Figure 7 


When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 
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Influence of Labor Skills on Project Cost Competitiveness
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Figure 8 


Influence of Labor Skills on Project Cost Growth
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Figure 9 


Methodology—Assessing Labor Deployment 


In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  
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Labor Source and Deployment 


Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 
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Figure 10 


A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  


                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Figure 11 


Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 


Labor Source and Turnover 


The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 


As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 


Influence of Labor Turnover on Project Cost Performance
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  


The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  


Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  


The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 


Appendix Methodology 


Cost Normalization 


IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 


• Time period 


− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  


− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 


− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  


• Location 


− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  


− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  


− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 


− These location-adjustment factors can change over time, and IPA updates them as needed 


• Unusual events 


− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 


Statistical Models 


IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 
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IPA’s models are multivariate (i.e., they account for multiple independent variables [drivers] simultaneously). 
Because IPA’s models are based on actual project data and cannot control for every conceivable driver of a project 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  
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From: Mike McQuade
To: MCP-Chair
Cc: tclark@ibewlocal26.org
Subject: JoAnn Leleck School Project
Date: Friday, March 15, 2024 2:46:31 PM
Attachments: IPA Productivity Study-12-15-22-FINAL (2).pdf

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.


Mr. Chair and Montgomery County Planning Board,
 
    As a Montgomery County resident and proud member of the International Brotherhood
of Electrical Workers 26, I respectfully ask that you consider using Union labor and pay
prevailing wages on the upcoming JoAnn Leleck Elementary School at Broad Acres
Project.  Many times, I have to travel outside our County for work. It is disheartening to
see that we build our children's schools using cheap labor and quite often out of county
and out of state workers. As a constituent, I believe the workers on such a project should
be local residents, being paid the market rate. Imagine Montgomery County electricians
working on the very schools their children will attend. Imagine the money earned on
these projects staying in the County. Imagine having a workforce with self-funded
healthcare and pensions at no cost to the County or State. It's a win-win for everyone
involved.
     I have attached a recent study that proves that a Union workers' productivity makes
for a better project and cost savings to the customer. The study clearly states that a
union project is 14% more productive and results in 4% lower costs, as opposed to an
open shop project. Once again it is a win for the worker, and a win for the County. 
     Please consider using Union labor and prevailing Wages on the JoAnn Leleck School
project and future school construction in the place we call home, Montgomery County. 
 
 
Respectfully,
                              Michael McQuade
3825 Doc Berlin Dr. Unit 26
Silver Spring, MD 20906

   
Sent from my iPhone

mailto:mtmcquade@comcast.net
mailto:mcp-chair@mncppc-mc.org
mailto:tclark@ibewlocal26.org
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About IPA 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 


This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 


 Productivity for union labor is 14 percent higher versus open shop labor 


 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 


 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 


 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 


 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 


 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 


 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  


 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 


 Turnover of labor is linked to worse project cost and schedule outcomes  


 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 


The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 


 
 


  


                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 
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Background & Objectives 


The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 


In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  


Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 


The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 


                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)


3


P
er


ce
n


ta
ge


 o
f 


P
ro


je
ct


s


US Labor Productivity (Index)
0 .5 1 1.5 2


0


10


20


30


Controlled for project type and size BetterWorse


 
Figure 1 


The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 
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Figure 2 


To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 


• What are the benefits of using union labor on a project? 


• What are the benefits of using subcontracted versus direct hire labor? 


• What may explain the higher productivity performance differences? 


− Higher level of skill for both craft and foremen? 


− Lower turnover of craft during project construction? 


− More reliable deployment of sufficient labor to the projects? 


− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 


Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 


Study Database 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 


From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  


The dataset project characteristics are shown in Table 1 below. 







| 7 


 


 


Database Description
Recent Industrial Projects in the Unites States


Characteristic
United States (n = 1,550)


Mean and Range


Project Size (2002US$ millions) 89 (median)
0.2 > 6,000


Authorization Year 2007
(2000 – 2022)


Labor Force Make up for Project
51 percent Open Shop


25 percent Union
24 percent Mixed


Project Type


21 percent Greenfield/Colocated
37 percent Add on/Expansion


39 percent Revamp
3 percent Other


Industrial Sector


29 percent Oil Refining
38 percent Chemicals


8 percent Pharmaceuticals
8 percent Consumer Products


9 percent Distribution
5 percent Mining, Metals, and Minerals


3 percent Pulp and Paper/Other


 
Table 1 
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Analysis—Source of Labor and Project Performance 


In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 


Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 


Labor Productivity at the Overall Project Level 


To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 


Labor Productivity at the Craft Level 


The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 


Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 
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relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 
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Figure 3 


We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  


                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 
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Union Labor vs. Mixed and Open Shop Project Cost Performance
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Figure 4 


Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis


Cost Ratio Open Shop Mixed Union


Statistical 
Significance**


P > |t|


Field to Materials Cost 0.70 0.65 0.64 0.007


Office to Materials 
Cost


0.36 0.32 0.27 0.005


* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity


** Statistical significance shown is open shop vs. union
 


Table 2 


To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 
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Figure 5 


We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 
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costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.
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Figure 6 


Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 


Labor Source and Skills 


Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 


                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
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frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 


0


5


10


15


20


25


30


35


40


45


50


Low Skill Below Average Average Above Average Highly Skilled


Open Mixed Union


Perception of Skills for Pipe Fitter Craft and Journeymen
Union Labor More Likely to Be Rated Above Average or Highly Skilled Than Open Shop or Mixed


0


5


10


15


20


25


30


35


40


45


50


Low Skill Below Average Average Above Average Highly Skilled


Open Mixed Union


Craft First Line Supervision


Fr
eq


u
en


cy
 o


f R
e


sp
o


n
se


 (p
er


ce
nt


ag
e)


Fr
eq


u
en


cy
 o


f R
e


sp
o


n
se


 (p
er


ce
nt


ag
e)


 
Figure 7 


When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 
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Influence of Labor Skills on Project Cost Competitiveness
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Figure 8 


Influence of Labor Skills on Project Cost Growth
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Figure 9 


Methodology—Assessing Labor Deployment 


In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  
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Labor Source and Deployment 


Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 
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Figure 10 


A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  


                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Figure 11 


Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 


Labor Source and Turnover 


The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 


As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  


The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  


Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  


The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 


Appendix Methodology 


Cost Normalization 


IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 


• Time period 


− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  


− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 


− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  


• Location 


− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  


− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  


− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 


− These location-adjustment factors can change over time, and IPA updates them as needed 


• Unusual events 


− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 


Statistical Models 


IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 
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IPA’s models are multivariate (i.e., they account for multiple independent variables [drivers] simultaneously). 
Because IPA’s models are based on actual project data and cannot control for every conceivable driver of a project 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  
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From: Jose Gracias
To: MCP-Chair
Cc: Tclark@ibewlocal26.org
Subject: Local 26
Date: Friday, March 15, 2024 2:32:04 PM
Attachments: IPA Productivity Study-12-15-22-FINAL (2).pdf

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.

Mr. Chair and Montgomery County Planning Board,

 

    As a Montgomery County resident and proud member of the International Brotherhood of
Electrical Workers 26, I respectfully ask that you consider using Union labor and pay
prevailing wages on the upcoming JoAnn Leleck Elementary School at Broad Acres Project. 
Many times, I have to travel outside our County for work. It is disheartening to see that we
build our children's schools using cheap labor and quite often out of county and out of state
workers. As a constituent, I believe the workers on such a project should be local residents,
being paid the market rate. Imagine Montgomery County electricians working on the very
schools their children will attend. Imagine the money earned on these projects staying in the
County. Imagine having a workforce with self-funded healthcare and pensions at no cost to the
County or State. It's a win-win for everyone involved.

     I have attached a recent study that proves that a Union workers' productivity makes for a
better project and cost savings to the customer. The study clearly states that a union project
is 14% more productive and results in 4% lower costs, as opposed to an open shop project.
Once again it is a win for the worker, and a win for the County. 

     Please consider using Union labor and prevailing Wages on the JoAnn Leleck School
project and future school construction in the place we call home, Montgomery County. 

 

 

Respectfully,

                              Jose Gracias 8207 green wood ave Takomapark MD 20912 

mailto:josegracias85@gmail.com
mailto:mcp-chair@mncppc-mc.org
mailto:Tclark@ibewlocal26.org
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1 Mechanical Industry Advancement Fund, a national joint labor management cooperative committee established and operated by 
trustees appointed by  the United Association of Plumbers and Pipefitters and Mechanical Contractors Association of America. 







 


 


Prepared by Michael McFadden, Sai Santosh, and Ronit Shetty 


Edited by Loren Farrar 


Reviewed Aditya Munshi  


Project Account ID: MCAY201RES 


This IPA report analyzes the performance of union labor versus non-union labor and subcontracted versus direct hire 
labor on cost and schedule performance using IPA’s extensive database of capital projects. 


This study references an earlier study, “The Looming Labor Shortage,” that Edward Merrow presented for a panel 
discussion at the UA/MCAA Labor Relations Conference on October 30, 2008. 


The December 2022 Revised Final now includes performance comparisons between Union, Open Shop, and mixed 
labor projects; the earlier version showed performance comparisons between only Union and Open Shop projects. 
We have also changed how we display labor productivity in the graphs to make it easier to interpret. 


For questions, please contact: 
Michael McFadden 


mmcfadden@ipaglobal.com 
(703) 729 8300 
 
Independent Project Analysis, Inc. 
44426 Atwater Drive 
Ashburn, VA 20147 
USA 
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About IPA 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 


This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 


 Productivity for union labor is 14 percent higher versus open shop labor 


 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 


 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 


 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 


 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 


 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 


 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  


 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 


 Turnover of labor is linked to worse project cost and schedule outcomes  


 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 


The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 


 
 


  


                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 
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Background & Objectives 


The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 


In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  


Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 


The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 


                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)
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Figure 1 


The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 
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Figure 2 


To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 


• What are the benefits of using union labor on a project? 


• What are the benefits of using subcontracted versus direct hire labor? 


• What may explain the higher productivity performance differences? 


− Higher level of skill for both craft and foremen? 


− Lower turnover of craft during project construction? 


− More reliable deployment of sufficient labor to the projects? 


− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 


Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 


Study Database 


Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 


Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  


IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 


From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  


The dataset project characteristics are shown in Table 1 below. 
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Database Description
Recent Industrial Projects in the Unites States


Characteristic
United States (n = 1,550)


Mean and Range


Project Size (2002US$ millions) 89 (median)
0.2 > 6,000


Authorization Year 2007
(2000 – 2022)


Labor Force Make up for Project
51 percent Open Shop


25 percent Union
24 percent Mixed


Project Type


21 percent Greenfield/Colocated
37 percent Add on/Expansion


39 percent Revamp
3 percent Other


Industrial Sector


29 percent Oil Refining
38 percent Chemicals


8 percent Pharmaceuticals
8 percent Consumer Products


9 percent Distribution
5 percent Mining, Metals, and Minerals


3 percent Pulp and Paper/Other


 
Table 1 
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Analysis—Source of Labor and Project Performance 


In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 


Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 


Labor Productivity at the Overall Project Level 


To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 


Labor Productivity at the Craft Level 


The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 


Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 







| 9 


 


 


relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 
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Figure 3 


We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  


                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 
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Figure 4 


Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis


Cost Ratio Open Shop Mixed Union


Statistical 
Significance**


P > |t|


Field to Materials Cost 0.70 0.65 0.64 0.007


Office to Materials 
Cost


0.36 0.32 0.27 0.005


* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity


** Statistical significance shown is open shop vs. union
 


Table 2 


To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 
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Figure 5 


We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 
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costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.
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Figure 6 


Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 


Labor Source and Skills 


Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 


                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
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frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 
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Figure 7 


When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 
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Influence of Labor Skills on Project Cost Competitiveness
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Figure 8 


Influence of Labor Skills on Project Cost Growth
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Figure 9 


Methodology—Assessing Labor Deployment 


In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  
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Labor Source and Deployment 


Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 
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Figure 10 


A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  


                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Figure 11 


Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 


Labor Source and Turnover 


The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 


As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  


The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  


Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  


The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 


Appendix Methodology 


Cost Normalization 


IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 


• Time period 


− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  


− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 


− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  


• Location 


− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  


− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  


− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 


− These location-adjustment factors can change over time, and IPA updates them as needed 


• Unusual events 


− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 


Statistical Models 


IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 
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IPA’s models are multivariate (i.e., they account for multiple independent variables [drivers] simultaneously). 
Because IPA’s models are based on actual project data and cannot control for every conceivable driver of a project 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  
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About IPA 

Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 

Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  

IPA works on behalf of project owners and views project success from the vantage point of owners rather than 
contractors. IPA alone is responsible for the data review, analysis, and findings contained in the report. 
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Executive Summary 

This study expands on an earlier study2 that found that union labor is more productive than open shop labor and 
projects that employed union labor cost less, despite the higher average all-in wage rate paid to union labor. Other 
studies have similarly found that higher craft labor costs for prevailing wage projects, which often reflect union wage 
rates, do not result in higher total project costs than non-prevailing wage projects.3 The current study confirmed the 
findings from the earlier IPA study and examined some of the underlying differences in union labor versus open shop 
labor that may explain the differences in productivity as well as the overall effect on project outcomes. The study 
found: 

 Productivity for union labor is 14 percent higher versus open shop labor 

 Projects that use a mix4 of union and open shop labor have 8 percent better productivity than projects that 
use all open shop labor 

 The use of union labor reduces the total cost of projects by an average of 4 percent versus when open shop 
labor is used 

 The union craft labor and foremen have demonstrated a significantly higher level of skills versus open shop 
labor 

 Strong relationships exist between higher craft skills and lower project total costs as well as better 
construction schedule predictability 

 Projects are 40 percent less likely to experience a shortage of skilled labor when union labor is sourced 
versus open shop labor 

 Projects that are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and 
are more likely to have schedule slip of 25 percent or higher  

 Turnover of labor on projects is one-third less likely when union labor is employed versus open shop labor 

 Turnover of labor is linked to worse project cost and schedule outcomes  

 Projects using a mix of union and open shop labor saw benefits from the presence of union labor in each of 
the measures of performance versus projects that employ solely open shop labor 

The overall findings indicate that the combination of better skills, more reliable sourcing of sufficient skilled labor, 
and better labor stability (e.g., less labor turnover) all contribute to better productivity and better project outcomes. 

 
 

  

                                                           
2 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
3 Gerard M. Waites, Esq., Prevailing Wage Laws: Research Report – Comprehensive Review of Public Policy Benefits, 2022, O’Donoghue & 
O’Donoghue LLP 5301 Wisconsin Ave N.W., Suite 800 Washington, DC 20015. 
4 Projects that are referenced as using mixed labor are projects involving both open shop as well as union labor. The details of the make-
up of the two labor sources are unknown, apart from the fact that both union and open shop labor were used. 
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Background & Objectives 

The MIAF is interested in promoting the value of union labor to the American industry. Since the initial 2008 IPA 
study on the productivity advantages of union sector labor on capital projects relative to open shop or mixed 
projects and the allied advantages of subcontracted union work relative to direct hire performance, the MCAA and 
UA have been tracking productivity and related workforce development and performance issues in a variety of ways 
related to the prevailing wage policy, project labor agreements, and overall private and public sector construction 
project policy forums that help build, maintain,  and foster the high skill construction workforce training and 
performance. 

In June 2022, the MCAA and UA decided to commission another more detailed study from IPA that is reflected in this 
report. The current study confirmed and expanded on the findings from the previous study and showed that 
although the hourly all-in labor rates5 are higher for union labor, this is more than offset by the value gained from 
the better productivity; in other words, the cost of labor cannot be viewed simply through the lens of the hourly all-
in rates charged for the work as labor productivity plays a significant role not only on labor costs, but also on the 
overall project cost and potentially other outcomes that capital project owner’s value.  

Labor productivity is a function of many things. The skill of the labor is a key driver of overall productivity, but 
multiple factors influence labor productivity, such as management practices, weather, project size and project 
complexity, and others. The study Edward Merrow presented to the MCAA6 in 2008 focused on the drivers of labor 
productivity, which included the source of labor. Merrow’s study showed how labor productivity is highly variable 
from project to project driven by practices such as Front-End-Loading (FEL), which is a measure of the completeness 
of planning done prior to project execution; execution discipline (e.g., not deviating from the original plan); 
construction labor work schedules (e.g., use of long work weeks or excessive overtime, etc.); and the source of labor 
(e.g., union versus open shop and subcontracted versus direct hire labor). After controlling for project scope (e.g., 
office building versus chemical plant, etc.), project size, and project type (e.g., brownfield [work at an existing site] or 
greenfield [work at a brand new site], etc.), the project-to-project labor productivity variability is very large, as shown 
in Figure 1 below. The key findings from the 2008 study are that the labor productivity is strongly driven by the 
practices both the owner and contractor employed in managing the project. Another finding is that the source of 
labor is strongly linked to lower project costs. 

The current study will focus on further understanding how the source of labor—in this case, union versus mixed and 
open shop labor and subcontracted versus direct hire—drives productivity and how that links more broadly to 
project performance. 

                                                           
5 The all-in wage rate is the base rate (total earnings before payroll deductions), plus indirect labor, indirect material, and other indirects 
(including small tools and miscellaneous consumables allowance, bonds insurance, and contractor fees) plus overtime premiums, 
incentives, and travel allowances. 
6 Edward W. Merrow, The Looming Labor Shortage, presented at the UA/MCAA Labor Relations Conference, October 30, 2008. 
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Distribution of Labor Productivity on Process Projects in the US
Wide Range in Productivity From Multiple Factors (e.g., Quality of Planning, Quality of Project Management, Workforce Skill, etc.)
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Figure 1 

The current study focuses on how the source of labor is linked to project performance through better productivity 
and what drives the better productivity of union labor. Below in Figure 2 is an illustration of the framework that the 
study follows. We will focus on the topic of labor source and refer the reader to the earlier study in which the other 
drivers of productivity were analyzed. 

Project Cost 

Project Schedule

Outcomes

Drivers of Labor Productivity

Source of Labor 
(Union vs Open Shop)

(Direct Hire vs Subcontract)

Front-End-Loading

Drivers

Labor Productivity

Work Week

Execution Discipline
Practices

• Skill of Labor and Supervision

• Deployment of Skilled Labor

• Stability of Labor

 
Figure 2 

To determine the inherent productivity associated with the skill of the labor, it is important to be able to account for 
and remove these other factors. IPA has collected detailed information on thousands of capital projects, allowing us 
to analyze the differences in performance of union versus open shop labor on capital projects by isolating and 
removing the other influences of labor productivity to identify the effect of labor productivity, labor costs, and 
overall project performance. In this study, we seek to answer a set of questions that hopefully will shed additional 
light on the value of union labor to the project owner. These include the following: 
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• How do labor productivity and all-in wage rates compare between union and non-union labor? 

• What are the benefits of using union labor on a project? 

• What are the benefits of using subcontracted versus direct hire labor? 

• What may explain the higher productivity performance differences? 

− Higher level of skill for both craft and foremen? 

− Lower turnover of craft during project construction? 

− More reliable deployment of sufficient labor to the projects? 

− Higher productivity leading to the need for less craft? 
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Study Database & Methodology 

Each chapter will have a chapter-specific description of the database and methodology; however, this section 
describes the overall study database and methodology that will be referenced throughout. 

Study Database 

Since its founding in 1987, IPA has rapidly evolved into the preeminent consultancy in project evaluation and in 
project system benchmarking and has become the industry leader in quantitative analysis of project management 
system effectiveness worldwide. IPA improves the competitiveness of our customers by identifying the practices that 
generate effective use of capital in their businesses. It is our mission and unique competence to conduct research 
into the functioning of capital projects and project systems. We then apply the results of that research to help our 
customers create and use capital assets more efficiently. Our clients depend on our research results and quantitative 
measurements to enhance the value generated from their capital projects. 

Our approach to increasing the success rate of a capital project is both simple and effective: IPA has developed 
detailed, carefully normalized databases that contain data about the entire project life cycle from the business idea 
through to early operation. We have used these data to develop powerful statistical tools that enable us to compare 
project performance in numerous areas.  

IPA’s capital projects database includes over 20,000 projects with more than 21 million data points regarding project 
drivers and project outcomes. The database includes projects executed in over 100 countries by more than 550 
companies. The quality of the data is ensured by face-to-face data collections and extensive reviews of project 
histories. IPA’s capital projects database is ever expanding as we evaluate approximately 600 projects every year. The 
database is supplemented with client documentation, including native cost and schedule documents, risk registers, 
change logs, bases of design, P&IDs, block flow diagrams, and other critical project documentation. 

From this larger database of projects, we have selected a dataset of 1,550 projects that were executed in the United 
States over the past 20 years, which are described in the table below. These projects primarily come from the 
process industries, but include a good number of conventional building projects, such as offices, labs, and 
warehouses. From this dataset, we have coded the projects as having been executed using either union labor, non-
union labor, or a mix of both. The project sizes range from $200,000 to more than $6 billion. About half of the 
projects employed open shop labor, one-quarter employed union labor, and one-quarter employed a mix of union 
and open shop labor. The projects included greenfield construction (e.g., construction at a new site, add-on, or 
expansion projects [new construction, but at an existing site], and revamp projects [e.g., construction projects that 
update existing facilities]). The projects also come from many different industrial sectors.  

The dataset project characteristics are shown in Table 1 below. 
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Database Description
Recent Industrial Projects in the Unites States

Characteristic
United States (n = 1,550)

Mean and Range

Project Size (2002US$ millions) 89 (median)
0.2 > 6,000

Authorization Year 2007
(2000 – 2022)

Labor Force Make up for Project
51 percent Open Shop

25 percent Union
24 percent Mixed

Project Type

21 percent Greenfield/Colocated
37 percent Add on/Expansion

39 percent Revamp
3 percent Other

Industrial Sector

29 percent Oil Refining
38 percent Chemicals

8 percent Pharmaceuticals
8 percent Consumer Products

9 percent Distribution
5 percent Mining, Metals, and Minerals

3 percent Pulp and Paper/Other

 
Table 1 
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Analysis—Source of Labor and Project Performance 

In the following section, we examine the different hypotheses tested with the goal of gaining a better explanation of 
what is driving the project performance differences between union and open shop labor. 

Methodology—Assessing Labor Productivity 
Labor productivity is usually defined as a measure of the hours required to complete a certain measure of scope. For 
craft labor, we often look at hours per unit of installed material (e.g., feet of pipe, tons of steel, cubic yards of 
concrete). The analysis that follows employs two distinct approaches to measure productivity. The first is to produce 
labor productivity for the entire project that represents the work done collectively by all trades (e.g., civil, electrical 
piping, steel, etc.). The second is to look at the craft-level productivity by using a single craft (in this case, pipe fitting 
craft labor as the base case, given the significance of this craft on industrial projects), but the same was done with 
the other labor crafts (e.g., mechanical, civil and electrical, and instrumentation). 

Labor Productivity at the Overall Project Level 

To measure labor productivity at the overall project level, IPA employs a method we call twinning in which we 
compare projects that are similar to each other (e.g., office building to office building, chemical plants to chemical 
plants) and adjust for other differences like project size as well as normalize for wage differences from location to 
location and over time, as described earlier in the General Methodology Description section. We can then compare 
construction costs for like-to-like projects to create a productivity index for each project (e.g., actual 
productivity/benchmark productivity). A higher index means higher productivity (e.g., fewer labor hours per installed 
material). The productivity index can then be used to quantify the relationships between practices, unusual events 
(such as severe weather, labor source, etc.), and their effect on the relative productivity. The value of this approach is 
that it provides a measure of the relative labor productivity for the composite of all labor on a project. It also 
provides a way to determine the labor productivity when individual material quantities are not available (e.g., details 
on the pipe or steel are not provided). 

Labor Productivity at the Craft Level 

The second methodology involves the more traditional hours per unit quantity installed. We can do this for each of 
the major crafts (e.g., installation of pipe, steel, concrete, and electrical). For the current study, we focused on pipe 
fitting craft productivity, which is component of the mechanical trade. IPA has developed a methodology to 
normalize for feet and size of pipe as well as for other site factors that can influence a pipe installation. For every 
project for which IPA has collected both hours as well as quantities and characteristics of the pipe installed, we can 
produce a relative productivity index for the piping craft for each project. A higher index means better labor 
productivity (i.e., fewer labor hours required per installed quantity of pipe). 

Overview Source of Labor and Project Value 
The previous study linked source of labor to productivity and project costs; the current study updates and expands 
on that analysis to explain how the labor source is linked to other project outcomes and why. In Figure 3 below, we 
compare productivity for union versus mixed and open shop labor using the two methods described above. Based on 
the overall labor productivity method, union labor was found to be 14 percent more productive than open shop 
labor and 7 percent more productive than a mixed labor force. Looking specifically at the installation of pipe (part of 
the mechanical trade), union craft labor was found to be 15 percent more productive than open shop labor and 12 
percent more productive than a mixed labor force. In other words, both methods had similar results. We looked at 
labor wage rates and found union labor to be 9.7 percent higher than open shop labor, on average. All of these 
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relationships were found to be statistically significant.7 We also looked at the differences between subcontract and 
direct hire labor, but no statistically significant differences between these groups were found. 
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Figure 3 

We also looked at cost and schedule performance by comparing projects that employed union labor versus projects 
that employed open shop labor. As shown in Figure 4 below, projects employing union labor have 4 percent lower 
costs (better overall cost effectiveness) and 10 percent lower labor cost growth. Although a 4 percent lower overall 
cost seems modest, there is very little opportunity to reduce the materials costs that make up roughly half of the 
costs for a typical project in the United States. Therefore, savings from higher labor productivity represent one of the 
primary ways that owners can reduce costs. Projects employing a mixed labor force have both cost effectiveness and 
cost growth performance in between open shop and union labor. In addition, we found that projects employing 
union labor average 8 percent less construction schedule slip than open shop.  

                                                           
7 We use a measure of statistical significance that is shown as a p value in which a p value of <0.05 indicates that the findings have a less 
than 5 percent chance of being random; in other words, there is a 95 percent chance that the effect being tested can be considered real. 
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Union Labor vs. Mixed and Open Shop Project Cost Performance
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Figure 4 

Given that labor is typically 25 to 35 percent of the total project cost and the wage rate difference, combined with 
the better productivity, cannot account for the 4 percent overall project cost savings, we did a deeper dive to 
determine the source of these cost savings. The costs of materials (e.g., equipment steel, concrete, pipe, wire, etc.) 
are generally competitively sourced. Therefore, significant differences in the materials costs are generally not big 
contributors to the lower project costs. Cost savings on projects generally come from some efficiency gains in the 
field coming from some combination of lower labor, construction supervision, and construction indirect costs and/or 
efficiency gains in office costs coming from lower project management, engineering/design, and project definition 
costs. Looking at both field and office costs and controlling for project scope, size, and ratio of equipment and bulks 
(steel, pipe, concrete and electrical), as shown in Table 2 below, we found that union projects have both lower field 
and office costs versus the materials installed, on average, than projects that use either mixed or open shop labor. 
The savings come from labor as well as other construction costs (e.g., construction supervision and construction 
indirect costs) and lower project management costs that contribute to the lower office costs.  
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Project Cost Ratio Analysis

Cost Ratio Open Shop Mixed Union

Statistical 
Significance**

P > |t|

Field to Materials Cost 0.70 0.65 0.64 0.007

Office to Materials 
Cost

0.36 0.32 0.27 0.005

* Controlled for project size ($100 million), ratio of bulks to equipment, and project complexity

** Statistical significance shown is open shop vs. union
 

Table 2 

To support this finding, it was found that projects that employ union labor require nearly 10 percent fewer craft 
workers, on average, and have a nearly 10 percent lower peak number of craft workers, on average, than projects 
employing open shop labor, as shown in Figure 5 below. This finding suggests that the higher productivity from union 
labor translates into both fewer hours overall as well as fewer individuals being required to accomplish the same 
work. A reduction in the peak number of craft workers is also desirable by reducing the density of workers during 
periods of highest construction activity. Projects with mixed labor are similar to projects employing union labor with 
regard to the average number of craft workers required and higher than projects employing union labor with regard 
to peak number of craft workers required. 
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Figure 5 

We also looked at the cost performance of projects by comparing those that used direct hire labor versus those that 
subcontracted their labor. As  Figure 6 below shows, projects that use subcontracted labor have 3 percent lower 
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costs than the projects that use direct hire labor. However, we did not find differences in productivity or head counts 
between direct hire and subcontracted labor projects. We suspect the better cost effectiveness is a result of the 
subcontracted labor often being made up of cohorts of workers who have worked on multiple projects together, 
resulting in some efficiencies that our other measures could not identify.
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Figure 6 

Methodology—Assessing Labor and First Line Supervisory Skills 
Skill assessments for construction craft can be done using measures such as frequency of errors or defects and other 
means that quantify the quality of their work. As an alternative to these types of measures, IPA assess craft labor and 
foremen skills by asking the project owners to rate the skill level for four of the major trades (piping, mechanical, 
electrical, and civil) for both craft labor as well as the foremen that worked on their project. We ask them to rate the 
skills for each trade on a scale of 1 to 5, with 1 being unskilled, 2 being below average skill, 3 being average skill, 4 
being above average skill, and 5 being highly skilled. Although this is based on judgement, it comes from owner 
construction and project management leads who are generally very familiar with the construction trades. IPA has 
gathered this information on thousands of projects and found that the rating of skills by the owners is correlated 
with several expected performance measures. In the following section, we show the relationships between craft and 
first line supervisory skills and project outcomes. 

Labor Source and Skills 

Overview Source of Labor and Skill 
There is a strong correlation between skill and productivity. It has been reported by others that the union sector has 
historically funded and promoted craft training through its join labor/management apprenticeship program. In 
contrast, open shop labor has lacked standardized training.8 The difference in productivity between union and open 
shop crafts suggests that some of that performance difference arises from better skills. Figure 7 below shows how 

                                                           
8 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical 
and Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied 
Economics, NIST Special Publication 1101 (2009) (“Typically, training programs are funded by both owners and contractors 
through union and collective bargaining agreements. While open shop training programs exist, they tend to be rare.”), p. 23 see 
citing Construction Industry Institute, Construction Industry Craft Training in the United States and Canada. RS 231-1 (Austin, TX: 
Construction Industry Institute, 2007). 
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frequently owners rated the skills of craft and foremen (those who supervise the craft workers) for the mechanical 
trades installing pipe using a scale of 1 to 5 (low to high), as described earlier. The installation of pipe on many 
industrial projects is the dominant craft in terms of labor hours and therefore is an important indicator of project 
success. When we compare the skill ratings for the craft employed on union, mixed, and open shop projects, union 
workers were much more likely to be rated as above average or highly skilled versus open shop and mixed workers. 
In other words, 75 percent of the project owners rated the craft installing piping as above average or highly skilled 
for union workers compared to only 63 percent of the open shop workers being rated as above average or highly 
skilled. Union labor was also less likely to be rated as only average or unskilled. Similar results are found for the 
foremen and this same pattern is also seen across the other craft disciplines (e.g., iron workers, electrical and 
instrumentation, and civil). 
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Figure 7 

When we look at the relationship between craft and foremen skill and project performance, it was found that both 
craft and foremen skills drive cost competitiveness and cost growth. Union labor go through regular training and an 
apprenticeship program, both of which raise the skill levels for the craft and foremen. As Figures 8 and 9 below 
indicate, the projects that are able to attract the mechanical trades higher skilled craft labor and foremen to install 
pipe have better cost outcomes. We see the same effect for the other major crafts. In addition, we see that projects 
that have highly skilled labor for one craft are more likely to have highly skilled labor for the other crafts. The higher 
skill level that union labor brings to the project is why union labor is more productive and driving the relationship 
with better cost effectiveness. 
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Influence of Labor Skills on Project Cost Competitiveness
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Figure 8 

Influence of Labor Skills on Project Cost Growth
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Figure 9 

Methodology—Assessing Labor Deployment 

In addition to the effects of labor skills on project outcomes, projects are sensitive to other things that force the 
project to deviate from the plan, which dictates the need for the number and mix of craft required for a project’s 
execution. Any deviation from the plan often creates inefficiencies through the need for workarounds and rework 
and having to do work out of sequence to account for insufficient craft labor, which implies that the projects that 
cannot meet their labor requirements will suffer. For each project, IPA asked the owner whether sufficient skilled 
labor was available for the project; in other words, was there a shortage of skilled labor? We use this measure to 
assess whether adequate labor was deployed for each project.  
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Labor Source and Deployment 

Over the past 20 years, about one in seven projects experienced a shortage of skilled labor, and the lack of having 
sufficient skilled labor has significant negative consequences on project outcomes. Other studies have asserted, that 
one of the greatest challenges facing the construction industry is its ability to attract and retain qualified workers. 
This is underscored by the fact that shortages of skilled workers continue to plague the construction industry9. The 
sourcing of labor that can meet the required number, mix, and skills of labor for the project plan is an important 
consideration. As figure 10 below shows, projects employing union labor are nearly 40 percent less likely to 
experience a shortage of skilled labor compared to the projects that employ open shop labor. Despite the value 
shown in the figure below for mixed labor being higher than open shop labor, there was no statistical difference 
between mixed and open shop projects, on average. Union contractors have access to local union referral systems 
and, especially on large projects, contractors can access additional support from neighboring local unions facilitating 
more effective deployment of labor. The findings suggest that union halls are more effective at meeting owner’s 
requirements for sufficient skilled labor than when labor comes from open shop sources. This difference holds up in 
both hot as well as normal labor markets. 
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Figure 10 

A shortage of skilled labor creates risk for projects. Projects that experience skilled labor shortages, on average, have 
10 percent higher cost growth and 6 percent greater schedule slip than projects that found enough skilled labor. 
They are also at greater risk of significant cost growth and schedule slip. As  Figure 11 below indicates, projects that 
are short on skilled labor are twice as likely to have a 10 percent or higher cost overrun and are more likely to have 
schedule slip of 25 percent or higher.  

                                                           
9 Allison L. Huang, Robert E. Chapman, and David T. Butry, Metrics and Tools for Measuring Construction Productivity: Technical and 
Empirical Considerations, U.S. Department of Commerce, National Institute of Standards and Technology, Office of Applied Economics, 
NIST Special Publication 1101 (2009) 
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Cost Growth and Schedule Slip From Labor Shortage
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Figure 11 

Methodology—Assessing Labor Turnover 
For each project, IPA asks the following question to the team: what was the average monthly turnover for each craft 
and foremen (e.g., pipe fitting, mechanical, electrical and instrumentation, and civil)? We use this information to 
relate the effects of turnover on project performance. 

Labor Source and Turnover 

The turnover of craft and foremen can also degrade productivity as the loss of a skilled craft or supervisor leaves a 
gap in the workforce and bringing a new individual onto the project requires an onboarding process as well as time 
to become familiar with the work environment, etc. Figure 12 below shows the monthly average turnover of the 
mechanical trade pipe fitting craft, which compares projects that employ union, mixed, and open shop labor. On 
average, projects that employ union labor have monthly turnover rates that are one-third lower than open shop 
labor and one-quarter lower than mixed workforces for pipefitters. Similar findings were also found for the electrical, 
civil, and steel workers. This finding suggests that union labor is more likely to remain on the project, whereas open 
shop labor is more likely to leave. This finding is even more pronounced during hot labor markets during which the 
rate of turnover for open shop labor increases as union labor turnover remains unchanged. 
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Figure 12 

As with shortages of skilled labor, turnovers of skilled labor, especially unwanted turnovers, create manpower gaps 
that can cause projects to have to deviate from plans to work around these missing crafts until new craft and first 
line supervisors can be found, hired, and on boarded. The turnover of skilled labor has a negative effect on project 
performance. As Figure13 below indicates, the turnover of skilled craft is linked to higher cost growth as well as 
higher project costs. 
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Conclusions 
This study confirms earlier work that found that union labor delivers lower and more predictable project costs and 
more predictable schedules. Subcontracted labor also delivers lower overall project costs. The study confirmed union 
labor is significantly more productive than open shop labor and this higher productivity is linked to significant overall 
cost savings. Projects with mixed labor still see benefits in productivity and cost savings by having union labor on 
their projects as compared to open shop projects. The current study unpacked the drivers of this better productivity. 
As hypothesized, owner experts reported that union labor across all crafts has higher skills for both craft and 
foremen. One key finding is that the union labor and supervision are much more likely to be highly skilled and far less 
likely to be rated as average or lower skilled. The level of craft skill is directly related to overall project cost and 
schedule performance.  

The second difference between union versus open shop and mixed labor is around the ability to reliably source the 
labor when needed. Projects that sourced labor from union halls are 40 percent less likely to be short on skilled labor 
than when projects sourced labor from open shop sources or mixed labor. Skilled labor shortages create significant 
challenges to projects. Our study found that skilled labor shortages are linked to worse cost and schedule 
performance, including increased risk of major cost growth and schedule slip. Therefore, the source of labor should 
be considered an important risk management practice.  

Finally, we looked at the turnover of labor as another potential explanation for the higher productivity of union 
versus open shop labor. The study found that projects that employ union labor report significantly lower monthly 
turnover rates for their workers than projects employing open shop labor. Projects employing mixed labor appear to 
benefit from the presence of union labor with lower turnover than projects employing open shop labor. Again, labor 
turnover is linked to cost and schedule performance.  

The combination of higher skills gained through more consistent training and better deployment of labor from union 
halls along with lower turnover of craft once they are on the job helps to explain the significantly higher productivity 
of union labor that drives lower and more predictable project costs, lower risk of major cost and schedule deviations, 
and a reduced labor count that may reduce the exposure hours for the project. The presence of union labor in 
projects employing mixed labor is evident in nearly all of the key success measures. Overall employing union labor 
creates significant value for owners through lower costs and more predictable schedules and acts as a risk mitigation 
strategy that reduces the risk of major cost and schedule deviations. 

Appendix Methodology 

Cost Normalization 

IPA’s analytic techniques include data normalization methods that allow us to make valid comparisons across 
different time periods and regions of the world. The goal of normalization is to neutralize any inherent advantage or 
disadvantage of a project’s timeframe and location, which allows us to analyze and compare projects on an equal 
basis, thus ensuring benchmarking accuracy. 
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IPA’s PES Database stores project cost values normalized to a constant reference location, time, and currency, and 
with unusual events excluded., IPA’s analytic methodology accounts for: 

• Time period 

− Industry costs are escalated from the PES Database reference time period to a project’s estimate date based on 
inflation data obtained from the projects evaluated 
by IPA and selected public sources  

− IPA captures inflation data for each major cost 
category and accounts for recent extraordinary 
inflation (see below for further discussion) 

− Because industry costs are presented as of the 
project’s estimate date, escalation is removed 
from the project’s cost estimate, while actual costs 
are de-escalated to the estimate date based on an 
expenditure profile established from the project’s 
schedule  

• Location 

− Industry cost data are converted from the 
reference currency in the PES Database (note that 
in the case of this study, all projects are from the 
United States and all project costs were in U.S. dollars; therefore, no currency adjustment was needed)  

− Differences in local labor rates are used to convert field labor costs from the reference location to the project’s 
location  

− Office services and materials procurement typically follow World Open Market (WOM) pricing; for some 
regions, these costs are also adjusted from the reference location to the project’s location 

− These location-adjustment factors can change over time, and IPA updates them as needed 

• Unusual events 

− Costs in the PES Database exclude the effect of workers’ strikes, natural disasters, global pandemics, etc. 

Statistical Models 

IPA uses multivariate statistical (regression) models to establish benchmarks for project outcomes (contingency used, 
cost, schedule, and operability) based on industry data that control for specific project characteristics. Fairly 
comparing targets and outcomes between a project and Industry requires the outcome models be derived from PES 
Database projects that have been normalized to a constant location, time, and currency, as described in the previous 
section. The benchmarks and distributions generated by the models account for the fact that a project outcome has 
multiple drivers. Controlling for these drivers simultaneously allows us to quantify the effect of each driver on that 
outcome. The figure below shows a simple illustration of a single-variable regression model and its associated 
uncertainty. 

Y

X 1

0

1

e

=  Dependent Variable

=  Residual—variance in Y that is unexplained by 
the variance of the independent variable(s) 

=  Independent Variable

=  Constant

=  Slope of Independent Variable

Independent Variable

D
ep

en
d

en
t 

V
ar

ia
b

le

Residual

Y = 0 + 1X1 + e

β0

β1 = Rate 
of change 
(slope) 
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outcome, the models control for the most leveraging drivers, derived from empirical observations and hypotheses of 
what drives project performance. IPA’s models are periodically updated as needed to capture recent project 
performance and ensure critical drivers remain relevant.  

  



| 21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Independent Project Analysis 
www.ipaglobal.com 

 

 

 

 

UNITED STATES 
Independent Project Analysis, Inc. 
44426 Atwater Drive 

Ashburn, VA 20147  
USA 

+1 703 729 8300 

BRAZIL 
Independent Project Analysis Latin America 
Deputado Heitor Alencar Furtado, 3415 
Edificio Montelig—4° andar 
Curitiba—PR, Brazil  
81200-528 
+55 41 3028 9028  
 

AUSTRALIA 

Independent Project Analysis, Inc. 
Level 2, Suite 2 
192 High Street 
Northcote, VIC 3070  
Australia 
+61 3 9458 7300 

UNITED KINGDOM 

Independent Project Analysis, Ltd. 
Wellington House – First Floor 
Worton Drive 
Reading RG2 0TG  
United Kingdom 
+44 118 920 7800 

THE NETHERLANDS 

Independent Project Analysis, Inc. 
WTC The Hague Business Center, Room 03.25 

Prinses Margrietplantsoen 33 

2595 AM The Hague 

The Netherlands 

+31 70 335 0707 

SINGAPORE 

Independent Project Analysis, Pte Ltd. 
No. 1 International Business Park 
#10-02 The Synergy 
Singapore 609917 

Singapore 
+65 6567 2201 
 
 
 
 
 



From: a m
To: MCP-Chair
Subject: JoAnn Leleck School Project
Date: Wednesday, March 20, 2024 5:37:51 AM

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.

 Mr. Chair and Montgomery County Planning Board,

 

    As a Montgomery County resident and proud member of the International Brotherhood of
Electrical Workers 26, I respectfully ask that you consider using Union labor and pay
prevailing wages on the upcoming JoAnn Leleck Elementary School at Broad Acres
Project.  Many times, I have to travel outside our County for work. It is disheartening to see
that we build our children's schools using cheap labor and quite often out of county and out
of state workers. As a constituent, I believe the workers on such a project should be local
residents, being paid the market rate. Imagine Montgomery County electricians working on
the very schools their children will attend. Imagine the money earned on these projects
staying in the County. Imagine having a workforce with self-funded healthcare and pensions
at no cost to the County or State. It's a win-win for everyone involved.

     I have attached a recent study that proves that a Union workers' productivity makes for a
better project and cost savings to the customer. The study clearly states that a union project
is 14% more productive and results in 4% lower costs, as opposed to an open shop
project. Once again it is a win for the worker, and a win for the County. 

     Please consider using Union labor and prevailing Wages on the JoAnn Leleck School
project and future school construction in the place we call home, Montgomery County. 

 

 

Respectfully,   

Juan D Moran

3506 Weller Rd Silver Spring MD 20906

mailto:jdmoran08@gmail.com
mailto:mcp-chair@mncppc-mc.org


From: Jeffrey Thompson
To: MCP-Chair
Cc: Tkilleen@smart100.org
Subject: JoAnn Leleck School Project
Date: Tuesday, March 19, 2024 8:53:49 PM

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or
responding.

Mr. Chair and Montgomery County Planning Board,

 

      As a Montgomery County resident and proud member of the International
Brotherhood of SMART Local 100, I respectfully ask that you consider using Union labor and
pay prevailing wages on the upcoming JoAnn Leleck Elementary School at Broad Acres Project.
 Many times, I have to travel outside our County for work. It is disheartening to see that at
times we build our children's schools using cheap labor and quite often out of county and out
of state workers. As a constituent, I believe the workers on such a project should be local
residents, being paid the market rate. Imagine Montgomery County electricians working on
the very schools their children will attend. Imagine the money earned on these projects
staying in the County. Imagine having a workforce with self-funded healthcare and pensions at
no cost to the County or State. It's a win-win for everyone involved.

      There is a recent study that proves that a Union workers' productivity makes for a
better project and cost savings to the customer. The study clearly states that a union project is
14% more productive and results in 4% lower costs, as opposed to an open shop project. Once
again it is a win for the worker, and a win for the County.  My union representative Tom
Killeen can provide the study as needed.
      
      I myself have been fortunate enough to work on a school project in the county; most
recently the new Burnt Mills elementary. I take a lot of pride being able to show friends and
family buildings I have worked on, and having these projects in the communities I live in and
around brings me even greater pride. 

      Please consider using Union labor and prevailing Wages on the JoAnn Leleck School
project and future school construction in the place we call home, Montgomery County.
 

 

Respectfully,

mailto:jeff772@live.com
mailto:mcp-chair@mncppc-mc.org
mailto:Tkilleen@smart100.org


Jeffrey Daniel Thompson
13503 Vandalia Drive 
Rockville MD 20853
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