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The construction industry in the United States has been plagued with shortages of 

skilled labor.  While the problem may be alleviated at times by economic recessions, the 

framework behind the shortage has not changed and will continue to impact the industry 

if the status quo remains.  The reasons behind the shortage are numerous, ranging from a 

poor image of the industry, to declining real wages, to a lack of adequate training 

opportunities, to poor work environments and the lack of a stable worker career path.  A 

revolutionary workforce management approach is needed within the construction 

industry to address the underlying issues of the skilled workforce shortage while 

encompassing management strategies at all project levels.  The Center for Construction 

Industry Studies (CCIS) at the University of Texas at Austin has proposed a Two-Tier 

Workforce Management approach.  It is comprised of two workforce management 

strategies: Tier II, which was developed by CCIS; and Tier I, which was developed 

through the Construction Industry Institute (CII).  Tier II is revolutionary and future 

oriented, designed to improve workers’ skills and productivity creating a situation where 

the value of the workers is increased. This increased value should lead to increased 
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income for the workers, thus increasing the attractiveness of the industry to workers.  The 

other strategy, Tier I, is designed to efficiently manage the existing workforce, regardless 

of its skill level.  The focus is on organization, communication, and utilization of field 

management.  Both of these strategies focus on reducing the demand for the skilled labor 

by improving overall productivity on the site and retaining the current workforce.   

This dissertation presents the concepts behind the Tier I Strategy and discusses 

the metrics and the procedures needed to implement this strategy.  An analysis of 19 on-

site project visits of industrial construction projects including surveys collected from over 

900 journey-level craft workers and supervisors is also presented in order to validate the 

feasibility and potential of the Tier I Strategy.  The Tier I Strategy can produce 

measurable benefits to a project in terms of reduced absenteeism and reduced turnover.  It 

is anticipated that increased productivity will also be a result of the strategy.  It is not a 

revolutionary strategy in itself, but the concepts and elements of the strategy will serve as 

building blocks for more complex and extensive structured workforce development 

programs in the construction industry. 
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Chapter 1:  Introduction 

1.1 INTRODUCTION TO THE TIER I STRATEGY 

The construction industry in the United States has been plagued with shortages of 

skilled labor for at least the last thirty years.  While the problem may be alleviated at 

times by economic recessions, the framework behind the shortage has not changed and 

will continue to impact the industry if the status quo remains.  The impact and severity of 

the shortage is cyclical and may be limited to certain regions and crafts.  The reasons 

behind the shortage are numerous, ranging from a poor image of the industry, to 

declining real wages, to poor work environments and the lack of a stable worker career 

path.  Incentives and wage increases represent some of the solutions used to address the 

situation but are difficult to sustain without a comprehensive, long-term strategy to 

support them.  Many organizations such as the National Center for Construction 

Education and Research (NCCER), the Construction Industry Institute (CII), the Center 

to Protect Workers’ Rights (CPWR), and the Construction Users Roundtable have 

recognized the shortage as a critical problem and are promoting the need for immediate 

action. 

There are two primary ways to address the skilled shortage problem: supply and 

demand.  The first method involves increasing the supply of skilled workers through 

improving the image of construction, recruitment, and training. This has been the 

traditional approach to the problem of the shortage.  Another means of addressing the 

shortage, however, has not been extensively explored in any coordinated manner and 

involves reducing the demand for the skilled labor by improving the productivity and 

retention of the current workforce.  Either attempt at addressing such a large, complicated 

problem must involve a long-term comprehensive strategy. 

A revolutionary workforce management approach is needed within the 

construction industry to address the underlying issues of the skilled workforce shortage 
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while encompassing management strategies at all project levels.  The Center for 

Construction Industry Studies (CCIS) at the University of Texas at Austin has proposed a 

Two-Tier Workforce Management approach.  This approach was developed through a 

process involving extensive literature review, preliminary site investigations, and a series 

of workshops with experienced industry representatives.  It is comprised of two 

workforce management strategies: Tier II, which was developed by CCIS; and Tier I, 

which was developed through CII.  Tier II is revolutionary and future oriented, designed 

to improve workers’ skills and productivity creating a situation where the value of the 

workers is increased (Borcherding et al 2001). The goal of this increased value is higher 

wages and longer careers in the industry. It utilizes workers with some management skills 

and responsibilities, High Performance Work Teams, and increased utilization of 

Information Technology.  The other strategy, Tier I, is designed to efficiently manage the 

existing workforce, regardless of its skill level.  The emphasis is on organization, 

communication, and utilization of field management.  Both of these strategies focus on 

reducing the demand for the skilled labor by improving overall productivity on the site 

and retaining the current workforce. The basic characteristics of Tier I and Tier II are 

listed in Table 1.1. 
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Table 1.1: Basic Characteristics of the Tier I and Tier II Strategies 

Tier I Tier II 

Highly skilled front-line supervisors in all crafts Highly skilled journey-level workers in key crafts 

Single-craft journey-level workers Multi-crafted journey-level workers 

No pay differential to workers for skill Workers are paid a higher wage for their higher 
skill level 

Traditional, top-down management structure Pro-active, horizontal management structure 

Strong communication between supervisors and 
project managers 

Strong communication between journey-level 
workers and project managers 

Information Technology used extensively at 
supervisor and project management level 

Information Technology used extensively at all 
levels  

Large labor pool available (possibly unskilled) Skilled labor pool available 

Management, Computer, Planning training available 
to supervisors only 

Management, Computer, Planning training 
available to journey-level workers 

Task training available to all workers Craft training available to workers 

Traditional hierarchical work environment at crew 
level in all crafts 

High Performance Work Teams utilized at the 
crew level (for key crafts) 

 

The Tier I Strategy is not new or revolutionary, yet it is a comprehensive 

management strategy that focuses workforce management at the supervisory level. 

Supervisors (foremen, general foremen and superintendents) are required to have strong 

management abilities to effectively coordinate and manage their crews.  Upper-level 

management must focus on comprehensive planning, procurement, and scheduling to 

maximize the opportunity for success.  The goal of the Tier I strategy is to improve short-

interval planning, improve workforce retention, and improve the overall productivity and 

success of the project. Explicitly choosing a workforce management strategy in the early 

project planning stages should allow for systems to be put into place, recruitment to be 

focused, and crews to be structured in a way that will result in better project performance.   

Metrics must be developed to effectively facilitate and measure the 

implementation of the Tier I Strategy.  This research will propose the metrics for the 
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implementation of the Tier I Workforce Management Strategy as well as analyze the 

feasibility of the strategy from baseline data collected as part of this study.  The key 

motivation of this research is to provide potential implementers of this strategy with the 

knowledge of the level of effort required for implementation as well as a guide for 

targeting training efforts. 

 

1.2 RESEARCH OBJECTIVES AND HYPOTHESIS 

1.2.1 Research Objectives 

The Tier I Workforce Management Strategy emphasizes the proficiency and 

training of front line supervisors as well as the management, communication, and 

technology utilization at all levels of the project. This research effort focuses on gathering 

and analyzing the skills of the supervisors (foremen, general foremen, and 

superintendents) as well as their profile data to provide information on the current level 

of competence of the supervisory workforce.  This research also seeks to benchmark the 

status of the industry at this time with regards to current workforce management 

strategies and to determine the effectiveness of the Tier I strategy and its ability to 

address the construction workforce shortage.  The three primary objectives of this 

research are proposed as follows: 

1. Develop a database for the facilitation of the baseline data collection and 

analysis. 

2. Determine the current level of competence of the construction workforce and 

the competence of the front-line supervisors through descriptive analysis of 

baseline data. 

3. Evaluate the current status of workforce management strategies and the 

feasibility, validity, and possible effectiveness of the Tier I Strategy. 
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1.2.2 Hypothesis 

To adequately achieve the objectives previously outlined, a hypothesis 

summarizing the intent of the research was needed.  In this case, it was anticipated that a 

structured workforce management strategy is better than no strategy at all.  The structured 

strategy must be feasible and it must be practical to implement in the field.  Therefore the 

hypothesis for this research endeavor is as follows: 

Hypothesis: A structured construction workforce management system can be 

developed that will be feasible, practical to implement, and will 

produce measurable benefits to the project. 

 

1.3 RESEARCH SCOPE 

This research study is limited to the industrial sector of the construction industry 

within the United States and the crafts related to that industry.  The projects visited for 

the baseline data collection process are volunteered by owners or construction companies 

which are members of the CII or whose participants serve on the Steering Committee of 

the CCIS.  The baseline data includes 19 maintenance, capital facility, and grass-roots 

construction projects in Arizona, Alabama, Florida, Ohio, South Carolina, Tennessee, 

Texas, Virginia, and West Virginia (Figure 1.1). 

 

 

Figure 1.1: Locations of Volunteered Projects 
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The data includes projects from most of the major sectors within industrial 

construction such as chemical process, food processing, manufacturing, petrochemical, 

pharmaceutical, and power generation and transmission.  Thus, the data is representative 

of the projects in the industrial sector of the construction industry. 

This baseline data has been collected for the use of the Two-Tier Workforce 

Thrust at the University of Texas at Austin.  This research will focus on the development 

and feasibility analysis of the Tier I Strategy as defined by the research objectives.  There 

is much more possible analysis of the data gathered, which will be used for other theses 

and dissertations and will not be evaluated in this research. 

 

1.4 RESEARCH METHODOLOGY 

The Tier I Strategy is defined by metrics that represent the ideal goal of the 

strategy without prescribing the methods of implementation.  The Tier I Strategy Metrics 

are based on those that were developed for the Tier II Strategy (Chang 2002).  With the 

input of industry leaders from CII as part of Research Team 182, the Tier I Metrics were 

formulated and refined.   

To validate the metrics and analyze their feasibility and effectiveness on a project, 

data needed to be collected.  For the baseline data collection, convenience sampling is 

used to survey the workforce from volunteered projects.  The process is not a random 

sampling process, but can be considered similar to data obtained through cluster sampling 

(Castañeda-Maza 2002). 

Three separate survey tools are used in the collection of baseline data.  Two 

collect data at the worker and front-line supervisor level while the third is used to collect 

data from the project and field managers.  All of this data is then entered into a Microsoft 

Access© database developed specifically for this purpose.  The database utilizes queries 

and macros based on the Tier I Metrics to calculate the worker level Tier I scores as well 

as provide information to be used in the calculation of project level Tier I scores. 

 6



     
     
     

 

1.5 DOCUMENT ORGANIZATION 

This dissertation has six chapters.  The current chapter provides an introduction to 

the document and the Tier I Strategy.  Chapter Two presents the relevant background 

information regarding the construction industry, the construction labor market, other 

studies that have analyzed the construction workforce, and the basic elements of a 

strategic human resource program and provides a summary of the literature for each of 

those areas.  Next, in Chapter Three, the methodology for collecting and analyzing the 

research data is presented.  Then, Chapter Four summarizes the data analysis that was 

done on the baseline data collected for the current construction workforce as well as the 

description and analysis of the projects visited in the study.  Chapter Five presents the 

implementation factors necessary for implementation of the Tier I Workforce 

Management Strategy including the level of effort required for implementation, the 

feasibility of the strategy, a benefit-cost analysis, and identifies the basic implementation 

guidelines.  Finally, Chapter 6 summarizes the conclusions and recommendations of this 

research and describes the potential impact that this research may have on the industrial 

construction workforce and industry. 
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Chapter 2:  Background 

Understanding the circumstances that lead to the development of the Tier I 

workforce management strategies, its current status, and the elements of its metrics are 

important in grasping the contribution of this research and the impact of the Tier I 

Strategy in addressing the workforce shortage.  Howard (2001) and Chang (2002) present 

documentation on the background of the Tier II research program from which the Tier I 

Strategy originated. Those documents also present related previous efforts to address the 

problems of the industry’s poor image, the lack of a worker career path, and low real 

wages.  The focus of this research is to present the current indicators of the construction 

industry, the status of the construction workforce and its current shortages, and other 

strategies that are relevant to the Tier I Workforce Strategy and its implementation. 

 

2.1 THE CONSTRUCTION INDUSTRY 

The construction industry is a large and growing part of the United States 

economy.  In 2000, construction produced 4.7% of the Gross Domestic Product (GDP).  

This is the highest percentage in almost a decade and an increase from 4.1% in 1997.  

The total dollar value of construction establishments in 1997 (the latest published 

Economic Census) was $945.7 billion.  This is an increase of 63% from $581.6 billion in 

1992, not adjusted for inflation (CPWR 2002).  Between 1976 and 2001, the annual value 

of total construction put in place as measured in real dollars increased by almost 62%, 

representing an approximate annual compounded rate of improvement of two percent 

(Goodrum 2003). 

The total number of construction establishments increased over 30% from 1992 to 

1997, now totaling 2.55 million (CPWR 2002). Most of these companies are small. 

Construction establishments with 1 to 9 employees comprise 81% of all establishments, 
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yet they only employ 27% of the workforce.  The establishments employing the greatest 

percentage of the workforce, 33.9%, employ 20 to 99 people. 

 

2.2 THE CONSTRUCTION LABOR MARKET 

Understanding the demographic, employment, and industry specific 

characteristics of the current labor market is critical to any effort to address the shortage 

of skilled labor within that industry.  The Center to Protect Worker Rights (2002) 

compiled much of this information from sources such as the US Bureau of Labor 

Statistics (BLS), the US Bureau of Commerce, and the Census 2000. 

2.2.1 Construction Employment 

The construction industry currently employs 9.4 million people (Jacobs 2001) 

including all positions within the industry and all sectors of the industry.  Over 7.3 

million people are employed in production occupations (Jacobs 2001) as seen in Table 

2.1.  Construction employment represents approximately 7% of the over 135 million 

employed civilians over the age of 16 in the United States (Jacobs 2001). 
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Table 2.1: Occupational Classification and Distribution in Construction1 

Label Descriptions Number 
(thousand) Percent 

Manager General manager, supervisor & professional 1,499 16.0 
Carpenter Carpenter & apprentice 1,287 13.8 

Laborer/helper Laborer, helper, mechanic/repair, freight, stock 
handler, material handler/bagger 1,078 11.5 

Foreman Supervisor who can’t be classified by occupation 750 8.0 

Electrical Electrician, electrical worker, incl. supervisor/ 
apprentice 643 6.9 

Painter Painter, paperhanger, plasterer, incl. supervisor/ 
apprentice 620 6.6 

Adm. support Support staff 591 6.3 
Plumber/ P.F. Plumber & pipe fitter, steamfitter apprentice 431 4.6 
Op. engineer Operating engineer, including supervisor 378 4.0 
Heat A/C 
mech. Heat & air conditioning mechanic 231 2.5 

Bricklayer, 
mason 

Bricklayer, stone mason, including supervisor & 
apprentice 230 2.5 

Drywall Drywall installer & taper 209 2.2 
Roofer Roofer 196 2.1 

Truck driver Truck driver/motor transport, including 
supervisor 182 2.0 

Const. nec. Construction trades except supervisor 172 1.8 
Repair Repair & mechanic 169 1.8 
Concrete Concrete & terrazzo finisher 90 1.0 
Carpet layer Carpet layer 97 0.9 
Welder Welder, cutter, solderer & brazer 84 0.9 
Tile Tile setter 82 0.9 
Ironworker Structural metal worker 69 0.7 
Sheet metal Sheet metal worker & sheet metal duct installer 58 0.6 
Insulation Insulation worker 40 0.4 
Glazier Glazier 26 0.3 
Elev. 
constructor Elevator installation construction 17 0.2 

Boilermaker Boilermaker 8 0.1 

Other Includes extraction, driller, millwright, rail/water 
trans., machine, plant/sys op. 110 1.2 

Total  9,351 100.0 

                                                 
1 Based on workers 16 years of age or older, Source: The Construction Chart Book (CPWR 2002) 
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2.2.2 Demographics 

The average age for the construction workforce is 37.2 years according to the 

Center to Protect Worker Rights (2002).  This is slightly less than the average for all 

industries, 38.6 years, although both averages have been steadily increasing since the late 

1980s as indicated in Figure 2.1.  The average age of the US population has also been 

increasing, changing the demographics of the total workforce.  The basic effects of this 

change include a “sharp reduction in the traditional entry-level workforce (eighteen to 

twenty-five years of age) lasting through 2005 and probably beyond and an increase in 

the proportion of workers in their mid-career years” (Greller and Nee 1990). 
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Figure 2.1: Average Age of Workers 1980-20002 

The average age within the construction industry varies from trade to trade with 

managers being the oldest and drywall installers being the youngest.  Hispanic workers, 

who make up 17% of the construction workforce, also tend to be younger than non-

                                                 
2 Source: The Construction Chart Book (CPWR 2002) 
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Hispanic workers.  They are, on average, 5 years younger than non-Hispanic workers 

with an average age of 33 years (CPWR 2002).  The Center to Protect Worker Rights 

(2002) found that members of racial minorities (all racial groups except “white”) were 

underrepresented in the construction industry.  The percentage of racial minorities in 

construction is only 10%, which is less than the percentage for all industries, 17%.  It is 

important to note that the Current Population Survey, the source of this information, 

characterizes “race” (based on physical characteristics) separately from ethnicity 

(cultural, linguistic, or national-origin traits).  So, people of Hispanic origin may or may 

not be included in racial minorities.  The BLS projects that the Hispanic labor force will 

increase faster than other groups, at a rate of 36 percent due to high immigration and 

fertility (BLS 2001).  The black labor force is expected to increase 21% by 2010, more 

than twice as fast as the 9% growth rate for the white labor force. 

Women comprise approximately 47% of employees in all industries in the United 

States.  They account for only 9% of construction occupations, however, and only 2.5% 

of all production occupations.  In 2000, of the women who were employed in the 

construction industry, approximately 47% held clerical or support positions as shown in 

Figure 2.2   The labor force participation rates of women in almost all age groups are 

projected to increase and the total share of women in the labor force is projected to grow 

to 48% in 2010 (BLS 2001).   

Women and minority groups represent a large labor pool from which the 

construction industry is not adequately drawing.  “Unless there is a fantastic increase in 

productivity, construction will have to recruit workers from outside its traditional labor 

pool” (Grogan 2000). 
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Figure 2.2: Distribution of Female Construction Workers3 

2.2.3 Employment Projections 

The Monthly Labor Review (2001) estimates that employment in construction 

trades will increase 13.3% from 2000 to 2010, representing a total of 2.1 million job 

openings due to growth and net replacements.   The BLS predicts that total employment 

over the same period (2000-2010) is projected to increase 15%, slightly less than the 17% 

growth during the previous decade (BLS 2001).  In a press release on December 3, 2001 

the BLS indicated, “The service-producing sector will continue to be the dominant 

employment generator in the economy, adding 20.5 million jobs by 2010.  Within the 

goods-producing sector, construction and durable manufacturing will contribute 

relatively modest employment gains.” 

2.2.4 The Labor Shortage 

The shortage of skilled labor is not unique to the construction industry.  It is a 

cyclical process that has affected many, if not all, industries at some point in time.  In 

1865, the Central Pacific Railroad Company experienced a labor shortage when many of 

its skilled workers left for Nevada during a silver rush (Emord et al 2003).   In the early 

part of last century the answer to skilled worker shortages was to attract more European 

immigrants with their Old World training and experience (Fiori 2003).  The current 

                                                 
3 Source: The Construction Chart Book (CPWR 2002) 
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shortage will continue to affect the industry for many years to come as well.  The Bureau 

of Labor Statistics (2002) projects that by the 2010 there will be a need to replace 

1,469,000 construction trade worker jobs.  There were not enough children born between 

1990 and 1995 to fill these voids and since 1967, there has been a zero-growth birth rate 

in the United States. 

A 1997 study conducted by the National Center for Construction Education and 

Research (NCCER) found that 92% of national construction firms reported shortages of 

skilled labor.  Of the firms reporting shortages, 85% felt as if their current workforce was 

not as skilled as it should have been (Shelar 1998).  A survey of owners in the 

construction industry and found that 43% of respondents indicated “overcoming labor 

shortages” as the most difficult of the top challenges facing owners (Table 2.2).   

Table 2.2: Top Challenges Facing Owners (Percent of Respondents)4 

Top Challenges Least Difficult 
(1) 

 
(2) 

 
(3) 

Most Difficult 
(4) 

Meeting budgets 0 14 14 71 
Meeting Schedules 0 35 21 43 
Overcoming labor shortages 7 21 36 43 
Finding the right construction 
managers/general contractors 7 21 36 36 

Finding the right architects/ 
engineers 7 64 14 14 

Achieving a quality end product 7 57 21 14 
Satisfying end users 7 43 43 7 

 

Engineering News Record (ENR) published an article in October of 2000 entitled 

“The Dilemma of Good Times: More Work, Fewer Workers.”  It was written during a 

period of economic growth for both the U.S. economy and the construction industry.  

During this time, young people were no longer forced to take a job because they had to; 

they were able to go for the jobs that they wanted.  “That makes it construction’s 

challenge to encourage these young people to consider work in [the] industry” (Grogan 

                                                 
4 Source: The 2002-2003 U.S. Markets Construction Overview (FMI 2002) 
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2000).  Traditionally, the group of 16 to 24 year olds has been the source of new workers 

for the construction industry.  This group is shrinking and employers will have to reach 

into the ranks of the non-traditional workers and those who may be less qualified to find 

their entry-level workforce (Carnevale 1990). 

 

2.3 RELATED PREVIOUS STUDIES 

The construction industry’s skilled labor shortage is a topic that has been well 

documented in the literature and many attempts to address the supply side of the problem 

have been discussed.  William Maloney is one of the experts in documenting the shortage 

and analyzing its root causes.  Maloney has examined the shortage from the perspective 

of the decline of the unions (1995) and in terms of strategic planning for human resource 

management (1997).  A study published in March of 1993 by Federle et al predicted the 

current issues in the construction workforce shortage that are being experienced today.  

This study cited research by Johnston and Packer (1987) that by the year 2000, “The 

workforce will be growing more slowly, the average age of the workforce will rise, the 

pool of young workers entering the labor market will shrink, more women will enter the 

workforce, minorities will be a larger share of the workforce, and immigrants will 

increase in number.”   

2.3.1 The Construction Industry Cost Effectiveness Project 

The Business Round Table conducted a series of studies in the early 1980s on 

improving the cost effectiveness of the construction industry.  The construction 

workforce was a significant part of those studies.  The Construction Industry Cost 

Effectiveness Project (1983) indicated that under-trained supervisors and de-motivated 

workers were two major problems in the construction industry.   

The CICE project found that for supervisors the missing element was not 

technical skills but “too little schooling in such supervisory techniques as communicating 
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with workers and planning their work.”  The common subjects that were determined 

necessary for supervisory training include: planning, organizing the work, scheduling, 

safety, quality control, directing and coordinating, material control, human relations, 

motivation, leadership, effective communication, and problem solving/ methods 

improvement.  The report indicated that training programs for supervisors could be 

reasonably expected to generate a return on the investment of at least three to one.  The 

importance of supervisors’ training is reflected in their ability to impact the productivity 

of their crews.  “Foremen (and their supervisors, general foremen) control, influence, or 

have the greatest impact on most of the ingredients of productivity.”  The report found 

that the inability of supervisors to plan work, communicate with workers and direct work 

activities adequately was an “important contributor to declining cost effectiveness in 

construction.” 

The de-motivation of construction workers was also found to be a significant 

contributor to decreasing productivity in construction.  This is evident through 

absenteeism and turnover, two endemic causes of poor productivity.  In a survey of over 

1000 craft workers on 8 large industrial construction projects, the reasons for missing 

work that were most often recorded were: unsafe working conditions, excessive rework, 

lengthy travel to and from the job site, and poor craft supervision.  The most frequent 

reasons for quitting a job were: relationship with boss, overtime availability at another 

job, poor craft supervision, and sloppy overall job management.  The CICE report did 

suggest ways that these problems could be combated: “We have a bright, well-educated 

and independent workforce.  This new workforce demands reforms in the traditional 

rigidities of construction organization and changes in levels of responsibility and 

authority, supervisory roles, communication networks, interpersonal relationships and 

reward systems.”  These concepts are at the heart of the Tier I workforce management 

system that is presented in this research. 
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2.3.2 Determining the Root Causes of the Shortage 

There have been numerous studies by CII, CCIS, and NCCER on the causes of 

the shortage and many have attempted to discuss solutions to the shortage.  This research 

will not focus on the results of these studies but does recognize that the causes of the 

shortage are important in developing a strategy to address the shortage.  Some of the 

reasons for the shortage are summarized in this literature review and have been 

incorporated into the elements of the Tier I Strategy. 

A study conducted at the University of Florida summarized many of the causes of 

the shortage and proposed a solution to that shortage (Chini et al 1999).  This study 

indicated that the shortage of skilled labor was due primarily to changes in vocational 

education and technology as well as a shift toward open shop contracting.  The solution 

suggested included a strategy to retain the workers currently employed in the industry 

and to improve the education and training system within the industry. 

2.3.3 Recruiting and Training the Workforce 

Recruiting workers to the industry and providing training are major components 

of NCCER’s strategy as well as those of other organizations.  Arthur Coia (1997) of the 

Laborers’ International Union of North America (LIUNA) described the efforts of 

LIUNA to recruit and train its members and provide them will a “safe, secure, and 

prosperous future in construction.”  According to Coia, LIUNA has established 69 

training centers and trains approximately 50,000 workers each year.  Those workers have 

the opportunity to learn about every aspect of the construction industry from building 

bridges or tunnels, to supervising workers or planning projects.  Their mantra is “We help 

build careers.”   

The “Construction Career Days” program was created in 1999 by four men from 

Lewisville, Texas (Fiori 2003).  It introduced about 1,300 students and their parents to 

the careers available in the construction industry.  In 2001, the program had reached 

26,000 students at 16 events in 7 states.   
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The United Brotherhood of Carpenters trains 100,000 craft workers each year and 

has 180 training centers across the United States (ENR 2001).  Babcock and Wilcox 

developed a training development strategy called ADDIE (Buzzard 1997).  ADDIE 

stands for Analyze, Design, Develop, Implement, and Evaluate and addressed training as 

an investment for the company.   

Dan Bennett (2003) one of the founders of NCCER, began a training program for 

workers based on the idea of “earn while you learn.”  Six schools are currently 

operational and more are scheduled to open.  The program is comprised of two parts.  

The first, “boot camp,” is an intensive 8 hours a day training session for one month.  

Once the students have completed boot camp they receive assistance in finding 

employment and begin working in the trade for which they have been trained.  After the 

program is completed, the student will be working at a level just under journey-level and, 

with on the job training, would be able to advance quickly to journey-level positions. 

These are just a few of the many training and recruiting programs and initiatives 

that have been developed across the country.  There is still a problem, however, of 

sustaining these programs and encouraging workers to participate in them.  There seems 

to be an underutilization of the programs and an underinvestment by the workers in their 

own training.  For more people to participate and benefit from these programs there needs 

to be a reward system in place that encourages participation in training and workforce 

development programs. 

2.3.4 Employment Linkage Programs 

Linking workers with employers is an important aspect of any strategy attempting 

to address the skilled workforce shortage.  “Linkage [programs] are formal contractual 

relationships between employers and training providers that exist for the purpose of 

providing job-specific training to a targeted group of employees” (Carneval et al 1990).  

The Casey Jobs Initiative is an eight year, $30 million effort to reform the labor market of 

poor neighborhoods in six cities: Milwaukee, New Orleans, Philadelphia, St. Louis, and 
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Seattle (Hinds 1997).  The poor, often inner city, neighborhoods in the United States have 

much higher unemployment rates and represent a pool of workers from which the 

construction industry can draw.  In fact, there are construction training centers that have 

emerged from the Casey Initiative in Milwaukee and St. Louis.  These centers provide 

training; help job seekers meet contractors and union officials; offer pre-apprenticeship 

and apprenticeship programs; and offer mentoring and other special support services for 

workers.  The U.S. Department of Labor through its Employment and Training 

Administration has investigated the importance of linkages to all industries.  These types 

of programs give workers “the ability to learn a higher level skill and to continually 

update and learn new skills to match rapid technological changes” (Molina 1998).  The 

construction industry has the opportunity to draw from these linkage programs and 

implement some of the training and employment strategies that are suggested in these 

documents. 

 

2.4 STRATEGIC MANAGEMENT OF HUMAN RESOURCES 

Strategic management has been widely studied in the field of Human Resources 

while very little has been found on its application to the construction industry.  Human 

Resource planning is described as “an effort to anticipate future business and 

environmental demands on an organization and to meet the personnel requirements 

dictated by these conditions” (Cascio 1991).  This process has four fundamental steps: 

forecasting labor demand and supply, setting human resource objectives, designing and 

implementing programs to achieve the objectives, and program evaluation and control 

(Duane 1996).  People and people processes are a source of competitive advantage for 

any company.  Their skills and motivations result from an entire portfolio of “people 

policies, procedures, and processes which serve to train, develop and retain” (Gratton 

1999).  To create strong links between business strategies and human resource 

management, the emphasis must be on metrics that evaluate all aspects of the business 
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strategy, not just the financial targets.  Sustained competitive advantage is only achieved 

with effective systems of human resource management practices which “simultaneously 

exploit the potential for complementarities or synergies among such practices and help to 

implement a firm’s competitive strategy” (Huselid 1998).  Research indicated that 

employee skills and organizational structures were negatively related to turnover and 

were positively related to productivity and corporate financial performance.  That is to 

say that increased employee skills and improved organizational structures reduced 

turnover and increased productivity and cost effectiveness.  Any human resource strategy 

must address the need for “changes in recruitment, education and training, teamwork and 

technology transfer, organizational and staffing changes, project management and cross-

discipline integration, and assessment of individual skills and development needs” 

(Walker 1990). 

The relationship between strategic human resource management (HRM) and a 

firm’s performance has been extensively studied in human resource journals and 

literature.  Sheppeck and Militello (2000) explain the relationship between strategic HR 

configurations and an organizations performance.  They found that once HRM strategies 

have been established, those configurations guide employee behavior and are associated 

with differing levels of organization effectiveness.  Baldridge Award-winning firms often 

had “portfolios of HRM practices” that complemented their total quality management 

thrusts (Blackburn and Rosen 1993).  Sheppeck and Militello also describe other studies 

where strategic HRM practices used with other business strategies were related to 

reduced employee turnover (Arthur 1994), higher productivity (Arthur 1994, MacDuffie 

1995, Wright et al 1996) and greater financial performance (Huselid 1998). 

2.4.1 Strategic Human Resource Management and Performance 

The relationship between strategic human resource management (HRM) and a 

firm’s performance has been extensively studied in human resource journals and 

literature.  Sheppeck and Militello (2000) explain the relationship between strategic HR 
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configurations and an organization’s performance.  They found that once HRM strategies 

have been established, those configurations guide employee behavior and are associated 

with differing levels of organization effectiveness.  Baldridge Award-winning firms often 

had “portfolios of HRM practice” that complemented their total quality management 

thrusts (Blackburn and Rosen 1993). Sheppeck and Militello also describe other studies 

where strategic HRM practices used with other business strategies were related to 

reduced employee turnover (Arthur 1994), higher productivity (Arthur 1994, MacDuffie 

1995, Wright et al 1996) and greater financial performance (Huselid 1998). 

2.4.2 Human Capital Programs 

The field of Human Resources is rich with information on attracting and retaining 

human capital as well as in training and utilizing supervisors.  The Human Capital 

Appraisal™ Process developed by three men from Arthur Andersen in Delivering on the 

Promise: How to Attract, Manage, and Retain Human Capital (Friedman et al 1998) is 

one tool that is very helpful in understanding the elements necessary in developing a 

workforce development and management strategy.  Many of these elements are also a 

part of the Tier I process and are important in understanding the overall components of 

any human capital process.  The Human Capital Appraisal™ Process has five primary 

stages: 1) Clarification, 2) Assessment, 3) Design, 4) Implementation, and 5) Monitoring.  

Within each stage there are five areas of human capital management: 1) Recruitment, 

Retention, and Retirement; 2) Rewards and Performance Management; 3) Career 

Development, Succession Planning, and Training; 4) Organizational Structure; and 5) 

Human Capital Enablers.  These are illustrated in Table 2.3.  The concept behind the 

process is that by having an “overall sequence for measuring and enhancing human 

capital, and by including a full range of human capital areas in this process, companies 

can improve their returns on investment in this area” (Friedman et al 1998). 
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Table 2.3: The Human Capital Appraisal™ Process5 

 Stage 1 
Clarify 

Stage 2 
Assess 

Stage 3 
Design 

Stage 4 
Implement 

Stage 5 
Monitor 

Recruitment, 
Retention, 

and Retirement 

     

Rewards and 
Performance 
Management 

     

Career Development, 
Succession Planning, 

and Training 

     

Organizational 
Structure 

     

Human Capital 
Enablers 

     

 

The Clarification stage involves an assessment of the business context and the 

integration of Human Resources (HR) issues in that context while beginning a company-

wide communication and involvement process.  The Assessment stage requires a 

thorough measurement of the fit, the cost, and the value of the human capital programs in 

the company.  The cost analysis should include all direct costs in implementing and 

running the programs, the indirect costs created as a result of the program, and the 

opportunity costs associated with the programs.  The value of the programs should 

consider all of the impacts on performance, retention and morale, productivity, career 

development and succession planning, and turnover or absenteeism.  The Design stage is 

a multiple step process that involves the assessment of needs and readiness for the 

program, the designation of a design team with the necessary expertise and/ or 

experience, and a design based on the future requirements of the company with regards to 
                                                 
5 Source: Delivering on the Promise (Friedman et al 1988) 
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performance measurements, terms of the program, duration and structure of the program.  

The Implement stage involves “turning paper goals into real-time results” (Friedman et al 

1998) and is where the majority of change initiatives fail.  Having the right tools in place 

for implementation is critical to the success of the program.  There must be a key 

sustaining sponsor, a pilot program to test the feasibility and potential of the program, 

training links, policy and process links, feedback, written documentation, and 

communication throughout the entire process.  Finally, the Monitoring stage is where the 

new program is measured against the original goals that it was meant to accomplish.  This 

is the stage that is most often forgotten but is the true measure of the success of a 

program.  If the program is not meeting the goals it was intended to address, then the 

program must be reevaluated, revised, or discontinued. 

An effective Human Resources or human capital program must have three 

elements: a mission and strategy, a formal structure, and human resources systems in 

place to facilitate the program.  “People are recruited and developed to do jobs defined by 

the organization’s formal structure. Their performance must be monitored and rewards 

allocated to maintain productivity” (Fombrun et al 1984).  The performance of any 

system is a function of all of the human resource components.  The right people for the 

job must be selected, the employees must be adequately motivated and rewarded for their 

accomplishments, and those employees should be developed to enhance current 

performance as well as prepare them for positions they may hold in the future.  The 

rewards that are deemed to be the most important for workers are: pay (salary, bonuses, 

stock options, benefits, etc.), promotions, career opportunities, positive feedback, a 

personal sense of well-being for doing a job well, opportunity to learn, job securities, 

responsibility, and respect from co-workers (Fombrun et al 1984).  Too often, companies 

only look at the financial costs associated with a program and do not consider all of the 

intangible benefits that the employees may perceive as rewards. 
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2.4.3 Supervisors as Human Capital 

“The key to success for any organization is good management, and the key 

[person] in good management is the supervisor” (George 1977).  The supervisor of any 

group is the one responsible for the planning, organizing, staffing, and direction of that 

group.  The supervisor must then have the skills and abilities to undertake those 

responsibilities.  Too often, however, a supervisor is given little or no training outside of 

the technical training required for the work.  There are other human and conceptual skills 

that are critical to the performance of a good supervisor.  The supervisor must be able to 

understand and communicate with the people in the group, motivate them, be a good 

planner and allocator of work and able to serve as a liaison between the group and upper 

management. 

The skills needed to be a good supervisor are different from those required of a 

proficient worker.  Often, the best worker is the person selected to be a supervisor.  This 

may work in some cases, but people should be placed in supervisory positions based on 

their skills that would enable them to effectively engage in the activities of management 

(Imundo 1980).  Training and development of supervisors is important to their success.  

Training emphasizes the learning of skills and knowledge necessary to achieve a certain 

level of performance.  It is very short-term and specific in its orientation.  Development, 

however, is more long-term and general.  It goes beyond training to “focus on growth and 

improvement of employees as members of the organization and as human beings” 

(Imundo 1980).  Supervisors should therefore be chosen based on their skills and 

potential as managers and then given both training and development opportunities to 

further enhance those skills and increase their performance. 

2.4.4 Human Capital and the Construction Industry 

The construction industry has not been as diligent in implementing strategic 

human resource management programs as other industries in the United States.  Ferris et 

al (1990) found that construction firms with higher levels of strategic, including human 
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resource, planning have achieved higher organizational performance.  Maloney (1997) 

found that in most construction companies, the strategies that receive the least formalized 

consideration are those involving human resources, “There is a very strong tendency to 

do what everyone else does, or simply, to continue using emergent [rather than 

deliberate] strategies that have evolved over time.”   Maloney defines strategic planning 

as a process whereby by the objectives of an organization are developed and the actions 

required to meet those objectives are identified.  The process must culminate in the 

allocation of resources to carry out those actions (Figure 2.3). 

 

 
Organizational 

Mission 
Long-range 
Objectives Strategies

Short-range Goals 
and Targets 

Figure 2.3: Strategy Relationships6  

According to Maloney, a construction firm must attempt to develop deliberate 

human resource management strategies.  Some of the issues that need to be addressed in 

an HR strategy include strategic vision, view of human resources, management versus 

worker orientation, short-term versus long-term orientation, production technologies, 

workforce diversity, and the availability of a skilled workforce.  Maloney identified two 

distinct types of human resource management strategies in construction.  The first 

involves craft-trained workers in self-managed work teams that receive performance-

based pay.  This strategy utilizes a broad education system, in-house training programs, 

and offers workers a formal career path and development program.  The second strategy 

involves workers that receive skill-based training, has a strict hierarchical organizational 

structure, and pays workers based on the market rate.  The researchers with CII and CCIS 

envision a third structure that involves elements of these two strategies.  It is this hybrid 

strategy that will be the focus of this dissertation. 

                                                 
6 Source: Maloney 1997 
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2.5 DEVELOPMENT OF THE TWO-TIER APPROACH 

The Tier I Strategy is closely related to and largely based on many of the same 

elements as the Tier II Strategy.  Thus, it is important to describe the development of the 

Tier II Strategy and metrics.  A more detailed description of this development process 

and the Tier II Metrics can be found in Howard (2001) and Chang (2001).  A detailed 

description of the Tier I Strategy and metrics can be found in Chapter 3 of this 

dissertation. 

The Two-Tier approach has been evolving since its inception in early 2000 (Table 

2.4). To facilitate its development and to capitalize on the expertise and experience of 

industry representatives, a work force steering committee was established in May of 

2000.   

Table 2.4: Two-Tier Development Timeline 

May 2000 CCIS Work Force Steering Committee 

February 2001 Tier II Workshop and Metrics Development 

June 2001 CCIS Work Force Steering Committee (Tier II) 

CII Research Team 182 (Tier I)   

CCIS (Construction Success) 

July 2001 Tier II Workers Workshop 

August 2001 Tier II Presentation at CII Annual Conference 

September 2001 Tier II Presentation at CPI Conference 

Fall 2001 Tier I Metrics Development 

Fall 2001- Spring 2003 Baseline Data Collection and Analysis 

July 2003 PT182 Presentation at CII Annual Conference 

September 2003 PT182 Presentation at CPI Conference 
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By February of 2001, a workshop was held to begin development of the Tier II 

metrics.  This workshop was held in Austin over a two day period.  Over 31 industry 

representatives attended to discuss the Tier II Workforce Strategy as well as a variety of 

topics relating to the workforce.  Those topics included: 

• Training And Certification, 

• Craft Management Skills, 

• Necessary Metrics, 

• Craft Utilization, 

• It Utilization/ Impact, 

• and Work Structure. 

The purpose of the workshop was to gain “executive-level” feedback of the 

strategy as well as determine its feasibility in the construction industry (Howard 2001).  

The product generated from this workshop became the basis for the current Tier II 

Strategy and metrics.  The major Tier II Strategy elements include: 

• Higher compensation for workers (wages & duration on site) 

• Fewer workers on site (less peak workforce and reduced turnover) 

• Different journeyman/helper mix  

• Higher worker craft skills (certified) 

• Multiskilled workers (certified) 

• Administration-skilled workers (certified) - computers, planning, 

scheduling, controls, etc. 

• Less supervision/higher worker autonomy 

• Appropriate management approach (certified) 

In June of 2001, Tier II had fully emerged and begun the development process.  

Tier I was still in the initial conceptual stage.  A CII Research Team (PT 182) was given 

the task of investigating the Tier I strategy.  A group of industry representative from CII 

and researchers from The University of Texas at Austin met to discuss the feasibility of 
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the Tier I Strategy and what the strategy would encompass.  In the mean time, Tier II 

continued to gain momentum through a worker workshop and presentations at both the 

2001 CII annual conference and the Construction Productivity Improvement (CPI) 

conference in Austin, Texas.  The Tier I metrics were developed in the fall of 2001 

through the collaboration of the CII Research team and UT researchers.  An initial draft 

was created based on the Tier II metrics and on the concepts decided by the research 

team.  These were then refined and critiqued by PT 182 and the UT Workforce Research 

Team.  Once all of the metrics had been developed, baseline data was collected.  That 

was completed in the spring of this 2003.  Also, PT 182 was able to present the Tier I 

concept and the some of the results from the data collection at both the CII annual 

conference in Orlando, FL and at the CPI conference in Austin. 
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Chapter 3:  Methodology 

3.1 RESEARCH DESIGN 

The design of the study presented in this dissertation has multiple elements and 

involves exploratory and descriptive research.  The objective of the study is to describe 

the current proficiency of the supervisory level workforce in construction and to explore 

the potential feasibility of a workforce management system designed to better utilize 

those supervisors.   

3.2 DEVELOPMENT OF THE TIER I WORKFORCE STRATEGY METRICS 

The Tier I Workforce Management Strategy is part of the Two-Tier Workforce 

Management approach and is aimed at providing a strategy that will better utilize highly 

trained supervisors to improve the productivity and efficiency of a workforce that may be 

less skilled.  The Tier II Metrics and their development are described in Section 2.5.   

The Tier I Strategy is not a prescriptive strategy for effective workforce 

management but it gives guidelines or goals for implementation of the basic elements of 

the strategy.  These guidelines are described by metrics.  The metrics for the Tier I 

Strategy were developed by industry representatives from both owner and contractor 

companies through a CII research team.  They were designed to evaluate the level of 

implementation of the critical factors that have been identified for a successful Tier I 

workforce development strategy.  These factors include the characteristics and skill level 

of the supervisory personnel, the characteristics of the general workforce, the utilization 

of technology, the utilization of the craft workforce, increased communication on the 

project, and the management structures in place on the project.  It is important to note that 

these metrics may not represent all of the factors necessary for a successful workforce 

development program, but they do present a list of some of the most important elements 

and provide a starting point for further strategy development. 
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These metrics have been developed for use at the project level.  They were 

originally intended to be used on individual projects and many of the metrics’ elements 

are based on project or industry averages.  It should be possible in the future, however, to 

apply these metrics and workforce management strategies on a regional or corporate basis 

for strategic planning and organizational purposes. 

3.2.1 The Tier I Metrics 

Tier I is a structured management strategy that focuses workforce management in 

a cohesive way. It emphasizes worker proficiency, training, supervision, and 

communication at all levels. The strategy is defined by metrics that measure the degree of 

implementation of certain aspects of the strategy but do not prescriptively define the 

methods of implementation. Five indices comprise the metrics: Project Average Work 

Skills, Information Technology Utilization, Craft Utilization, Project Communication, 

and Management Structures.  A comprehensive list of all of the metrics and the 

calculation of the overall Tier I Project Score can be found in Appendix A. 

3.2.2 Project Average Work Skills Index 

The Project Average Work Skills Index is defined by two metrics: the Tier I 

Worker’s Score and the Supervisor’s Score. The elements of the Tier I Worker’s Score 

are proficiency (the average score of an employer administered craft evaluation test) and 

the percentage of rehired employees. The Supervisor’s Skills Score can be utilized in two 

very different ways.  It can be used to rate all craft workers on their ability to perform the 

functions associated with a Tier I supervisor (foremen, general foremen, craft/area 

superintendent) or it can be used to evaluate workers who are currently serving in 

supervisory roles.  The first way can be used to identify potential supervisors or other 

who may need additional training.  The second method is what is used in the calculation 

of the project’s overall Tier I Scores and should be used to evaluate the skill level of the 
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current supervisory workforce on a project.  The Supervisor’s Skills Score is based on 

eight elements: 

1. Technical experience at the certified level 

2. Continuous training and education 

3. Administrative skills — cost management, scheduling, material management, 

Request for Information (RFI) and estimating 

4. Computer skills — e-mail/internet, word processing, spreadsheet, scheduling, 

estimating, access to drawings, and material management 

5. Planning skills — material, equipment, tools and information request, short-term 

planning and scheduling 

6. Job management skills — crew coordination, inter- and intra- craft coordination, 

selection of work packages, and leadership 

7. Task training — the ability to train unskilled workers in tasks as an instructor or 

proctor 

8. Work record — safety, attendance/truancy, quality, productivity, and initiative.  
  

Each element is scored on a scale of 0 to 10 and multiplied by respective weights 

to determine the overall score for that element. The weights for each element were 

determined based upon the inputs of industry representatives. Figure 3.1 shows the 

combination of these two metrics into the Project Average Work Skills Index. 
 

Elements Weight Evaluation Criteria Score Max 
Score 

Average Score from  
Tier I Worker’s Score 7.0 

Greater than 75 points 
50 Points 
Less than 25 points 

10 
5 
0 

70 

Average Score from  
Supervisor’s Skills Score 3.0 

Greater than 75 points 
50 Points 
Less than 25 points 

10 
5 
0 

30 

Figure 3.1: Project Average Work Skills Index 
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3.2.3 Information Technology Utilization Index 

The importance of information technology (IT) use to a Tier I workforce 

management strategy lies in integration of and access to information. Computer and 

administrative skills comprise part of the Supervisor’s Skills Score, and therefore access 

to information via computers is necessary to utilize those field management skills. The IT 

Utilization Index is shown in Figure 3.2. The use of wireless, wearable computers is a 

future-oriented goal. Some limited use of hand-held computers has been reported in the 

industry, but the durability and quality of the technology must improve for the utilization 

of these computers to become widespread. 

 
Elements Weight Evaluation Criteria Score Max 

Score
All information is stored, integrated, continuously updated, 
and accessed by Field Supervisors electronically 10 

 

3 types of information are stored, integrated, continuously 
updated, and accessed by Field Supervisors electronically 5 60 

Integrated 
Information 
Access 

6.0 

Information is not directly accessed by Field Supervisors 0  

Hardware 4.0 
Field Supervisors have wireless, wearable computers 
Hardware is nearby and shared among crews 
No hardware is available to Field Supervisors 

10 
5 
0 

40 

Figure 3.2: Information Technology Utilization Index 

3.2.4 Craft Utilization Index 

The Tier I workforce management strategy emphasizes skilled supervisors and 

field supervisors and recognizes that the crews with which they work can limit the ability 

of supervisors to plan and coordinate tasks successfully. For optimization of the skills of 

the field supervisors, it is important to have the optimum balance of crew members and 

supervisors. This allows a definable level of control and communication. It is also 

important to retain the workforce currently employed on the site. This allows for 

continuity and reduces the productivity losses associated with the learning curve of new 

hires. Worker retention represents the retention of the planned workforce and requires 
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minimizing losses due to workers either being fired or quitting. Both elements are based 

on averages for the project being evaluated. The Craft Utilization Index is shown in 

Figure 3.3. 
 

 Elements Weight Evaluation Criteria Score Max 
Score 

Crew Mix 
(Crew to 
Supervisor (CS) 
ratio) 

5.0 
CS ratio between 8 and 12 to 1 
CS ratio between 13 and 17 to 1 or between 5 and 7 to 1 
CS ratio greater than 18 to 1 or less than 4 to 1 

10 
5 
0 

50 

Worker Retention  
(Of planned 
workforce) 

5.0 
90 percent retention of planned workforce 
60 percent retention of planned workforce 
30 percent retention of planned workforce 

10 
5 
0 

50 

Figure 3.3: Craft Utilization Index 

3.2.5 Project Communication Index 

An important aspect of Tier I is communication. Establishing communication 

channels, especially between the project management and the field supervisors, can 

increase the productivity and reliability of the crews.  The Tier I hierarchy recognizes the 

supervisor as the link between the craft workers and upper project management, 

therefore, communication between the supervisors and craft workers should be regular 

and allow for two-way information flow, illustrated in  Figure 3.4. 
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Elements Weight Evaluation Criteria Score Max 

Score
Proactive information flow to and from supervisors, 
established formal & informal channels, open access to 
management, frequent meetings with supervisors, all 
supervisors are familiar with all aspects of the project 

10 

Informal communication channels, regular meetings with 
supervisors, supervisors can receive project information 
requested 

5 

Project 
Management 
Communication 
with 
Supervisors 

7.0 

Rigid hierarchical structure for communication, only 
information that management deems necessary to 
supervisors is provided 

0 

70 

Frequent organized project meetings with workers, regular 
queries to workers and anonymous channels to voice 
concerns or suggestions 

10 

Regular organized project meetings with workers and regular 
queries to workers about concerns or suggestions 5 

Communication 
with Workers 3.0 

No organized regular meetings with workers and feedback is 
discouraged 0 

30 

Figure 3.4: Project Communication Index 

3.2.6 Management Structures Index 

This index is comprised of three elements: (1) work packages, materials and tools; 

(2) planning; and (3) metrics-based controls (see Figure 3.5). The work packages element 

measures the availability of materials and tools and the use of organized work packages 

for crews. The delays are measured through the use of Foremen Delay Surveys, which 

identify both the areas experiencing the greatest amount of delay and the causes of the 

delay. The planning element is intended to encourage formal and regular short-interval 

planning as well as regularly updated CPM schedules. The third element, metrics-based 

controls, is intended to encourage regular reporting of the measured progress of a project 

in terms of cost, schedule, safety, and others.  
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Elements Weight Evaluation Criteria Score Max 
Score 

Materials, equipment, information and directions available without 
delays 10 

Requested information and drawings available with delays due to 
lack of needed items greater than 10percent of crew time 5 

Work 
Packages/ 
Materials & 
Tools 

4.0 

Supervisor and crew responsible for getting all necessary items  0 

40 

Formal short interval planning and regular CPM updates 10 
Informal short interval planning and no regular CPM updates 5 Planning 5.0 
No formal schedule 0 

50 

Metrics 
Based 
Controls 

1.0 
Daily reports (cost, time, etc.) 
Weekly reports (cost, time, etc.) 
Monthly reports (cost, time, etc.) 

10 
5 
0 

10 

Figure 3.5: Management Structures Index 

3.2.7 Tier I Project Index Score 

The score from each of the five indices is totaled and divided by 50 to produce a 

total Tier I Index score that ranges from 0 to 10, as shown in Table 3.1. The purpose of 

this score is to measure the degree of implementation with the ultimate goal of comparing 

the degree of implementation to project success. 

Table 3.1: Tier I Index Score 

 Max Score
Project Average Work Skills Index 100 
IT Utilization Index 100 
Craft Utilization Index 100 
Project Communication Index 100 
Management Structures Index 100 

Sum 500 
Tier I Index = (Sum/50) 10 

3.3 DATA COLLECTION METHODS 

The primary subjects of this study were supervisors (or anyone with the title 

“foreman”, “general foreman”, or “superintendent”) and the projects for which these 

supervisors worked.  Data was collected on the journey-level workers of these same 
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projects, but this data is the focus of other research areas and only some descriptive 

information from this set will be included in this dissertation. 

The type of sampling technique utilized in this research effort is convenience 

sampling (Castañeda-Maza 2002).  It is a non-probabilistic sampling method that was 

utilized more for the convenience of the site rather than the researcher.  Each of the 

individuals chosen to participate in the data collection was chosen by his or her employer 

on a somewhat random basis.  The employers were asked to involve only journey-level 

workers although a few helpers were included in the surveys.  The researchers in this 

study were not aware of the exact procedures for including individuals in the study as 

they changed from project to project and were based on the preferences of the managers 

for that project. 

The data gathered in this research effort, however, can be considered to be 

equivalent to data obtained using cluster sampling.  In this research effort, each project 

represents a cluster from which a sample of workers was analyzed.  Each cluster is 

intended to be “representative of the entire population” (Berenson et al 2002). This is 

dependent on the limitation that the population represents industrial construction projects 

in the United States. 

3.3.1 Survey Instruments 

To facilitate the data collection process and enable the analysis of that data, a set 

of survey instruments were created.  These survey forms enabled the collection of data 

that could then be input into a database that would calculate implementation scores (Tier 

I and Tier II Individual and Project Scores) based on the metrics developed.  These forms 

were intended to be used in on-site survey and interview sessions with the craft- and 

supervisor-level workforce.  There were two forms that collected this information: 1) the 

Individual Skills Assessment, and 2) the Background Questionnaire.  The Individual 

Skills Assessment surveys the skill level and experience of the journey-level workforce 

asking questions about craft certifications, technical training, and administrative skills.  
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The Background Questionnaire gathers information on the background (education, 

language, age, etc.) of the workers.  There is a third survey form that was used to collect 

information on the project level management practices, the Management Practices 

Questionnaire.  All of the forms were created with the input of senior industry advisors 

and tested on a pilot project to ensure their feasibility.  A copy of these forms can be 

found in Appendix B. 

3.3.2 Fieldwork Procedures 

Standardized procedures were developed for use on each of the project visits used 

in this data collection effort.  After initial contact was made for the project visit, either 

through a contractor or an owner organization, the procedures governed the type and 

timing of the information gathered.  The major steps of the procedure are described in 

sequential order in the following paragraphs. 

Projects were volunteered for the data collection effort by owner and contractor 

organizations and therefore were not randomly selected by the researchers.  Prior to the 

site visit, a list of questions intended to facilitate the data collection process were sent to 

the site representative.  Some of these questions involved the actual logistics of the visit, 

maps, hotels, on-site facilities, etc. while the rest of the questions were intended to gather 

preliminary project level information.  The site representative was asked to select three to 

four groups of journey-level craft workers and one to two groups of supervisors to 

participate in the surveys.  Each group would take approximately 30 minutes to complete 

the surveys. 

Once on site, the researchers met with each group of workers in a conference 

room or other large room.  A short, five-minute introduction was given to the workers 

about the research effort and the reason for the researchers’ presence.  Then each of the 

two worker surveys was administered with each question receiving a detailed 

explanation.  Literacy was required of all of the workers surveyed and although a Spanish 

form was available (Appendix C), it was only used for clarification of terminology.  At 
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the end of each session, a series of questions would be asked to collect some anecdotal 

information.  The questions used were determined by each researcher and varied from 

project to project.  They included: “How many of you would recommend construction as 

a career for your son or daughter?” or “Why did you chose to work in the construction 

industry?”  These questions were not intended to produce statistical data. They were 

directed toward acquiring anecdotal information.   This process was repeated for each of 

the groups of journey-level workers and for each of the groups of supervisors. 

To collect the project level information, a meeting with the project management 

team was held at each site.  Although the attendance varied from project to project, there 

was usually at least one project manager, a superintendent, and a human resources 

representative at this meeting.  The Management Practices Questionnaire only required 

about twenty to thirty minutes to complete and usually another half hour was utilized to 

gather additional information about the project, workforce management practices, and to 

answer any questions about the research.  The entire data collection process for one 

project required a time commitment of approximately four to six hours from the site, as 

shown in Table 3.2. 

Table 3.2: Time Commitments for Each Project Visit 

Quantity/ Type of Group* Time Per Group 
4-5 groups of craft workers 30 min. 
1-2 groups of supervisors 30 min. 
1 group of site managers 1 hour 
Total Estimated Time Required: 4-6 hours 

* Group size = 10-15 people, depending on size of room available

 

After the site visit was completed, all of the information collected was then 

entered into a database specifically developed for this research.  The database will be 

described in greater detail in a subsequent section.  It is important to note that not every 

respondent completed every question in the surveys; therefore there is not necessarily the 
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same number of responses for every question.  All of the data entered into the database 

was checked for accuracy and understanding of the question asked.  If any clarification 

was needed, the site representative would be contacted and the information was usually 

provided. 

A report was generated for each project and provided to the project representative.  

The report compared the Tier I and Tier II project scores for that project against the 

baseline of other projects that had been surveyed to date.  Other descriptive information 

about the workforce on the site was also provided.  A sample project report is included in 

Appendix C. All of the identifying information about the project (name, specific location, 

companies involved, etc.) has been removed to maintain confidentiality. 

3.3.3 The Microsoft Access© Database 

As stated before, to facilitate the data collection and analysis process, a Microsoft 

Access© Database was created.  It utilizes several forms and tables based on each of the 

survey tools used in this research effort.  The forms also calculate the individual Tier I 

and Tier II scores for each worker and store them in an associated field.  The forms are 

shown in Figures 3.6 through 3.8.  Each form stores information in a separate table and 

was developed to insure consistent data entry throughout the database.  A significant 

number of queries are used to extract and group the data for additional analysis.  The 

results of this data analysis will be covered in Chapters Four and Five of this dissertation.  

Chapter Four will cover more of the descriptive worker level data and will describe the 

level of competency of the supervisors surveyed in this research.  Part of Chapter Five 

will look at the project level information that was collected and describe the baseline 

scores for the Tier I Workforce Management strategy.  
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Figure 3.6: Individual Skills Assessment Form 

 

 
 

Figure 3.7: Background Questionnaire Form 
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Figure 3.8: Project Management Practices Questionnaire Form 
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Chapter4:  Baseline Data Analysis 

4.1 DESCRIPTION OF PROJECTS STUDIED 

A total of 19 projects were volunteered for the data collection effort at the time of 

this dissertation.  The formal data collection phase of this research is complete, however, 

more projects are being volunteered and therefore more data will probably be collected in 

future project visits.  One of the nineteen projects was used as a Beta test of the surveys 

and another project was visited twice, once in the early stages of the project and again as 

the project was almost complete. 

All of the projects are industrial construction projects in the United States, with 

the majority of the projects located in the Gulf Coast and Southeastern parts of the 

country.  Each of the projects visited can be classified in one of seven sub-sectors of the 

industrial construction industry as shown in Figure 4.1. 

 
Chemical 
Process

2 Food  
Processing 

1 

Manufacturing
3

Petrochemical
6

Pharmaceutical 
1

Power 
Generation

5 

Power 
Transmission

2

 

Figure 4.1:  Industry Sectors 
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4.1.1 Brief Description of Projects 

General information for each of the 19 projects visited (projects 00 and 16 are two 

separate visits to the same project) is listed in Table 4.1.  A slightly more detailed project 

description is then given for each of the projects.  Project names have been changed to 

project identification numbers (ID) and the exact location of the project will be reduced 

to the state and general location of the project.  All company and individual participant 

information will be held as confidential and not disclosed in this dissertation. 

Table 4.1: Project Descriptions 

Project ID Date of Visit Industry Sector Location No. Surveys Merit or Union
007 November 2001 Power Generation Southeast 27 Merit 
01 February 2002 Petrochemical Gulf Coast 17 Merit 
02 February 2002 Power Generation Gulf Coast 124 Union 
03 April 2002 Power Transmission Southeast 23 Union 
04 May 2002 Food Processing Southeast 73 Merit 
05 June 2002 Petrochemical Mid Atlantic 36 Union 
06 July 2002 Power Generation West 59 Merit 
07 July 2002 Manufacturing Southeast 57 Merit 
08 July 2002 Power Generation Southeast 23 Merit 
09 August 2002 Petrochemical Gulf Coast 22 Merit 
10 August 2002 Petrochemical Gulf Coast 58 Merit 
11 September 2002 Pharmaceutical Southeast 28 Merit 
12 September 2002 Power Transmission Southeast 30 Union 
13 October 2002 Chemical Process Gulf Coast 28 Merit 
14 October 2002 Petrochemical Gulf Coast 115 Merit 
15 October 2002 Manufacturing Mid Atlantic 35 Merit 
16 October 2002 Power Generation Southeast 41 Merit 
17 October 2002 Manufacturing Mid West 25 Merit 
18 October 2002 Petrochemical Gulf Coast 64 Merit 
19 December 2002 Chemical Process Gulf Coast 30 Merit 

   Total 915  

Projects 00 and 16 

These two project IDs actually represent two visits to the same project.  It is 

located in Alabama and is a $120 million project for the construction of a 750 megawatt 

                                                 
7 This is the same project as Project ID 16.  Two separate project visits were made on two different dates. 
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combined cycle power plant.  At the first visit (00), 27 of the best workers were 

interviewed in a Beta Test of the metrics.  The second visit (16) was conducted as the 

project was nearing completion and 41 workers were interviewed from a random sample 

of the work force at the time of the site visit. 

Project 01 

This project is located in Texas and is a capital improvements contract for the 

maintenance and renovation of a chemical processing plant.  The contract is a five-year, 

renewable contract that is scheduled for review at the end of 2004.  Seventeen workers 

were interviewed from this site. 

Project 02 

This project is also located in Texas.  It is for the construction and upgrading of 

coal fired power generation units.  Approximately 550 workers are employed on this site 

in two shifts from multiple contractors.  During the site visit, 124 workers were 

interviewed and assessed. 

Project 03 

This project was very different from the other projects in several ways.  The 

owner of this project is a governmental agency that provides utility services to a wide 

region.  The employees interviewed from this agency were primarily transmission line 

workers.  The project assessment was conducted using teleconference, the first attempt at 

this method of data collection for this research effort.  A group of upper level managers 

and supervisors met and filled out all of the forms and were trained in assessing their 

crews.  These supervisors then provided forms to some of their crew members and 

facilitated the completion of the forms.  These completed forms were then returned to the 

researchers.  From this group, 23 workers were assessed. 
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Project 04 

Located in Tennessee, this project is an ongoing maintenance and small capital 

improvement contract for a manufacturing facility.  During the site visit 73 workers were 

interviewed. 

Project 05 

This is a union project located in West Virginia at a chemical manufacturing 

facility that produces many different polymers such as Teflon.  The contract is an 

ongoing maintenance and small capital improvements contract.  Thirty six people were 

interviewed during the site visit. 

Project 06 

This project is located in Arizona and is for the construction of a new power plant.  

The contract is an Engineer, Procure, and Construct (EPC) contract with one contractor 

providing the engineering, purchasing the major equipment and materials, and 

constructing the facility.  The workforce is very unusual in that approximately 60% of the 

workers are Navajo Indian and 30% of the workers are Hispanic.  Fifty nine workers 

were surveyed during the site visit. 

Project 07 

This project, located in Florida, involves the construction of a new cement 

manufacturing facility.  The peak workforce of this site is approximately 275 workers and 

57 were interviewed during the site visit. 

Project 08 

This project is a $100 million expansion of a polyester film plant in South 

Carolina utilizing a Construction Manager project delivery system.  The primary 

contractor interviewed for this project has a $10 million EPC contract for all of the utility 

work.  The electrical subcontractor allowed the researchers to interview 23 electrical 

workers during the site visit. 
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Projects 09 and 10 

These two projects are located at the same petrochemical facility in Texas.  One 

project (09) involved workers from the ongoing capital improvements contract.  Twenty 

two workers were interviewed from this group, although no project level information was 

gathered for this project.  No project level Tier I scores were calculated.  The other 

project (10) is a $220 million plant up-grade and addition.  Fifty eight workers were 

interviewed from this project.  This project did supply some of the project level 

information and was scored using the Tier I metrics. 

Project 11 

This is a $24 million expansion of a pharmaceutical facility in Tennessee.  It is 

another Construction Management contract where multiple subcontractors were involved.  

There were 28 workers interviewed from this project. 

Project 12 

Another teleconference assessment was conducted with the same utility company 

as in Project 03.  This time, an electrical group was assessed in the same manner as the 

previous project.  Supervisors were trained to survey their crews and the forms were 

returned to the researchers for analysis.  There were 38 workers interviewed from this 

project. 

Project 13 

Located in Texas, this project is an ongoing maintenance contract for a chemical 

processing plant.  The maintenance contractor has been at the facility for more than 20 

years.  During the site visit, 28 people from the maintenance crews were interviewed. 

Project 14 

This project is a $147 million expansion of a refinery in Texas.  As a very large 

project, the site representatives were willing to let the researchers interview a large 

number of workers.  One hundred and fifteen workers were surveyed during the site visit. 
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Project 15 

A $43 million EPC project for the construction of a new manufacturing facility in 

Virginia, this project provided researchers with 35 workers for interview and assessment. 

Project 17 

This project involves an ongoing maintenance and small capital improvements 

contract.  The same contractor has been maintaining this manufacturing facility in Ohio 

for almost 50 years.  There have been significant recent reductions in the workforce due 

to a gradual sale of the facility to new owners.  All 25 of the remaining workers were 

interviewed during the site visit. 

Project 18 

This project is a $100 million contract for the construction of a system to 

manufacture high density polyethylene in Texas.  Sixty six workers were interviewed 

during this site visit. 

Project 19 

This is an ongoing maintenance and small capital improvements contract in Texas 

at a chemical processing facility.  Several contractors are responsible for maintaining 

different parts of the plant.  Thirty seven workers from one of the maintenance 

contractors were interviewed during the site visit. 

 

4.1.2 Project Scores 

The Tier I Workforce Management Strategy is intended to maximize the 

utilization of the supervisory workforce on a project and to increase the productivity of 

the overall workforce through increased communications and improved management 

structures.  The metrics are designed to measure the degree to which current projects are 

utilizing the Tier I concepts and to set objectives or goals for the future implementation 

of the Tier I Strategy.  The Tier I Index is a score indicating to what degree a project is 
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implementing components of the Tier I Strategy.  Since the Two-Tier Strategies are so 

new, it is recognized that there is no project specifically implementing either strategy.  

The basic components, however, of the Tier I Strategy are not foreign to most employers 

in the construction industry.  They are based on best practices in the construction 

workforce management arena.  

Each project for which information was available was scored using the Tier I 

Metrics described in Chapter 3.  Each category has a maximum score of 100 points and 

when summed, the maximum Tier I Project Score is 10.0.  Table 4.2 describes the scores 

in each category for each project and gives the average scores for the projects surveyed.  

Two projects, Project 00 and 02 were assessed only on their Tier II scores, therefore the 

Tier I project information is not available.  Project 09 did not provide any project-level 

information and therefore could not be assessed. 
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Table 4.2: Tier I Project Scores and Averages 
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01 42 38 100 79 55 314 6.28 10
03 100 50 91.5 100 95 436.5 8.73 10
04 50.1 47 68.5 49 87 301.6 6.03 10
05 75 62 100 100 87 424 8.48 10
06 59 15 67.5 74 75 290.5 5.81 10
07 56 12 81 70 76 295 5.89 10
08 85 15 75 57 95 327 6.54 10
10 66 32 72.5 69 73 312.5 6.24 10
11 87 90 94 78.6 73 422.6 8.46 10
12 99 56 50 51.3 87 343.3 6.86 10
13 49 51 87.5 48 50 285.5 5.71 10
14 68 80 80 76 75 379 7.57 10
15 60 38 100 58 92 348 7.54 10
16 75 52 75 48 88 338 6.76 10
17 90 50 75 100 80 395 7.89 10
18 56 38 83.5 70 88 335.5 6.70 10
19 89 35 75 83 77 359 7.17 10

Avg 70.9 44.8 80.9 71.2 79.6 347.5 6.98 10

 

The average project score on the Tier I Index is 6.98 out of 10.0.  This is a 

relatively high score but is not surprising considering that the Tier I Strategy is based on 

current industry best practices.  Also, the majority of these projects involve CII 

companies that pride themselves on achieving higher than industry average performance.  

These companies may therefore have higher Tier I Scores than might be found on other 

industrial construction projects.  The scores in Table 4.2 do, however, highlight the fact 

that few, if any, companies are utilizing all aspects of a formal, structured workforce 

management strategy.  If this was the case, then there would be more projects scoring in 

the 8 to 10 point range.  Figure 4.2 is a box plot of the Tier I and the Tier II Index Scores.  
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Although both scores are measured on a scale of 0 to 10, the Tier II Index is much more 

future oriented and it is expected to be lower than the Tier I Scores for the same project.  

The dashed line represents the median value while the solid line inside the box represents 

the mean Index score.  Only 17 project scores are used in this research.  For more 

detailed statistical analyses, it would be necessary to have more project assessments.   
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Figure 4.2: Box Plot of Two-Tier Project Indices 

It is important to know in which areas the projects are experiencing the lowest 

scores and in which areas they are scoring the highest.  Knowing the areas of greatest 

concern can help those projects make any modifications that will provide the greatest 

return.  Figure 4.3 compares each project to the other project scores by each of the five 

categories: Project Average Work Skills, Information Technology (IT) Utilization, Craft 

Utilization, Project Communication, and Management Structures.  The figure also shows 

how each of the five categories contributes to the overall Tier I Index for that project. 
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Figure 4.3: Tier I Index Scores by Project ID 

It is evident from this figure that the area with the largest room for improvement 

is in IT Utilization.  The average score in this category is 44.8 out of a maximum of 100 

points.  This means that very few projects are fully utilizing computers and other 

information technology with their supervisors.  The construction industry, as a whole, has 

been slow to implement these kinds of IT innovations at the site level.  The Tier I 

Strategy, however, is designed to take advantage of the productivity enhancements that 

can be achieved through the use of computers and other technologies.  The other project 

categories have varying scores and there are components within each category that 

warrant further investigation.  These will be explored further in Chapter 5 of this 

dissertation. 
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4.2 WORKER DEMOGRAPHICS 

Although the primary subject of this research is the supervisory level workforce, 

it is important to understand the makeup and demographics of the crews with which this 

workforce interacts.  Most people have certain perceptions about the makeup of the 

construction workforce.  Some of the results of this survey reinforce those perceptions 

and yet some of the results of this research refute them.  The current perceptions that 

many people, including those who work in the construction industry, have about the 

construction workforce are: 

1. The workforce is not diverse.  It is dominated by white males. 

2. The workforce is uneducated or less educated than the rest of the working 

population. 

3. Construction workers are not receptive to computers or information 

technology. 

4. The workforce is aging with fewer and fewer young people entering the 

industry. 

5. Construction workers are not satisfied with their careers in the industry. 

6. Construction workers receive little or no formal training. 

7. The construction workforce is transient and does not have any loyalty to 

their current employer. 

The first perception of an all white male workforce is, for the most part, an 

accurate assumption.  Although race was not a question on the survey, information on 

gender, country of origin and language was collected.  Of the over 875 journey level 

workers that responded to the question, only 15, or less than 2% were women.  Over 82% 

of respondents indicated that English was their primary language and almost 18% 

indicated a primary language of Spanish.  Over 84% of the workers interviewed were 

born in the United States while the other 16% was divided among immigrants from 

Mexico, South America, the Caribbean, and elsewhere as shown in Figure 4.4. 
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Figure 4.4: Respondents’ Country of Origin 

The construction workforce is not uneducated and it has not been so for a long 

time.  The Construction Industry Cost Effectiveness Project found in 1982 that “[we] 

have a bright, well-educated and independent work force” (CICE, 1982).  The data 

collected from this survey supports that statement.  The construction workforce on the 

projects interviewed is as educated as the general population, at least at the high school 

level as shown in Table 4.3.  While it is not expected that construction workers would 

have advanced degrees or even much in the way of post-secondary education, the 

majority (82%) of the workforce had graduated from high school and many (26%) have 

had some college experience. 
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Table 4.3: Highest Education Level Attained (Percent of Respondents) 

  US8 
Surveyed 
Workers9 

Less than 9th grade 7.5 6.6 
9th to 12th grade, no diploma 12.1 11.5 
High school graduate (includes equivalency) 28.6 49.3 
Some college, no degree 21 26.3 
Associate degree 6.3 3.9 
Bachelor's degree 15.5 2.0 
Graduate or professional degree 8.9 0.4 
Percent high school graduate or higher 80.4 81.9 
Percent bachelor's degree or higher 24.4 2.3 

 

Computer use in construction is something that has taken many years to 

proliferate and even today, the use of computers is limited to on-site trailers and offices 

and has not been widely utilized in the management of the workforce.  Time sheets and 

other logs may be kept electronically, but most construction workers do not have access 

to these computers.  It has often been said that the workers are not receptive to using 

computers or other types of information technology.  From the responses in this survey, 

however, it was found that almost 59% of the workers knew how to use a computer and 

those workers had been using them for an average of 5.6 years.  It seems that construction 

workers do have some aptitude for using computers and probably with minimal training 

could begin to utilize a computer on the jobsite. 

The construction workforce is getting older.  Many studies have found that fewer 

18 to 24 year olds are entering the industry.  This was the age group of people that was 

traditionally considered the primary pool of workers from which apprentices and helpers 

were drawn.  The box-and-whisker plot in Figure 4.5 shows the range of ages for each 

position that were found in our survey.  The average age of the worker interviewed in this 

study is almost 41 years.  The average age of the apprentice/ helper category of workers 
                                                 
8 Source: US Census 2000 
9 Source: Two-Tier Baseline Data Collection Database 
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in this study is over 29 years, much older than the 18-24 year olds that traditionally made 

up this group.  It is important to note that the group of workers surveyed is part of a 

population of industrial construction workers and were drawn from companies that strive 

to utilize the best workers possible.  This may mean that these companies have hired and 

retained some of the older, more technically qualified workers, thus increasing the 

average age of the sample. 
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Figure 4.5: Age of Workers Interviewed by Position  

Another current perception of the construction workforce is that they are not 

satisfied with their career in the construction industry.  The results from this research 

suggest that this is not necessarily the case.  The workers were asked to rank on a scale of 

1 to 5, with 1 being Very Dissatisfied and 5 being Very Satisfied, their satisfaction with 

their career in the construction industry.  Figure 4.6 displays the percent of the 

respondents that indicated a certain rating.  Over 55% of the respondents indicated a 
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satisfaction rating of either 4 or 5, leading the researchers to conclude that the majority of 

the workers are satisfied with their career.  A satisfaction rating of 3 was a “Neutral” 

rating which could have been interpreted in a positive or a negative context by each of 

those respondents.  It is interesting to note, however, that less than 11% of the workers 

responded with a satisfaction rating of 1 or 2 indicating that few workers are truly 

dissatisfied with their careers.  
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Figure 4.6: Satisfaction Rating Responses (in Percent of Respondents) 

When asked about their satisfaction with their level of pay, however, the workers 

responded in a more negative fashion.  Only 35% indicated that they were satisfied with 

their pay while over 64% indicated that they were not satisfied with their level of pay.  

There does seem to be evidence that a construction worker’s pay rate is not dependent on 

the amount of experience or skill that the worker may have.  The level of pay is more 

dependent on the type of craft, the position held, whether union or non-union, and the 

region in which the worker is employed.  A box-and-whisker plot of the range of salaries 
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for the workers based on their position is shown in Figure 4.7.  The previous year’s salary 

was calculated by multiplying the worker’s current pay rate times the average hours 

worked each week and the number of weeks worked in construction last year.  Some 

workers may have only worked in construction a few weeks while others may have 

worked the entire year.  The salary data does not include any overtime that may have 

been completed or any fringe benefits, which could impact the salary amounts by 10 to 

20 percent. 
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Figure 4.7: Salary Earned in Construction Last Year by Position  

The perception that is the most indicative of the state of the construction 

workforce today is that the workers receive little or no formal training.  The results from 

this study indicate that this is exactly the case and is probably one reason why the 

shortage of skilled workers is being perpetuated.  Over 76% of the workers surveyed 

indicated that they received less than 25 hours of training (including skill updating and 
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safety training) per year as shown in Figure 4.8.  This is very low considering that for 

each project a worker is employed, he or she must complete a mandatory eight hour 

Occupational Safety & Health Administration (OSHA) safety training course. 
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Figure 4.8: Hours of Craft Skills Training Received Each Year  

The type of training that the workers did receive is varied and is not very 

structured.  The most prominent source of workforce training programs, NCCER, only 

represented about 12% of the total number of responses for training as shown in Table 

4.4.  Each worker could indicate more than one training source, in fact about 25% of the 

respondents indicated that they had participated in more than one source of training.  

Other than on-the-job training, vocational training programs represented the largest 

contributor of training to the workers interviewed.  In fact, 173 workers or about 20% of 

the workers surveyed indicated that they had completed a vocational or technical training 

program outside of any apprenticeship training.   
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Table 4.4: Training Participation 

Type of Training 
Number of 
Responses 

Percent of 
Responses 

NCCER 141 12.5 
Basic Military 29 2.6 
Military C 20 1.8 
Vocational Training Program 142 12.6 
Union Apprenticeship Program 135 12.0 
Company (Non-union) Apprenticeship Program 42 3.7 
Company Craft Certification 101 9.0 
On the Job Training 516 45.8 

The majority of the workers surveyed at the journey level or above have more 

than 10 years of experience in their current craft (Figure 4.9).  It is evident from the 

training data that most workers have to acquire their craft skills through on-the-job 

training and through experience.  Again, it must be noted that the companies from which 

the data was collected in this research effort often try to hire and retain their best, most 

experienced workforce.  This may be one reason why the craft experience is relatively 

high.  This may not be the same for the general construction population.  It will be 

assumed for this research, however, that the data is representative of the industrial 

construction journey-level workforce. 
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Figure 4.9: Box-and-Whisker Plot of Craft Experience by Position 

The last perception that is analyzed by this research is the perception that the 

construction workforce is transient and is not loyal to employers.  To determine the truth 

of this statement, the workers were asked if they had worked for their current employer 

prior to this project.  About half of the workers (49.5%) responded that yes, they had 

worked for that employer before and half (50.5%) responded that no, this was the first 

time working for this employer.  There are many reasons for a workers return to an 

employer including the location of the project, the reputation of the employer, and an 

employee’s need for a job.  Also, supervisory level workers are often employed on 

multiple projects by an employer and may be willing to travel to additional projects, thus 

increasing the likelihood of answering yes to the question above.  Also, there are reasons 

besides company loyalty that would lead to a “no” answer including: the 

employer/employee is new to the area, the employee is new to construction, or many 
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others.  Although this cannot be used to validate the perception of loyalty, it does seem to 

indicate that there is some percentage of the construction workforce that is transient, 

moving from company to company, and another group is more stable and willing to 

repeatedly work for the same employer.  The importance of this finding is that motivation 

and retention strategies that work for one of these two groups will probably not work for 

the other group and different strategies must be developed to maximize the utilization of 

these two very distinct groups.  Also, it is important to note that industrial construction 

itself is very transient, thus requiring some degree of transience in the workforce that may 

not be there for the commercial construction workforce. 

The industrial construction workforce in general is not very diverse, is educated, 

knows how to use a computer, is aging, is satisfied with the career, receives little formal 

training but is experienced, and some of the workers are loyal while some are transient.  

In putting together any strategy that is intended to maximize the productivity of a 

workforce, it is important to know the basic characteristics of that workforce.  The Tier I 

Workforce Management Strategy is designed to utilize a higher skilled supervisor group 

to manage the current worker pool.  Now that the characteristics of that pool have been 

determined, the competency level of the supervisors must be determined. 

 

4.3 COMPETENCY OF SUPERVISORS 

In this research, a Supervisor is any worker who has the title of foreman, general 

foreman, or superintendent or is working in one of those roles.  Each project or company 

may give different titles to these workers, but they are the ones who are directly 

responsible for the day to day operations of the crews.  They are the front-line 

supervisors.  It is these front-line supervisors who are critical to the successful 

implementation of the Tier I Workforce Management Strategy.  Tier I is designed to 

utilize highly trained, qualified supervisors to manage crews that may or may not have 

the technical skills required for the work.  It is suspected that these high quality 
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supervisors will be able to increase the productivity of the workers through their 

management, planning, mentoring and training skills.  The Tier I Supervisor’s Skills 

Score Metric for each supervisor is shown in Figure 4.10.  Planning and Job Management 

are the two most important elements of this metric and those are evaluated based on 

training and proficiency in those skills.  Planning skills are defined as proficiency in 

material, equipment, and tools planning; information request planning and procedures; 

short-term or short-interval planning; and scheduling.  Job Management Skills are 

defined as crew coordination, inter- and intra- craft coordination, selection of work 

packages, and leadership.  Two other criteria that are very important in determining the 

competency of supervisors for the Tier I strategy are Computer Skills and Continuous 

Training and Education.  From the previous section, it is known that the workers have 

some computer knowledge but it is not known the extent to which these workers can 

utilize that knowledge at work on a construction site.  Also, it was learned that the 

construction workforce is receiving little or no training in technical skills but the 

researchers wanted to determine the extent to which supervisors were receiving training 

and in what areas they were receiving training. 
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Elements Weight Evaluation Criteria Score 

More than 10 years experience at certified craft level 10 
5 years experience at the certified craft level 5 Technical Experience 1.0 
Less than 1 year experience at the certified craft level 0 
More than 200 hours of training/skills updating in the 
last 3 years 10 

100 hours of training/skills updating in the last 3 years 5 Continuous Training 
and Education 1.0 

No training/skills updating since first craft 
certification 0 

Proficient in at least 4 administrative skills 10 
Proficient in 2 administrative skills 5 

Administrative (cost 
management, scheduling, 
material management, RFI, 
and estimating) 

1.0 
Not proficient in any administrative skills 0 
Proficient in at least 5 computer skills 10 
Proficient in 3 computer skills 5 

Computer (e-mail/internet, 
word processing, spreadsheet, 
scheduling, estimating, CAD, 
and material management) 

1.0 
Not proficient in any computer skills 0 
Proficient in planning skills 10 
160 hours of training but not proficient in planning 
skills 5 

Planning (material, 
equipment, tools and 
information request, short-
term planning, and 
scheduling) 

2.0 

No training in planning skills 0 
Proficient in job management functions 10 
160 hrs of training but not proficient in job 
management functions 5 

Job Management (crew 
coordination, inter- and intra- 
craft coordination, selection 
of work packages, and 
leadership) 

2.0 

No training in management functions 0 
Certified in assigning and assessing task training 10 
Experience but no certification in task training 5 

Task Training (ability to 
train unskilled workers in 
tasks, instructor or proctor) 

1.0 
No training and certification 0 
Superior in all categories 10 
Superior in some, modest in others 5 

Work Record (safety, 
attendance/ truancy, quality, 
productivity, and initiative) 

1.0 
Weak in most categories 0 

Figure 4.10: Tier I Supervisor’s Skills Score Metric 

Each supervisor was scored using the above metric and the average score for each 

of the categories can be found in Table 4.5.  The elements in italics are the areas that have 

been deemed of greatest importance to the Tier I Strategy and most of them have the 

lowest percent of maximum scores, indicating a need for increased proficiency.  

Although the element Task Training also has a low percent of maximum score, it is an 

area that is limited primarily to foremen only and therefore it is expected that general 

foremen and superintendents, whose daily interaction with workers is limited, would 

have lower scores. 
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Table 4.5: Average Supervisor Score on Tier I Supervisory Skills Metric 

Element Weight Average 
Score Maximum % of 

Maximum
Technical Experience 1.0 8.69 10 86.9 
Continuous Training and Education 1.0 5.71 10 57.1 
Administrative 1.0 6.19 10 61.9 
Computer 1.0 3.05 10 30.5 
Planning 2.0 11.68 20 58.4 
Job Management 2.0 12.28 20 61.4 
Task Training 1.0 5.55 10 55.5 
Work Record 1.0 8.42 10 84.2 
Total 10.0 61.57 100  

The four areas identified by the researchers and the industry representatives as the 

most critical to the performance of a supervisor are: Continuous Training and Education, 

Computer Skills, Planning Skills, and Job Management Skills.  These are not necessarily 

the elements where there is the greatest need for improvement.  They are, however, most 

important to the overall concept of increasing the skills and capabilities of the 

supervisors. 

4.3.1 Continuous Training and Education 

The amount of training and education that a supervisor receives throughout his or 

her career is critical to the success of that supervisor.  Very little formal training, 

however, is provided to supervisors once they have been assigned to the role of 

supervisor.  This seems to be the case for most organizations, not just construction.  In 

fact, Fombrun et al (1984) wrote that “Most of the development that occurs in 

organizations takes the form of on-the-job training.”  Each supervisor in this research 

study was asked to determine the number of hours of formal class room training that he 

or she had received in each of three areas: craft training, planning skills training, and job 

management skills training.  The majority of the supervisors received very little formal 

training in any of the categories.  Figures 4.11 to 4.13 are histograms that show how 

many supervisors received a certain number of hours of training in each category.  As can 

be seen in Figure 4.11, the majority of supervisors receive less than 50 hours of craft 
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training each year.  It is important to remember that this craft training also includes any 

mandatory safety training that must be completed on each project per OSHA regulations.  

This training number probably also includes the frequent two to three hour training 

sessions from material and equipment vendors. 
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Figure 4.11: Histogram of Supervisors Receiving Craft Training  

The next two histograms in Figures 4.12 and 4.13 describe the number of hours of 

training that the supervisors receive in planning and job management, respectively.  

These hours represent training received throughout the supervisor’s entire career.  It is 

evident that very few workers are receiving any formalized training in these areas. 
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Figure 4.12: Histogram of Supervisors Receiving Planning Skills Training 

0

10

20

30

40

50

60

70

80

90

0 50 10
0

15
0

20
0

25
0

30
0

50
0

70
0

90
0

M
or
e

Hours of Management Skills Training

Fr
eq

ue
nc

y

 

Figure 4.13: Supervisors Receiving Management Skills Training 
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Because supervisors tend to have more experience on average than other workers 

(see Figure 4.9), a regression analysis was conducted to determine if there is a 

relationship between the amount of experience in a craft and the amount of training 

received.  The hypothesis is that as supervisors have more experience, they would be 

exposed to more opportunities for training.  These workers also tend to make higher 

wages and may be considered more valuable to an employer, thus worth an extra 

investment in training.  What was found, however, is that there is no relationship between 

experience and any of the training categories.  The regression plots and statistics for this 

analysis can be found in Appendix D. 

From the education statistics that were described in Section 4.2 of this chapter, it 

is evident that the workers are not uneducated.  It is the same for the supervisors.  The 

highest education level attained for the supervisors is shown in Table 4.6.  A higher 

number of supervisors have received at least a high school diploma although a smaller 

percentage of supervisors completed a bachelor’s degree.  The supervisors are educated 

and should therefore have few intellectual restrictions for completing a training program. 

Table 4.6: Highest Education Level Attained (Percent of Respondents) 

 US 

All 
Surveyed 
Workers Supervisors

Less than 9th grade 7.5 6.6 3.1
9th to 12th grade, no diploma 12.1 11.5 5.2
High school graduate (includes equivalency) 28.6 49.3 57.7
Some college, no degree 21 26.3 28.9
Associate degree 6.3 3.9 4.6
Bachelor's degree 15.5 2.0 0
Graduate or professional degree 8.9 0.4 0.5
Percent high school graduate or higher 80.4 81.9 91.8
Percent bachelor's degree or higher 24.4 2.3 0.5
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4.3.2 Computer Skills 

The use of computers at the supervisory level is an important part of the Tier I 

Workforce Management Strategy.  It is important, therefore, for those supervisors to have 

adequate skills in using computers.  This survey asked the workers whether or not they 

knew how to use a computer and surveyed some of the computer applications in which 

they were proficient.  Over 74% of the supervisors in this research study indicated that 

they knew how to use a computer.  Of those who indicated that they did know how to use 

a computer, the average time spent using a computer was just over 4 years.  Foremen 

have the least computer experience with only 3.6 years of experience, General Foremen 

have an average computer experience of 5.6 years and Superintendents have an average 

computer experience of 5.9 years.  The supervisors were also asked to indicate how they 

had received their computer training.  Table 4.7 lists the number of respondents for each 

of the training categories and gives the percent of responses in that category.  Each 

worker could indicate more than one type of computer training. 

Table 4.7: Types of Computer Training Received 

 
Number of 
Responses 

Percent (%) 
of Responses 

Self Taught 120 77.9
Company Sponsored Training 9 5.8
On the Job Use 49 31.8
Formal Education/ School 22 14.3
Other 4 2.6

The majority of those who responded positively about computer knowledge 

indicated that they acquired that knowledge on their own.  Only one third responded that 

they gained their computer experience on the job.  These supervisors are probably the 

only ones who are even given the opportunity to use a computer on the job.  The majority 

of the projects interviewed in this research study did not provide computers to workers 

and when computer access was granted to supervisors, it was usually only to General 

Foremen and Superintendents. 
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As stated earlier, it is not only knowledge of computers, but specific applications 

that can be applied to a project that are important for supervisors.  The skills that have 

been identified by the metrics as important for supervisors are: email and internet skills, 

word processing and spreadsheet skills, using computerized schedules and estimating 

programs, knowledge of Computer Aided Design (CAD) programs, and knowledge of 

materials management programs or systems.  Most of the supervisors interviewed were 

proficient in one or two of these computer skills, with email/internet and spreadsheet 

applications being the most popular.  For a maximum score on the Computer element of 

the Tier I Supervisory Skills Index, the supervisor must be proficient in at least 5 

computer skills.  The average number of skills for all of the supervisors was just under 

2.0 as shown in Table 4.8.  This table also shows the percent of the supervisors that 

indicated proficiency in the other computer skills. 

Table 4.8: Percent of Supervisors with Proficiency in Computer Skills 
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 Percent (%) of Supervisors with Proficiency in Skill 
Foreman 54.9 11.1 25.5 19.0 20.3 8.5 16.3 1.6 
General Foreman 68.3 26.8 36.6 36.6 48.8 12.2 29.3 2.6 
Superintendent 70.8 29.2 37.5 58.3 20.8 0.0 29.2 2.5 
Grand Total 59.2 16.1 28.9 26.6 25.7 8.3 20.2 1.9 

 

The supervisors interviewed seemed to have the basic understanding of computers 

that is so important to the Tier I Strategy.  They are, however, lacking the knowledge in 

the specific skills that they would be expected to utilize in effectively managing their 

crews under the Tier I Strategy.  By capitalizing on their understanding and providing 

specific training to these supervisors in the areas in which they had the greatest 

 69



     
     
     
deficiencies, the supervisors could help to improve their productivity and should increase 

the overall information technology utilization of the project. 

4.3.3 Planning Skills 

Planning skills, or short-interval planning skills, are crucial to the success of a 

Tier I Workforce Management Strategy.  Because supervisors are seen as the key element 

in coordinating and managing crews that may involve lower skilled workers, they must 

be able to manage and effectively coordinate their work with the work of the other crews.  

This planning includes making sure that materials are available and where they need to 

be, equipment is ready and available with the necessary operators, tools and information 

requests have been addressed and the response procedures are followed, the tasks for the 

crew have been planned for a specific time period, and all of the necessary people and 

activities are scheduled for that time period.  All of these tasks are critical to maintaining 

the flow of work on a construction project, yet very little formal training is given to the 

supervisors in these areas.  Table 4.9 describes the average number of hours of training 

that the supervisors reported they had received throughout their careers as well as 

whether or not they had received certification in planning or were proficient in planning. 

Table 4.9: Training, Certification, and Proficiency in Planning Skills 

Position 

Average Training 
in Planning 

(Hours) 

Certification 
in Planning 

(%) 

Proficient 
in Planning 

(%) 
Foreman 219.9 12.4 75.2 
General Foreman 104.1 17.1 80.5 
Superintendent 89.9 25.0 83.3 
Grand Total 183.8 14.7 77.1 

While the number of hours of training may seem adequate, many of these hours 

are probably not as accurate as expected and may incorporate some informal, on-the-job 

training experiences.  What is important to note from this table is that although less than 

15% of the supervisors have some type of certification in planning, the majority (77%) 

feel that they are proficient in planning the work of their crews.  A formalized training 
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process, or at least a standardized testing and certification process, could help to truly 

identify the planning skills of the people who are critical to the planning aspect of the 

project. 

4.3.4 Job Management Skills 

Similar to planning skills, and no less important, are job management skills.  

These skills include crew coordination, coordination within a craft and between different 

crafts, the selection of work packages for the specific crew, and leadership.  These skills 

cannot exist without adequate planning skills and are inherent in effective supervision.  

Again, very little formalized training is offered in this area.  Most training that is received 

by the supervisory workforce is received through supervisory training programs that may 

briefly cover these areas but offer very little formalized and specific training.  This is 

shown in Table 4.10 in the slightly increased number of hours of training from the 

planning training and an increase in the number of job management certifications.  The 

number of supervisors indicating that they are proficient, however, is the same as those 

indicating proficiency in planning skills at 77%. 

Table 4.10: Job Management Skills Training, Certification, and Proficiency 

Position 

Average Training 
in Job Management 

(Hours) 

Certification in 
Job Management 

(%) 

Proficiency in 
Job Management 

(%) 
Foreman 230.1 20.9 75.8 
General Foreman 136.2 19.5 78.0 
Superintendent 228.3 41.7 83.3 
Grand Total 212.2 22.9 77.1 

Employers and project manager for construction companies must make a 

concerted effort to train and certify their supervisors in planning and job management 

skills to ensure that all of the supervisors have the necessary training and standardized 

knowledge to perform the job that they have been hired to do.  The basics are in place; 

there are supervisory training programs but they need to incorporate more training in the 
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areas that are the most critical for the success of the crews and the effective management 

of the workforce. 

4.3.5 Willingness and Receptiveness of Supervisors 

For successful implementation of the Tier I Strategy, the front-line supervisors 

must be willing to participate in training, in learning new skills, and in the strategy itself. 

One primary element of the strategy is training — specifically, in the use of technology, 

administrative skills, planning skills, and management skills as described in the previous 

sections. In the survey, each supervisor was asked to rate his or her receptiveness to some 

of the elements of the Tier I Strategy on a scale of 1 to 5, where 1 represents a strong 

disagreement, 3 is neutral, and 5 represents a strong agreement to the element. Table 4.11 

lists the percent of supervisors rating the element as either 4 or 5. As the table depicts, the 

majority of supervisors are willing to adapt to new technology and receive training in the 

necessary elements of Tier I.  In each of the categories, over 80% of the supervisors were 

willing and receptive to receiving training.  The question did not specify how that 

training would be provided and it is anticipated that some of the receptiveness may 

decrease if the supervisors were expected to receive training completely on their own 

time and with their own funding.  The rewards for participating in the training would 

have to be large enough to entice the workers to invest in the training.  This will be 

explained further in Chapter 5 through an analysis of the benefits and costs of the Tier I 

Strategy and in the basic implementation guidelines. 
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Table 4.11: Willingness of Supervisors to Receive Training 

 Percent of Supervisors Willing to: 
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Foreman 85.4 82.8 80.6 89.6 88.8 

General Foreman 77.8 77.8 84.4 82.2 82.2 

Superintendent 70.4 85.2 81.5 85.2 77.8 

Grand Total 81.7 82.0 81.6 87.4 85.9 

 

4.4 CONSTRUCTION PHASE SUCCESS INDICATORS 

The long-term results of the Two-Tier Workforce Management Strategies involve 

improving the overall effectiveness of workforce management on a project to the point 

that it leads to overall improvement in the success of the project.  The anticipated results 

are shown in Figure 4.14.  The Tier I and Tier II Indices are located on the horizontal 

axis.  The “Success Index” is located on the vertical access.  There has been some 

research into what should be included in the “Success Index” and will be covered in this 

section. This is not an absolute representation of the results, but just a conceptualization 

of them. It is anticipated that Tier I will be more readily and easily adopted because it is 

similar to how the workforce is being utilized today.  Its future impact on the success of a 

project will be more limited, however, than those predicted for Tier II.  Tier II, which 

requires significant changes in training and workforce infrastructure, will probably be 

slower to see widespread adoption, but has the capability of producing greater increases 

in construction phase success. 
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Figure 4.14: The Construction Phase Success Index Concept 

4.4.1 Construction Phase Success Index 

A research study conducted by the Center for Construction Industry Studies in 

conjunction with the CII Benchmarking and Metrics Committee, created an index that 

could be used to calculate the Construction Phase Success Index for a project (Shields 

2003).  The study used information collected by CII on projects across the United States 

as part of the Benchmarking and Metrics database.  A series of statistical analyses were 

conducted to produce an index based on four primary variables: cost, schedule, quality 

and safety.  These are often the measures that are used in determining the “success” of a 

project.  The variables are listed below: 

• Cost- Construction Cost Growth Score (ccgs) 

• Schedule- Construction Schedule Growth Score (csgs) 

• Quality- Rework Factor Score (rfs) 

• Safety- Lost Workday Case Incident Rate Score (lwcirs) 
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Using the data collected in the database and thorough statistical computations, a 

table was created that generated a score for each variable on a scale of 0 to 10, as shown 

in Table 4.12.  The formula for calculating the construction phase success (CPS) index is: 

CPS = 0.38 ccgs + 0.25 csgs + 0.32 rfs + 0.05 lwcirs 

Table 4.12: Construction Phase Success Score Components 

Score ccgs csgs rfs lwcirs 
10 ≤ -0.20 ≤ -0.14 ≤ 0.0077 < 0.04 
9 (-0.20) – (-0.13) (-0.14) – (-0.08) 0.0077 – 0.0128 0.04 – 0.09 
8 (-0.13) – (-0.08) (-0.08) – (-0.04) 0.0128 – 0.0176 0.09 – 0.15 
7 (-0.08) – (-0.04) (-0.04) – (-0.01) 0.0176 – 0.0224 0.15 – 0.21 
6 (-0.04) – 0.00 (-0.01) – 0.03 0.0224 – 0.0276 0.21 – 0.28 
5 0.00 – 0.05 0.03 – 0.06 0.0276 – 0.0345 0.28 – 0.38 
4 0.05 – 0.10 0.06 – 0.10 0.0345 – 0.0423 0.38 – 0.48 
3 0.10 – 0.15 0.10 – 0.15 0.0423 – 0.0531 0.48 – 0.62 
2 0.15 – 0.22 0.15 – 0.20 0.0531 – 0.0700 0.62 – 0.81 
1 0.22 – 0.34 0.20 – 0.30 0.0700 – 0.1065 0.81 – 1.14 
0 ≥ 0.34 ≥ 0.30 ≥ 0.1065 ≥ 1.135 

This Construction Phase Success Index is excellent for comparing projects once 

the project has been completed.  There is some prediction of the cost growth, schedule 

growth, rework and safety that can be done prior to completion but often the data is 

inaccurate or difficult to obtain.  For the Tier I analysis, the researchers wanted to find 

some type of interim success measure that could be collected before the project is 

complete. 

4.4.2 Interim Success Indicators 

The research team wanted to be able to gather information from the projects, 

while on-going, about potential success indicators.  Every participant on a project will 

probably view the success of that project as dependent on very different variables.  The 

owner may be most concerned with the timely completion of the project where the 

contractor may consider the project a success if the cost can be minimized.  The Craft 

Superintendent may view the project a success if the project has no accidents and no 

recordable injuries.  Looking at these types of data while the project is on-going can be 
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very difficult and many of the projects interviewed were reluctant to release information 

prior to the completion of the project.  In order to determine some measure of “success” 

for the projects, the researchers decided to look at some of the workforce related 

measures to see if there was some way to predict an improvement in those variables 

based on the Tier I Implementation Score.  Some of the variables considered were 

absenteeism, turnover, and the project’s recordable incident rate.  A regression analysis 

was performed for each of these variables and the Tier I Score.  There was no correlation 

between the Tier I Project Score and turnover or the recordable incident rate.  The data 

set for each of these variables was too small to produce any statistically valid correlations 

as well.  Although the absenteeism regression did not produce a statistically significant 

correlation, the preliminary indication is that there might be a relationship between the 

Tier I Project Score and absenteeism as shown in Figure 4.15. 
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Figure 4.15: Absenteeism and the Tier I Project Score 
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Chapter 5:  Implementation of the Tier I Strategy 

5.1 THE TIER I PROJECT BASELINE 

Implementation of any strategy is the “turning of paper goals into real-time 

results” (Friedman et al 1998).  The “paper goals” for the Tier I Workforce Management 

Strategy are the metrics.  The metrics have been developed to set guidelines for the 

development of a strategy to effectively manage a construction workforce, regardless of 

its skill level.  Before implementation can even begin, a company must assess where it 

stands in regard to the established goal, or the Tier I Metrics.  From the 19 projects that 

were assessed in this research effort, a Tier I Project Baseline was established.  This is the 

average score for each element within the Tier I Metrics.  There is variation from project 

to project for each element but the baseline can give owners and contractors an idea of 

where the industrial construction industry stands on these elements and how far the 

industry has to go to achieve a maximum score and thus fully implement the Tier I 

Strategy. 

It is important to realize that this Baseline has been established through on-site 

project visits of a limited number of projects.  It can be used to generalize the industrial 

construction industry but must not be seen as an absolute measurement of the industry as 

a whole.  Every project will be different and every company will have different ways of 

assessing and evaluating the elements below.  The metrics are designed to allow for this 

flexibility and individual customization.  It is this flexibility that will allow each project 

to adapt the elements of the metrics to fit in with company and project specific objectives 

and thus customize the implementation of the Tier I Strategy.  The Tier I Project Scores 

for each element for each of the 19 projects assessed in this study are located in Appendix 

E.  The average score and the percent deficit from the maximum score are shown in 

Table 5.1 for each element of the metric. 
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Table 5.1: The Tier I Project Baseline 

 Element 
Average Score 

(Max = 10) 
% 

Deficit 
Tier I Worker’s Score 

Proficiency (Average Score of Craft Evaluation Test) 7.1 -29 A Percentage of Rehired Employees 4.6 -54 
Tier I Supervisor’s Skills Score 

Technical Experience 8.5 -14 
Continuous Training and Education 5.9 -41 
Administrative  6.2 -38 
Computer 3.0 -70 
Planning 5.8 -42 
Job Management 6.2 -38 
Technical Experience 5.6 -44 

B 

Task Training 8.3 -17 
Project Average Work Skills Index 
 Average Score (A) 7.5 -25 
 Average Score (B) 7.0 -30 
Information Technology Utilization Index 
 Integrated Information Access 4.4 -56 
 Hardware 4.6 -54 
Craft Utilization Index 
 Crew Mix 7.9 -21 
 Worker Retention 8.2 -18 
Project Communication Index 
 Project Management Communication w/ Supervisors 6.9 -31 
 Supervisors Communication with Workers 8.4 -16 
Management Structures Index 
 Work Packages Materials and Tools 6.4 -37 
 Planning 9.5 -5.0 
 Metrics Based Controls 6.1 -39 

 

5.2 LEVEL OF EFFORT REQUIRED FOR IMPLEMENTATION OF TIER I 

The project baseline establishes where the industrial construction industry 

currently stands in terms of the Tier I Metric elements.  To accurately describe the 

feasibility of the Tier I Strategy, the level of effort required for full implementation of the 

strategy must be determined.  Full implementation is assumed to be the level of effort 

required to reach a 10 on each of the elements of the Tier I Metric.  The level of effort 

includes everything associated with increasing that element score from direct costs, 
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indirect costs, and opportunity costs to the more intangible things like attitudes, policies, 

and overall receptiveness.  The level of effort will be determined for each of the five 

metric indices: Project Average Work Skills, Information Technology Utilization, Craft 

Utilization, Project Communication, and Management Structures. 

5.2.1 Project Average Work Skills 

The Project Average Work Skills Index, as discussed earlier in this dissertation, is 

the combined average of the Tier I Worker’s Score and the Supervisor’s Skills Score.  

The Tier I Worker’s score is the combined average of the Proficiency Score for all of the 

workers on the site and the percentage of rehired employees.  The Proficiency Score is 

intended to be the average score of all employees on a craft evaluation test.  The average 

passing score should be about 70%, thus most projects were given a score of 7.0 out of 10 

for this element.  What was found in the field, however, is that not all employees are 

given a craft evaluation test when they are hired.  Many are asked about their skill levels 

without being given an evaluation to determine their exact skill level.  For the Tier I 

process to work, all employees must be assessed to fully know the extent of their skill 

levels.  The National Center for Construction Education and Research (NCCER) has a 

National Craft Assessment and Certification Program (NCAP) that is administered in 

cooperation with Psychological Services, Inc. (PSI).  The program is designed to be an 

efficient process to verify and document an employee’s craft knowledge and skill level 

(NCCER 2003). It should not be used as the exclusive determinant in a participant’s 

hiring, but it can be used to accurately gauge the skill level and job classification for that 

prospective employee.   

The Percentage of Rehired Employees is intended to encourage companies to 

rehire employees that have worked for them in the past.  The ideal percentage as 

identified by the metrics is 100%, however, this may not be a realistic target for most 

employers at this point in time.  It is anticipated that as more and more employees receive 

training and participate in a workforce management program that is designed to 
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maximize their utilization, they will want to return to this employer if given the chance.  

The Baseline score for this element is a 4.6, indicating that only 46% of the workers are 

rehired employees.  The level of effort required for this number to reach 9 or 10 will 

depend on the employment strategies of each project.  A project that keeps a database of 

all employees and his or her skill level and utilizes that database in its hiring process will 

have a greater chance of reaching a high score on this element than one that does not. 

The Supervisor’s Skills Score is an analysis of the skill level of all of the 

supervisors on the projects in the Baseline.  The average score for this element is a 7.0, 

indicating that although the supervisors are not at the maximum level, on average they 

seem to be fairly skilled.  The area with greatest room for improvement is the Computer 

Skills element.  The average score for this element was 3.0, leaving plenty of room for 

improvement.  The costs of implementing a computer training program will be covered in 

the benefit-cost analysis in Section 5.3.  Part of this training program will have to include 

a computer skills assessment and identification of which skills are the most important for 

the specific project.  Some projects may expect supervisors to be familiar with computer 

aided design programs while other projects may place more importance on materials 

management programs.  The assessment is necessary to make sure that valuable training 

resources are applied to those who most need the training in the areas important to the 

project. 

When projects can assess the proficiency of all of their employees, focus on 

rehiring employees, and assess and train supervisors effectively and efficiently, the 

Project Average Work Skills index of a project should be able to increase from 7.0 to the 

9.0-10.0 range. 

5.2.2 Information Technology Utilization Index 

This is the index that has the lowest overall Baseline score. With an average 

Integrated Information Access score of 4.4 and an average Hardware score of 4.6, it is 

evident that little Information Technology is being utilized at the supervisor level in the 
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industrial construction arena.  The Integrated Information Access element has three major 

evaluation criteria and the average for the projects is less than 4.5 points.  This is less 

than the 5-point evaluation criteria of “3 types of information are stored, integrated, 

continuously updated, and accessed by Field Supervisors electronically.”  The evaluation 

criteria for 10 points states that “All information is stored, integrated continuously 

updated, and accessed by Field Supervisors electronically.”  Moving a project from a 

score of 4.4 to a score of 10, involves giving access and updating responsibilities to 

supervisors in information areas such as schedules, costs, materials, equipment, safety, 

drawings, and worker skills.  For some projects and companies this will involve a 

complete change in management culture and will involve a significant amount of training 

for the supervisors.  On other projects, this may not be as difficult to achieve and may 

just involve putting more computers on the jobsite or allowing more integration of the 

information that is already being kept by the supervisors.  Either way, this element will 

require an adjustment at both the project and the company level in terms of how 

information is gathered, stored, and used on a project.   

The Hardware element, with an average score of 4.6, indicates that for most 

projects computer hardware is nearby and shared among crews.  This may be in the form 

of a computer in the job trailer that is used for looking at CAD drawings or used for 

supervisors to input time sheets or daily logs.  On most projects, the computers were 

available but were not often utilized by the workers or the supervisors.  For a project that 

is utilizing the Tier I Strategy, all supervisors will have access to a computer and it is 

even predicted that the use of wireless handheld, or wearable, computers will become the 

norm.  Only one project that was assessed was utilizing handheld computers on the 

jobsite.  Currently, technological limitations and the hardware costs are the prohibitive 

factors for most jobsites.  As the hardware improves in durability and cost, more and 

more projects will utilize these devices for the day-to-day management on the jobsite.  

 81



     
     
     
The benefit/cost analysis in Section 5.3 will cover the costs associated with the 

implementation of both the integrated information systems and the wireless hardware. 

5.2.3 Craft Utilization Index 

The Craft Utilization Index is an evaluation of the crew mix, or the use of 

supervisors on a jobsite, and worker retention.  The average Crew Mix score is 7.9.  

Although there is a 0 to 10 point scale, this element basically only has three possible 

scores: 0, 5 or 10.  Eleven of the 17 projects evaluated on the Tier I Strategy scored a 10, 

five scored 5 points, and only one scored a zero.  The Tier I Metrics have identified a 

crewperson to supervisor ratio of between 8 and 12 to 1 as the ideal ratio.  This will vary 

from crew to crew and craft to craft as well as on union projects (where these ratios are 

established by the union), but it is expected that the average for a project will fall in this 

range.  Crews should not be too large and thus reduce the potential effectiveness of the 

supervisors or too small and thus increase costs by staffing a project with too many 

supervisors.  Electrical crews may be the only crews in which the crewperson to 

supervisor ratio will be less than the ideal set by the metric, but again, it is expected that 

the average for the entire project will fall in this range.  To increase a project’s score to a 

10 for this element, projects will need to change their staffing levels to make sure that 

their crews are ideally staffed with 8 to 12 craft workers for every front-line supervisor. 

Worker retention is a measure of the turnover on a project and is identified as the 

retention of the planned workforce.  It does not include planned layoffs for completion of 

work, but identifies the unplanned turnover from fires and quits.  This rate is calculated 

using the formulas below: 

Retention Rate = Total Hires – (Number of Fires + Number of Quits) 
        Peak Workforce 
 
Worker Retention Score = (0.1667 x Retention Rate) - 5 

The retention rate was designed to determine the total hire to peak ratio while 

excluding unplanned layoffs.  The worker retention score formula was used to convert the 
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raw retention rate into a 0 to 10 point scale.  Most projects scored fairly well on this 

element, but there is still some room for improvement.  The Baseline score for Worker 

Retention is 8.2, indicating that most projects were able to retain about 80% of their 

planned workforce.  This means, however, that there was an average turnover rate of 

20%.  For these projects to obtain a score of 10 on the Tier I metrics, they need to cut 

their turnover rates in half.  This can be obtained by direct measures but it is intended to 

also be a side benefit of the Tier I Workforce Management Strategy and will be discussed 

further in Section 5.3. 

5.2.4 Project Communication Index 

The Project Communication Index is a measure of the communication channels 

that exist on a project between the project management team and the supervisors and 

between the supervisors and their crews.  The Tier I Strategy is designed around the 

maximum utilization of supervisors and this cannot happen if communication channels 

hinder the flow of information on a project.   

The first element, Project Management Communication with Supervisors, has a 

Baseline score of 6.9, indicating that for the most part projects have informal 

communication channels, regular meetings with supervisors, and supervisors can receive 

project information when it is requested.  The ideal, or 10, for this element would go 

beyond the “open door” policy as described on most projects and incorporate a proactive 

information and communication flow where supervisors are aware of and involved in the 

project operations and planning.  This communication system does not have to exclude 

the hierarchical structure of the project, but it should allow for proactive communication 

flow throughout that structure.  The level of effort required to reach this level will vary 

from project to project and from company to company.  Some projects have a culture or 

climate that automatically fosters this level of communication and cooperation between 

project managers and supervisors.  These projects will require little effort to improve the 

communication channels.  Other projects, however, are very hierarchical and will need to 
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consciously strive for more proactive communication from level to level.  The costs of 

this increased communication structure are difficult, if not impossible, to quantify due to 

the nature of the element itself.  This may require some projects to increase the number of 

project meetings or to change some of the communication structures and allow for more 

dissemination of information through newsletters, meetings, and other media. 

The second part of this index is the Communication with Workers.  The Baseline 

score for this element is higher than the project management communication element, 

8.4, indicating that communication is more proactive between supervisors and their 

crews.  Although this seems intuitive because supervisors spend so much of their time 

with their crews, there is still room for improvement.  Most projects and crews on those 

projects have regular “toolbox” meetings but the frequency of those meetings and the 

types of information disclosed to workers varied from project to project.  The Tier I 

Metrics define a score of 10 with the evaluation criteria of “Bi-weekly organized project 

meetings with workers, regular queries to workers and anonymous channels to voice 

concerns or suggestions.”  For projects to improve to a score of 10 there are many simple 

things to be done.  Project updates can be covered at the tool box meetings which should 

occur at least twice a week and suggestion boxes can be placed in accessible locations for 

the workers.  These can be done at minimal cost to the project, with great potential for 

improvement in communication and morale.   When workers are empowered with project 

information and feel as if their input is important, they will be more willing to improve 

productivity and help the project succeed rather than just do their job and go home. 

5.2.5 Management Structures Index 

The Management Structures Index is made up of three elements: Work Packages 

and Materials & Tools, Planning, and Metrics Based Controls.  The Planning element had 

a Baseline score of 9.5 indicating that most projects are currently utilizing these aspects 

of the Tier I Strategy as defined by the metric.  Because the Baseline score for this 

element is so high, it is assumed that little to no effort is needed for projects to improve 
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the score to the maximum of 10.  The Work Packages and Materials & Tools element, 

however, has a Baseline score of only 6.4 indicating that most projects have the requested 

information, drawings, and directions available to the crews with some delays but usually 

less than 10% of the crew’s time.  The delays are determined through the use of Foreman 

Delay Surveys as described in Chapter 3.  If a project is not scoring very high on this 

element, then a system for measuring and identifying the delays should be determined 

and systems put in place to minimize the impact of delays on the crews.   

Foreman Delay Surveys (FDS) are relatively simple to administer and can 

become part of the daily reports that supervisors complete.  For the most accurate results, 

all of the front-line supervisors should complete an FDS every day for a period of at least 

one month.  Then, an analysis of the areas of greatest delay can be conducted and a report 

can be generated.  This should be able to help management determine which areas need 

the greatest attention to minimize the delays that can impact the project.  A sample FDS 

and the associated report are included in Appendix F.  Once the areas of greatest delay 

have been identified, work packages can be developed to minimize those delays. 

Although Foreman Delay Surveys can be useful tools in identifying problem 

areas, they are not without their problems.  Sometimes supervisors are not willing to list 

all delays, especially those delays for which the supervisor is responsible, or are not 

always with their crews to observe all delays or causes for delays.  If a problem is 

suspected and is not immediately evident through FDS, other methods can be pursued.  

Craft questionnaires or interviews can be used to better identify and quantify constraints. 

The last element of the Management Structures Index is the use of Metrics Based 

Controls.  The average score for this element is 6.1, indicating that most projects utilize 

metrics based reports on at least a weekly basis.  These reports should include 

information such as schedule, cost, time, etc.  The importance of this element is not just 

in the timing of these controls, but it is in the deliberate measurement and tracking of 

project information.  Measuring all project information on a daily basis may not be 
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feasible or practical, but some of the information is so important that it should be tracked 

on at least a regular, frequent basis.  Improving this element to a 10 will require projects 

to invest in programs (electronically through the information integration systems) that 

can track the necessary information as it is collected daily through supervisors logs or 

daily reports.  The use of electronically integrated information will greatly improve the 

practicality and feasibility of this level of control of the project. 

 

5.3 RETURN ON INVESTMENT- A BENEFIT/COST ANALYSIS 

Industry representatives have realized the need for a structured management and 

development program for the workforce.  There is an assumption that training and 

development should produce bottom-line improvements in such things is productivity, 

quality, cost, and time.  Using the terminology “Return on Investment” seems to tie 

human resource development to accounting terminology, but it is intended to represent 

the quantifiable costs and benefits of the Tier I Strategy.  For a Return on Investment 

(ROI) process to be useful, there must be a balance between many issues such as 

feasibility, simplicity, and credibility (Phillips 1997).  Throughout this analysis, the ROI 

inputs will be kept very simple and will utilize conservative estimates.   

This analysis is not intended to represent the absolute return on an investment in 

this strategy that should be replicated by every project.  This ROI will serve only as a 

measure of the feasibility of the Tier I Workforce Management Strategy.  Every project 

will have very different values in terms of the costs associated with implementing the 

strategy as well as the benefits that will be accrued from the use of the strategy.  The 

analysis in this dissertation can serve as an example of the types of costs that should be 

included as well as an estimate of the types of benefits that can be produced.  The 

formulas used in these calculations are: 

Benefit- Cost Ratio (BCR) =  Program Benefits 
    Program Costs 
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Return on Investment (ROI %) =  Net Program Benefits x 100% 
     Program Costs 

Due to the short duration (8 months) of the project used in these analyses, the time 

value of money was not taken into consideration.  Should this be utilized on a longer 

project, the net present value of the costs and benefits would have to be analyzed. 

5.3.1 Estimation of Program Costs 

In a Benefit-Cost analysis, the costs associated with the program must be 

estimated.  This is an analysis that can also be conducted after a program has been 

implemented to evaluate the exact costs and determine if the intended benefits were 

indeed achieved.  Some of the areas of major costs for the implementation of the Tier I 

Strategy on an average project (based on the Baseline Project Scores) are listed below: 

• Proficiency testing for all employees using the National Craft Assessment 

and Certification Program (NCAP) 

• Craft training program for employees with deficiencies per NCAP 

• Training program for all supervisors 

o Instructor and materials 

o Time (if supervisors are paid for attendance) 

• Information technology hardware 

o Wireless networks 

o Handheld computers 

• Information technology software 

o Project information systems 

o Integration of existing systems 

• Program administration- A Tier I Advocate or Coordinator 

This list is not meant to be exhaustive but is intended to estimate the major costs 

that will be incurred by most projects during the implementation of Tier I.  The costs are 
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estimated using the CII Model Plant project (CII 1986) and the Baseline data collected as 

part of this research effort.   

The CII Model Plant project is a hypothetical petrochemical project that has been 

developed for research and testing purposes.  It utilizes hypothetical project information 

such as schedule, costs, resources, and personnel requirements based on information 

collected from industry practitioners.  This petrochemical project has an eight-month 

duration and the workforce requirements are shown in Table 5.2 along with the quantities 

that are used in the Tier I BCR Analysis.  The quantities are estimated using the average 

total number of workers from the projects in the Baseline assessment and by rounding off 

the average number from the CII Model Plant.  The number of supervisors is determined 

by dividing the quantity of workers for the BCR analysis by 10, assuming a crew to 

supervisor ratio of 10 to 1.  These are just estimates for the analysis and are not meant to 

be an exact representation of the staffing needs for a petrochemical project. 

Table 5.2: Staffing Levels for BCR Analysis 

Craft Average Maximum
Qty Used in 

BCR Analysis 
Number of 
Supervisors

Electrical workers 26 84 30 3 
Carpenters 14 53 15 2 
Laborers 22 74 30 3 
Operating Engineers 9 51 10 1 
Plumbers and Pipe fitters 47 130 40 4 
Painters 6 12 8 1 
Structural Ironworkers 6 24 10 1 
Boilermakers 11 34 15 2 
Insulators 7 19 10 1 
Welders 2 8 10 1 
Millwrights 5 19 10 1 
Total Workers 155 508 188 20 

 

The total estimated cost for the implementation of the Tier I Strategy on a 

hypothetical project (based on the CII Model Plant and the project Baseline) is $118,000.  

The estimated cost for proficiency evaluation and training is $45,000, for information 
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technology upgrades the costs are estimated at $44,000, and program administration is 

estimated at $29,000.  The breakdown and sources for these estimates are shown in 

Tables 5.3 through 5.5. 

Table 5.3: Training and Proficiency Testing Cost Estimate Example 

    Notes 
Number of Workers on Site   188 * See Table 5.2 
Number of Workers to Receive Craft Training 19 * Based on 10% of the workers 
Number of Instructors   2 * 1 instructor for every 10 workers 
Number of Supervisors on Site  20 * See Table 5.2 
Craft Training Estimate10 Unit Cost Qty Total  
Student Book $80.00 19 $1,520.00  
Instructor Book $50.00 2 $100.00  
Instructor Cost $3,600.00 2 $7,200.00  
Materials $25.00 19 $475.00  
Training Aids $25.00 2 $50.00  
Total Craft Training Estimate  $9,345.00  
Proficiency Testing Estimate11 Unit Cost Qty Total  
Authorized Administrator $1,600.00 1 $1,600.00 * For two weeks of administration 
Paper Exam Booklets $25.00 188 $4,700.00  
Performance Evaluator $1,600.00 2 $3,200.00 * For two weeks of administration 
Performance Verification 
Materials $5.00 188 $940.00 * Forms are free, but $5 processing fee 
Employee Time $12.00 376 $4,512.00 * For 2 1-hour evaluations 
Total Proficiency Testing Estimate  $14,952.00  
Supervisory Training Estimate Unit Cost Qty Total  
Student Book $80.00 20 $1,600.00  
Instructor Book $50.00 2 $100.00  
Instructor Cost $900.00 2 $1,800.00  
Supervisor Time     

General Foremen $23.00 200 $4,600.00 * 5 GF Receive 40 hours of training 
Foremen $20.00 600 $12,000.00 * 15 F receive 40 hours of training 

Total Supervisory Training Estimate  $20,100.00  
Craft Training Estimate  $9,345.00  

Proficiency Testing Estimate  $14,952.00  
Supervisory Training Estimate  $20,100.00  

   $44,397.00  
Total Training Estimate  $45,000.00 Rounded for conservative estimate 

 

                                                 
10 Source: Participating industry representatives (same source for Supervisory Training) 
11 Source: NCCER NCAP Accreditation Guidelines (NCCER 2003) 
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Table 5.4:  Information Technology Cost Estimate Example 

Hardware Unit Qty Total Notes 
Wireless Network (Small, 32 users)12     

VPN Box $5,000 1 $5,000
DHCP Server $1,000 1 $1,000
Switch $2,000 1 $2,000
Spares/Backup $500 1 $500
Access Points $449 2 $898
Cabling and Installation $1,000 2 $2,000
Client NICs $90 32 $2,880
Installation of NICs $175 32 $5,600
Total   $19,878

Handheld Computers     
For Foremen $150 15 $2,250 Average cost for lower end  models 
For General Foremen $300 5 $1,500 Average cost for higher end models 
Total    $3,750

Total Hardware Costs   $23,628
Software   Total Notes 

Project Information System   $10,000

Integration of Existing Systems   $10,000

Initial company outlays may be 
$200,000 or more, but this is the 
project allocation 

Total Software/Integration Costs   $20,000
     
Total Information Technology Costs  $44,000 Conservative estimate 

Table 5.5: Program Administration Estimate Example 

Program Administrator   
Salary (per year) $45,000.00
Salary (per week) $900.00
Weeks on project 32 Based on an 8 month project duration 
Total Administration Estimate $29,000.00

 

Again, it must be noted that these are just very conservative examples based on 

hypothetical project information.  There may be some additional overhead and 

maintenance costs for both the information technology and program administration. Each 

project will have to conduct its own cost estimates to more accurately determine the costs 

associated with implementing the Tier I Strategy on the particular project. 

 
                                                 
12 Source: Intel 2003 
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5.3.2 Estimation of Program Benefits 

Estimating the benefits that can be attributed to a specific program is somewhat 

more difficult than estimating the costs for the program.  There are two types of benefits 

that can be accrued from a program: hard benefits (increases in output, productivity, etc.) 

and soft benefits (reduced absenteeism, increased morale, worker satisfaction, etc.)  The 

hard benefits can usually be quantified in dollar amounts whereas the soft benefits are 

often very difficult to quantify.  The areas in which it is anticipated that the Tier I 

Strategy will produce the most benefits are: 

• Improved Productivity 

• Reduced Absenteeism 

• Reduced Turnover 

• Other Savings (reduced overhead costs due to IT improvements and 

administrative cost savings). 

There are two primary methods for converting soft data to dollar values (Phillips, 

1991).  The first involves using existing data or historical costs.  For the estimation of the 

Tier I benefits, some of the existing data will come from the Project information that was 

collected from each project during the Baseline Assessment.  Other estimates such as the 

dollar value of absenteeism and turnover will come from expert opinion.  Many of the 

industry representatives who participated in this study were able to provide rough 

estimates for some of these costs.  All estimates are conservative and are based on the 

hypothetical project being used in this analysis. 

The estimated benefits for the implementation of the Tier I Strategy on a project 

are listed in Table 5.6.  The total benefit for this example is estimated at $315,000.  The 

greatest savings seem to arise from productivity improvement, a value that although it is 

a conservative estimate, its accuracy will depend on the specific productivity 

measurements and improvements on the specific project.  It is important to note, 

however, that significant cost savings can be generated from a project that utilizes its 
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supervisors in a manner that significantly reduces administrative delays and thus 

improves productivity.  Tables 5.7 and 5.8 show the benefit breakdowns and the 

assumptions made in those estimates. 

Table 5.6:  Total Estimated Benefits Example 

Savings from Reduced Delays (Productivity Improvement) $180,000  
Absenteeism Savings $76,000  
Turnover Savings $19,000  
Other Savings $40,000  
Total Estimated Benefits13 $315,000  

Table 5.7:  Productivity, Absenteeism, and Turnover Savings  Example 

Increased Productivity Current After Tier I 
Total Labor hours for Project14 240,640 240,640
Total Delays (average) 20% 15%
Total Hours Lost to Delays 48,128 36,096
Cost of Delays (Average rate of $15/hour) $721,920 $541,440
Productivity Savings $180,480 
Absenteeism Current After Tier I 
Project Duration (days) 160 160
Absenteeism 10% 7.50%
# of Workers on Site 188 188
Number of Workers Absent/day 19 14
Cost of Absenteeism (per occurrence)15 $100 $100 
Total Cost/day of Absenteeism $1,880 $1,400 
Total Cost of Absenteeism  $300,800 $224,000 
 Absenteeism Savings for Project $76,800 
Turnover Current After Tier I  
Average Turnover Rate 20% 10%
# of Workers on Site 188 188
Number of Workers Replaced 38 19
Cost of Turnover (per occurrence)16 $1,000 $1,000 
Total Cost of Turnover $38,000 $19,000 
Turnover Savings for Project $19,000 

 

                                                 
13 Rounded for a conservative estimate 
14 Based on 5 eight-hour work days for 188 craft workers for 160 days (eight months) 
15 Source: Goodman et al 1984 
16 Source: CII Research Team Estimation 
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Table 5.8: Other Savings Estimates Example 

Other Savings   
Phone Charges (from using Wireless networks) 17 $3000/month $24,000 

Administrative delays (time for daily input) 
1/hour per day at $20/hr 
for 5 supervisors $16,000 

Total  $40,000 

 

The category of “other” savings could include a wide range of benefits that have 

not been discussed in this analysis for the sake of a conservative estimate.  There are also 

many benefits to the implementation of the Tier I Workforce Management Strategy that 

cannot be quantified but are probably just as important to companies and to individuals 

participating in the program.  Some of these benefits are: 

• Improved safety- It is assumed that a project that is managed well will also 

see an improvement in safety.  If the company and project already have 

established safety practices and an environment that encourages high 

safety standards, then more effective management will only help to 

reinforce those standards and practices. 

• Improved morale/ satisfaction- Workers do not have to deal with some of 

the inefficiencies of management that often impact their satisfaction on a 

project. 

• Increased retention of workforce- This is not only in terms of turnover but 

workers will want to continue to work for an employer that provides them 

with the level of satisfaction that they desire. 

• Attraction of more workers into the industry- This is one of the most 

intangible and difficult to measure benefit of this strategy.  It is assumed 

that as management of workers improves, workers who may enter 

construction occupations during slow economic periods or who do not 

                                                 
17 Based on savings from construction case study (Proxim 2003) 
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initially intend to make construction a career will in fact choose to make 

construction a career. 

• Improved career development- By focusing training and development on 

the supervisors of a project and paying those supervisors according to their 

skill level, a more defined career path can be established encouraging 

more workers to make construction a career. 

• Other intangible benefits- There will be many benefits to both the project 

and the individual workers that may never be specifically identified or 

quantified.  

Once all of the benefits have been estimated, project or company representatives 

will need to make sure that those estimates are conservative and represent, as closely as 

possible, the realities of the project.  After a project has been completed, these benefits 

should be re-examined to determine their accuracy and thus improve any further attempts 

at implementing the Tier I Strategy. 

5.3.3 The Benefit-Cost Ratio and Return on Investment 

After all of the costs and benefits of implementing the Tier I Strategy have been 

estimated, the benefit-cost ratio (BCR) can be calculated and a return on investment 

(ROI) determined.  The BCR and ROI calculations for this hypothetical project are 

shown in Table 5.9. The BCR for this project is 2.7 and the ROI is approximately 170%.  

Although these numbers are conservative estimates and should in no way be used to 

represent the absolute return generated by the implementation of the Tier I Strategy, they 

do present the concept that the Tier I Strategy can generate enough benefits to cover the 

cost of implementation. 

 94



     
     
     

Table 5.9: Benefit-Cost Ratio and ROI Calculations 

Benefit-Cost Ratio (BCR) = Benefits/ Costs 
Benefits $315,000 
Costs $118,000 

BCR 2.7

Return on Investment (%) 
= Net Program Benefits x 100% 
   (Program Costs) 

Net Program Benefits $199,455 
Costs $116,825 

ROI 170%

The successful implementation of the Tier I Strategy will require an investment of 

money, time, materials, and people.  The extent to which some of the costs and benefits 

discussed above are manifested on a project depends upon the nature of the project, the 

management systems currently in place, the management culture and the willingness of 

the employer to fully implement the necessary elements of the Tier I Strategy.  Every 

project will have different results.  A benefit-cost analysis and ROI should be conducted 

prior to the implementation of this strategy on any project and the results should be 

compared to the analyses done after the project is completed.  A record of all of the costs 

and benefits should be kept for each project to further improve the estimates for future 

projects and to keep track of how well the Tier I Strategy is implemented on an individual 

project.  Section 5.4 will provide a general outline for the implementation of the Tier I 

Strategy and will cover the documentation of implementation. 

The benefit-cost analysis should help project administrators to determine if the 

Tier I Strategy is feasible for the specific project.  There may be areas that need 

modifications or there may be some aspects of the strategy that have to be phased in over 

a period of time.  The positive ROI that was determined for the hypothetical project 

suggests that the Tier I Workforce Management Strategy is a feasible strategy for the 

industrial construction industry and can be implemented with positive benefits to the 

project and to the company. 
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5.4 BASIC IMPLEMENTATION GUIDELINES 

The Tier I Workforce Management Strategy is defined by Metrics that are not 

intended to prescribe the method of implementation of this strategy, but are intended to 

serve as guidelines for implementation.  This section will outline basic implementation 

concepts that should help industry practitioners develop an understanding of the Tier I 

Strategy.  These are just preliminary guidelines and should not be viewed as a manual for 

implementation.  It is anticipated that a Tier I Implementation manual could be part of 

future research or part of either a CII or CCIS product. 

These guidelines can help companies who are interested in the Tier I Strategy to 

develop company or project-specific goals and implementation standards.  This is a 

strategy that is meant to be flexible and tailored to the specific needs of a company and a 

project.  These guidelines can be used as a tool for support in planning for the 

implementation of Tier I on a project.  The guidelines are comprised of 5 stages based on 

the Human Capital Appraisal Process™ as described in Friedman et al (1998).   

The guidelines presented as part of this dissertation are intended to be 

implemented prior to the commencement of a project.  The decision to pursue the Tier I 

Strategy should be made as early as possible in the pre-project planning stages to allow 

the procedures and resources to be put in place to maximize the effectiveness of the 

strategy. 

On maintenance or on-going capital improvement projects, the decision to 

implement the Tier I Strategy will inevitably cause some restructuring of project 

processes.  The CII has compiled a Workforce Assessment Package (WAP) which 

utilizes the survey forms described in this research to allow projects to assess their 

current workforce and current procedures based on the Tier I metrics.  A shortened 

version of this WAP is included in Appendix G.  The survey forms have been removed 

because they have already been included in this report.  It is anticipated that the 
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assessment would be used to assess the current workforce on the site to determine the 

feasibility and level of effort required for the implementation of the Tier I Strategy on the 

maintenance or capital improvement project.  This assessment would be completed prior 

to the decision to implement the strategy.  Once a decision to implement Tier I has been 

made, the implementation process would follow the same procedures as those on 

traditional projects.  Figures 5.1 and 5.2 are process flow diagrams for the 

implementation of the Tier I Strategy on a specific project.  The individual stages of 

implementation will be discussed further in this section. 
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Figure 5.1: Flow Diagram for Implementation of Tier I on a Project 
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Figure 5.2:  Flow Diagram for Implementation of Tier I on a Pilot Project 

5.4.1 Stage 1: Clarification 

This stage of the Implementation process involves setting the goals for the Tier I 

Strategy for the specific project on which it is being implemented as well as anticipating 

the benefits that could be transferred from this project to future projects.  This should 

include goals for all aspects of the project and the Tier I program including financial or 
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business goals, recruitment and retention goals for the workforce, rewards and 

performance assessment, training goals, organizational structure, and other goals for the 

program.  These goals should be documented and communicated to the entire team, 

including the supervisors and managers who will be responsible for carrying out the 

program.  These goals must not only represent the specific objectives for the project, but 

should represent the company’s overall strategic objectives.  All of this planning should 

be linked to existing and future workforce management and development programs 

(Friedman et al 1998). 

5.4.2 Stage 2: Assessment 

As described in Friedman et al (1998), “the human capital appraisal process 

requires careful measurement of the fit, the cost, and- most important- the value of all 

current human capital programs in a company.”  This applies to the Tier I Strategy.  The 

goals outlined in Stage 1 must have carefully defined and measurable results.  It is during 

this stage that project participants must estimate the costs associated with implementing 

the Tier I Strategy and the potential benefits that can be accrued from its implementation.  

These will then become part of the benefit-cost analysis and will be used to generate the 

pre-program BCR and ROI as shown in the example in Section 5.3. 

The cost analyses should consider all of the direct costs of the program as well as 

any indirect or opportunity costs associated with implementation of Tier I.  The value that 

can be added to the project (i.e. the program benefits) should quantify the most tangible 

benefits while identifying the other “soft” benefits that may be just as important to the 

overall success of the program.  If the BCR and ROI estimates are sufficient for the goals 

established in Stage 1, then the project can move into Stage 3 of the Tier I 

Implementation process.  If the estimates are not sufficient, or there are other obstacles to 

Tier I implementation, then a careful analysis of the reasons should be conducted and 

documented.  If these restrictions remain, then the Tier I Strategy may not be suitable for 

this project or company and modifications may need to be made or other strategies 
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investigated.  A suitability chart outlining the feasibility of implementing the Tier I 

Strategy or the Tier II Strategy can be found in Appendix H.  This chart can help identify 

whether a project will be suitable for Tier I or Tier II and help identify which areas may 

restrict the implementation of either strategy. 

5.4.3 Stage 3: Design 

The basic design of the Tier I Strategy has already been developed and is 

documented in the Tier I Metrics.  Before the design of the strategy for the specific 

project can be developed, a Tier I Advocate or Coordination Team must be established.  

Once the strategy has been implemented on several projects and is part of the company’s 

standard management practices, one person can serve as the Tier I Advocate.  Until then, 

a team of people should be involved who will be able to take the knowledge and 

experience that they develop during the design and implementation of the strategy and 

apply it to other projects throughout the company. 

The coordination team will serve as the designers for the implementation of the 

Tier I Strategy on a specific project or a group of projects.  Each of the Tier I Metrics 

must be analyzed (and estimated for the specific project) to determine which areas 

require the greatest investment in time and resources to maximize the project score.  The 

Baseline outlined in this dissertation can be used until pilot projects have been conducted 

and the results analyzed.  These areas will then require the design of specific 

implementation standards and performance measurement procedures for the project(s).  

The design process should keep in mind the goals and assessments that were developed in 

the earlier stages of the implementation process. 

5.4.4 Stage 4: Implementation 

Once the goals have been established and quantified and procedures have been 

designed to achieve those goals, the Tier I Strategy can then be implemented on the 

project.  The decision to implement Tier I should also include an analysis of the skill 
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level of the workers and supervisors to be used on a project.  A proficiency testing 

process should be put in place at the hiring phase of the project to accurately determine 

the skill levels of the workers and supervisors and identify those who may need 

additional training.  Tier I should be implemented on a pilot project or multiple pilot 

projects within an organization so that human resource managers and project managers 

can familiarize themselves with the strategy and begin to streamline the process, making 

it a consistent part of the project planning process.  The only difference in a pilot project 

implementation and the established implementation of Tier I is the amount of evaluation 

and reporting that is conducted throughout the life of the project.  All of the costs and 

benefits to the project should be measured and periodic assessments of the Tier I 

Strategy’s impact on those costs/benefits should be conducted.  If the strategy is not 

meeting the goals established for the process, then the areas in need of improvement 

should be identified and steps taken to address those areas.  This is an iterative process 

that should be conducted throughout the life of the project and on multiple pilot projects. 

After successful pilot project implementation and the procedures for effective 

implementation of the Tier I Strategy have been developed for the company, the strategy 

can then be applied to all suitable projects.  The goal of the Tier I Strategy is to provide 

companies and projects with a more effective way to manage and develop their 

workforce, especially at the supervisor level and above.  Empowering supervisors and 

managers on a project by providing them with all of the resources and technologies 

needed to do their job is critical to the successful implementation of the strategy.  The 

majority of change initiatives fail during this critical implementation stage.  To avoid 

falling into this statistic, managers and human resource personnel must make every effort 

to follow through with the goals that have been developed and actively seek to turn those 

goals into realities. 
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5.4.5 Stage 5: Monitoring 

Any human resource development or management program must be measured 

against the original goals it was meant to accomplish.  This monitoring process involves a 

comparison of the actual results of the program on a project to the goals that were 

established for that project.  Any deficiencies should be noted as should any goals that 

were exceeded.  This information should be documented and reported periodically as 

well as at the completion of the project.  Monitoring “cannot be a mere attitude- it must 

be a series of actions” (Friedman et al 1998).  Effective monitoring of a project involves 

consistent and frequent documentation of the results of the program.  This documentation 

should not be filed and forgotten, but disseminated to the program participants and 

incorporated into future planning efforts.  The cost and benefit analyses will only become 

more accurate if historical data is kept on the outcomes and results of projects that have 

already implemented the strategy. 

5.5 PARTIAL IMPLEMENTATION 

Initially, there may be instances in which only part of the Tier I Strategy may be 

implemented.  The Strategy is designed to be implemented in totality; however, 

construction practitioners may wish to pilot one aspect of the strategy before making the 

investments in the entire Tier I Strategy.  Although this research identifies the benefits 

that would be accrued from complete implementation, it is anticipated that some benefits 

could be achieved through successful implementation from one or more aspects of the 

strategy.  The five major elements- Project Work Skills, IT Utilization, Craft Utilization, 

Project Communication, and Management Structures are interrelated and dependent on 

effective implementation of all aspects.  Improvements in one element, however, could 

improve the project’s overall score and increase the potential for positive, measurable 

benefits. 

Deciding which element to concentrate implementation is dependent of several 

factors: the novelty of the element (for instance, the use of hand-held computers or a 
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wireless work environment); the willingness of the project team to embrace the new 

changes; and the ease of implementation in terms of time, cost, and cultural changes.  

Each of these factors has its own unique circumstances and potential limitations for the 

Tier I element being implemented.  Using the example above of the introduction of hand-

held computers (PDAs) to supervisors, there is a certain novelty aspect of the new “toys”.  

These supervisors will then (if they have been adequately trained) probably be excited 

about using these computers and utilize them often, as is required for successful 

implementation of this aspect of the strategy.  The novelty of this item may also lead to 

benefits such as improved productivity, increased communication, improved morale, and 

others.  It could create a cultural change that would then impact many other aspects of the 

project.  There is a caveat to this type of approach- if the project practices are poor 

initially; no one tool will be able to produce a positive result.  If project processes are 

fairly good, then the implementation of one element of the Tier I Strategy will just help to 

make the project better. 

To fully realize the potential results, the entire Tier I Strategy should be 

implemented on a project.  There are, however, some possible benefits associated with 

the partial implementation of one or more major elements of the Strategy.  These would 

have to be cost effective and practical to implement, but could possibly bring some 

benefits to a project. 
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Chapter 6:  Conclusions and Recommendations 

6.1 REVIEW OF RESEARCH OBJECTIVES AND CONCLUSIONS 

The Tier I Workforce Management Strategy emphasizes the proficiency and 

training of front line supervisors as well as the management, communication, and 

technology utilization at all levels of the project. The three primary objectives of this 

research were accomplished: 

1. An extensive Microsoft Access database was developed and data for over 900 

workers on 19 projects was entered into the database. 

2. The current level of competency for supervisors was determined and general 

information on the skill level of the craft workforce was analyzed.  

3. The current status of workforce management strategies in the construction 

industry as well as in other industries was evaluated.  The feasibility, validity 

and potential effectiveness of the Tier I Strategy was also evaluated. 

This study indicates that the supervisory workforce on industrial construction 

projects in the United States is competent and is capable of performing the necessary job 

functions identified in the Tier I Strategy.  These supervisors will require additional 

training and skills updating, both of which are key components of the strategy.  The goal 

is to maximize the effectiveness of these supervisors and thus produce higher levels of 

productivity without a highly skilled technical workforce.  Currently, very little training 

is being given to the supervisors and even less training is available to journey-level craft 

workers.  The supervisors interviewed are receptive to improving their skill level and 

seem to be receptive of the basic tenets of the Tier I Strategy. 

Currently in the construction industry, there are very few structured workforce 

management programs.  If any human resource development is conducted on a project, it 

is usually in the form of on-the-job training with very few resources available at the 

project level for further training and development of the workforce.  There are extensive 
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strategies and programs available in the Human Resource Development industry and 

those strategies were discussed in this research.  Based on the literature, the baseline 

data gathered from on-site project visits and a rough benefit-cost analysis, the Tier I 

Strategy is a feasible, valid strategy that can have positive impacts on a construction 

project. 

There is a need for a structured workforce management strategy that can be used 

to effectively manage a workforce regardless of its skill level.  The construction industry 

has experienced a shortage of skilled craft workers and will continue to experience the 

shortage unless revolutionary methods are put in place to address the problem.  The Tier I 

Strategy is possibly one solution and there are other solutions that have been explored in 

other research.  The problem with these solutions is that they are so revolutionary or 

involve such fundamental changes to the hiring and training systems that their results will 

not be realized in the immediate future.  Employers and construction practitioners need to 

be able to begin to implement some aspects of those strategies to produce results that can 

be measured today.  The Tier I Strategy is proposed as a way to increase productivity and 

more effectively utilize and manage the workforce on a project to produce measurable 

benefits on that project.  It is not revolutionary strategy in itself, but the concepts and 

elements of the strategy will serve as building blocks for more complex and extensive 

structured workforce development programs in the construction industry. 

 

6.2 RECOMMENDATIONS 

This research effort resulted in the collection of thousands of data points on 

individual workers and a significant amount of information on the participating projects.  

The worker level information could provide enough data for other research into the 

demographic, educational, and skill levels of the industrial construction workforce.  

Because only 19 projects were visited in this research effort, it is recommended that 

additional project level data be collected to facilitate the determination of construction 
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success indicators.  The benefit-cost analysis is one way to evaluate the effectiveness of 

the Tier I Strategy, but eventually the strategy should be tied to construction phase 

success improvements. 

Potential users of the Tier I metrics should be aware that although the metrics 

were developed with industry involvement, the weights have not been statistically 

verified.  With additional data collection and even reports from pilot project 

implementations of the strategy, these weights can be validated, or changed if necessary 

to reflect the actual impact on a project. 

A natural progression of this research, especially in terms of facilitating 

widespread implementation of the Tier I Strategy, would be the generation of an 

Implementation Manual.  This manual would provide all of the forms, assessment 

procedures, and detailed instructions for the development of a Tier I Workforce 

Management strategy on a specific project or for a specific company.  Ideally, it is 

recommended that the workforce database developed as part of this research be made 

available via the Internet on a secure website allowing companies to store their data and 

compare their workers and projects to the others in the database.  This would also allow 

for continued data collection without the need or expense of sending researchers to each 

site to conduct the on-site evaluations. 

A final recommendation for potential implementers of the Tier I Strategy is that 

deliberate attention needs to be focused on how the strategy fits in with the company and 

project goals, culture, and environment.  For successful implementation of the strategy 

and effective maximization of its potential benefits, the strategy must become a part of 

the overall corporate and project structure.  It cannot stand alone if it is to be successful.  

The benefits of the strategy must also match the goals and objectives for the project as 

well as the overall corporate goals. 

 

 107



     
     
     
6.3 CONTRIBUTIONS 

As pointed out, the Tier I Strategy is not new and it is not revolutionary.  It is, 

however, a comprehensive combination of many of the construction industry’s best 

practices associated with workforce management.  It is important for the industry to move 

away from emergent strategies and adopt more deliberate, structured strategies.   

This research has the potential to increase awareness in the industrial construction 

industry for the need for a workforce assessment process that drives a workforce 

development strategy.  It is probable that the metrics developed in this research could be 

used as the forerunners for workforce management metrics that drive industry 

improvement the way safety metrics have driven improvements in safety in many CII 

member companies in the last 15 years.   

This research also presents one of the most thorough examinations of the 

characteristics of the journey-level and supervisory workforce in the construction 

industry.  This information should help to dispel some of the common assumptions of the 

workforce, assisting industry leaders in the recognition of strategies that will best address 

the realities of that workforce. 
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Appendix A: Tier I Workforce Management Strategy Metrics 
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Tier I Worker's Score  
Elements Weight Evaluation Criteria Score Score 

Weighted 
Score 

Score of 100% 10    
Score of 50% 5    

Proficiency (Average 
Score of Craft 
Evaluation Test*) 

7.0 
Score of 0% 0      

* Employer administered craft evaluation test (of some form)     
100% of employees have worked for the company 
before this project 10    
50% of employees have worked for the company 
before this project 5    

Percentage of 
Rehired Employees 3.0 

0% of employees have worked for the company 
before this project 0      

    Total A   
Tier I Supervisor’s Skills Score 

Elements Weight Evaluation Criteria Score Score 
Weighted 

Score 
More than 10 years experience at certified craft 
level 10    
5 years experience at the certified craft level 5    

Technical 
Experience 1.0 

Less than 1 year experience at certified craft level 0      
More than 200 hours of training/skill updating in 
the last 3 years 10    
100 hours of training/skills updating in last 3 yrs 5    

Continuous Training 
and Education 1.0 

No training/skills updating since craft certification 0      
Proficient in at least 4 administrative skills 10    
Proficient in 2 administrative skills 5    

Administrative (cost 
management, scheduling, 
material management, 
RFI, and estimating) 

1.0 
Not proficient in any administrative skills 0      
Proficient in at least 5 computer skills 10    
Proficient in 3 computer skills 5    

Computer (e-
mail/internet, word 
processing, spreadsheet, 
scheduling, estimating, 
CAD, material mgt) 

1.0 
Not proficient in any computer skills 0      
Proficient in planning skills 10    
160 hours of training but not proficient in 
planning skills 5    

Planning (material, 
equipment, tools and 
information request, short-
term planning, and 
scheduling 

2.0 

No training in planning skills 0      
Proficient in job management functions 10    
160 hrs of training but not proficient in job 
management functions 5    

Job Management 
(crew coordination, inter- 
and intra- craft 
coordination, selection of 
work packages, and 
leadership) 

2.0 

No training in management functions 0      
Certified in assigning and assessing task training 10    
Experience but no certification in task training 5    

Task Training (ability 
to train unskilled workers 
in tasks, instructor or 
proctor) 

1.0 
No training and certification 0      
Superior in all categories 10    
Superior in some, modest in others 5    

Work Record (safety, 
attendance/ truancy, 
quality, productivity, and 
initiative) 

1.0 
Weak in most categories 0      

       
    Total B   
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Project Average Work Skills Index 

Elements Weight Evaluation Criteria Score Score 
Weighted 

Score 
Greater than 75 points 10    
50 points 5    

Average Score from 
Tier I Worker's Score 

(A) 
3.0 

Less than 25 points 0      
Greater than 75 points 10    
50 points 5    

Average Score from 
Tier I Supervisor’s 

Skills Score (B) 
7.0 

Less than 25 points 0      
       
    Total    

Information Technology Utilization Index 
Elements Weight Evaluation Criteria Score Score 

Weighted 
Score 

All information* is stored, integrated, 
continuously updated, and accessed by Field 
Supervisors electronically 

10 
   

3 types of information* are stored, integrated, 
continuously updated, and accessed by Field 
Supervisors electronically 

5 
   

Integrated 
Information Access 6.0 

Information* is not directly accessed by Field 
Supervisors 0      

* Information includes schedule, costs, materials and equipment management, safety, drawings, and worker skills    
Field Supervisors have wireless, wearable 
computers 10    
Hardware is nearby and shared among crews 5    Hardware 4.0 

No hardware is available to Field Supervisors 0      
       

    Total    
Craft Utilization Index 

Elements Weight Evaluation Criteria Score Score 
Weighted 

Score 

Crew to Supervisor ratio between 8 and 12 to 1 10    
Crew to Supervisor ratio between 13 and 17 to 1 
or between 5 and 7 to 1 5    

Crew Mix                     
(balance of crew rate and 
level of control) 

5.0 
Crew to Supervisor ratio greater than 18 to 1 or 
less than 4 to 1 0      
90% retention of planned workforce 10    
60% retention of planned workforce 5    Worker Retention         

(of planned workforce) 5.0 
30% retention of planned workforce 0      

       
    Total    
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Project Communication Index 
Elements Weight Evaluation Criteria Score Score 

Weighted 
Score 

Proactive information flow to and from 
supervisors about the project, established formal 
& informal channels, open access to management, 
frequent meetings with supervisors, all 
supervisors are familiar with all aspects of the 
project 

10 

   
Informal communication channels, regular 
meetings with supervisors, supervisors can 
receive project information requested, open door 
policy 

5 

   

Project Management 
Communication with 
Supervisors 

7.0 

Rigid hierarchical structure for communication, 
only information that management deems 
necessary to supervisors is provided 

0 
     

Bi-weekly organized project meetings with 
workers, regular queries to workers and 
anonymous channels to voice concerns or 
suggestions 

10 

   
Monthly organized project meetings with workers 
and regular queries to workers about concerns or 
suggestions 

5 
   

Supervisors 
Communication with 
Workers 

3.0 

No organized regular meetings with workers and 
feedback is discouraged 0 

     
       

    Total    
Management Structures Index 

Elements Weight Evaluation Criteria Score Score 
Weighted 

Score 
All materials, equipment, information and 
directions available without delays* 10 

   
Requested information and drawings available 
with delays* due to lack of needed items greater 
than 10% of crew time 

5 
   

Work Packages and 
Materials & Tools 4.0 

Supervisor and crew responsible for getting all 
necessary items  0      

* Determined through Foremen Delay survey    
Formal short interval planning and regular CPM 
updates 10    
Informal short interval planning and no regular 
CPM updates 5    

Planning 5.0 

No formal schedule 0      
Daily reports (cost, time, etc.) 10    
Weekly reports (cost, time, etc.) 5    Metrics Based 

Controls 1.0 
Monthly reports (cost, time, etc.) 0      

       
    Total    
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Tier I Project Index 

 Score Max 
Project Average Work Skills Index   100 

Information Technology Utilization Index   100 
Craft Utilization Index   100 

Project Communication Index   100 
Management Structures Index   100 

    500 
Tier I Index = (Sum/50) =   10 
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Appendix B: Survey Tools Used in Data Collection Process 
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WORK FORCE ASSESSMENT TOOL 
INDIVIDUAL SKILL ASSESSMENT 

 
 

1. In how many crafts are you certified? _________ 
  Please list those crafts and who provided the certification: 
 
 
 In the next 12 months, how many additional crafts will you be certified in? _______ 
  Please list those crafts: 
 
 
2. How many years of experience, in your primary craft, do you have at the certified 

craft level? ________ yrs 
 
3. How many hours of craft training and craft skill updating have you had in the last 3 

years? (including recertification and safety)  ______________ Hrs 
 
4. Please check each of the following administrative skills in which you are proficient*:   

□ □Cost Management Request for Information □ Material Management 
□ □Scheduling Estimating  

5. Please check each of the following computer skills in which you are proficient*: 
□ □E-mail/internet Scheduling □ Material Management 

□ □Word processing Estimating   

□ □Spreadsheet Computer Aided Design (CAD)   

6. How many total hours of training do you have in planning skills? (Material, 
equipment, tools and information request, short-term planning, and scheduling) 
(Include FORMAL classroom training)    ___________ Hrs 

 
 Are you certified in planning?  □□ yes   □□ no 
 Are you proficient* in planning skills?  □□ yes   □□ no 
 
7. How many combined hours of training do you have in job management skills? (Crew 

coordination, inter-and intra- craft coordination, selection of work packages, and 
leadership) (Include FORMAL classroom training)   ____________ Hrs 

 
 Are you certified in job management? □□ yes   □□ no 
 Are you proficient* in job management skills?  □□ yes   □□ no 
 
8. Have you worked for this company before this project? □□ yes   □□ no 
 
 
 
*Proficient- a skill in which you are competent and capable with little or no supervision 
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9. For the last year, please rate the your personal performance record (including safety, 

attendance, quality, productivity, and initiative) on a scale from 0 to 10 with 0 being weak, 5 
being modest and 10 being superior. 

 
 
  Performance  0   1   2   3   4   5   6   7   8   9   10 

SuperiorWeak Modest

  Record 
 
   
 
10. Do you have any experience in training unskilled workers in tasks as an instructor or a 

mentor?     □□ yes   □□ no 
 
 If yes, have you ever been certified as an instructor?  
   □□ yes  □□ no 
 
11. How many people are on your crew (not including the supervisor/foreman)?  _______  
 
 How many craftsmen/journeymen are on your crew? _______ 
 
 How many apprentice/helpers are on your crew? _______ 
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WORK FORCE ASSESSMENT TOOL 
INDIVIDUAL BACKGROUND QUESTIONNAIRE 

 
 
1. What is your age? ______________ 
 
2. What is your gender?      Female    Male    
 
3. What is your country of origin?       USA         Other (please specify) __________________ 
  
 What is your native language?  English  Spanish  Other (please specify) ____________ 
 
4. What is your highest level of education achieved? 

 0-8 years of school   Associate degree (2 year program) 
 Some high school  Bachelors degree  (4 year program) 
 High school diploma  Some post graduate education (Masters, Ph.D.) 
 GED equivalent  Masters degree 
 Completed vocational or technical program  Ph.D. 
  Some college (No degree)  Other (please specify)_______________ 

 
5. What is your present job title? (Check one) 

 Project Manager  General Foreman 
 Assistant Project Manager   Foreman/ Supervisor 
 Superintendent   Craftsman / Journeyman 
 Assistant Superintendent   Apprentice/Helper 
 Craft Superintendent   Other (please specify) ___________________ 

 
6. In what crafts do you work at the journeyman level?  (Check all that apply) 

  Boilermaker   Welder (What type of welder? _______________) 
  Carpenter   Millwright 
  Concrete Finisher   Operating Engineer 
  Crane Operator   Plumber 
  Equipment Operator   Painter 
  Electrician   Pipe fitter 
  Instrument Fitter   Roofer 
  Glass/Glazing Worker   Reinforcing Rodman 
  Instrument Technician   Rigger 
  Insulation Worker   Structural Ironworker 
  Laborer   Sheetmetal Worker 
  Mason   Other (list) _______________________ 

  
If you checked more than one, please indicate which is you primary craft:_____________________  

 
7. How did you receive your craft training?   (Check all that apply)  

  Passed NCCER Wheels of Learning Program in 
      your craft 

  Graduate of union sector apprenticeship program 
  Graduate of company non-union apprenticeship program 

  Basic military training in construction   Graduate of company craft certification program 
  Military “C” school training in a craft   On the job training only 
  Vocational program   Other (specify) ______________________ 

  
 
8. In your current job, do you have supervisory responsibility?        Yes         No
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9. What is your current pay rate, not including overtime?  $ _______ per hour  
If you are not paid by the hour but you are salaried, what is your salary $_________per year 

10. How many total weeks did you work in construction in year 2001?  _________ Weeks  
 (52 weeks = 1 year) 

On average, how many hours per week did you work in construction in year 2001? ______    

11. How long have you been with your present firm?  __________ Years    __________Months 

12. For how many different construction companies have you worked? _________ 

13. On what type of construction projects have you normally worked? 
  Union              Open Shop               Both 

 
14. How many years of experience in construction do you have in each of the following 

categories? 
Years      Position 
_____  Apprentice / Helper  
_____  Journeyman/ Craftsman  
_____  Foreman    
_____  General Foreman 
_____  Assistant Superintendent 
_____  Superintendent 
_____  Assistant Project Manager 
_____  Project Manager  

 
Your Total years of experience in construction ___________ 

15. Do you know how to use a computer?    Yes       No (if “No” jump to question 18) 

16. How long have you been using a computer?  _________ years 
 

17. Where did you acquire your computer skills? 
 Self-taught off the job     
 By on-the-job use 
 Through company sponsored training 
 Formal education / schooling 
 Other (please specify)______________________ 

 
18. Do you have any job planning, management or administrative skills? (See box below for skills) 

 
  Yes       No  (if “No” jump to question 20) 

 
19. Where did you acquire those planning, management and administrative skills?  

  Self-taught off the job 
  By on-the-job use 
  Through company sponsored training 
  Formal education / schooling 
 Other (please specify)_________________________________ 

 

Example of skills: - Cost and materials 
management, Scheduling, Estimating, RFI, 
crew coordination, selection of work 
packages, leadership 

Example of skills: - Cost and materials 
management, Scheduling, Estimating, RFI, 
crew coordination, selection of work 
packages, leadership 

20. Are you satisfied with your pay?     Yes       No   
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For the following questions, please indicate your response on a scale from 1 to 5. 
 
 
21. How satisfied do you feel with your career in the construction industry? 
 

       1       2     3     4      5 
   Very                Neutral     Very  
Dissatisfied                      Satisfied     

     
 
Why? ___________________________________________________________________ 
 
 
 
 
22. Planning and progress information should be shared between crews. 
 

       1       2     3     4      5 
           Not Desirable              Neutral    Desirable  

 
 
23. How do you feel about entering and obtaining project information in a portable, wireless 

computer at the work face?  This information would include schedule, costs, material  and 
equipment. management, safety, drawings and skills.  

 
       1       2     3     4      5 
           Not Desirable              Neutral    Desirable  

 
 
24. How do you feel about carrying around a portable, wireless computer (from previous 

question) at the work face?  
 

       1       2     3     4      5 
           Not Desirable              Neutral    Desirable  

 
 
25. All crews on the project should include multi-crafted workers? 
 

       1       2     3     4      5 
           Not Desirable              Neutral    Desirable  
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Please give your perception of the following work practices at a construction site. Rate on a 
scale from 1 to 5. (Circle only one). 
 
 
26. The job of the crew should be defined so that crew members see it as a team project. All 

crew members (not only the foreman) ensure that it is planned and executed properly.  
 

       1       2     3     4      5 
            Strongly                   Neutral                Strongly 

Disagree         Agree  
 
27. There should be a rigid chain of command in which crew members do not participate in 

coordinating the job of the crew, only the foreman should do it. 
 
       1       2     3     4      5 
            Strongly                   Neutral                Strongly 

Disagree         Agree  
 
28. Tasks should be assigned to the crew as a team, so that the crew as a whole has a 

responsibility for which the crew as a whole is held accountable.  
 

       1       2     3     4      5 
            Strongly                   Neutral                Strongly 

Disagree         Agree  
 
29. Tasks should be assigned for each crew member so that the individual has a specific 

responsibility for which only he/she is held accountable. 
 

       1       2     3     4      5 
            Strongly                   Neutral                Strongly 

Disagree         Agree  
 
30. It would be easier to get the job done if all experienced journeymen were also able to 

perform tasks that are typically considered “management” functions (cost management, 
scheduling, estimating, materials management, Request for Information (RFI)). 

 
       1       2     3     4      5 
            Strongly                   Neutral                Strongly 

Disagree         Agree  
 
31. Craftsmen should adapt to the use of new technology that improves productivity or work 

conditions. 
 

       1       2     3     4      5 
            Strongly                   Neutral                Strongly 

Disagree         Agree  
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32. You would be willing to go through training in the following administrative skills: 

cost management, scheduling, material management, Request for Information (RFI), 
and estimating. 

 
       1       2     3     4      5 
            Strongly                   Neutral                Strongly 

Disagree         Agree  
 
33. You would be willing to go through training in the following computer skills: e-

mail/internet, word processing, spreadsheets, scheduling, estimating, computer aided 
design (CAD) and materials management. 

 
       1       2     3     4      5 
            Strongly                   Neutral                Strongly 

Disagree         Agree  
 
34. You would be willing to go through training in the following planning skills: 

materials, equipment, tools and information request, short-term planning, and 
scheduling. 

 
       1       2     3     4      5 
            Strongly                   Neutral                Strongly 

Disagree         Agree  
 
35. You would be willing to go through training in the following job management skills: 

crew coordination, craft coordination, selection of work means and methods, and 
leadership. 

 
       1       2     3     4      5 
            Strongly                   Neutral                Strongly 

Disagree         Agree  
 
 

 
 

Thank you.  
 

Your help is greatly appreciated! 
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WORK FORCE ASSESSMENT TOOL 
PROJECT MANAGEMENT PRACTICES QUESTIONNAIRE 

 
 

1. What is the average ratio of Crewmembers to Foremen/Supervisors on this project 
(for the key crafts only)?  ____ to 1 

 
2. To date for this project:  
  What is the number of Total Hires?  ___________ 
  What is the Peak Work force? ___________ 
  What is the number of fires? ___________ 
  What is the number of quits?  ___________ 

 
3.  Please indicate your project’s communication structure on the scale from H to P with 

H representing a hierarchical structure and P representing a proactive two-way 
information flow structure for each element on your project: 

 
 Communication- Project Management with Foremen 
  H= Rigid hierarchical structure for communication, only information that management deems 

necessary to foremen is provided 
  I = Informal communication channels, regular meetings with foremen, foremen can receive 

project information requested, open door policy 
  P = Proactive information flow to and from foremen about the project, established formal & 

informal channels, open access to management, frequent meetings with foremen, all foremen 
are familiar with all aspects of the project 

  
H     I     P 

 
 
 Communication- Project Management with Craftsmen 
  H = Rigid hierarchical structure for communication, only information that management deems  

  necessary to craftsmen is provided 
  I = Informal communication channels, regular meetings with craftsmen, craftsmen can receive  

  project information requested, open door policy 
  P= Proactive information flow to and from craftsmen about the project, established formal & 

informal channels, open access to management, frequent meetings with craftsmen, all 
craftsmen are familiar with all aspects of the project  

 
H     I     P 

 
 Communication- Foremen with Craftsmen 
  H= No organized regular meetings with craftsmen and feedback is discouraged 
  I = Regular organized project meetings with craftsmen and regular queries to craftsmen about 

concerns or suggestions 
  P= Frequent, formal project meetings with craftsmen, regular queries to craftsmen and two-way 

information flow between craftsmen and upper management 
 

H     I     P 
 

 122



     

High-Performance Work Teams 
  H= Rigid hierarchical structure  
  I= Hierarchical structure, but with 2-way information & idea flow between crews and 

management 
  P= Delegation of appropriate authority and accountability to Self-Directed Work Teams 

(SDWT). Clear definition of authority, accountability and expectations to each team. Training 
of all teams in SDWT approach. Expected utilization of management skills by crews and IT 
information available through craftsmen. Task assigned to crews as teams. Some experienced 
journeymen perform tasks that typically considered “management” tasks. Crews adapt to new 
technology. Positive reward systems in place. 

 
 

H     I     P 
  
4. Does management use a formal, short interval planning process?  □□ yes   □□ no 
  If yes, what is the frequency and look-ahead window for this planning process? 
 
 
 Do you have a formal CPM schedule?  □□ yes   □□ no 
  If yes, how often is it updated? (for example, weekly, monthly, etc.) 

________________ 
 
5.  In the matrix below, fill with an “X” all combinations which apply to the project on 

which you are currently working. 
 

Information Type  

Schedule Cost 
Materials 
& Equip. 
Mgmt. 

Safety Drawings Worker 
Skills None 

Information is electronically 
updated by Craftsmen 

       

Information is electronically 
updated by Field Supervisors 

       

Information is directly accessible 
to Craftsmen (electronically) 

       

Information is directly accessible 
to Field Supervisors 
(electronically) 

       

 
 
6. How electronically integrated is your project information? (Please place a check in 

the appropriate box) 
 
 

N     S     A 
 

Integration of 
all information 

No 
Integration 

Some 
Integration 
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7.  Please place a check mark in all the boxes that apply: 
   
  Wireless handheld computers are used on the site 

□□ by Craftsmen □□  by Field Supervisors  
   
  Computers are near the work face and are shared among crews? □□ yes   □□ no 
 
  Computers are available on the site 
  □□ for Craftsmen     □□  for Field Supervisors 
 
8. What other IT applications are used on your site? (For example: bar code scanning, 

radio frequency applications, GPS, digital cameras, wireless networks, etc.) 
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Appendix C: Spanish Survey Forms 
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BASELINE DATA FORM- A 
 

(Circle One) 
CRAFTSMAN/ FOREMAN  

 
 

1. ¿En cuantos oficios (crafts) estas certificado? _________ 
Por favor enlista dichos oficios en los que estas certificado, indicando que institución 
o compañía te certifico:  

 
 

¿En los próximos 12 meses, en cuantos oficios (crafts) más estarás certificado? ____ 
¿Cuáles son ?  

  
 

2. Cuantos años de experiencia tienes, en tu oficio (craft) principal, después de haber 
sido certificado: ________ años 

 
3. Cuantas horas de entrenamiento, capacitación o actualización has tenido en los 

últimos tres años (incluyendo en re-certificación y seguridad) ____________ horas 
 
4. En la siguiente lista, marca las funciones  en las que te consideras habil *:   

□ □Cost Management Request for Information □ Material Management 

□ □Scheduling Estimating  

5. En la siguiente lista, marca las funciones en las que te consideras habil *: 
□ □E-mail/internet Scheduling □ Material Management 

□ □Word processing Estimating   

□ □Spreadsheet Computer Aided Design (CAD)   

6.  Cuantas horas en total de entrenamiento has tenido en técnicas de planeación 
(planning skills)? Por ejemplo: Material, equipment, tools and information request, 
short-term planning, and scheduling.  (Incluye FORMAL on-the-job training)    
___________ Horas 

 
 Estas certificado en técnicas de planeación (planning skills) ?  □□ yes   □□ no 
 Eres hábil en técnicas de planeación (planning skills)?   □□ yes   □□ no 
 
7. Cuantas horas en total tienes de entrenamiento en técnicas de administración de obra 

(job management skills)? Por ejemplo: Crew coordination, inter-and intra- craft 
coordination, selection of work packages, and leadership. (Incluye FORMAL on-the-
job training)   ____________ Horas 

 
 Estas certificado en job management skills? □□ yes   □□ no 
 Eres hábil técnicas de administración de obra?  □□ yes   □□ no 
 
8. Has trabajado anteriormente para la compañía en la que trabajas ahora, antes de este 

proyecto?   □□ yes   □□ no

 126



   

9. Califica tu nivel personal de desempeño en el trabajo durante el año pasado, incluyendo 
seguridad, asistencia, calidad, productividad e iniciativa. Usa una escala del 0 al 10, en la cual 0 
significa mal, 5 es promedio y 10 excelente.  
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  Performance  0   1   2   3   4   5   6   7   8   9   10 

SuperiorWeak Modest

  Record 
 
   
 
10. ¿Tienes alguna experiencia como instructor o mentor entrenando obreros sin habilidades?     □□ 

yes   □□ no 
 
 Si contestaste “yes”, indica si has sido certificado como instructor □□ yes  □□ no 
 
 
11. Cuanta gente hay en tu cuadrilla, sin incluir el capataz (foreman)?  _______  
 
 Cuantos maestros de obra (journeyman) hay en tu cuadrilla? _______ 
 
 Cuantos ayudantes (apprentices/helpers) hay en tu cuadrilla? _______ 
 



   

 128

CONSTRUCTION WORKER QUESTIONNAIRE (ESP.) 
FORM C 

 
 
36. ¿Qué edad tienes? ______________ 
 
37. ¿Cuál es tu sexo?       Femenino    Masculino    
 
38. ¿Cuál es tu país de origen?     México        USA           Otro (indica cual)________________ 
 
39. ¿Cuál es tu nicvel de educación? 

 0-8 años en la escuela   Grado técnico  (programa de 2 años) 
 Estudios de Prepa., no graduado  Titulo de Licenciatura 
 Graduado de la Preparatoria  Algunos estudios de Posgrado, sin titulo (Maestria, 

Doctorado) 
 GED equivalente  Grado de Maestria 
 Completaste grado técnico o vocacional  Grado de Doctorado 
  Algunos estudios de Universidad  (sin titulo)  Otro (por favor especifica) _______________ 

 
40. ¿Cuál es tu posición actual en el trabajo? (Indica SOLAMENTE UNA) 

 Project Manager  General Foreman 
 Assistant Project Manager   Foreman 
 Superintendent   Craftsman / Journeyman 
 Assistant Superintendent   Apprentice/Helper 
 Craft Superintendent   Other (please specify) ___________________ 

 
41. ¿En que oficios (crafts) trabajas a nivel de maestro de obras (journeyman level)?  (Indica TODAS 

las que apliquen) 
  Boilermaker   Welder 
  Carpenter   Millwright 
  Concrete Finisher   Operating Engineer 
  Crane Operator   Plumber 
  Equipment Operator   Painter 
  Electrician   Pipe fitter 
  Instrument Fitter   Roofer 
  Glass/Glazing Worker   Reinforcing Rodman 
  Instrument Technician   Rigger 
  Insulation Worker   Structural Ironworker 
  Laborer   Sheetmetal Worker 
  Mason   Other (list) _______________________ 

  
 
Si marcaste más de una, indica cual es tu oficio (craft) principal: _____________________  

 
42. ¿Cómo recibiste entrenamiento en tu oficio (craft)?   (Marca TODAS las que apliquen)  

  Passed NCCER Wheels of Learning Program in 
      your craft 

  Graduate of union sector apprenticeship program 
  Graduate of company non-union apprenticeship program 

  Basic military training in construction   Graduado de un programa de certificación de una 
compañía (indica cual): _________________ 

  Military “C” school training in a craft   Por experiencia en el campo (On the job training only) 
  Programa vocacional   Otro (especifica) ______________________ 
  Aprendio de un amigo o familiar  

 
43. En tu trabajo actual, tienes la responsabilidad de supervisar otra gente?        Yes   No



  

44. Cuanto ganas por hora actualmente (pay rate), sin incluir tiempo extra ?  $ _______ por hora  
Si no te pagan por hora, pero estas asalariado permanente, ¿cuanto ganas al año?  $_________por año 

45. Cuantas semanas en total trabajaste en construcción el año pasado (2001)?  _________ semanas 
           (Un año tiene 52 semanas) 

En promedio, cuantas horas por semana trabajaste en construcción en el año 2001?  ________  

46. Cuanto tiempo has trabajado para tu compañía actual?  __________ Años    __________Meses 

47. Para cuantas diferentes compañías constructoras has trabajado ? _________ 

48. En que tipo de proyectos has trabajado generalmente ? 
  Union              Open Shop               Los dos  

 
49. Indica cuantos años de experiencia en construcción tienes en cada una de las posiciones listadas: 

Años      Posición 
_____  Apprentice / Helper  
_____  Journeyman  
_____  Foreman    
_____  General Foreman 
_____  Assistant Superintendent 
_____  Superintendent 
_____  Assistant Project Manager 
_____  Project Manager  

 
En Total,  ¿cuantos años de experiencia en construcción? ___________ 

 
50. ¿Sabes usar computadoras?    Yes       No     ( “No” sáltate a la pregunta 18) 

51. ¿Cuanto tiempo has usado computadoras? _________ años 
 

52. ¿En donde aprendiste a usar computadoras?  
 Por ti mismo-fuera del trabajo     
 Usándolas en el trabajo 
 A través de entrenamiento patrocinado por la empresa 
 Educación formal / En la escuela 
 Otro (por favor especifica)______________________ 

 
53. Tienes habilidades en planeación, administración o manejo de obra? 

 
  Yes       No     ( “No” sáltate a la pregunta 20) 

 
 
54. En donde aprendiste esas habilidades de planeación, administración o manejo de obra? 
         Por ti mismo-fuera del trabajo Ejemplos de estas habilidades: -

Cost and materials management, 
Scheduling, Estimating, RFI, crew 
coordination, selection of work 
packages, leadership 

   Usándolas en el trabajo 
  A través de entrenamiento patrocinado por la empresa  
  Educación formal / En la escuela 
 Otro (por favor especifica)______________________ 

 
 
55. ¿Estas satisfecho con tu paga?     Yes       No   
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En las siguentes preguntas, encierra en un circulo  tu respuesta, en la escala del 1 al 5.  
 
56. ¿Que tan satisfecho estas con tu carrera en la industria de la construcción? 
 

       1       2     3     4      5 
   Muy                Neutral     Muy  
Insatisfecho                      Satisfecho     

     
 
Por que? _______________________________________________________ 
 
 
 
 
57. Información sobre planeación y progreso del trabajo debe ser compartida entre cuadrillas. 
 

       1       2     3     4      5 
           No es Deseable              Neutral    Deseable  

 
 
58. Que opinas respecto a meter y sacar información en la obra usando una computadora portátil sin 

cables ?  Testa información incluiria programa de obra, costos, materiales y equipo, planos, etc.  
 

       1       2     3     4      5 
           No es Deseable              Neutral    Deseable  

 
 
59. Que opinas respecto a traer contigo en la obra una computadora portátil sin cables?  
 

       1       2     3     4      5 
           No es Deseable              Neutral    Deseable  

 
 
60. Todas las cuadrillas en el proyecto deberían incluir trabajadores capaces de trabajar en varios 

oficios (multi-crafted workers) ? 
 

       1       2     3     4      5 
           No es Deseable              Neutral    Deseable  
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Por favor da tu opinión respecto a las siguientes prácticas en una obra. Califica en una escala del 
1 al 5 encerrando en un círculo.  (Selecciona solo un número en cada pregunta). 
 
 
61. El trabajo de la cuadrilla debe ser dado de manera que todos los trabajadores en la cuadrilla lo 

vean como un trabajo de equipo. También, todos los miembros de la cuadrilla, y no solamente el 
capataz (foreman) deben asegurarse de que el trabajo se planee y ejecute apropiadamente.  

 
       1       2     3     4      5 
           Estas realmente       Neutral    Te opones 

de Acuerdo       fuertemente  
 
62. Debe haber una línea de comando rígida en la cual solo el foreman coordina el trabajo de la 

cuadrilla, sin que los miembros de la cuadrilla participen en esto.  
 
       1       2     3     4      5 
           Estas realmente       Neutral    Te opones 

de Acuerdo       fuertemente  
 
63. Las tareas en la obra deben ser asignadas a la cuadrilla como trabajo de equipo, de manera que a  

la cuadrilla entera se le hace responsable de ejecutar la chamba.  
 

       1       2     3     4      5 
           Estas realmente       Neutral    Te opones 

de Acuerdo       fuertemente  
 
64. Las tareas en la obra deben ser asignadas individualmente a cada persona de manera que cada 

individuo tiene una responsabilidad específica por la cual solamente el (o ella) es responsable. 
 

       1       2     3     4      5 
           Estas realmente       Neutral    Te opones 

de Acuerdo       fuertemente  
 
65. Seria más fácil completar el trabajo si todos los maestros de obra con experiencia fueran tambien 

capaces de hacer cosas que típicamente solo hacen los residentes de obra. Por ejemplo, control de 
costos, planeación, estimación, manejo de materiales, requerimiento de información de ingeniería. 

 
       1       2     3     4      5 
           Estas realmente       Neutral    Te opones 

de Acuerdo       fuertemente  
 
66. Los trabajadores maestros de obra (Craftsmen) deberian ser capaces de adaptarse al uso de 

nuevas technologies que mejore su productividad y condiciones de trabajo. 
 

       1       2     3     4      5 
           Estas realmente       Neutral    Te opones 

de Acuerdo       fuertemente  
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67. Estas dispuesto a capacitarte en las siguientes habilidades: control de costos, planeación, 

manejo de materials, y estimación. 
 

       1       2     3     4      5 
           Estas realmente       Neutral    Te opones 

de Acuerdo       fuertemente  
 
68. Estas dispuesto a capacitarte en las siguientes habilidades con computadoras: e-

mail/Internet, procesador de palabras, hojas de cálculo, planeación, estimaciones, dibujos 
en computadora. 

 
       1       2     3     4      5 
           Estas realmente       Neutral    Te opones 

de Acuerdo       fuertemente  
 
69. Estas dispuesto a capacitarte en las siguientes habilidades de planeación de obra: 

manejo de materiales, equipo, herramientas, planeación corta y calendarios de obra. 
 

       1       2     3     4      5 
           Estas realmente       Neutral    Te opones 

de Acuerdo       fuertemente  
 
70. Estas dispuesto a capacitarte en las siguientes habilidades de administración de obra: 

coordinación de cuadrillas, coordinación de oficios, selección de procedimientos de 
construcción y liderazgo. 

 
       1       2     3     4      5 
           Estas realmente       Neutral    Te opones 

de Acuerdo       fuertemente  
 
 

 
 

Gracias.  
 

Apreciamos tu colaboración ! 
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Appendix D: Sample Project Report 



 

 
PROJECT ASSESSMENT 

PROJECT NAME 
 
 

Owner:  X 
Contractor: Y 
Project:  Name 
Location:  Virginia 
Date of Visit: October 10, 2002 
 

DESCRIPTION 

This project is a $43 million dollar EPC project for the installation of a new spinning 

machine and its supporting systems, including a new building to produce 4 million pounds 

per year of light denier Kevlar.  It has a total duration of approximately 18 months for 

construction with an estimated completion date of April 2003.  The project was about 55% 

complete as the time of the visit with a workforce of approximately 140 on site. The peak 

workforce was about 160 with approximately 90 workers in the key crafts (pipe, electrical, 

mechanical and ironworkers).  The budgeted number of man hours was estimated at 

260,000. 

 

The project staff were extremely organized and had the craftsmen scheduled perfectly.  The 

primary trades interviewed were the sheet metal, insulation, piping, fire protection, 

electrical, and mechanical trades.  A total of 35 craftsmen and foremen were interviewed 

during our visit.   

 
This report describes the findings of our interviews including descriptive statistics about 

the work force at the Project and the Two-Tier project evaluations.  The information 

provided in this report is part of the initial findings of our research.  The Two-Tier 

evaluation is subject to change as more data is gathered and more projects are analyzed.   

 
All information in this report is completely CONFIDENTIAL. 
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BACKGROUND OF RESEARCH EFFORT 

The Center for Construction Industry Studies (CCIS) and the Construction Industry 

Institute (CII), with the participation of many industry leaders, have developed a Two-Tier 

strategy to address the shortage of skilled construction labor in this country.  Tier II 

represents a forward-thinking strategy that emphasizes multiskilling and management skills 

for the craftsmen; making them more valuable, and thus worth an increased wage rate.  Tier 

I emphasizes a cohesive management strategy to effectively utilize the existing work force, 

regardless of its skill level.  As part of the Two-Tier research effort, baseline data was 

collected from the Project.   

 

WORK FORCE CHARACTERISTICS 

This section presents a summary of descriptive statistics from the sample of workers 

interviewed.  A total of 35 craftsmen and foremen were interviewed.  Table 1 lists some of 

the descriptive statistics for the Project work force (for journeyman level workers only). 

Table 1: Comparison between Project Work Force and Projects-to-Date 

 Project 
Average 

Average for 
Projects to date 

Crafts/Person 1.5 1.6 
Experience (yrs) 14.6 13.9 
Craft Training (hrs) 76.4 157.1 
Planning Training (hrs) 173.3 113.5 
JM Training (hrs) 167.8 135.2 

 

The skill level for this site (i.e. the number of certified crafts per person) is slightly less 

than the average for the projects that have been evaluated to date.  The experience level of 

this work force (years in their primary craft) is slightly more than the average.  It is evident 

from this information that this work force has less training hours in Craft Training but more 

hours in both Planning Training and Job Management (JM) Training.  Figure 1 compares 

the Project work force with the average from projects to date in the hours of training each 

craftsman receives in either a formal classroom setting or a formal on-the-job program.  It 

should be noted that as additional data is collected, these comparisons will change. 
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Figure 1: Comparison of Project Training Hours to Average for Projects-to-Date 
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Figure 2: Education Levels of Workforce 

 

Figure 2 displays the number of workers and their highest level of education attained. It is 

evident that the majority of the work force at this site (85%) has at least a high school 

diploma or its equivalent.  In addition, seven employees (20%) indicated that they had 
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completed a vocational or technical program.  Almost 63% of the work force interviewed at 

this facility is computer literate.  Of those that do know how to use a computer, the average 

time spent using a computer is 8.4 years.  The average age of the work force at this facility 

is about 39 years old.  The average age of the construction work force interviewed to date 

is approximately 40 years old. 

 

INDIVIDUAL TWO-TIER EVALUATION 

The craftsmen and foremen that were interviewed on this project site were evaluated, based 

on the answers given on their forms, against both the Tier I and the Tier II Individual 

Worker Skills Metrics.  Table 2 lists the average scores for craftsmen, foremen, and field 

management and compares them to the average scores from the projects that have been 

evaluated to date.  The average craftsman and foreman scores for Tier I were 51 out of a 

possible 100. The Tier II Total Worker scores were 96.9 and 96.6 for craftsmen and 

foremen, respectively, out of a possible 200.  To be considered a “Tier II Worker,” the 

craftsperson must obtain a Tier II Total Worker score of at least 150 points.  Two 

craftsmen, one general foreman and one superintendent achieved a score of at least 150 at 

this facility.  The scores for each individual are the Appendix.  The Project employees have 

more management training hours than average and it is reflected in their supervisory and 

management scores.  There may be opportunity for focusing this training further in areas 

that will improve these skills.     

Table 2:  Tier I and Tier II Individual Evaluation 

 Tier I Tier II 

 

Tier I 
Supervisor’s 
Skills Score 

Avg. 
 

Tier II 
Tech. 
Score 

Avg. 
 

Tier II 
Mgt. 
Score 

Avg. 
 

Tier II 
Total 

Worker 
Score 

Avg. 
 

Craftsman 51.0 41.8 48.3 47.8 48.6 40.3 96.9 88.0 
Foreman 51.0 59.6 51.4 59.4 45.1 52.8 96.6 112.3 
General Foreman 70.5 65.3 72.0 62.4 67.5 56.9 139.5 119.3 
Superintendent 86.0 65.3 100.0 60.1 80.0 54.1 180.0 114.2 
Totals 53.7 47.0 52.9 51.0 50.3 43.9 103.4 94.9 
 

Figures 4 and 5 show the average Tier II and Tier I scores by craft.  The Tier II Total 

Worker’s Score is calculated by adding the Tier II Technical Score and The Tier II 

Management Score. 
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Figure 4: Tier II Scores by Craft (Max = 200) 
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Figure 5: Tier I Supervisor’s Skills Score by Craft (Max = 100) 

 

 138



 

 139

TWO-TIER METRIC PROJECT EVALUATION 

The Two-Tier Metrics are tools used to evaluate a project based on the implementation of a 

strategy to manage the work force on that project.  They are not absolute measures but they 

can provide a guideline for implementation.  Both the Tier I and Tier II metrics evaluate a 

project based on the skills of the work force and the utilization of that work force.  The Tier 

II metric emphasizes craftsman skills (i.e. multiskilling, administrative and computer skills) 

technology, and multi-crafted crews.  The Tier I metric emphasizes supervisor skills, 

communication, and management structures. The individual worker scores are incorporated 

into the overall project evaluation as shown in the metrics. Each index is based on a 10 

point scale, 0 being the lowest and 10 being the highest. 

 

Tier II Index 

The Project scored 3.83 on the Tier II Index, as shown in Table 3.  The score of 20 on the 

IT Utilization Category indicates that little information technology is being utilized at the 

craftsman level. The Tier II strategy is a future-oriented strategy, emphasizing goals for 

technology, training, multiskilling and High Performance Work Teams.  There is probably 

not one project in the United States that could score a 10.0 on the index at this time.  A 

score of 3.83 indicates that the Project is utilizing some of the Tier II concepts but is not 

fully implementing a work force management strategy similar to the Tier II strategy.   In 

each of the categories, there is opportunity to capture some of the training and utilization of 

the higher skilled craftsmen and field managers. 

Table 3: Tier II Index 

 Score Max 
Project Craft Technical Skills 45.1 100 
Project Craft Management Skills 50.6 100 
IT Utilization 20.0 100 
Craft Utilization 46.0 100 
Organization 30.0 100 

Sum 191.7 500 
Tier II Index = (Sum/50) 3.83 10 
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Tier I Index 

The Tier I Index for this project is 7.02 as shown in Table 4.   The slightly higher score on 

the IT Utilization Index indicates that there is a greater of information technology at the 

field management level.  The high scores in the Craft Utilization Index and Management 

Structures Index indicate that the field management team is being utilized to a higher 

degree.  The higher overall Tier I score indicates that the work force management strategies 

being used at this facility are more in alignment with those described by the Tier I Metrics.  

There is still opportunity for improving the worker scores and the use of technology on the 

site through training and integration of electronic information.   

Table 4: Tier I Index 

 Score Max 
Project Average Work Skills Index 69.0 100 
IT Utilization Index 32.0 100 
Craft Utilization Index 100.0 100 
Project Communication Index 58.0 100 
Management Structures Index 92.0 100 

Sum 351.0 500 
Tier I Index = (Sum/50) 7.02 10 

 

CONCLUSION 

This report summarizes the information that was collected from the Project.  The data 

collection effort is still in progress with 18 project evaluations completed at the time of this 

report.  A higher score on one strategy (i.e. Tier I) usually indicates that the project is more 

in alignment with the objectives of that strategy.  In this case, the Tier I Index score is 

higher than the Tier II Index score, indicating that the Project is more in alignment with the 

Tier I work force management strategy.  There are, however, many opportunities for 

increased training and utilization of the work force.  There were several very skilled 

craftsmen that, with some management skills training, could probably be good field 

managers as well.  Choosing either the Tier I or the Tier II work force management strategy 

and implementing the necessary tools for that strategy could help improve overall 

productivity at this facility.  

 

Baseline data collection is a continuous process, thus these comparisons will most likely 

change as more projects are added to the database.  A final report based on the baseline 

data collection in its entirety should be available in the fall of 2003.   



 

INDIVIDUAL SCORES 

Position Primary Craft 

Tier I 
Supervisory 

Skills 

Tier II 
Technical 

Skills 

Tier II 
Management 

Skills 

Tier II 
Total 

Worker 
Score 

Apprentice/Helper Laborer 42 7 38 45 
Apprentice/Helper Roofer 11 24 15 39 
Apprentice/Helper Pipe Fitter 30 0 45 45 
Apprentice/Helper Pipe Fitter 20 0 36 36 
Apprentice/Helper Pipe Fitter 26 1 32 33 
Craftsman Sheetmetal Worker 35 60 35 95 
Craftsman Pipe Fitter 30 60 36 96 
Craftsman Pipe Fitter 54 66 45 111 
Craftsman Pipe Fitter 21 28 27 55 
Craftsman Electrician 59 42 52 94 
Craftsman Electrician 64 57 46 103 
Craftsman Sheetmetal Worker 48 19 61 80 
Craftsman Sheetmetal Worker 91 67 84 151* 
Craftsman Pipe Fitter 50 34 46 80 
Craftsman Pipe Fitter 62 58 48 106 
Craftsman Welder 53 52 66 118 
Craftsman Roofer 45 51 46 97 
Craftsman Electrician 23 43 24 67 
Craftsman Pipe Fitter 90 86 66 152* 
Craftsman Electrician 16 2 20 22 
Craftsman Pipe Fitter 48 48 44 92 
Craftsman Sheetmetal Worker 78 48 80 128 
Foreman Insulation Worker 28 48 30 78 
Foreman Electrician 91 48 87 135 
Foreman Electrician 30 0 25 25 
Foreman Insulation Worker 66 60 62 122 
Foreman Sheetmetal Worker 51 66 41 107 
Foreman Pipe Fitter 53 80 46 126 
Foreman Electrician 78 67 63 130 
Foreman Pipe Fitter 25 47 24 71 
Foreman Pipe Fitter 37 47 28 75 
General Foreman Insulation Worker 100 80 100 180* 
General Foreman Electrician 41 64 35 99 
Project Engineer Instrument Technician 59 60 66 126 
Superintendent Insulation Worker 86 100 80 180* 

 

*Tier II Worker (score > 150) 
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Appendix E: Regression Analyses for Supervisor Competency 

Comparing Experience and Training
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Figure C.1: Regression Plot of Craft Experience and Craft Training 

Table C.1: Regression Statistics for Craft Training 

Regression Statistics     
Multiple R 0.1128     
R Square 0.0127     
Adjusted R 
Square 0.0081     
Standard Error 165.869     
Observations 218     
ANOVA      

  df SS MS F Significance F 
Regression 1 76589.43 76589.43 2.783787 0.097 
Residual 216 5942739.12 27512.68   
Total 217 6019328.56       

  Coefficients 
Standard 

Error t Stat 
P-

value 
Lower 
95% 

Upper 
95% 

Lower 
95.0% 

Upper 
95.0% 

Intercept 64.217 22.808 2.816 0.005 19.263 109.17 19.263 109.17 
Craft 
Experience 1.928 1.156 1.668 0.097 -0.350 4.206 -0.350 4.206 
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Figure C.2: Regression Plot of Planning Skills Training and Experience 

Table C.2: Regression Statistics for Planning Skills Training 

Regression Statistics     
Multiple R 0.09353     
R Square 0.00875     
Adjusted R Square 0.00416     
Standard Error 511.29034     
Observations 218     
ANOVA      

  df SS MS F Significance F 
Regression 1 498321.9702 498322 1.9062 0.16881 
Residual 216 56466246.32 261417.8   
Total 217 56964568.29       

  Coefficients 
Standard 

Error t Stat P-value 
Lower 
95% 

Upper 
95% 

Lower 
95.0% 

Upper 
95.0% 

Intercept 99.314 70.304 1.413 0.159 -39.25 237.88 -39.25 237.88 
Craft 
Experience 4.919 3.563 1.381 0.169 -2.103 11.941 -2.103 11.941 
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Figure C.3: Regression Plot of Management Training and Craft Experience 

Table C.3: Regression Statistics for Management Skills Training 

Regression Statistics     
Multiple R 0.1374     
R Square 0.0189     
Adjusted R Square 0.0143     
Standard Error 483.3393     
Observations 218     
ANOVA      

  df SS MS F Significance F 
Regression 1 971381 971381 4.158008 0.0427 
Residual 216 50461250 233616.9   
Total 217 51432631       

  Coefficients 
Standard 

Error t Stat P-value 
Lower 
95% 

Upper 
95% 

Lower 
95.0% 

Upper 
95.0% 

Intercept 94.287 66.461 1.419 0.157 -36.708 225.282 -36.708 225.282 
Craft 
Experience 6.867 3.368 2.039 0.043 0.229 13.505 0.229 13.505 

Appendix F: Tier I Project Baseline Scores 
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Table D.1: Tier I Project Baseline Scores 
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  Project ID  

                    Element 1 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19 Ave
% 

Deficit 

Proficiency                     8.0 8.0 7.0 5.0 6.0 8.0 6.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 9.0 7.1 29.4
A Percentage of Rehired 

Employees 5.9                  9.5 0.5 2.2 0.9 0.8 7.8 7.8 5.3 8.0 4.3 6.0 0.6 7.6 6.0 0.6 4.3 4.6 54.1 

Technical Experience                    0.0 9.7 6.9 9.7 7.6 9.1 9.0 9.0 8.2 9.6 8.7 9.0 9.2 8.2 9.1 8.9 4.5 8.5 14.7
Continuous Training and 
Education 0.0                   10 4.8 5.8 6.7 4.5 6.7 3.2 7.4 8.7 5.5 3.4 5.0 5.2 9.0 2.9 5.9 5.9 40.9
Administrative                     0.0 9.1 6.1 6.8 5.0 4.3 5.0 6.1 7.7 8.6 4.3 5.3 5.4 5.7 6.0 5.7 8.8 6.2 37.7
Computer                   0.0 5.2 3.6 4.2 2.4 1.1 1.4 1.9 4.7 3.5 0.4 2.7 3.8 2.7 3.9 3.5 3.4 3.0 69.8 
Planning                    0.0 8.2 4.6 5.4 6.0 4.4 7.5 4.3 7.5 8.4 3.6 5.2 4.7 5.3 7.2 4.2 6.3 5.8 42.0
Job Management                    0.0 9.6 4.4 6.9 6.0 4.6 8.8 4.6 6.1 8.4 3.6 5.6 5.3 5.8 6.2 5.3 8.7 6.2 37.7
Technical Experience                    0.0 9.1 3.6 6.4 4.7 4.8 5.0 5.5 6.8 5.4 4.3 5.3 5.4 6.8 7.5 4.7 5.0 5.6 43.6

B 

Task Training                    0.0 8.3 6.9 8.1 8.5 8.8 8.8 8.1 8.4 8.9 6.7 8.2 8.5 7.8 8.7 9.0 9.3 8.3 17.0

                     Average Score (A) 7.4 10 5.1 6.1 3.9 6.7 8.1 9.5 8.0 9.6 7.4 8.4 5.2 9.3 8.4 5.2 10 7.5 24.5
                     Average Score (B) 5.0 10 5.0 8.1 6.8 5.1 8.7 5.3 9.0 10 3.8 6.1 6.4 6.7 9.2 5.7 8.4 7.0 29.8

 
Integrated Information 
Access 3.0                  5.0 2.5 7.0 2.5 2.0 2.5 2.0 10 6.0 6.5 10 3.0 2.0 5.0 3.0 2.5 4.4 56.2 

                    Hardware 5.0 5.0 8.0 5.0 0.0 0.0 0.0 5.0 7.5 5.0 3.0 5.0 5.0 10 5.0 5.0 5.0 4.6 53.8 

                     Crew Mix 10 10 10 10 5.0 10 5.0 5.0 10 0.0 10 10 10 5.0 5.0 10 10 7.9 20.6
                     Worker Retention 10 8.3 3.7 10 8.5 6.2 10 9.5 8.8 10 7.5 6.0 10 10 10 6.7 5.0 8.2 17.5

 
Project Mgt Communication 

  w/ Supervisors 7.0     7.0 6.0 6.0 7.8 4.8 3.0 7.0 10 3.0 10 7.0 8.0 6.9 30.7 10 4.0 10 7.3

 
mmunication 

with Workers 10 10 7.0 10 7.8 7.0 5.0 9.0 8.0 6.0 9.0 9.0 10 9.0 10 7.0 9.0 8.4 16.0 
Supervisors Co

 
Work Packages Materials and 
Tools 0.0 10 8.0 8.0 5.0 6.0 10 4.0 7.0 8.0 5.0 5.0 5.0 7.0 5.0 7.0 8.0 6.4 36.5 

 Planning 10 10 10 10 10 10 10 10 8.0 10 5.0 10 10 10 10 10 8.0 9.5 5.3 
 Metrics Based Controls 5.0 5.0 5.0 5.0 5.0 2.0 5.0 7.0 5.0 5.0 5.0 5.0 10 10 10 10 5.0 6.1 38.8 

 



 

Appendix G: Sample Foreman Delay Survey and Report 
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FOREMAN  DELAY  SURVEY 
CRAFT: _________________________   DATE:___________________________ 

FOREMAN:______________________   # IN CREW PRESENT:_____________ (Do not include yourself) 

PROBLEMS CAUSING DELAY  
NUMBER 

OF 
HOURS 

x 
NUMBER 

OF 
MEN 

= MANHOURS  COMMENTS 

1 Materials    x   =      

2 Tools    x   =      

3 Construction Equipment    x   =      

4 Instructions    x   =      

5 Engineering Information    x   =      

6 Inspection    x   =      

7 Access to Work Space    x   =      

8 Permits    x   =      

9a. 
Changes/Redoing Work 
(Design Error or Change)    x   =      

9b. 
Changes/Redoing Work 
(Field Error or Damage)    

x 
  

= 
   

  

9c. 
Changes/Redoing Work 
(Prefabrication Error)    x   =      

10 Other (list below)         
  

     
x 

  
= 

   
  

  
     

x 
  

= 
   

  

  
     

x 
  

= 
   

  

 



 

Foreman Delay Survey Results Summary 
 
 
Project: Project X 
Foremen from: Contractor Name 
Delays Reported Correspond To: Dates for Surveys 

 
The main objective of the Foremen Delay Surveys (FDS) is to identify major areas of 
delays that are affecting foremen and their crews.  It is a tool that can be used on a regular 
basis by project management to improve the productivity of the crews on site. This was 
an introductory session that allows the foremen to get acquainted with the procedure and 
solve any questions that might arise. These results represent a good “snap shot” of causes 
of work delays perceived by the foremen, fulfilling the initial goal of gathering baseline 
data.   
 
14 foremen completed the FDS forms for the day of July 8, 2002. The total number of 
workers that reported to work on that date, under the foremen who completed FDS, was 
156.  This number was multiplied by the work-hours per day (10 hr/day) to yield 1560 
man-hours available for effective work. Out of these available hours, 40% were lost due 
to delays. This number is high compared to the average found on construction projects, 
which is approximately 15%. This could represent an unusual day or could be associated 
with the delays that come from a Monday start-up.  To accurately determine the amount 
of delays incurred on this site, the FDS should be completed for several concurrent days 
or even for every can for a month.    
 
Observations: 
1) The delays shown appear to be high for the date on which data was collected.  This 

seems to warrant further investigation and additional Foremen Delay Surveys. 
2) The major areas of delay are materials, design changes or errors, absenteeism.  This 

FDS indicates areas that would be appropriate for investigations into improvements 
and changes. 

3) Continued use of FDS could help pinpoint areas of recurring delay and thus help to 
improve overall productivity. 

4) One foreman indicated an area that could be improved by the engineering department.  
To this foreman, rebar designs was causing a large amount of delay because it seems 
that the design did not take into consideration the location of anchor bolts, embeds, 
and other features.  Also, he suggested that pour design sizes could be changed to 
improve productivity and use of resources.  If the pours were designed on even foot or 
half-foot dimensions (i.e. 8’- 6” instead of 8’- 4.5”) then forms could be constructed 
without having to make special cuts.  

 
The following table summarizes the major areas of delays as indicated by the interviewed 
foremen for the date of July 8, 2002.  This is a “snapshot” and does not represent a final 
determination of delays for this project. 
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FDS Results from July 8, 2002 
 

 
Cause of Delay Number of 

Crews Affected
Total Delays in 
Work-Hours 

Total Delays as 
% of  

Available WH 

1  Materials 5 126 8.08% 
2  Tools 4 84 5.38% 
3  Construction Equipment 4 23 1.47% 
4   Instructions 2 10 0.64% 
5  Engineering Information 3 6 0.38% 
6  Inspection 1 2 0.10% 
7  Access to Work Space 1 15 0.96% 
8  Permits 0 0 0.00% 
9  Rework     
      a) Design Change/Error 6 194 12.44% 
      b) Field Change/Error 1 6 0.38% 
      c) Prefabrication Error 1 25 1.60% 

10  Other     
 Safety Meeting 1 4 0.26% 
 Scaffolding 1 0 0.00% 
 People Transfer 1 16 1.03% 
 Production (Outages) 0 0 0.00% 
 Insufficient Releases 0 0 0.00% 
 Weather 0 0 0.00% 

 Absenteeism 3 110 7.05% 
 TOTAL  621 40% 
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Appendix H: Workforce Assessment Package 
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Addressing the Skilled Workforce Shortage 
PT 182 

 
 

CII Annual Conference 
July 29-31, 2003 

 
 
 
 

For the Administration of: 
Individual Skill Assessment 

Individual Background Questionnaire 
Project Management Practices Questionnaire 



 

WORKFORCE ASSESSMENT PROCESS 
INSTRUCTIONS 

 
Introduction 
 
The Workforce Assessment Process (WAP) is comprised of three assessment forms, two 
of which are completed by the journey-level workforce and the third is completed by the 
project management team.  The forms are designed to be simple to administer, but 
questions may arise.  There are two ways to administer the WAP: 
 

Option 1):   Project Administration- a representative from the project administers 
the assessment to the journey-level workforce and the project 
management team.  The completed assessment forms are then 
returned to the UT Researchers.  UT will then generate a report and 
return it to the project with an evaluation of the workforce skill level 
and the workforce management practices of the project. 

Option 2): UT Researcher Administration- UT Researchers will administer the 
assessment form to both the journey-level workforce and the project 
management team.    UT will then generate a report and return it to 
the project with an evaluation of the workforce skill level and the 
workforce management practices of the project. 

 
The WAP is the first step in the Strategy Driven Approach to workforce management.  It 
is designed to help projects determine where they stand in terms of workforce skill levels 
and management practices.  It can be used as the basis for driving improvement through 
the implementation of strategies that should improve skills through training, better 
utilization of the workforce through better supervision and management, and increased 
productivity through reductions in absenteeism and turnover. 
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OPTION 1):  PROJECT ADMINISTRATION INSTRUCTIONS 
 
To administer the WAP on a specific project, the key crafts for that project should be 
identified.  Key crafts should be defined as those that are critical to the completion of the 
project and typically include the higher skilled crafts (ex. pipefitters, welders, 
electricians, boilermakers, ironworkers, operators, instrumentation, etc.).  Next, the 
number of workers to be assessed should be determined.  Ideally, all workers should be 
assessed, but time limitations may not make that a feasible option.  The number of 
workers assessed should be no less than 30% of the journey-level workers in that craft. 
 
Workforce Assessment 
 
Each worker to be assessed should receive (stapled together in one packet) a copy of: 
 1) The Individual Skill Assessment 
 2) The Individual Background Questionnaire. 
 
The assessment can be administered in one large group or in smaller groups, depending 
on the size of the room available for the assessment.  If the assessment is done in smaller 
groups (10-15 people per group) the typical time requirements are shown below. 
 
 4-5 groups of craftsmen (10-15 per group) 30 min./group 
 1-2 groups of supervisors (10-15 per group) 30 min./group   
  Total Estimated Time Required: 2-3 hours 
  
Project Management Assessment 
 
The project management assessment should only take approximately 20-30 minutes to 
complete and should be completed by the onsite project management team.  It will 
require some detailed information about the project.  The form to be used is the Project 
Management Practices Questionnaire. 
 
Returning the Assessments to UT 
 
All assessment forms, both the workforce forms and the management forms, should be 
returned in one packet to the University of Texas at Austin: 
 

The University of Texas at Austin 
Department of Civil Engineering 

Attention: Carl Haas 
1 University Station, C1752 

Austin, TX 78712-1752 
 

Please include the contact information (phone, address, and email) of the project 
representative responsible for the WAP administration.  Additional information may be 
necessary for the generation of an accurate report. 
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OPTION 2):  UT RESEARCHER ADMINISTRATION INSTRUCTIONS 
 
The instructions for this administration process are very similar to those from Option 1.  
The UT researchers should be contacted as soon as the decision to assess the site has been 
made.  Once the researchers have been contacted, they will coordinate with the project 
representative to gather all of the necessary information for the site and ensure that all 
participants are aware of the procedures involved.  To administer the WAP on a specific 
project, the key crafts for that project should be identified by the project management 
team.  Key crafts should be defined as those that are critical to the completion of the 
project and typically include the higher skilled crafts (ex. pipefitters, welders, 
electricians, boilermakers, ironworkers, operators, instrumentation, etc.).  Next, the 
number of workers to be assessed should be determined.  Ideally, all workers should be 
assessed, but time limitations may not make that a feasible option.  The number of 
workers assessed should be no less than 30% of the journey-level workers in that craft.  
The researchers can help in the determination of both the key crafts and the number of 
people to be interviewed for a particular site.   
 
Contacting UT Researchers 
 
To contact the University of Texas at Austin researchers for the administration of a 
project assessment please use the contact information below: 
 

The University of Texas at Austin 
Department of Civil Engineering, Attention: Carl Haas 

1 University Station, C1752 
Austin, TX 78712-1752 
haas@mail.utexas.edu 

 
Please include the contact information (phone, address, and email) of the project 
representative responsible for the coordination of the WAP administration.   
 
Workforce Assessment 
 
Each worker to be assessed will receive a copy of: 
 1) The Individual Skill Assessment 
 2) The Individual Background Questionnaire. 
 
The assessment can be administered in one large group or in smaller groups, depending 
on the size of the room available for the assessment.  If the assessment is done in smaller 
groups (10-15 people per group) the typical time requirements are shown below. 
 
 4-5 groups of craftsmen (10-15 per group) 30 min./group 
 1-2 groups of supervisors (10-15 per group) 30 min./group   
  Total Estimated Time Required: 2-3 hours 
  



 

Project Management Assessment 
 
The project management assessment should only take approximately 20-30 minutes to 
complete and should be completed by the onsite project management team with 
facilitation from the researchers.  It will require some detailed information about the 
project.  The form to be used is the Project Management Practices Questionnaire. 
 
 
 
REPORTS 
 
Once the assessment has been completed, the information submitted to the University of 
Texas at Austin will be analyzed and a report will be generated.  The report will include 
information on the skill level, experience, and training of the workforce at the site and 
will summarize the management practices utilized on the site.  The report will also 
compare the site assessment to the benchmarks established during the baseline data 
collection.  It will indicate the degree to which some of the characteristics of a structured 
workforce management strategy are being implemented and utilized on the site.  The 
metrics used in this analysis are included in this packet. 
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Appendix I: Suitability Chart 
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Category Tier I Tier II 

I. Work Force Characteristics 
% of multi-skilled workers < 50% > 50% 
% certified journeymen (in key crafts) 10% – 50% 50% – 100% 
Worker computer skills Low-Med Med-High 
Workers management/planning skills Low High 
Workers familiarity with site and project Low-Med High 
Turnover rate (Total Hires/ Peak Workforce) < 10 < 4 

II. Supervisor Skills 
Supervisor computer skills High Low-Med 
Supervisor management/administrative skills High Med 
Supervisor familiarity with site and project High Low-Med 
Supervisor Short-Interval Planning Skills High Low-Med 

III. Work Force Attitudes 
Willingness to receive training (worker) Low High 
Willingness to receive training (supervisors) High Low-Med 
Willingness to multi-skill Low High 
Willingness to work in multi-crafted crews Low High 
Willingness to work in a High Performance Work Team 
environment Low High 

IV. Information Technology 
Computer availability To supervisors To workers 
Handheld computer use  To supervisors To workers 
Electronic project information integrated Med-high High 
Funding available for Information Technology? Some Yes 

V. Management Structure 
Organization Top-down Horizontal 
Use of HPWT Low High 
Coordinator available? For Tier I For Tier II  
Benchmarking and data collection capabilities Low-Med Med-High 
Scheduling/Project Information updating/tracking Low-Med Med-High 

VI. Management Culture 
PM management style Hierarchical Horizontal 
Willingness to train workers? No Yes 
Willingness to train supervisors? Yes No 
Willingness to fund training for worker? No Yes 
Willingness to fund training for supervisors? Yes No 

VII. Project Conditions 
Owner receptiveness to pay differentiation for skills? No Yes 
If remote project:   
    Bringing skilled workers to site? No Yes 
    Large local labor pool (little/no skills)? Yes No 
Training resources available? No Yes 
% of work sub-contracted Med-high Low 
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