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Executive Summary

Labor productivity, craft training, and the declining number of trade
entrants into construction present critical challenges for our industry today. More
flexible labor stategies may meet these challenges lprawving project
performance andditer utlizing the arrent pool of skled workers. One potential
solution, already being used by some companies, may be ritlintgsk
Multiskilling is a labor uilization stiategy where warkers possess a range oiflsk
appropratefor more than one work process and are used flexibly on egbraj
within an organizatioh This study explored the apgition of multiskled labor
utilization stategies in construction and estimatesgfragect impact of their use.

Research efforts focused on: (Btermining the extent of multigkng use
in the construction industry, (2) identifying opportunities for the use of
multiskilling, (3) developing an economic equation to model the cost benefits of
multiskilling, (4) assessing the efft of multisklling on worker and pragct, and
(5) assessing barriers to the use of mdullisg. The scope of the stly included a
detailed pragct level analysis of Aypothetical, domestic, grass-roots, open shop,
direct hire, ndustrial construction preg¢t. It also included analysis of existing
multiskilling applications in construction viausreys and otheechniques. The
study used traditionallgccepted trade delineationsféom the “multiskils” used
in the analysis. Also, productivityath/analysis techniques includifig cost
projections based on cregvoductivity and average worker-hour costs, and (2)
scheduling tools which allow resource allocation and overhead costs analysis,

were used to estimate theoject impact.

1 A more complete definition of multiskilling is that it is a labor utilization strategy where
workers possess a range of skills appropriate for more than one work process and are used flexibly on
a project or within an organization. Itis a managerial strategy based on developing competency within
the workforce and the full utilization of these capabilities. Workers can be assigned to construction
tasks based on their ability to perform the needed skill/task unrestricted by traditional job descriptions
or work boundaries.

A multiskilled construction trade worker is an individual who possesses or acquires a range of
skills and knowledge and applies them to work tasks that may fall outside the traditional boundaries of
his or her original trade. In a construction context, this does not necessarily mean that a worker obtains
or possesses mastery level skills in multiple trade areas. However, based on the flexible application of
skills the worker already possesses or is willing to acquire, the worker can be an effective and
productive contributor to the work output of several traditional trade disciplines.
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Benefits of multiskilled laor uilization were observed with regard to total
project lebor cost, employment opportunities for construction workers, and other
industry labor issues. These benefits included conservativeagssimf 5% or
more total labor cost savings, a potential 35% reduction in required project
workforce, a potential 47% increase in average employment duration, and an
increase in wage/annual earning potential for mulleskconstruction werkers.
Productivity improvements were reported by over 75% of those surveyed in the
study.

The most successful multiskilling ategy assessed in this analysis was one
that identified four multisked crafts’ goupings. The four multisied crafts
included civil, electrical, mechanical and a geneupp®rt craft that included alll
craft helpers. This strategy may atdfter additional benefits with respt to
multiskilling implemenation, craft recruiting andetenton, and craft training. The
data were gpported by results of thegmtice sirveys of existing construction
multiskilling applications ondwcted as part of this research. The distribution of
projects included in theucrent multiskling practice sirveys indcates that
multiskilling is a viable laor stategy in both union angon-union environments.

A review of managerial and economic multiskilling restritsn
manufacturing applications also indicated that mullis$ strategiesprovide
increased opportunities for the development of process innovations and
technology implememation. It is believed that multiging strategies mayrovide
a breakthrough in construction laboilizhtion that leads to many othexdustry
advancements.

Impediments to effective multigng are bothfundamental and pctical.
Fundamental impediments are more difficult to overcome and intinitie on
human skill etention and the complexity of maintaining a muilis& work force
from management and human capital investment petisgs. Practical
impediments include owner bid requirements, grbmanagementfrastructure,
resistance to change, and licensing requirements among others. Nevertheless,
multiskilling is already being used by some majatustry participants as a

strategic business advantage. It rem&on$urther research toedermine where
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the best opportunities for multilkag exist, how to identify them, and how to

implement multiskilling most eéictively.
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Abstract

The construction industry is currently suffering from problems aataati
with labor shortages, rising pegt costs, and declinirggoductivity levels.
Multiskilling, a flexible labor stategy, perhaps holds the solution to many of these
current problems. Multisking is a labor uilization stiategy where warkers
possess a range of skillsgmopratefor more than one work process and are used
flexibly on a progct or within an organizatn. Training in additional crafts
prepares workers to perform a variety of tasks in a safe, proficient, and productive
manner. This volume presents the findings from research cwiwithproject
participants on construction sites currentiizimg a multiskilled ldbor stategy.
A literature search was also utilized to identifyrent published experiences with
multiskilling. Progcts sirveyed included both capital and maintenanceepts;
and union and non-union work forces. The benefits, impediment§atations
to the implementation and sustainment of a mullirslx program are presented.
Specific attention is paid to the benefits that multisg can potentiallyoffer the
construction worker, pregt, andndustry. Impediments atichitations that
must be considered during the implertagion phase of a multigled system are
also discussed. The volume concludes with a mineptdgvel analysis of

performance dtafrom an implemetation process at Sterling Chemical Company.
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1. Introduction
1.1 Introductory Statement

The traditional construction process is a very labor intensive process where it
is not uncommon for labor costsdaocount for 30%-50% of the total pecj costs
(Adrian 1987). Historically, the construction industry hakzat traditional trade
delineations to completeosk tasks on preicts. As early as thE980’s, research
suggested that the division of labor into sepatrades with little or no overlap was
leading to increased cost, little or no worker flditip and labor misallecation
(Bourdon and Levitt 1980). Research has alscatdd that there has been a
decline in the productivity of the construction workforce in the last 20 years
(Halverson 1995). Declining productivity levels have been linked to the increased
complexity of designs, more stringent and restrictive governmental regulations, site
congestion, scheduling problems, and the inefficient organization of the construction
process (Sebastian and Borcherding 1979igda, DemsetzBrown, and Pace
1994). Itis also possible that the shortage dieskirade vorkers has also
contributed to the declining productivity levels. The decline in productivity has
exacerbate@roblems for contaictors as they seek to cut costs in order to compete
for jobs in a highly competitive job market.

One potential solution for many of the problems surrounding the traditional
construction labor sategy is multiskling. Multiskilling is a progressive labor
allocation strategy thatilizes trade workers in flexible roles to aich thenormal
work process. Traditional rigid trade lines alimmated, and the worker is allowed
and expected toovk in multiple trades as long as he or she is proficient and safe at
the task being performedach tradesperson is trainedlskn one or more trades.
Training in multiple trades better equips therker to perform duties that are
associated with a complete unit or system oflythereby reducing otiminating
many of the inefficiencies that lead to decreased productivity and which are
detrimental to the attitude of the constructioorker (Burleson 1997; Wamson
1992; Williamson1994).
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1.2 Objectives

The efforts undertaken for this volume were part of a larger research project
performed by The Construction Industry Institute Research Team 137 (RT 137). RT
137 had two primary obgtives:

1. Investigate the extent to which multidiing is being used in the construction
industry,
2. Investigte the applicality of multiskiling strategies in the construction

arena.

Research performed and included as part of volume | correspond to the first
objective of RTL37. As a further refinement of elgtive(1) above, the research
effort centered on investigating the benefits, impedimentdirmitdtions that are
associated with multigkng. Each of these areas were investigated relative to both

the construction preft and the constructiononker.

1.3 Scope

The scope of this phase of the research was relatively narrow. The study
utilized industry cotactsprovided by RT 137 as sources of information. The
majority of the information included herein was acquired from Cll member
companies and from literature searches. No extensive effort was made to identify
and contact a large number of companies to investigate their experiences with

multiskilling.

1.4 Brief Methodology

Three main avenues were used during the course of the research effort. First,
a literature search was completed to gather documented examples and experiences of
companies with multiskilling. Noffort was made to restrict this search to
construction related articles as it wagothesized that much of the information
regarding multiskilling would be available in othedustry gctors. Articles relating
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to multiskilling, human resurces management, and construction labor management
were examined. Second, a series of interviews and surveys wereteshoith

project managersndustry represeatives, and othegsroject persnnel who had
experience with multiskilling. These interviews andveys were condied via

phone and faasile using both preetermined questions and follewp questions.

Third, a report supplied by an RT 137 member from a construction site that included
datafrom before and after the implentation of multisklling was used to partially

substantiate the beneficial aspects of mullisg.

1.5 Report Structure

The structure of this volume of the report follows a traditional format.
Chapter 2 supplies background informatiomatredl to multiskling and also is a brief
discussion of information available in published literature. Chapter 2 also includes a
brief discussion of volumes Il and Ill that were comtet as part of RI37’s
work. Chapter 3 is a more in-depth discussion of the research methodology used as
part of the research effort. Chapters 4 through 8 present the research results.
Chapter 9 presents conclusions and recommendations drawn from the research. The
research results are presented in the following order:
- Chapter 4 examines the benefits thatgetg have experienced in switching
to a multiskilling stategy, and other benefits that can be expeftted the
use of multiskilling.
- Chapter 5 presents the benefits that workers ca@ctftpm multisklling.
- Chapter 6 discusses potential impediments to the implementation and
sustainment of a multiskillingrogram.
- Chapter 7 focuses on current issues in the construction industiyrih#te
use of multiskillingprograms.
- Chapter 8 presents a case study on the mllitigkmplemertationprocess

at Sterling Chemical Company’s Texas City site.
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Although the research results are divided into several chapters, several of the main
findings relating to multiskilling are relevant to more than aewtisn. Therefore,

ideas will be used in multiple chapters as@ssary.
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2. Background and Literature Search
2.1 Background

The construction industry in the Unitethfs has been characterized as
an industry that undergoes little change. Comparisons between construction and
other industries such as maaafuring show that there have been few
innovations in work processes anagtice theories in the last two decades. The
construction industry has relied heavily upon the traditional methods of
developing new pregcts and revamping ofttojects. These miebds are very
labor intensive, and it is not uncommon for the labor costs on @cptojacount
for 30%-50% of the total pregt costs (Adriari987). However, even though
laboraccounts for such a largafition of the job costs, there have been few
changes in labor iization stiategies that iprove the efctiveness of laor. In
fact, many experts in the constructiodustry claim that the labor force on
construction sites has become increasingly ineffective in the development and
maintenance of pregts (Halversoi995). This decline in productivity is
partially responsible for the rising peajt costs that have been seen in the last two
decades.

Much research has been performedttempt to isolate the causes of the
productivity loss. Borcherding performed research éittmpted to determine
the factors that influence craft productivity on construction sites (1971). Others
have also performed research using worker surveys, foreman delay surveys, work
sampling, and other measuring techniques to identify the causes of the loss in
productivity (Alfeld 1988; Rogge 1981). The result of many of these studies has
been improvement programs that focus on inefficiencies on the construction site
and in the communicatigorocess between upper management and the foremen
and workers on the site. lagent years, attempts have been made to increase
the productivity and safety of construction sites through automation and
preassembly techniques, however, many of these attempts are in the

developmental stages and are not in wide-spread use.
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As important as the apparent loss of productivity are issues that surround
the construction employee. Many sources state that therastage of skilled
construction workers in many areas of the country, and itesésted that the
shortage may get worse in the coming years (Setzer, Bradford, and Krizan 1989).
A portion of this shortage can l#tributed to the loss g@roductivity on
construction sites- as productivity decreases, more worker-hours are needed to
perform the same tasks. Another portion of the worker shortage can be linked to
the image of the construction worker that has been portrayed over the years. The
construction worker is portrayed as a transient person that is a little « roughere
than the average working person in America. According to an article by
Halverson, “[s]urvey after survey reveals that construction is perceived as a
dirty, dangerous occupation, lacking in prestige and long-term opportunity”
(1995). These survey results esfl the culture of the constructiordustry, in
particular, its hiring and firing practices. Traditionally, the constructidnstry
has suffered from a very unstable employmexttgwn in which many arkers
are repeatedly subject to hiringyddf, and ecall. The image and unstable
employment pattern have resulted in a reduction in theuatrof new entrants
into the construction workforce. In addition, construction is now facing
increasing competition from other industries for workers--this competition is also
contributing to the labor shortage (Setzer, Bradford, and Krizan 1989; Maloney
and McFillen1987; Krizan, Winston, and Korman 1997).

Previous research (Sebastian and Borcherding 1979; Alfred 1988) has
also identified factors that affect the motivation afrieers on construction sites.
More important than the factors that motivate constructiorkers are the
factors that demotivatearkers. Demotivatinggictors identified include
discontinuity of job assignments and a feeling of purposelessness due to idle time
on the job site. Both of these demotivators negatively impact the attitude of the
worker andact to lower his or her overgfoductivity.

Many construction trade workers alsxé theproblem of short
employment duration, frequent layoffs, and periods of unemployment between

jobs because of theormal flow of work and the normal manpower fluctuations
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experienced in the construction process. According to Maloney antievidi
a 1986 survey of 404 open shop construction workers, the average employment
duration for 1983 was only 42.1 weeks and the average number of layoffs for the
last five years was 2.5. As a result, the net annual income for many construction
workers is low.

Multiskiling may have the potential taldress all of the abovéased factors.
With multiskilling, workers may exgct to have longer employmeshiirations,
continuity of job assignments, and reduced idle time. Potential byproducts of
multiskilling are increased efficiency, increased safety, loweiopeed costs, and
lower total labor costs (Currentdttice Sirveys 1996). The potential assated
with multiskilling may make it a viable sttegyfor use on some construction
projects. There are, however, some poteptiablems assoated with the use of
multiskilling. Issues relating tproject owner acceptanceblar acceptanceyrogram
design, and licensing requirements must be addressed in order for ailimgtisk

program to be eéfctive.

2.2 Literature Search

The literature search concled as part of this research indicates that training
and utilizing multiskilled warkers is not a new idea. As early as 1982 The Business
Roundtable recognized that rigid trade lines lead to inefficiencies on some jobs.
According to the Business Roundtable peditionExclusive Jurisdiction in
Constriction, “changing skill requirements on small jobs and at the beginning and
end of larger jobs requires the layoff of some workers and the hiring of others if rigid
trade lines are observed. More flexibility obrk assignment across trade lines
would produce a more stable work force through a transfer of people within the
project” (The BusinesRoundtable 1982). The puddition states that combining
trades into groups for the purpose of specific tasks would give theactortthe
capability to assign theark in a more flexible, efficient manner. The puahtion
provides an example ofeatingfour trade groups (Mechanical,é€trical, Civil, and

Support) to perform tasks on construction @ct$ (The BusinedRoundtable 1982).
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Evidence from the literature search raties that multisking is being used in
both the construction and manufacturing industries. Companies such as National
Steel, Mobrola, and Hoechst Celanese, and Rohm and Haas are usingilfeditisk
labor stategies in some of their plants. Documented benefits presented in the
literature include increased productivity, lower personnel costs, lower turnover
levels, increased quality, and increased worker satisih (Dentorl992;

Carmichael 1993; Alster 1989;illamson1994). Other potential benefits include
smaller crews, shorter equipment downtimes, and increased earnings for employees
(Williamson1992). These articles also suggest that while using a flexible workforce
trained in multiple trades is beneficial, there are problems assdawith its
implementation and sustainmentroBlems cited in the literature include employee
resistance and an increase in turnover in the initial impleatien phases (Alster

1989; Denton 1992). Additional information from the literature seaiitbev

presented in Chapters 4 through 8.

2.3 Affiliated Research

Two other research efforts were also cartdd in conjunction with the
research reported here. One (RR 137-11) presents results frorad [enegl
analysis to investigate the potentiabeomic ramifications of using different
multiskilled labor stategies. This researcHat used the Construction Industry
Institute (CllI) Model Plant as a base @aj on which to test different multikd
labor stategies. Th€Ill Model Plant pragct was completed @Il in 1986 to
provide a platform for other research topicated to mdustrial plant construction.
As a part of the Model Plant research, a realistic construction schedule and the
needed quantities of materials, equipment, abdrlavere estiratedfor a grass-roots
petrochemical facility. Staffing requiremeifits each trade were determindm
the previously determineddar estinates. The staffing requirements and schedule
were subsequently loaded into a scheduling software package. Using the labor
resource loaded schedule, the number of workers couldtbeniinedor each week

of the progct. Four multisklled trade goupings were defined and loaded into the
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schedule to determine the differences in staffing levels reqiareschch multiskied
strategy. Each of these strategies was compared to a baseline strategy that parallels
the traditional single skilled sttegy. The multisked strategy that pgormed the
best was the use of four trades - vamyilar to the one suggested in th@82
Business Roundtable putdition discussedbave. The stategy resulted in a 35%
reduction in needed pexgt workforce and a 47% increase in average employment
duration.

The research efforts also resulted in an economic equation that could be used
to estimate the potential savings associated with the use of a iheidtiskategy
when compared to the traditional labolastigy. Results indicated that the use of
four multiskilled trades could potentially result #%6-19% savings in total project
labor costs.

The other (RR 137-13) reports research efforts to identify key issues that
must be addressed in the implenation of a multiskling program. @&tafrom RT
137 and literature sources was used to develop a conceptual model for the
implementatiorprocess. The final result was a 12 step implementptocess that
identifies key areas and steps that must be addressed in aitimgisk

implementatiorprocess.
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3. Research Methodology
3.1 Introduction

Three primary sources of information were used in the research effort
reported in Research Report 137-11, published literature, and cumetit@r
surveys. The information from the Cll Research Team provided current human
resource management practices and contacthe current @actice sirveys. The
research team alsagplied an update pert on multiskling implemertation dforts
at a Texas process facility. The resededm was comprised apper level
management from CIl member companies, a faculty researcher from the University
of Texas at Austin, and student researchers. The member companies of Cll represent
some of the major contractors and users of construction services in the United States,
therefore the atafrom this source redicted both amdustry and aacademic
perspective on the concept of muliilghg.

Information from articles and books provided documented examples of
current multiskling programs including benefits, impediments, and impleatem
issues; however, little in-depth or supportirrgalwas available directfyom these
sources. Previous construction research provided insight into waitkades, a
means of quantifying potential increases in productivity from the use of nilitiggk
and sources of potential improvements through the use of nilittgsk This research
providedactual data relating toavker performance on construction sites.

The final source, current @ctice sirveys, provided etailed information from
current progcts that are using multiing. This data represents the experiences of
project managers and humanaece officers with multisking. The three different
sources of dataevked to complemergach other and eaghovided important
information that was not available from other sources.

After the datdrom the three sources was gathered, it was organized into
benefits, impediments, and liiations relating to the use of multiskg. These
results will be presented in Chapterfirbtigh 8 which presents the research results.

The research resulthapters are organized by concept rather than by information
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source. This organizational scheme allows common concepts which were addressed
by more than one source to be combined into one unified section that presents the
concept and the supports and criticisms of the concept. The follogdgtigrss of

this chapter wilprovide more insight into the four sources of information.

3.2 Literature Search

A literature search has been coaothd as part of the researdfoe. The
literature search was performed in an effort to identify current documerateiicps
relating to multiskiling and other rafed practices. In prming the research,
searches were made using the University of Texas Library System Database UTCAT
and Internet search engines on the World Wide Web. Concepts relating to
multiskilling, productivity, job flexiblity, and worker satisction were identified as
contributory sources to the current study.

The information co##ctedfrom the literature review can be divided into two
main groups:

1. State of th€Construction Industry

This group of information includes information on labor issues, productivity

decline, and increasing job costs. The major contribution of this information

to this report is the identdation of airrent problems in the construction
industry that can possibly bénsinated with the use of a multiid labor
strategy.

2. Trade Flexibility and Multiskilling

This group of sources presents alternative labategjies that allovior cross-

trade training and worker assignment fleikjp Some of thes@ublications

discuss multiskilling dectly, while othepublications only dvocate a labor
system that utilizes employees with multiskill capabilities or the use of
multiskilled teams. These articlgsovide industrial and construction
experiences with multiskilling including the basic benefits and barriers to
implementation that have been experienced due to milifigk

implementation.
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Web pages found on the Internet are also included in the literature search.
The information found on these web pages generally parallels theategories of
information found in the published articles with two major additions. One major type
of information that was more prolific on the Internet was information relating to
implementation of multighing programs. Different company implentation
strategies around on the Internet, as aretdils on training programs which train
multiskilled workers. Another type of information more readily available on the
Internet was multiskilled job descriptions and job advertisements seeking multiskilled
employees. Information from the Internet is used in this report to add support and
validity to the multiskilling concept, and as addeg@ort for the benefits,
impediments, and lirtations of multiskling applications.

It should be noted that information from the Internet has its advantages and
disadvantages. The literature search information from the web has one major
advantage over conventional tiein publications- accessiity. Information from
the country and the world is readily available on the Internet. This provided the
opportunity to find and use information on muliiighg that is writen by actual
companies which have implemented the strategy. It also allowed the use of
information from other universities and other countries that could not be found
through conventional literature searches. The use of the Internet also has its
disadvantages as well. The first disadvantage of the web is that companies
frequently update their web pages and often totally remove web links. fGilegre
what is listed as a reference in this report may not be available if someone wishes to
see the web page in the future. The second disadvantage is that currently there is no
standard format for referencing the web page. References to information on the
Internet in this report Wbe documented by the welldress and theade that the
page was last updated. Where possible, the original publication has been determined
and used to reference the information contained on the web page.

It should also be noted that the literature search for this repofinitesl in
scope. Therefore, the literature search does not represent an exhaustive effort, but

rather a scaled effort that gathered information that was readily available on the

Documents

12 Document Sharing Hub

Full document details: Cll RR137-12 1998


http://www.avadocuments.com/doc/cii-rr137-12-1998
http://www.avadocuments.com/doc/cii-rr137-12-1998

subject hrough searches on common sense topics and keywords. There is a good
possibility that there is more literaturdormation available that might either support
or criticize the multiskiling concept. However, due to time and logic constraints, the

author was unable to find and use these sources.

3.3 Current Practice Surveys (Phase )

3.3.1 Introduction

A portion of the current research effort included gathering curretipes
used in current construction multikg programs. Through this effort, a portion of
the industry’s eaction to multisking efforts was obtained. The surveys were used
to gather information on multigkng including implemetation issuesproject
benefits, worker benefits, impediments, and participaattion to thgorogram.

Little hard data was obtained, however. The following sectigdhexamine the
research effort, describe the research results, discuss the analysis of results, and

address the use of this information in the report.

3.3.2 Methodology

One of the most important steps in any type of survey is the development of
the questionnaire. The questionnaire used in the current research was developed by
Cll Research Team 137. The decision was made by the author to use the
aforementioned survey as a base set of questions for the surveys, and to supplement
them with additional questions as needed. It is important to note that two of the
participants, Alan Burton of Cianbro Corporation and Dr. Rich Shieg of Shieg and
Assocates, werelwgveyed without the questionnaire as a guide. Alan Burton was
interviewed prior to the decision to conduct the structured surveys, Dr. Shieg was a
researcher who had previously performed work relating to milliigk(Burton,

1996; Shieg 1996).
The participation of the research team was vepoitant to the success of

the surveys, since ctatt namesor the interviews were supplied by members of the
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team. Members of the team whose companies used miliigstupplied the names

of project managers who had experience with mulliisty labor stategies. Other
members of the teaprovided cotact names at other companies and agencies such
as the Assoaited Builders an@ontractors through which additional participants
were found. One of the reseatelam members was also interviewed and is included
in the research because of his experience as a huneamaes officer in a company
that utilizes multiskilled lbor stategies.

Two different methods were used to conduct the currexttioe sirveys.

The majority of the surveys were performed via phone interviews with the
interviewee. The decision was made to conduct phone interviewadhsf mailed
surveys in order to expedite the process and to allow for more free flowing
discussion. The interviewee was tawted to schedule a tinher the interview, and

to ask his permission to tape the interview. Taping allowed the interviewer to
concentrate on theoaversation and ask questions that werateel to the topic, but

that were not included in the hard copy of the surveyedily after initial contact

with the interviewee, the interviewee was faxed a copy of the questionnaire as an
introduction to the types of questions that would be covered in the interview. All of
the participants were asked a core set of questions. For some of the interviews,
additional questions were asked that were related to a previous answer of the
interviewee. In the one case where the participant was not available for a phone
interview, the second method was used (Dambrino 1996). The second method
involved faxing a copy of the survey to the participant, the particigbmgy the

survey out and faxing the survey back. Some of the participants requested that the
interview not be taped, and in these cases notes on the conversation were taken in
shorthand as the interview progressed.

After each interview was completed, a transcript of the interview was made
using either the tapes of the interview or the shorthand notes that were taken on the
interview. The transcripts used the exaotas of the interviewee in order to
maintain the true sentiments of the interviewee. Each transcript was subsequently
faxed back to the interviewee for any @mtions or additions. None of the

interviewees sent back corrections or additions to the transcripts. The transcripts are
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included in Appendix C and the interview tapes are stored at The University of Texas

to aid in future research.

3.3.3 Survey and Participant Breakdown

A total of 14 current factice sirveys were condued. Of these 14, 13 were
phone interviews and one was faxalted out, and faxed back. Of the pBone
interviews, 10 were recorded with the interviewee’s permission, and three were
performed without taping. Eleven of the interviews were performed with the
structured questionnaire as a guide and the remaining three were general
conversations with parties informed on multislg. The following table includes a

list of interview participants, their companies, and their job titles.
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Table 3.1 Interview Participants, Companies, Job Titles, and Project Characteristics

Name Company Job Title Contract | Labor Type
Alan Burton Cianbro Safety and Human Capital Open Shop
Resources Director

Nate Weston Cianbro Project Superintenden(t:apltal Open Shop

Chuck Rounds Cianbro Project Manager Capital Open Shop

Terrance Mason Beacon Human Resources Maintenance Open Shop
Construction Representative

Don Gulloit Watkins/Inland Field Superintendent Maintenance | Union and
Construction Open Shop

Dave Leavitt Cianbro Project Manager Capital Open Shop

. . . Maintenance | Union

John White Watkins/Inland Site Manager
Construction

Parker Hadlock | Cianbro Project Manager Capital Open Shop

Richard BE&K Testing/Training Maintenance | - Open Shop

Dambrino Manager

T.W. Wallace BE&K Maintenance contract Maintenance | - Open Shop

manager

Mark Massey Watkins General Supt. Maintenance | Open Shop

Dick Jarvis Work Order Supt.

Mac Cooley Watkins/ Inland General Supt. Maintenance | Open Shop
Construction

Roy Swindal Masonry Arts, Inc. | President Capital Open Shop

Dr. Rich Shieg Shieg and Assoc. President N/A N/A

The variation of job descriptions and companies added to the breadth and
depth of the information gathered. Both upper and middle management personnel

are represented in the list of interview participants; job titles range from President, to
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Human Resources Officer, to Project Manager, to Superintendent. This variation in
job titles is important because the insight and opinions of different organizational
levels is represented. There is also considerable variation in the companies
represented by the interview participants. Six different companies are represented in

the anecdotal surveys.

There was also a variation in the @ characteristiclr the progcts with
which the interview participants were associated. Table 3.1 also presents the
breakdown of the types of coatits and laor force used on the pegts represented

in the current gactice sirveys.

It is important to note that survey participants aadied that both union and
non-union labor forces were being used onquty using multisking. One of the
survey participants commented that both union and non-union forces were working
side by side on his pmg¢t with noproblems (Gillot 1996). The three pregts that
used union labor either hired all personnel through one union, catedander the
General Presidents Maintenance Agreement (GPMA). GPMA agreements are
multitrade agreements which “eliminat[e] many of the restrictigekyprovisions
contained in the local construction agreements and [give] the employers latitude to

assign work in a more economical manner” (Stokes 1980).

3.3.4 Analysis of Surveys

As mentioned above irestion3.3.3, the structure of the currenaptice
surveys varied between participants. Some of the participants were asked questions
that were not asked of other participants, and some of the participants offered
information that other participants did not offer. Therefore, a tatestical analysis
of the current mactice data was not possible, however, a simple organizational
analysis and frequency chart for the answers and themes covered in the surveys was
condwted. For this analysis, the interview participants’ answers were divided into
categories or major themes. The major themes used in the analysis are as follows:

- worker benefits
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- project and owner benefits

« barriers to implementation atichitations

- problems assoated with multiskling

« compensation strategies

- implementation strategies and usage patterns
. training

. recruitment

The method chosen for quantifying an affirmative response to a specific idea
was subjective. Each participant gave hipoase in his own words, therefore
subjective judgment was used on the categorization of ideas. Therbdalt
reflects the decision to list an idea as it was mentioned by the firsinparsd, if an
additional participant gave an answer that was the same or very similar to one
already listed, the chart shows that the latter participant also mentioned the idea in
the interview. It is also important to note that some of the ideas presented by one
interview participant were contradicted by other participants. The chart only lists 13
of the 14 interview participants because the interview with one of the participants,
Dr. Rich Shieg, did not parallel the questionnaire at all. The organizational analysis

and frequency chart for Phase | is included in Appendix A.

3.3.5 Use of Current Rxctice Sirveys in Report

There is no one section in the research results section that is refee e
results of the current actice sirveys. Ingead, the results from the surveys are used
as needed in each of the sections and subsections of the research results chapter.
The information from the currentgutice sirveys is presented in two main ways:

1. The presentation of general ideas and tréruis the surveys as a whole

2. Actual quotes and excerpts taken from the interviews.

Whenever an idea is best attributed to one of tineey participants, the
participant’s name is referenced. When an idea is representative of several of the
surveys, reference is made to the survey results.
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