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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 multiging 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 mullisg. 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 othelechniques. 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.

! 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
which identified four multiskled crafts goupings. The four multisled crafts
included civil, electrical, mechanical and a genenpl®rt craft which included
all craft helpers. This strategy may atdter additional benefits with respt to
multiskilling implemenation, craft recruiting andetenton, and craft training. The
data wasugpported by results of theamtice 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 implemetation. It is believed that multigikng 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 muilisé& workforce
from management and human capital investment petises. 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&n$urther research toeermine where
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the best opportunities for multilkag exist, how to identify them, and how to
implement multiskilling most eéictively.

The research efforts were comted in three separate phases. Phase |
investigated experiences with mulilskg in the constructionndustry to
determine actual and perceived benefits, impedimentdinaitations to the use
of multiskilled lbor stategies. Phase Il included thmject level analysis of
different multiskilled stategies. Phadd involved determining key issues that
must be addressed in the implenation of a multiskling program. This
research report focuses on Phase Il of the research and discusses the

implementation of multisking in the constructionndustry.
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Abstract

The construction industry is currently experiencing anceetgin the near
future skilled ldor shortages. Multigkng is being studied as aldar stategy to
deal with the foreseen labor shortage. Previous studies have proved that using
multiskilled labor reduces the total number of workers needed and increased
productivity to perform a construction pect. Benefits to the constructiorovker
are longer periods of employment, potential wage increases, better méitketab
and more interesting work.

A literature review of existing multiskilling appktions in the
manufacturing and construction industries is included in this research. A series of
implementation steps and guidelines to developing a mikigkonstruction

labor force is presented. Possible barriers to impléatien are also discussed.
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1. Introduction
1.1 Objectives

The goal of this research was to providdiprieary guidelines and best
practices leading to a successful implementation of a millitiglstrategy on
maintenance and capital construction. The main focus on nilitigskpplications
was on the industrial and commercial segments of the construction industry.

Multiskilling has been defined as &l uilization stategy in which werkers
are skilled in more than one trade which allows flexibility gr@ect and within an
organization. “Itis a managerial stegy based on developing competency within the
workforce and the full iitzation of capabilities”?

This research is the product of studying past impleéatem strategies and
plans in the construction and manufacturing industries. An extensive literature review
as well as interviews with individuals in companies that are developing a multiskilled
labor force are the basis for this report. These interviews have beerctazhdy
the Construction Industry Institute’s Research Team 137. Additiataldust be

collected to onfirm this report’s findings.

1.2 Background

Multiskilling craft capabilities in the past few years have been gaining
strength in the manufacturing industry. Flelitipin the work load, safer and more
productive employees, and lower turnover and alesésm rates have been results of
using a multiskilled maufacturing labor force. However, the concept has not been
implemented to the same extent in the construction industry. It iscthastic of
the construction industry to have a specialized work force. A specialized worker is
one who has proficient 8k in only one trade which allows little cross trade

flexibility for his job assignments.

2 Burleson, Rebecc#n Analysis of Multiskilled abor Strategies in Constructipdissertation. The
University of Texas at Austin. December, 1996. p. 14
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Recent studiedone by the Construction Industry Institute (CIl) and The
University of Texas at Austin have identified the potential benefits of implementing a
multiskilling strategy. So far these studies have focused on determining these
benefits on a prert level using th€ll Model Plant as a basis for comparison.
Several theoretical skilrgupings were used to develop muliislg strategies and
determine which ones are more feasible than others. @woetdc model was
developed to estimate the impact that implementing a millitiglstrategy may have
on the bottom line of a construction proje@s a general conclusion, Research
Team 137 identified that multigling is a promising strategy that needs additional
research and individual company consideratid®ome specific benefits on a project
level identified were: reduced costs in direct wagepraved progct safety
performance, reduced worker recruiting, savings on payroll taxes and insurance,
reduced total number of hires and fires, and a more flexible work JoBs/eral
worker benefits such as increased earning potential, increased employment duration
and marketable dls were also identified by thieam. It was also noted thabject
and company systems must change to support aiithfaomultisklling as a
competitive strategy.

Research Team 137 identified that several construction companies have
already started to successfully implement multiskilling. Interviews with individuals
associated with multidkng programs in these companies were cateld. As a
result of the interviews it was noticed that so far most applications of milirtgsk
have been on maintenance construction work where theactmtiis guaranteed
“continuous” employment year roufid.The trade groupings used by these
contractors were similar. Crafts are usually multiskilled in either gwtradal,

mechanical or civil general trades. Two main implementation guidelines were

® Burleson, Rebeccan Analysis of Multiskilled abor Strategies in Constructipdissertation. The
University of Texas at Austin. December, 1996.

* Notes from Research Team 137 meeting in Austin, January 27, 1997

® Burleson, Rebeccan Analysis of Multiskilledabor Strategies in Constructipdissertation. The
University of Texas at Austin. December, 1996 p. vi

® RT 137 Current Practice Survey. Transcripts of the interviews may be found in the Research Team's
Progress Reports.
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observed. The first one is to recruit employees specialized in one trade and then
have them learn other trades on and off the job. The other is to have new employees
enter the company as a general purpose construction worker wherelthearmv

skills that are common to all trades. Once the “multiskilled” helper has mastered the
basic skills, he or she will advance to a craftsman level in specific skills that
complement each other. Either way, the end result is a flexible, nieltid&bor

force that is very helpful for maintenance operations.

1.3 Methodology

The first stage of this research was a literature review based on previous
studies of multiskilling appdiations in the maufacturing industry and its potential for
the construction industry. Articles on multiskilling stategies in botmidustries were
collected and compiled to identify and listreent pactices and develop feasible
guidelines for implemeation on a construction emgnment. Parallel to the
literature review, an analysis on the curremtgbice sirvey by Research Team 137
was condated.? This survey consists of a series of interviews with individuals who
are currently implementing a multifing program in their company. From these
interviews, several approaches to impleta&éon were noted. All of thepproaches
were considered feasible since they are being implemented successfully.

Based on the literature review and the curreatfice sirvey, a series of
guidelines for implemeration on maintenance and capital constructionkwvere
developed. These guidelines were reviewed by Research Team 137 members on
their monthly meeting®r observation and validation based on their significant
combined experience in construction operations. Once the guidelines were approved
by the research team a series of conclusions, observations and recommendations

concerning implementation of multilikng in construction were developed.

" Burleson, Rebecc#n Analysis of Multiskilled abor Strategies in Constructipdissertation. The
University of Texas at Austin. December, 1996
8 RT 137 Current Practice Survey.
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2. Background

Multiskilling has been widely implemented in the mi&acturing industry.
However it hasn’t been implemented to the same extent in the construction industry.
Within the construction industry, research saalhagound that multiskling labor
strategies have been used in maintenance operations more than in capital or new

constructior.

2.1 Multiskilling in the Manufacturing Industry

“Training employees in several jobs can help companies respond to the
market faster. It also increases efficiency, quality, productivity and job
satisfaction™? Recently the maufacturing industry has experienced benefits from
multiskilling their workforce. Multiskiling has been a shiftom traditional
management, which emphasized on equipment use optimization and work
specialization, to a managemenastgy that focuses on the nraization of labor
capacity™

Multiskilling is being used in the marfacturing industry as a tool for
improving productivity through the 8k development of the ksor force. Workers
are trained to perform several tasks that involve knowledge of varitlas sk
Through this training workers are eeqied to learn new 8l in addition to
maintaining their proficiency in the #ik previously mastered. The ability of
laborers to perform severalib&khasproduced a workforce that can adjust to flexible
work assignments, thus reducing idle time and improving productivity.

The major benefits that multiskilling hasought to the manatturing
industry are:

- Improved employee morale

- Improved speed and efficiency

9RT 137 Survey of current multisling practices in the construction industry. The survey consists of
16 interviews with professionals involved in multiskilling projects. Transcripts of the interviews are
available in RT 137 Progress Reports V, and VI.

19 Alster, Norm. “What Flexible Workers Can Do” Fortune Magazine, February 13, 1993.
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- Improved relationships with and between employees
- Flexible workforce

- Reduced total workforce needed

- More interesting work to employees (job enrichment)
« Lower turnover

- Improved job awareness

The above benefits have led the maatdirers implementing multiskilling to
increase the quality of their products as well as increase their profits thretigh b
productivity.*?

Several approaches to developing a mulksgklabor force have been
observed in the manufacturing industry. Some companies such as Motorola have
reduced the number of skill tradategories by cross-training their employees in
order to have them be proficient in several trades. Through nillitigskworkers are
responsible for performing ‘whole’ work packages, thus making t#rerountable for
the end product. This has been introduced in naatufing by Total Quality
Management (TQM) programs. Tteamwork principles suggested by TQM have
been an effectivepproach to implementing multiting.** Multiskilled teams have
been empowered to make decisions concerning the methods to be used for
manufacturing. Workkeams usually develop mopeoductive work systems than the
ones developed by upper manageménmultiskilled workers have helped
companies solve critical quality problems.

In the fast paced world enomy wherdechnological change, global
competition, and shrunken product cycles have become the norm, ihngislas
been the human side of the answer to being competitive. It makes sense to develop
a labor force that can rapidly adapt to unprtable developments. Multiikng has

helped companies enhance a just-in-time system in which produdlioniaekly

"' Bassett, GlenrStrategies for Today’s Project ShQuorum Books, New York, 1993.
2 Denton, Keith. “Multi-skilled Teams Remte Old Work Systems” HRMagazine, September 1992.

Vol. 37. No 9.
13 Denton, Keith. “Multi-skilled Teams Remte Old Work Systems” HRMagazine, September 1992.
Vol. 37. No 9.
1 Semler, RicardaviaverickWarner Books. New York, NY 1995
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adapt to comply with market demand, thus reducing large quantities of inventory and
work in progress?

Some manufacturing companies have developed a skill-based pay program in
order to reward the multigled laborer for learning additional #lk. This skill-based
pay rate is based on the number dlfsskne masters as well as which skill is being
performed by that individual. In addition to the increased earningsessful
implementation has been accompanied by crew recogpitemyams. Pay
incentives and the prospt of more interestingavk has been valuable in recruiting
during labor shortage periodfs.

Training costs as well as some worker resistance have been impediment sto
multiskilling implemenation. Most often the savings from muliltkg outweigh the
initial training costs. Worker resistance has mostly come from trade unions who fear
for guarameed vork for their members if the trades boundaries are brought down.
Also middle management supervisory personnel resist the change toitimgisk
because warkerteams may be capable of supervising effectively their ook w

Previous literature research found that multisg increased the use of new
technologies as well as the level of innovation within organizatioisis believed
that multiskilling will continue to grow within the mafacturing industry as well as

in other industries.

2.2 Potential for Multiskilling in Construction

The success of multiskilling apgpéitions in the maufacturing industry has
been a prime motivator to implement the strategy in the construntastry. The
potential benefits that may be acquired by the construction application of
multiskilling are lower overall wrkforce needed, lower turnover, increased

productivity, and safer employees.

> Goldratt, EliyahuThe Goal: a Process of Ongoing Improvemérbuton-on-Hudson, New York,
NY.,1995

16 Alster, Norm. “What Flexible Workers Can Do” Fortune Magazine, February 13, 1993

Y Burleson, Rebecca&n Analysis of Multiskilled dbor Strategies in Constructipdissertation. The
University of Texas at Austin. December, 1996.
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The construction pregt envionment is experiencing and eqis sortages
of skilled labor in the near future. The number of new entrants to the construction
industry has been declining over the past four years. In the coming years it is
expected that noth®ugh skled laborers vill be available to raet market demard.
Multiskilling may help manage thigroblem by reducing the number of laborers
needed to completepoject. Also, multiskling promises new entrants more
employment stability as well as more interesting and challenginky which may
make a construction career more appealing to potential entrants. The reduced
number of total workforce needed and the potential increase in new entrants are
benefits concerning labor shortage estations, but the constructiardustry may
expect other benefifsom developing a multisked labor force.

Benefits other than those dealing with labor shortages are improved safety,
guality and increased productivity. Laboreil§ be employed at the sanpeoject
site during longer periods of time. Safety recordsciid that the longer a person is
on the same preft site, the less likely he/she is to beoived in araccident:’
People that have been longer on the site have a beatlerstanding of the work
process and recognize its risks. Quality improvements may be the result of the fact
that multiskilled vorkers are proficient enough to supenaseh other’s wark as well
as their own. Also, since the same worker or viegdn is regonsible for a tangible
finished work packet theyilvbe heldaccountable for its quality. Worker
accountabilityfor work performed Wl lead to ketter quality. Poductivity
improvements are foreseen due to seve@toirs. Since workers are capable of
performing several tasks less idle time iseotpd as a result ofosk flexibility. Also
the expected quality iprovement may lead to less overall rework. In addition, a
more knowledgeable worker may eell better wrk methods and innate new ones
to improve productivity.

The multiskilled construction @rker may enjoy additional benefits that the
single skilled vaorker lacks. Multiskling benefitsfor the construction worker are

longer term employment which potentially leads to less time unemployed, potential

'8 Krizan, William. “Labor: Stability Survives Hiring Boom” ENR223 n 37 p 35, September 30,
1996.
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