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EXECUTIVE SUMMARY

This report is part of a broader research effort which aims to enhance the congtruction
industry’s planning and operationa capacity to meet crucid workforce needs, both existing and
future, in atracting, training, and maintaining a skilled construction workforce.

Specificdly, this report provides a comprehensive review of the ate of the art in the
andyss of the ReturnOn-Invesment (ROI) to education and training and makes
recommendations for advancing the congiruction industry into a prominent leadership position in
using traning and results-based evadudtion to improve the development and utilization of a
skilled workforce.

In generd there are two separate approaches to this subject, each with its own
literature, andytica tools, and standards for judging quality of results—the business prétiticioner
goproach and an academic agpproach, which stems from human capitd theory in economics.
The business practiticioner gpproach to this subject emphasizes logic, smplicity, transparency,
and practicdity. By contradt, the academics emphasize scientific rigor and replicatability.
Economists have distinguished returns from three different perspectives—from the point of view
of the individud being trained, from the perspective of the government, public or taxpayer, and
from the point of view of the employer. Surprisingly, the perspective of employer may be the
least well developed in academic literature,

Due to severd chalenges, barriers, and problems which remain to be overcome, both
gpproaches can be properly categorized as "in a developing sage.” Thus, while ROl andysisis
awedl established decison toal in the acquidition of physica capitd and equipment purchases, its
goplication remains a cutting-edge development in the arena of human capit. From an
academic perspective, three centrd problems are obtaining accurate measures of the full costs,
measuring benefits without relying on subjective estimates, and perhaps mogt difficult, isolating
the impact of the training on changes in performance. To have most confidence in their results,
academics evauators favor comprehensve evaduaion desgns with components including a
process evauation, an impact analys's, analyss of participant perspectives, and a benefit-cost



andysis  This gpproach generdly yidds not only a more vaid evduation but better
undergtanding of what is going on "behind the numbers™" Even leading advocates of training
evauation in busness, such as Dondd Kirkpatrick, recommend a multi-level approach to
evauating training, to include (1) a survey of trainee reections to the training, (2) assessment of
learning gains achieved, (3) vaidation that the learning has been goplied or changes behavior in
the workplace, and (4) documentation of results or outcomes in terms of company gods. While
certainly desirable, such comprehensive approaches can be quite expensve and intrusive on
busness operdions, and thus are redively rardy implemented in  practice  Busness
practicioners prefer gpproaches that emphasize practicdity, smplcity, transparency, and
efficency.

Given the growing recognition of traning as an important factor in economic
competitiveness, consderable attention is currently being devoted to the subject of return on
invement in training to firms. With dl the effort underway, advances in methodology may be
forthcoming soon.

ROI analyss offers promise as a tool to improve both the effectivess and efficiency of
education and training in the congtruction industry, as well as a device to promote expansion of
training efforts within the industiry. Our research concludes with a recommendation that the
congtruction industry take advantage of both approaches—through academic studies of the
returns to training of associations at the industry or "macro” level and by developing a practica
"ROI in Training Toolkit" for use by business practiticioners at the "micra” or company levd.
Within the congtruction industry, work sponsored by the Nationd Center for Construction
Education and Research, the Congtruction Industry Indtitute, the Center to Protect Worker
Rights, and the Center for Congruction Industry Studies could al be helpful resources
contributing to this effort. In addition, congtruction indusiry leaders should monitor the progress
in developing and using ROI tooals in other indudtries, especidly through such organizations as
American Society for Training and Deveopment and others, as well as advances in the
academic literature on this subject.
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Chapter 1: Introduction and Background

1.1 Introduction

Cdculaing Return-on-Investment (ROI) is a practice of modern management used
in the analyss of many business drategies and operations. Perhaps the most popular
goplication of this tool is in the andyds of purchase decisons for investments in capita
equipment or technology.

ROI is smply a measure of benefit versus cost. Expressed as a percentage, ROI is
determined by total net present benefits divided by tota net present costs. Benefits and
costs are converted into present values since they usualy accrue over extended periods of
time.

The specific am of our research isto develop an understanding of the cost-effective
goplication of ROl andysis to training programs in the congruction industry as a means for
their continuous improvement. Given the costs and difficulties that have been identified with
aoplying RO to training at the individud firm leve, our research investigates the feasbility
and benefits of conducting rigorous ROI andlysis by an industry association or consortium of
firms, which could pool resources and spread costs across multiple firms.  In addition to
building asolid empirica research base on training evauation, this research may conceivably
lead to the development and production of an “ROI in Training Toolkit,” comprising aset of
cost-effective, empiricdly-tested ROI instruments and related support materials, which
congruction industry owners and contractors could use to plan and implement ROl analysis
designed to maximize the returns from training investment.

This report presents the findings of the initid phase of this research and suggests
future work. It investigates the relaionship between training and evauation to identify the
potentid benefits and costs of ROl andyss of employer-gponsored training in the
condruction industry. While a long-established business practice, ROl analyss remains on
the frontier in measuring the impact of training.



Manning and evauation can enhance the contribution traning mekes to firm
peformance.  To maximize returns from ther investments, organizations must plan,
implement, and evauate training effectively. In today’s economy, every dement of business
environment is in motion—technology, work organization, suppliers, customers, employees,
corporate dructure, industry sructure, government regulation. In the words of one
management analyst, to compete in this environment, companies need to be “focused, fadt,
friendly, and flexible’ (Kanter 1989).

Our research ams to contribute to the condruction industry’s planning and
operationa capacity to meet existing and future workforce needs by attracting, training, and
maintaining skilled workers. This report provides a comprehensive background on ROI
and makes recommendations for advancing the condruction industry into a prominent
leedership pogtion in usng traning and results-based evaluation to improve the
development and utilization of a skilled workforce.

1.2 Background

The present economic landscape is dominated by three mgor forces 1) an
internationdized or globa economy in which it is more difficult to set prices, outputs, wages,
and working conditions according to domestic standards, 2) rapid technological change,
especidly the "third indudtrid revolution” generated by microdectronics and information
technologies, and 3) risng customer expectations of qudity and intengfying volaility in
consumer demand patterns (Marshall 1994). In response to these forces, the needs for
workforce flexibility and skill requirements are risng and overdl investments in training are
increasing (U.S. Department of Labor 1996; and Nationa Center on Educationa Qudity of
the Workforce 1994). However, most experts agree much more training is needed and that
it must spread beyond the managerial and professona ranks where it is now concentrated.
Idedlly, training could gain grester support within the industry and become effective and
respongve to industry needs if practical tools were available for more rigoroudy evauating
the performance and effects of training. In brief, thisisthe promise and gpped of ROI.



Over the last two decades, in response to the intensfying competitive pressures of
the new economic landscape, training has gained increased prominence as a mgor strategic
variable in firms and indudtries (Carnevae 1991; Marshdl 1994; and Bass 1997). The
National Association of Manufacturers (NAM), the largest industrid trade association in the
U.S,, recently adopted a resolution to make worker training one of its top priorities. With
this increased prominence has come the recognition of the need for goplying rigorous
planning and evduaion to training. The focus on ROl as a citicd dement in the
development, maintenance and improvement of training systems follows nationd trends in
other industries (Robinson 1989; Kirkpatrick 1994; Phillips 1994; Phillips 1996; Phillips
1997; and Bass 1997).

In the congtruction indugtry, intensifying competitive pressures have been particularly
acute, smultaneoudy demending grester project complexity and shorter time redtrictions
(Cll 1992). Increasingly over the last decade, the attention of the construction industry has
focused on training as a drategic factor in its long-term vitdity and growth (Liska 1994;
Busness Roundtable 1997; and Krizan 1997). These increasng demands for a highly
skilled workforce have arisen @ a time when the congruction industry faces serious
problems in retaining existing workers and recruiting new workers. The decline of young
people entering the industry, combined with the average age of 47 for craftamen, places the
industry in serious need of attracting taent. According to the Nationa Center for
Congruction Education and Research (NCCER), the condruction industry is short
approximately 240,000 workers per year, with that number continuing to increase. High
rates of employee turnover aso exacerbate the problems. The industry tends to lose many
of its personnd well in advance of retirement age, which greetly diminishes the returnsfrom
training investments.

A variety of sudies has concluded that training efforts are inadequate to meet the
present or future needs of the congtruction industry (Dorsey 1990). A strong consensus has
emerged that the condruction industry must ke action now on building a world-class
training sysem. At the forefront of this atention is the recognition that results-based
evaudion or ROI is an essentid tool for digning training with firm and industry performance



objectives. ROl extends the Strategic and operationd rigor of quality management practices
to traning sysems. Hence, in 1997, the Condruction Committee of the Busness
Roundtable published a specific chdlenge to owners, contractors, and contractor
associations, and labor organizations, that they “must work jointly to develop methods to
evduate training delivery and itsimpact” (Business Roundtable 1997, p. 10-11).

Research into this subject is needed because of the serious shortcomings of
economic research into training and itsimpact on firm performance. In neither the academic
and business literature has a research consensus been reached over appropriate procedures
to messure the financid returns on training invesment nor to determine the direct
relationship between training inputs and bottom-line profit and cash flow outputs. Only a
amal percentage of U.S. firms currently measure the return to their invesments in training;
thus mogt firms know little about the direct reationship between traning and firm
performance (Kirkpatrick 1996; Phillips 1997; and Alder 1994). Consequently,
measurement of ROI is currently a mgjor focus in research on the field of human resource
(HR) managemen.

Much of the academic and business focus over the last two decades has focused on
other industries other than congdruction, especidly manufacturing. (For example, see
MacDuffie 1995; and Kling 1995). In 1996, the congtruction industry provided over 5
million jobs and 1.5 million support jobs. Yet despite its clear importance to the natiord
economy, few empiricaly tested studies exist (Finkd 1997).

Further, labor market research in workforce development has largely overlooked
traning of front-line incumbent workers. Instead, exigting research has focused on
employer-sponsored training for managers and professonals, or on public training programs
for the unemployed and disadvantaged groups. This failing reflects a more serious neglect
of front-line workers in both private and public expenditures on training (Ferman 1990;
Carnevale 1991; and Lillard and Tan 1986).



1.3 The Challenges and Benefits of Measuring ROI

1.3.1 The challenge of conducting cost-effective ROI evaluation of
training
The task of conducting rigorous and religble ROl evduation of training exceeds the
resources and expertise of most individud congruction owners and contractors. A
sgnificant aspect of the proposed research is to present a plan for this task to be
accomplished at the association or consortium level. Cost-effective ROI evauation of
traning must overcome the following chalenges and obstacles
Attribution of effects to training is very difficult due to the influence on firm
performance of a complex myriad of other factors. Variables such as markets,
revenues, codsts, interest rates and many other factors, enter into profit
determination, making it difficult to isolate the impact of any incrementd training
expenditure. Most ROI figures aren’t precise, though they tend to be as
accurate as many other estimates that organizations routiney make.
Evduation is complicated by serious problems with data collection and
measurement.
Codts of training are generaly known up front, often before the training takes
place, but benefits may accrue dowly over time and may depend on such
unpredictable factors as turnover rates among workers who are trained.
Objectives of training are often murky and the rate of return cannot be
measured if the meaning of return cannot be defined in quantifiable terms.
Cultura resstance may be the main reason ROI is not measured for training.
Some managers view ROl studies smply as promotion and marketing by the
traning department. Moreover, the "best practice’ companies in terms of
training are often the mogt resigtant, accepting the vaue of training as an article
of faith.
High costs of evauation can be a mgor barier, especidly if they exceed the
benefits from training.



Informd training and learning-by-doing, which are important sources of
learning, are embedded in production and therefore very difficult to measure.
The inability to attribute causation to the training from before and after

comparisons due to the lack of avalid control group.

1.3.2 The benefits of conducting cost-effective ROI evaluation of training

Although the chdlenges are formidable, they are not insurmountable. Business

people aren't looking for unassailable scientific proof. They only want sufficient evidence to

develop a plausible and reasonable business case. Moreover, the effective deployment of

ROI andyssto invesmentsin traning offers the following benefits

It will enhance understanding of human capitd as both a sgnificant factor of
productivity growth and a critical varidble in the process of technological
change.

ROl andyss can be a means to bring “continuous improvement” of training
through greater emphasis on documentation, measurement and feedback
loops, which is consgtent with Totd Quality Management and 1SO-9000
management practices.

ROI can provide criticd information for addressng the serious problem of
poor transfer of knowledge and skills from the classroom to the workplace.
ROI andlyss can bring greater accountability and improved efficiency to the
training function of firms

1.3.3 Preconditions to training impact

Three conditions must exist before human resource practices can improve economic

performance:

@
2
3

Employees must have the skills and knowledge that managers lack;

They mugt be given the motivation to apply them; and

The production sysem must channd ther efforts towards performance
improvements (Levine and Tyson in Blinder 1990; and MacDuffie 1994).



Researchers have found that the returns to training are dependent upon severd other
important production factors and that training is best understood in the larger context of a
firm's entire set of managerid and production drategies, functions and practices. Business
returns to training are optimized when this entire s&t forms a coherent "organizationd logic”
supportive of training. Thus, a comprehensive ROl evaduation of training should take into
account such factors as manageria leadership, company/project culture, work practices
(eg., teaming and multiskilling), and incentive systems (e.g., compensation and recognition

for performance).

1.3.4 Training Evaluation: Business Research

Many managers believe ROI is too codly or takes too much time. Such skepticism
arises because few firms conduct ROl evduation of training, and many of the existing
sudies lack scientific rigor. The business ROI approach addresses management’ s concerns
of ROI effectiveness.

In comparison to academic methods, the business ROl approach is transparent,
practical, and relatively easy to implement, and can provide immediate feedback. The
business ROI gpproach is based on benefit-cost analyses, which makes variables and their
relaionships to outcomes clear and explicit. However, it relies heavily on edimation by
managers, which lessens empirica rigor (eg., esimation of the percentage of influence from
other factors).

Can the return on invesment in skills traning be accuratdy assessed in the
congruction industry? Can this be accomplished in a cost-effective manner? These arethe
essentia questions of interest to industry.  They require investigating the current status of
training, its drategic role, and its relaionship to firm performance; the current sate of
evauation—in both the academic and the business literature and the capacity of individua
firms and the industry as awhole to conduct cost-effective, rigorous ROI.

It is unlikely that the congtruction industry will meet this challenge on its
own. The fragmentation of the congruction industry makes it very difficult to meet this
chalenge in a comprehensve and sysematic way. Congruction is a $400 billion industry



that supports dmost 1 million generd contractors, 50,000 architect and consulting
enginegring firms, 25,000 building materids deders, over 70 naiond contractor
associaions, 15 magor building and construction unions, 10,000 building-code jurisdictions,
and over 8 million employees. Moreover, relations between the union sector and the non
union sector of the industry are often contentious and adversarid. Such fragmentation of the
condruction industry, in combination with the trend of increasing project complexity and
shorter time redtrictions, greetly limits its ability to build effective training evaluation sysems.

The consderations outlined above make the leadership of the Condtruction Industry
Ingtitute and the Workforce Thrust Team of the Center for Congtruction Industry Studies
both timely and greatly reeded. Further efforts in this arena could contribute significantly to
addressing the needs of attracting and retaining a skilled construction workforce.

1.4  Organization of Report

This report contains five sections. The second section examines training, its returns,
and the current extent and direction of training investment. The third section surveys the
present state of training evaluation, looking at both academic and business gpproaches. The
fourth section focuses on ROI. The report concludes with findings and suggests an path
forward in this research arena which would include identifying ROl benchmarks and
performance metrics specific to the congtruction industry, developing a codt- effective "ROI
in Training Toolkit,” and keeping abreast of developmernts in other indudtries in this arena
that is receiving so much current attention.



Chapter 2: Training as Strategic Variable

2.1 Rationale for Investment in Training

As a regponse to competitive pressures, training serves important individud,
business, and socid gods, induding the following:
upgrade skills continuoudy;
improve performance;
enable individuas adapt to changes in drategy, Structure, technology or
market conditions;
help people reenter the labor market;
attract best skill matches to indusiry or organization;
provide potentia for promotion and flexibility;
improve organizational competitiveness, and
develop their human capitd.
In the most recent nationd survey of employer-provided training conducted in
1993, the U.S. Bureau of Labor Statigtics found the most common resson establishments
provided training was to provide the necessary skills specific to their organization (75
percent). Other reasons for providing forma job skills training were to keep up with
changes in technology or production methods and to retain valuable employees (BLS
1995). Training aso contributes to improved job satisfaction, which researchers have found

to be strongly correlated to career advancement (Finkd 1997).

2.1.1 Linkage between Quality and Training

The international 1SO 9000 dandards, which are set by the Geneva-based
Internationd  Organization for Standardization and increesngly necessary for full
participation in globa commerce, dictate specific requirements for corporate training.
Section 4.18 states he requirement of training for every employee whose work “affects

quaity.” To assure compliance, firms have developed comprehensve training systems



based on rigorous documentation of training needs and practices. Many large firms are
demanding that their primary suppliers obtain ISO 9000 regigtration as well. In addition,
| SO-9000 adds two further gipulations: Training must be viewed as a srategic corporate
issue, and its effectiveness must be evaluated periodicaly, preferably at least once per year.
Thistight linkage between qudity and training o is reinforced by criteria established in the
Madcolm Baddrige Nationd Qudity Award, which highlight the importance of human
resources. The Audrdian counterpart to the Badrige Award places even stronger

emphasis on human resources.

2.1.2 Advantages of Employer-Provided Training
Over the past two decades, education experts and labor economists have studied

the effectiveness of various forms of education and training programs. One of the strongest
findings is that participation in education and traning generdly is cosdy linked to
subsequent gains in employment and earnings (Eck 1993; Bishop 1994). John Bishop, a
labor economigt, found in a recent study that employer-provided training is generdly more
effective than school-based training. He attributed this finding to the following unique
features of employer-provided traning:

What islearned is much more likely to be used within a short time period

Trainees are more motivated not only because skills are more likely to be used,

but also because promotions and pay increases generally go to those who do

wdl;

Traning is often tutorid in nature;

Training is provided by supervisors and coworkers who are aware of traineg’s

progress and can give helpful feedback;

Equipment and materids to complement training are generaly avallable and up-

to-date;

Trainers are generdly held accountable for trainee' s success;

Employers providing training have strong incentives to sdect most cost- effective

drategies and to assure traineg stime is used mogt efficiently.
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2.1.3 Rationale for Investment in Training in the Construction Industry

The need for more effective and comprehensive training has long been a concern in
the congtruction industry. In the early 1980s, the Congtruction Industry Cost Effectiveness
program of the Busness Roundtable produced a series of research reports which
recognized the importance of training for the long-term vitdity of the industry (Business
Roundtable 1983). More recently, the Business Roundtable and a growing number of
industry experts have amplified the seriousness of this need and specifically recommended
the development of ROI evauation as a crucid driver of the continuous improvement of
training (Business Roundtable 1997; Liska 1994; Krizan 1997; Korman and Reinain 1997;
and Korman 1997).

2.1.4 Unique Industry Characteristics

Congtruction is a labor-intensve industry with a strong reliance on specidized ills
and training. There is a lower capitd-for-labor subdtitution in congruction than other
indudtries (Finkel 1997). Mgor trends include an increase in project complexity and time
redrictions. As technology progresses and competitive pressures continue to increase in
other indudtries, the congtruction industry faces increesng customer demands. At the same
time, the congruction indudtry is large, fragmented, communication-senstive, archaic, and
complex. Condruction labor markets have several unique characterigics. The mix of firms
and employees working on a project constantly changes from gart to finish.  Jobs are of
short-duration. Technologica and financid forces and the vicisstudes of the wegther
exacerbate employment ingtability (because much of the work is performed outdoors). The
high levels of debt required to finance projects make the industry especialy senstive to
changes in interest rates and credit availability. Many condruction skills are marketable
outsde industry. Employees are often more attached to their crafts than they are to
individud employers. Firms therefore lack incentives to invest in training since ther
investments frequently walk away.

Some gpprenticeship sponsors in the industry have attempted to protect themsalves
from logng ther invesments by indituting “scholarship-loan” agreements whereby
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gpprentices commit to work for the sponsoring employer(s) for a specific number of years.
If they leave employment early and work elsewhere in the industry, they are obligated to
pay back a portion of the cost of the training, based on how long they stayed. These
“scholarship-loan” agreements are written contracts signed by the gpprentice and his/her
sponsor.  The concept was originated by the United States Navy to finance the college
education expenses of their recruits shortly after World War 1. Although anecdotd
evidence and apprenticeship sponsor testimony is available supporting the effectiveness of
this device to protect investments in training, no careful empirica evidence has yet been

accumulated to document its efficacy.

2.1.5 Industry Structure

The indudtry is characterized by a high degree of fragmentation. Condruction is a
$400 billion industry that supports nearly 1 million generd contractors, 50,000 architect and
consulting engineering firms, 25,000 building materids deders, over 70 national contractor
associaions, 15 mgor building and congtruction unions, 10,000 building-code jurisdictions,
and over 8 million employees. The highly competitive nature of the industry, combined with
such a divison of leadership and direction, hampers its productivity and limits its
responsiveness to changing markets. In 1993 there were 598,255 construction shops; of
these, dmost 83 percent had fewer than ten employees (U.S. Department of Commerce
1993). Thereis alack of vertica integration; only relatively few companies, such as Bechte
and Fluor Daniels, have developed into large, verticaly organized entities able to regp

ggnificant economies of scale.

2.1.6 Workforce Needs

In 1990, Robert Dorsey published his findings on current and near-future needs for
education and training in the congtruction industry, covering the full range of congtruction
positions from subjourneyman to senior executives. He concluded that existing education
and training efforts were not adequate to meet either present or future needs of the
condruction industry. Education and training are a continuum, with lower level postions
requiring specid training and on-the-job experience, while upper level postions require
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agoproximately equal portions of formd education, specid training, and on-the-job
experience. Closdly coordinating continuing education with on-the-job experience greetly
increases its effectiveness (Dorsey 1990).
Other research has identified the following workforce issues as critica to the

success of theindudtry:

Need for craft training

Need for supervisory training

Attitude of today’s workforce

Work ethics

Motivation

Complexity of projects

Adversarid relationships

Burn-out

2.1.7 Goals of Training in Construction Industry

Demographic changes and competitive forces have made improving and expanding
training avita concern for recruitment, retention and maintenance of a skilled workforce.

Recruitment. The number of young people entering the industry have declined.
This has caused the average age of construction craftsmen to rise to 47 years old. The
Nationa Center for Congtruction Education and Research (NCCER), citing statistics from
the Bureau of Labor Statidtics, notes that the congtruction industry is short gpproximately
240,000 workers per year, with that number continuing to increase. The industry suffers
from high turnover and a poor public image.

Retention. Equd attention should be paid to retention as well as recruitment to
offset the “30-year-old” exiting syndrome (whereby personnd tend to leave the industry
after reaching the age of 30). Shift of experienced workers to other industriesin ther prime
working years represents a codtly loss of human capita. Too many craftworkers leave the
industry early in their careers; 0 that the average age of journeymen who remain in

congtruction has risen to mid-40s range and continues to incresse. In addition, literacy level

13



of the workforce is at 40-year low at the same time that new technologies and competitive
pressures are requiring higher kills, especidly in mathematics.

Equity. Traning is an important gateway into the condruction industry for
minorities and women. Construction industry response to civil rights pressures has led to
many advances in minority employment, though often not without conflict or adversarid
proceedings. Given the increasing levels of minority and female representetion in the U.S.
workforce, outreach and training initiatives for minority groups and women in congtruction
will carry even grester importance in the future. Problems of underrepresentation of
minorities and especidly women persst in congtruction; occupationa segregation and
discrimination regtricts their entry into the best jobs, thereby diminishing current and future
earning power. Continuation d inefficent and incomplete utilizetion of the full potentid
workforce imposes sgnificant costs both to the congtruction industry and to society.

2.2  Profile of Training Firms and Recipients

Bishop (1994) summarized the differences among workers who receive formd
training and those who do not. Holding other worker characteristics congtant, the likelihood
and amount of formd traning in a given year varies for workers according to the
characterigtics of the jobs they hold, the firms for whom they work, as wdl as the
characterigtics of the worker themselves.

2.2.1 Job Characteristics
Workers ae more likdy to receive training if their jobs have the following

characteristics:

High vaue added jobs where the individua has greet responsbility

Cognitively complex jobs (e.g. professond, technica and manageria jobs)

Sdesjobs for complicated, changing and customized products

Use expengve machinery on their job

Regular, nor-temporary jobs

Full time jobs
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Jobs where the ills learned are not useful a many other firms in the
community, which suggests tha training intendty risess when firms have
monopolistic power in the locd labor market.

2.2.2 Firm Characteristics
Workers are more likdly to recaive training if they work in firms with the following
characteristics:
Larger establishments
Large unionized manufacturing establishments
Frms which have multiple establishments
Companies employing flexible or high performance production systems
Industries or firms experiencing rapid technologica progress and rapid output
growth.
Firms which have not experiences a compstitive criss in the last decade
Industries which have established industry standardized and certified training
Firms which have long probationary periods for new hires
Firms where firing an employee is reported to be difficult once the probationary
period is over
Indugtries with low unemployment rates. Training gppears to increase when
demand for an industry’s product is high and capacity utilization is high.
Firms located in areas of low unemployment.
Employment is located in metropolitan areas
Employment is located outside the south
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2.2.3 Worker Characteristics

Workers are more likely to receive training if they have the following characterigtics:
Many years of education, in particular workers who have completed high
school or college
Scored wdll on tests assessing verba, mathematica and technica competence
when they were in school and who have been out of school for many years
With vocationd training that is relevant to their current job
Recently hired
Expected to have low rates of turnover
Made
Married
White

2.2.4 Summary

Most employer-provided formd training is acquired by college graduates. Those
receiving training are more likely to be managers, professond or technical workers, as well
as workers in dl occupations who are employed by large firms.  Additiond years of
schooling raise the probability of participating in off-the-job training or an apprenticeship.
Unionized workers are more likely to receive training, while nortunionized workers are
more likely to have participated in off-the-job training that they paid for themsdves. Two of
the mogst important characterigtics in the probability of recalving training are race and
gender. Women and non-whites are less likely to receive company-provided training or to
be in gpprenticeships. When women do receive company- provided training, the duration of
the programs tends to be much shorter than for men (Barron, Black, and Loewenstein

1989; and Altonji and Spletzer 1992).
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2.3 Extent of Training Investment in All Industries: Employer-

Sponsored Training

Precise information on the tota expenditures for employer-sponsored training in the
U.S. is not avallable. The determination of the extent of training in the entire economy
depends on definitional and measurement issues, and so one can expect estimates to differ
and comparison across surveys to be highly problematic. Nonetheless, an examination of
the best, most recent studies revedls arange of $55 to $60 billion in 1995. According to
Training magazin€'s 1996 Industry Report, U.S. companies budgeted nearly $60 hillion
on traning in 1995, which was close to the totd amount spent on post-secondary
education, and provided nearly two hillion hours of ingruction. A manufacturing firm with
more than 100 employees budgeted an average of $500,000 for training.

Confirming these findings, the American Society for Training and Development
(ASTD) edimated that employers spent $55.3 billion on training in 1995. These
expenditures included direct and indirect expenses. Direct expenses included sdaries and
benefits for training personnd and contractors; purchase and maintenance of equipment;
cos of gpace for traning, outsde trainers or outsde training companies, tuition
reimbursement; and travel and living expenses of employees while attending off-gte training.
Indirect expenses included wages, sdaries and fringe benefits of employeeswhilethey arein
traning.

The amount of training varies sgnificantly by employer sze, with large employers
providing the lion's share. According to a 1989 ASTD study, 90 percent of dl job-related
training occurs in only 15,000 companies, which is less than one percent of American
employers. Only a smal number—perhaps 100 to 200 companies—invest more than 2
percent of payroll in formd training.

The most authoritative training estimates are produced by the U.S. Bureau of Labor
Statigtics (BLS). Its most recent survey of employer-provided training found that virtudly
dl large esablishments provided forma training to their employeesin 1993, compared with
only 69 percent of establishments with fewer than 50 employees. Overdl, 71 percent of
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employers provided some type of formd training to their employees (U.S. Bureau of Labor
Statigtics 1996). Formd training, as defined n the BLS survey, is training that has a
gructured format and a defined curriculum, and may be conducted by Supervisors,
company training centers, businesses, schools, associations, or others. It may include
classroom work, seminars, lectures, workshops, and audio-visud presentations. The survey
measured six different types of training provided or financed by employers. orientation,
safety and health, gpprenticeship, basic skills, workplace-related, and job skills.
Other mgor findings of the BLS survey included the following:
The provison of formd training varied somewhat across indudries. Sightly fewer than
60 percent of dl congruction establishments provided forma training of any kind in
1993. This compared with roughly 3 out of every 4 establishments in the finance,
insurance and red edtate indudtry; the services industry; and the trangportation,
communications and public utilities indudry.
Some types of formd training were more prevaent than others. Nearly haf of al
establishments provided forma job skills training in 1993, while orientation, safety and
hedlth, and workplace-rdaed training (traning in areas such as communication skills,
diversity, and workplace laws) were provided by about athird of establishments. Fewer
than 3 percent of al establishments provided formd training in basic reading, writing,
arithmetic, and English language skills during 1993. Larger establishments were more
likely than smdler onesto provide forma training of dl types.
Nearly two-thirds of establishments that did not provide formd job skills training in
1993 reported that “on-the-job” training satisfied their training needs. Fewer than 10
percent reported that the cost of formd training was too high or that they were unwilling

to provide formd training due to afear of losing trained employees to other employers.
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Table2.1 Selected Training Expenditures per Employee by Industry in 1994
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Tuition 51 50 16 74 64 62 56 22 74 45
reimbursements
Wages and 139 299 64 98 188 334 108 31 202 14
salaries of in- 6
house trainers
outside trainers
Contributions to 12 12 | 102 22 1 7 18| 5 0 7
outside training
funds
Subsidiesfor 5 0 1 9 7 3 1 0 0 8
training received
from outside
sources

SOURCE: Department of Labor Bureau of Labor Statistics, 1995 Survey of Employer -Sponsored
Training.

2.4 The Extent of Training in the Construction Industry

A wide spectrum of training in the congruction indudry is available, ranging from
forma programs including Sructured gpprenticeships, journeyman upgrade training;
modular, task-oriented training and pre-apprenticeships for disadvantaged and minority
individuds (generdly financed by government to prepare individuds to enter
gpprenticeships) to informal, casud observation of coworkers. This spectrum traditionaly
has reflected the respective training capacities and investments of the union and opert shop
sectors, with the former sgnificantly exceeding the latter. However, while training in the
indugtry is currently in a gtate of flux, one trend has been toward expansion of training by the
open-shop sector.  This shows promise of a healthy competition between the two sectors.
Yet important gaps remain. A 1997 Kentucky study of registered apprenticeships found
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the union sector hed more apprentices, higher completion rates, and produced more skilled
journeymen who were more diverse in race and gender. Union apprenticeships aso
comprised a broader scope of trades, whereas non-union gpprenticeships were heavily
concentrated in electrica trade (Londrigan and Wise 1997).

The open-shop sector claims to account for amaost 80 percent of the dollar output
produced by building and congtruction firms nationdly (Finkel 1997, p. 6). Yet the bulk of
forma dructured training for craftworkers is gill performed by the union sector of the
condruction industry. There clearly remain problems of mindset in the opentshop
employers who do not yet adequately vaue training (Business Roundtable 1997).

2.4.1 Apprenticeship

In America, the condruction industry higoricaly has made grester use of
apprenticeship than any other industry. (See Table 2.1)) Condtruction trades have been
congastently represented among the top apprenticeship occupations. (See Table 2.2).
Jointly administered gpprenticeship programs in the union sector reflect the strong training
commitments of both unions and employers and optimize invesments in training by
gpreading costs among all stakeholders and sharing the benefits of trained employees across
firms. Many workers have sronger attachments to the union sector due to their heath and
welfare benefits.  Since these apprenticeships produce workers with the same skills who
remain in the union sector, employers are often able to replace one worker with another
gmilaly traned worker. Apprentice training provides deep skill development aong
traditiona craft lines.

Apprenticeship combines OJT and classroom training that leads to journeyman
datus and a nationdly recognized credentid. Formdly sructured and well established
through along tradition, it provides in-depth and comprehengve training in a specific trade.

As true in other indudtries, training is provided by the well-known, larger leading
contractors.  Smaller, lesser-known firms tend to offer their workers little or no training.
Training is primarily focused on management, supervisory or journeymen levels. Neglect of
training subjourneymen personnel isa specid problem in the open shop sector.
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Table2.2 The Number of Individuals Entering Apprenticeships, by Initial Year of
Registration and Most Common I ndustry Sector, 1991-1995

Industry 1991 1992 1993 1994 1995

Congtruction 25,376 23,937 26,832 33,620 35,976

Manufacturing | 7,020 5,943 6,671 6,366 7,189

All Industries | 53,544 52,783 56,629 62,922 55,818

SOURCE: Apprenticeship Information Management System (AIMS). AIMS data represent
approximately 70 percent of all registered apprentices.

2.4.2 Training by Associations and Consortia of Firms

The congruction industry has come to recognize that industry associations and
consortid arrangements among firms play a critica role through planning, coordination, and
resource pooling in the development and diffuson of high qudity training programs (Finke
1997). In the openshop sector, the Associated Builders and Contractors (ABC) have
developed multi-employer training programs that am to secure the benefits of pooled
resources and certifications. The National Center for Construction Education and Research
(NCCER), whose sponsors include ABC as well as the Associated General Contractors
(AGC)—an organization which has both union and non-union member firms—develops,
produces, and distributes apprentice and craft training programs through a network of
accredited sponsors, congsting primarily of trade associations and contractors themsalves.
The NCCER has an accreditation program and maintains a nationd registry of trainees.
The Center also promotes use of a standardized nationd curriculum, entitled “The Wheds
of Learning,” which is modular and task-oriented, the kind of gpproach to training thet is
clamed to meet the needs for flexibility and responsiveness in the opent shop sector.
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2.4.3 Informal Training

The 1996 BL S survey concluded that 70 percent of dl training for the economy as
awhole is informa. Throughout the higtory of the congruction industry, the predominant
source of training has been informal OJT. In a study of congtruction gpprenticeship,
Marshdl, Franklin and Glover (1975) found the two most important aternative sources of
training were working as laborers or helpers a union sites or informa OJT in the open shop.
OJT and forma training are generaly found to be complementary, and OJT therefore raises
the benefits produced from formal training (Loewenstein 1994). Thisisespecidly truein the
congruction industry, in which formd training of skilled journeymen leads to substantive
spillover effects through informa learning.

Informa training, which is embedded in production, is very difficult to measure and
to cost out. This factor adds sgnificantly to the chalenge of conducting rigorous ROI.
Research has documented large measurement errorsin OJT variables, dong with significant
discrepancies between worker and employer estimates of its incidence and intensity
(Barron, Black, and Loewengein 1989). Though informd training cods are difficult to
measure, cartainly more is spent on informa training than on formd training in the U.S,
because informd learning is far more common. Jacob Mincer, the pioneer of labor
economists in the study of OJT, estimated expenditures on OJT amounted to $240 hillionin
1987, based on amount of time people reported to learning on the job, equal to 11 percent
of total compensation, Sgnificantly more than the average of just under 1 percent of payroll
(or asmaller percentage of total compensation) that U.S. firms spend on training.

2.5 Direction of Training Investment

Conflicting interpretations of workplace change lead to contrasting assessments of
the direction of invesment in training by firms. On the one hand, the increasing recognition
of training as a drategic variable led to the concluson that it is increasing, especialy among
"best practice” firms. Thisis adso supported by nationd surveys of employer training (U.S.
Department of Labor 1996; and Nationd Center on the Educationd Qudity of the
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Workforce (EQW) 1994). Fifty-seven percent of the respondents in the EQW survey
reported having increased the amount of training they provide over the last three years. In
addition, severa “best-practice’ firms were spreading their investments beyond managerid
and professond occupations to include front-line workers.

On the other hand, evidence of the disintegration of internal labor markets and more
contingent relations between firms and employees suggest dedining commitments by firmsto
provide their own training. Frms increasingly appear to be opting indead to buy or
“poach” trained workers from other firms (Cappelli 1997). Management structures have
become flatter, and career ladders have become truncated, while the incidence of interna
labor markets, with their favorable characteristics—promotional and advancement
opportunities, earnings gains, buffering from externa market forces, long-term stability and
security—nhas diminished consderably. Contingent workers may now comprise as much as
one-quarter of the civilian labor force (Bass 1997). These changes tend to raise the costs
and lower the benefits to the firmsthat invest in training.

Nevertheless, upgrading the skills of current employees is dmost dways more cost-
effective than firing personnd with outmoded skills and replacing them with new employees.
Twelve studies based on data from GTE and Western Electric compared the costs of
upgrading production workers with different levels of skills with the costs of hiring and
training new workers, waiting for the workers to get up to speed, and laying off the origina
workers. In 11 of the 12 studies, the codts of training existing workers were lower. In the
twdfth sudy, the margind advantage of hiring from the outsde was offsat by lower
company morale (Ward 1986).

2.6 Barriers to Employer-Provision of Training

International comparisons of training investments has led to the consensus among
labor market andyds that American firms under-invest in training and should greetly
increase the amount they spend on training. A 1990 study comparing American-owned
companies with Japanese and European operations in the U.S. concluded that the foreign-

owned facilities spent three to five times & much on worker training. According to Jack
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Phillips, a training and ROl expert, the U.S. invests only 1 percent of payrall on training,
while European firms commit 2.5 to 3 percent and Asian firms spend 4 to 8 percent of
payrolls on training (Chase 1997).

In explaining why there is more training in Germany and Japan than in the U.S,
Bishop (1994) ligts four primary causes. (1) higher employee turnover in the U.S,; (2)
higher cost of capita due to large budget deficit and low savings rate; (3) higher trainability
of workers in Germany and Japan; and (4) higtoricaly looser American labor markets in
which there has been a greater avallability of skilled and semi-skilled workers on the outside
[abor market.

Findly, imperfect information about labor supply (applicant skills) and labor demand
(jobs and their skill requirements), which greetly hinders the efficient operation of labor
markets, is more prevaent in the U.S. Imperfect information reduces the efficiency and
effectiveness of job matching, which in turn increases turnover, lowers wages, and lowers
productivity, dl of which lower the incentive to invest in generd training.

In addition to labor market dynamics, tax policy, managerid culture, accounting
systems, and short time horizons in U.S. capital markets also contribute to less spending on
human capitd than on physica and equipment capitd. Generous depreciation schedules
available to offset purchases of capitd equipment have long made investment in physicd
capital more atractive to industry than investment in human capital. The dominant rewards,
pressures and signds tha have largey influenced management behavior over this century
continue to direct managers to regard human resources as expenses to be minimized insteed
of assets to be developed and optimized. Conventiond accounting systems, which have
essentialy remained unchanged over the past 50 years, are not designed to provide data or
feedback for decison making and planning about the use of human resources, and their
focus on the short-term fails to capture the long-term vaue cregtions of training (Carnevde
and Schultz 1990).
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2.6.1 Barriersto Training in Construction Industry
In addition to the genera barriers that affect dl indudtries, there are barriers that
specificaly affect the condtruction industry. Liska (1993) investigated the reasons that were
given by congruction contractors for not training their employees. In order of decreasing
ggnificance, these were asfollows
Lack of money
Lack of time
Lack of knowledge
High employee turnover
Workforce too small
Pest efforts not effective
Hire only trained workers
Lack of employee interest
Other dgnificant bariers included the lack of: qudity standardized training
curriculum; support materids, resources and expertise; professond development; and

technical assstance.

2.6.2 Summary

Traning invement is increesing, yet few firms gpproach it sysematicaly.
Commitment to training is an essentid precondition for developing a codt- effective system of
ROI. This entalls both commitment from top management as well as avareness and
undergtanding of the importance of training throughout the organizeation. Training dso needs
to be incorporated into business drategic planning. Strategic planning itsdlf is not practiced
a many firms, egpecidly smaler ones, which make up the mgority of the congruction
industry. Planning does offer many chalenges it can be time-consuming, codtly, and
beyond capacity of exising avalable resources. Needed information many not be
conveniently available, too many variables may need to be consdered, or the future may

pose too many uncertainties.
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Training departments need to have the capacity and expertise to contribute a a
drategic level. Prior to developing ROl systems, companies must meet the enormous
chdlenge of transforming their culture into a "learning organization” (Senge 1990; and
Marshdl 1994). And yet the issue of the proper sequencing of training and ROI reforms
arives is a paradox. While ROl must awalit this change to be fully effective, it can ds0
serve as a powerful driver to bringing about this transformation in culture,
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Chapter 3: Relationship between ROI Evaluation and

Training

3.1 Human Capital Theory

Conceptudly, the gpplication of ROl andysis to training is a logicd extenson of
human capitd theory in [abor economics, pioneered by Theodore Schultz and Gary Becker,
which posits that upward-doping wage profiles reflect investmentsin human capitd. Human
capitd theory holds that education and training inputs (human capita) are directly related to
worker productivity and thereby wages (factors contributing to return on investment).
Jacob Mincer extended the model to include on-the-job Training (OJT). Understanding the
returns to investment in human capita can provide ingght into the comparative qudity and
effectiveness of different training programs.

Researchers have found thet training is best evauated in the larger context of a
firm's entire set of manageria and production drategies, functions and practices. Business
returns to training are optimized when this entire set forms a coherent "organizationd logic'
supportive of training. Furthermore, three conditions must exist before human resource
practices can improve economic performance: (1) employees must have the skills and
knowledge that managers lack; (2) employees must have the motivation to gpply them; and
(3) the production system must channel worker efforts towards performance improvements
(MacDuffie 1994; Ichniowski 1996; U.S. Department of Labor 1993; and Ernst & Y oung
1995). In addition, some research has demondtrated a strong positive relationship between
financial performance and the degree of integration between HR management and corporate
drategy. For example, IBM-sponsored research emphasized the need for HR managers to
change from an operationd to a strategic role (Darling 1993, p. 4).

The heightened interest in evauation of training and ROl specificaly owes both to
market pressures and interna forces within the training professon. As previously noted,

market pressures have placed a premium on a skilled and flexible workforce, which in turn
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has ggnificantly rased the importance of training. A cod-effective and rigorous ROI
system, in which business drategic practices of planning and evauation are goplied to
training, can greetly improve the qudity, efficiency and effectiveness of training.

The focus on ROI aso reflects the ongoing professiondization and rationdization of
traning departments and the drive for greaster accountability. Interna competition for
company resources places burden on the training department to prove training investments
provide returns comparable to returns on uses of corporate capital. In an era of cost
cutting, training expenditures must be made financidly accountable.  Given the increasing
influence of Tota Qudity Management and 1S0O-9000 regidration with their heavy
emphasis on documentation and measurement, training departments will need to develop
effective tools of benefit-cost andysisif they are to become integra to corporate strategy.

3.2 Industry Best Practices: The ASTD Benchmarking Forum

Perhaps the most compelling argument for the value of gpplying ROI to training is
that the leading training firms are pursuing it. ASTD’s Benchmarking Forum, a cooperative
venture among companies with strong financia and organizationa commitments to employee
training, is gathering in-depth information about their own training organizetions to identify
training's best practices and generate comparative data to set a sandard for their individua
efforts. Motivated by interna pressure to show training's return on investment, Forum
members have conducted research to determine: (1) who receives what kind of training at
what price and for what purpose (2) how to evauate ROI of training to identify best
practices, and (3) how to adopt or adapt training practices that clearly provide a
competitive advantage.

3.2.1 Contributing to a System of Continuous Improvement of Training
There is a serious need for improvement in the effectiveness of training through
monitoring and evaduation againg clearly defined benchmarks. Evduation and ROl has
great potentia to address the serious problem of poor knowledge and skills transfer from
classroom to job (Broad and Newstrom 1992). Some estimates indicate that only about 20
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to 30 percent of dl training is being used on the job a month later, resulting in billions of
wadted dollars. The problem is not that training is inherently ineffective, but that it is being
poorly planned and implemented (Training 1996). Managers request courses without
asessing what are the red needs of their employees. Supervisors neglect to reinforce
employees newly acquired skills.

3.2.2 Efficient and Effective Management

In an environment of rigorous evaudion, training objectives and content will
become more lean, rdevant, and behavioral with focus on monetary results rather than on
the acquidgtion of information. It promotes better commitment of trainees and ther
managers, who become respongble for follow-up and ROI--nat just for meeting enrollment
gods.

3.2.3 Summary

The unique industry characterigtics of the congtruction industry make the chalenge
of ROI more daunting. They exacerbate problems of comparability and consstency in data;
inputs cover a wide range of products that need to be converted into dollar amounts for
purpose of comparison, rasing the issue of red price determination and the search for an
acceptable price deflator.  Similarly, measuring productivity presents enormous chalenges.
A building project appears to be “a quagmire of skill differentiation and hand tool
operations that converge at a unique point” (Finkd 1997, p. 83). Further, the fragmented
nature of the industry makes it less likely that congtruction firms will respond to this
chdlenge of ROI on their own.

3.3 Research on Returns to Training

What are the potentia gains that ROI might enable firms to identify and capture? In
neither the academic literature nor the business publications on this subject are there
confident measures of the financid returns on training investment. Measuring the returns to
traning is gill a research frontier, dbeit an increasingly important one. Mot exiding
empirical research concerns the effects of training on earnings and productivity growth for
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the individuds participating (Bishop 1988; Barron, Black, and Loewenstein 1989; and
Holzer et d 1990). Reatively little academic research has addressed the effects of training
on a broader range of worker and firm outcomes (e.g., quality, cycletime, sdes, etc.). On
the business sde, the existence of a positive corrdation between training and individua and
firm gains is the prevaling wisdom. As John Bishop concludes "Taken together the
economic literature on training suggedts that, as long as the company is initiating and paying
for training, one can be pretty confident that most of these investments are profitable both
for the worker and the firm” (1994, p. 24). However, this business confidence lacks a
strong empirica foundation.

Prdiminary findings from a generd review of employer-provided training reveds
severd important gaps. Few studies have data sets large enough to alow econometric
edimation of the unique causd effects of training, holding other dements of the human
resource system congtant. Most of the evaluation literature concerns public employment
and training programs (Mangum 1990). Exigting evauations of training in the private-sector
have focused mogly on the effectiveness of training for professond, technica, and

managerid workers who currently receive the bulk of training.

3.3.1 Academic literature

Mogt existing economic literature concerns the relationship between education or
training and individua wages and productivity. This follows from human capitd theory
developed by Theodore Schultz and Gary Becker, which posits that upward-doping wage
profiles reflect investments in human capitd. Jacob Mincer extended the modd to include
employer-provided training. Mincer (1974) introduced severd innovations which have had
a profound influence on labor economics: (1) reinterpreting the age-earnings profile into the
experience-wage profile and (2) shifting its emphasis to returns to on-the-job training (OJT)
(Rosen 1992). According to luman capitd theory, OJT explains why the age-earnings
profileis upwardly doping over an individud's work life.

The Effects of Training on Worker Wages. Labor economists have found

sgnificant wage effects from education and traning in support of human capital theory.
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Denison (1967) concluded that each year of education raises earning power by five to Sx
percent with the effect tending to rise with the duration of education. Card and Kruger
(1992) identified effects of amilar magnitude. A 1995 nationd study found that a ten
percent increase in the average education of al employeesin afirm is associated with an 8.6
percent increase in output for al industries, other things being equa. Note that thisis double
the increase in output (3.4) percent associated with a ten percent increase in the capita
gock of a firm. There is dso an 8 percent increase in wages associated with every
additiona year of schooling (Nationad Center on the Educationd Quadlity of the Worforce
1995).

Currently in the U.S., employer-sponsored training seems to increase wages of
workers on the order of 4.4 to 11 percent. Barron, Black, and Loewenstein (1989)
caculated that job training for new employees who have had no previous job training yields
wage growth of 7.5 to 9 percent. Lynch (1991) found that the wages of young mae
workers who received one year of company training grew by 11 percent, while the wages
of those who did not receive training grow by only 4 percent. Lynch concluded that dower
productivity growth rates are the result of companies poor training policies and poor
training decisons made by workers. Lillard and Tan (1986) found for older cohorts that
job training initidly leads to wage growth of 10.8 percent, but this effect gradudly diminishes
over time.

The Effects of Training on Worker Productivity. Estimates of the impact of
traning on wages in the academic literature may be upwardly biased due to the sdf-
sdlection of more "trainable’ or motivated workers in workplace training. Therefore, it is
equdly important to identify and quantify the returns to firms of training invesments in the
form of productivity gans. Most research by economists focuses on the relaionship
between training and wage growth. Since wages are related to productivity, this kind of
research may be useful by extrgpolation to the relaionship between training and firm
performance. Yet economists are beginning to look beyond wages as proxies for

productivity and to measure productivity more directly (Mangum 1990).
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The Effects of Training on Firm Productivity. Indugrid psychologists have
conducted extensive research into the linkages between training, job knowledge, skills and
ahilities, and job performance. In practice, managers then indirectly and intuitively link these
to firm performance. Y et this does not meet tests of scientific rigor.

Kochan and Osterman (1991) reviewed leading academic studies on the effects of
training on organizationa productivity, and found they provided “consstent and convincing
evidence that (1) education and training are associated with significant productivity increases
when their impact is examined in a production function context; and (2) training and
associated human resource systems are associated with higher levels of productivity and
qudity in matched comparisons’ (Bishop 1994, p. 23). However, the number of studies
was very limited.

One dudy of maenufecturing firms found that companies with formd training
programs experienced a 19-percent greater rise in productivity (over three years) than those
without such programs (Bartd 1994). Another study found that increased formd training
sgnificantly reduced the rates at which products had to be scrapped. Results of this study
suggested that doubling the training per employee (from an initid average of 15 hours)
would result in a 7-percent reduction in scrap (Holzer et d 1988).

Lynch (1994), in a summary of academic studies investigating firm performance,
concluded that training increases productivity by 16 to 17 percent. Thisisavery high rate
of return, but until researchers have a more representative sample of establishments in the
U.S. in which they can control for capitd and other firm characteristics, the returns on
training investment remain speculdive.

Summary. In concluson, results from the existing studies, according to a labor
economis, are not generdizable. Sample Szes are too smdl; issues addressed vary too
much across studies;, designs are often flawed to the extent that they lack scientific rigor; and
the connections to firm profitability are of sugpect validity (Bishop 1994, p.19-20). Exiging
research suggests a strong relationship between training and firm performance, yet more is
needed to provide a solid empirical base. Studies are especialy needed with large enough
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data sets to dlow econometric estimation that can isolate the effects due to training by

contralling for other factors that influence firm performance.

3.3.2 Business literature

From the business perspective, the training and development evauation literature is
just beginning to recognize the importance of measuring returns to investment in training and
its impact on firm performance. In 1990, Anthony Carnevae and Eric Schulz summarized
the ASTD's research on thisissue. In survey conducted for this sudy, two out of three
training managers reported they felt increasing pressure to show that programs affect the
bottom line. However, only 20 percent of these same organizations conducted ROI studies,
in part because they fdt this type of evauation "takes too much time or istoo costly.”

Currently, most reportsin this area consst of broad overviews of the importance of
measuring ROl (i.e, achieving such vaues as accountability, efficiency in alocating
resources, and judtification of training expenditures); individud case sudies with limited
generdizability; and various outlines of guiding principles and procedures for performing
evauations at the results level (Kirkpatrick 1996).

3.3.3 Research on Returns to Informal Training

The andyds of formd training returns is complicated by the complementary
relationship researchers have found between formd and informd training. Each form of
traning is conddered closdly interdependent and, in the right environments, mutualy
renforcing. Excluson of informd traning is therefore likdy to overdae the effects
atributed to formd training.

Bishop (1994) concluded that the largest extent of skill development results from
learning by doing and informd training. Forma and informd training together account for
only about 30 percent of the growth of aworker's productivity during the first two years on
ajob. Learning-by-doing accounted for the rest. For new hires, nine-tenths of the time that
goend in training is watching others do the job or being shown it by coworkers and
supervisors.  Time devoted to training has a poditive effect on wage growth, but these
effects are subgtantidly smaler than the productivity effects of training, suggesting that the
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labor market views many of the skills deveoped through informa lering as effectively
gpecific to the firm. A recent series of BLS studies on informa training further documents
the high incidence of various forms of informa training and learning.  1ts importance to firm
performance has recently been detailed through field research at selected manufacturing
firms (Educationa Development Center 1998).

3.3.4 Returnsto Training in Construction Industry

Since training in condruction indudry is offered in a wide variety of forms, the
returns to training likewise varies sgnificantly. For example, since 1982, the owners and
managers of hundreds of contractors have empowered safety professonals to enact
numerous safety-related training programs. In response to these efforts, the congtruction
industry’sillness and injury rate has dropped 26% between 1990 and 1995, and 14% from
1994 to 1995 for casesinvolving days away from work (Korman 1997).

In another example, recent ClI research found that enhancement of supervisory
kills can lead to improvements in safety, productivity, qudity, absentesism, and turnover.
Owner investment in gppropriate contractor supervisory training has a potentid return
conservatively estimated at 3 to 1 (Rogge et d. 1996). The leve of this return echoes a
finding of the Busness Roundtable in 1982.  Although research by the Roundtable
uncovered no rigorous empirica studies of the returns to supervisory training in construction,
it located case studies of mgor contractors, which suggested smilar substantid returns of 3
to 1 (Business Roundtable 1983, p. 10).

In the early 1980s, Steven Allen conducted severd studies on productivity in the
condruction industry. Some of these indirectly involve the effects on productivity due to
training through union/non-union comparisons. In one study, Allen found that a 7 percent
reduction in union workers, who are trained through formal gpprenticeships and journeyman
upgrading, led to a 0.8 percent drop in productivity (Finke 1997, p. 90).

Increasing interest in investment in training has been reflected in recent activities of
the National Center for Congruction Education and Research (NCCER). NCCER
contracted with researchers a the Univergity of FHorida to investigate returns to investments
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in training made by congruction contractors.  Through a mailed survey, the researchers
contacted 750 firms to inquire about their interest and ability in providing data for the study.
Thirty firms responded favorably about participating in the research. To date, case Sudies
of specific craft training in two opentshop firms have been completed (Cox, Issa, and
Collins 1998). In both cases, the returns to training investments made by the firms were
quite positive, resulting from documented improvementsin  productivity, turnover rates, and
absenteeism.  Currently, the researchers are presently developing a series of briefing papers
for industry practicioners and a guidebook of procedures to help construction contractors to
conduct their own analysis of ROI to training investments.

3.4 Academic Approaches to Training Evaluation

Scientific rigor, enlarged scope, and hard data are the key advantages of the
academic approach to training evauation. Rigorous empirical andyss meets the test of
validity, which is perhgps the most important characteristic of an evauation insrument. A
vaid intrument measures what it is designed to measure. It also meets the test of reliability,
which refers to the congstency and dability of an indrument. However, this kind of
evduation is generaly very cosly, requires consderable expertise and resources, and
sometimes long time horizons.  Further, it is often perceived by managersto be too intrusive

and disruptive of their operations.

3.4.1 Academic Evaluation Techniques

Research designs range from gmplidic "pre-experimenta” designs, through
increasingly sophigticated "quas-experimentd” or "experimentd” designs which center on
random assignment to trestment and control groups (Cook and Campbell 1979). Two
common pre-experimental designs used to evauate training include the case sudy (i.e,
examine one set of trainees without comparing them to any other group of employees), and
the post-training comparison of two equivaent groups of employees (one group which
received training and one which did not). In the later design, afalure to determine just how

different the two groups are prior to training makes it impossible to determine the impact of
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the traning. In gened, it is difficult to interpret pre-experimentd evduations. Quas-
experiments fdl in the middle of the continuum. They ae more rigorous than pre-
experimenta evauations, but unlike true experiments, they do not use random assgnment.
Instead they use a variety of methods to enhance interpretability, including comparing pre-
and post-training data from trainees to Smilar data collected from employees who are
waiting to attend the training, or collecting pre- and post-training measures a severd points
in time to establish clearer base lines for comparison.

Quantitative and qualitatitve methods. The preferred training impact analyssis
an experimenta design compares a trestment group with a control group, each created
through random assgnment. Random assignment of individuas to the groups is the crucid
feeture of experimental designs, for it assures a Satidticdly vaid bass of comparison that
helps isolate the receipt of training as the only observable difference between the groups.
Any other method risks the creation of non-equivdent groups which would serioudy
undermine the strength of the evaduation. However, true and quasi-experimentd designs are
very codly and suffer from a variety of potentid problems in implementation (e.g., difficulty
in obtaining true random assignment, selection bias, contamination).

Multiple Regression Analysis. Multiple regresson is a powerful tool thet is
integral to empirica andyss. It enables the numerous non-training factors that may affect
firm performance to be identified, measured, and statistically excluded in order to isolate the
effect of traning on employee performance, hence overcoming the serious problem of
atribution that confronts ampler business gpproaches that rely on reasoned estimation of
the influence of these other factors. Differences in outcomes are anadlyzed by using multiple
regression techniques. The dependent variable of each regresson is a firm's performance
measure.  The independent variables include training, demographic variables, and other
variables that influence firm performance. (See Table 3.2).

3.4.2 Academic Studies of Construction Industry.
In a series of productivity studies, Allen regressed output, measured in physicd
units, on capita inputs, capita equipment, labor inputs (onSte production hours), and an
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index of labor qudity, based on predicted annua income by occupation. He controlled for
building characteristics. He concluded that further research is needed to identify
gppropriate performance benchmarks and metrics for the construction industry.

3.4.3 An Integrated Evaluation Model

The best practice in evaduation research isto use a fully integrated evauation desgn
that dovetails various distinct evauation approaches into a more comprehensive, systematic
overdl desgn. This can result in a daarich, multidimensond, ad comprehensve
evaduation of the effects of training on firm performance. The design should incorporate
both quantitative and quditative gpproaches. An integrated evaluation design comprises the
four primary approaches. impact andyss, benefit/cost analyss, process evaluation, and
participant perspectives. (See Table 3.1)
quantitative while the later two are quditative. Throughout al research phases of design,

The firs two components are primarily

implementation, and andyss, these gpproaches inform, guide, and complement the
formation and interpretation of the others. A multi-faceted complex evauation, making
caeful use of a st of evauation tools, provides a multidimensond view of traning

effectiveness.

Table3.1. Complementary Components of a Comprehensive Evaluation

Primary Function of Complementary Component
Approach
I mpact Benefit/Cost Process Participant
Analysis Analysis Evaluation Per spectives
I mpact *xk Interpretation Guidance [nterpretation
Analysis Interpretation
Benefit/Cost Interpretation *oxk Guidance Interpretation
Analysis Interpretation
Process Formation Formation *xk Formation
Evaluation I nterpretation Interpretation
Participant Formation Formation Formation *x K
Per spectives I nterpretation

SOURCE: Daniel O'Shea. (1997). The Ray Marshall Center for the Study of Human Resources, The
University of Texas at Austin. Research methodology seminar.

37




Key:

Formation = provides information useful in the design of the evaluation

Guidance = provides information helpful in improving the program’simplementation
Interpretation = provides information for evaluating the effects of the program

3.4.4 Need for a Comprehensive, Systemic Perspective

The returns from formd training are dependent upon a number of other important
production factors. Researchers have found that training is best understood in the larger
context of a firm's entire set of managerid and production drategies, functions, and
practices. Mogt importantly, they have found that the business returns to training are
optimized when this entire sat forms a coherent "organizationd logic" supportive of training
(MacDuffie 1994; Kling 1995; and Ichniowski 1997).

MacDuffie s internationa study of the automobile production plants provides strong
evidence tha innovaive human resource practices increased firm-level performance and
national competitiveness when “"bundled’ into coherent sysems (MacDuffie 1994).
Automobile production plants using team-based work systems, extensive training, and
performance-based compensation Inked with flexible production operations such as low
inventory and repair buffers, outperformed mass production plants in both qudity and
productivity. Following the work of Levine and Tyson (Blinder 1990), MacDuffie suggests
that three conditions must exist before human resource practices can improve economic
performance: (1) Employees must have the skills and knowledge that managers lack; (2)
They mugt be given the mativation to goply them; and (3) The production sysem must
channd their efforts towards performance improvements (MacDuffie 1994; Ichniowski
1996; DOL 1993; and Ernst & Y oung 1995).

MacDuffie carried out regresson andysis on both the bundle component variables
individudly and on the bundles themselves, to investigate interaction effects. He concluded
that the bundles had stronger effects on firm performance than the individua variables.
Hence, the leading edge in econometric moddling of the impact of HR practices on
performance is to congtruct Smilar bundles. One problem is that individua researchers are
vdidating different bundles, whose components are measured differently and operate in
different settings. This factor diminishes the generdizability of their findings. For example,
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MacDuiffie collected his data mostly from plant managers, asking them to respond to fairly
smple survey questions. His measure of job rotation at a specific plant relies on the answer
of the respective plant manager who chooses a number on a 1 to 4 scae (representing the
extent of diffuson). Other studies have been based on responses to worker surveys or
admingtrative records.

Table 3.2 presents a proposed mode for the congtruction industry. This could be
refined by the perspectives of owners, contractors and workers, through surveys, focus
groups, and interviews. It could then be field-tested over a cluster of firms or projects,
probably by an association or a consortium of firms, given the costs and resources involved.
The goa would be to produce hard data, backed by solid empirica research. Yet this
should be done in conjunction with more accessible, cogt-effective ROl evauation to be
practica for firmsto implement individualy. Business ROI tools could be developed for the
congtruction industry that would be tested at the micro level a selected sites encompassed
by the econometric study. To the extent that they yidd results consgent with the
econometric anayss, these ROI tools would gain an unprecedented level of credibility and

confidence.
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Table 3.2. Bundles of Variablesfor Econometric Model of Training and Firm
Performance

|. Daily Work Bundle

1. Autonomy
For example, “To what extent do you agree with the following statement, | am able to
control sgnificantly the tasks or assgnments that | perform.” (Interviewee indicates
extent of agreement on Lickert scale)

2 Commitment

3. Variety of tasks

4, Significance of work (i.e,, learn new things, use creativity; work is chdlenging.)
5 Feedback

6 Stress

7 SHf-Directed learning

II. Work System Bundle
1 Teaming

2 Employee Participation
3. Cross-Traning

4. Job Rotation

5 Mentoring

6 Supervison

[Il. Learning Bundle

Forma Training could be messured quantitatively as wdl as quaitatively (percentage of
employees in formd training by occupation, percentage expenditure, percentage seet time, etc.)
1. Alignment of training with work

2. Alignment of training with career devel opment

3. Integration of training and experientia learning

4, Informa learning

V. Company/Project Culture Bundle

1 Management commitment to employee learning and participation in decison-making
Status barriers between managers and workers

Performance-based compensation or other rewards for exemplary performance
Cooperation

Trust

Orientation

Mestings

Avallability and qudity of equipment and materias to support informad learning

N U~ WDN
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3.5 Business Approaches to Training Evaluation

The defining characterigtics of the business approach to evauation are practicality,
amplicity, and transparency—both in the evauation process and in the results the anaylss
yidds. Instead of scientific sandards of datistica vaidity and relighility thet characterize the
academic approach, firms prefer to see an explicit, logica, and common sense linkage
between training and outcomes, scientific rigor notwithstanding. Regresson anaysis, the
lynchpin of academic training evaluation, is consdered by many business practitioners as an
unusable “black box” that obscures these relationships and yields mysterious results which
are difficult to trace back to inputs. At best, busnesses generdly rdy on benefit-cost
andydsto evduate training; thiswill be examined in doser detall in the next section on ROI.
At worgt, they rely on data from subjective trainee satisfaction surveys of participants.

Extent of Training Evaluation Conducted ky Businesses. It is difficult to
pinpoint the state of ROl within the fidd. Reporting on extent of evaudion is very
unreligble, fraught with highly subjective judgments, and commonly lacking empiricd
foundation. Many managers are reluctant to disclose internd practices. Several admit that
little progress has been made, even in the most advanced organizations (Phillips 1997c¢).
Case dudies tha identify and document specificdly what organizations have done to
formaly measure the returns to their investments (ROI) intraining remain rdeively rare. A
1988 poll of about 300 leading organizations, conducted by ASTD, found that only 20
percent evaluated training in terms of its economic effect on the organization.

The same survey reveded that subjective measures were most frequently used for
measuring the success of forma job sills training. More than hadf of dl reporting
edtablishments used supervisory evauations of overal worker performance after training,
and workers own opinions of training were used by 4 in 10 establishments. Reflecting the
relatively greater difficulty of finding objective measures of success, only 30 percent of
establishments reported using specific measures such as fewer mistakes or increased output
as methods of judgng success. Similarly, only 22 percent used generd effects on employee
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behavior, such as reduced absenteeism or lower turnover, and about 12 percent of
establishments reported using written tests.

Despite this uncertainty, one can confidently conclude thet very few firms conduct
systematic evauation of the impact of training on firm performance, and among these it is
usualy done only on asmal percentage of training programs. Of the evduations of private-
sector training that do exist, most focus on the effectiveness of training for professiond,
technical, and manageriad workers who receive the bulk of training. Moreover, many of the
clams by firms that they conduct ROl analyss of training do not hold up under close
scrutiny. Thus most firms know very little about the direct relationship between training and
firm performance (Kirkpatrick 1996; Phillips 1997; and Alder 1994). "Although interest
has heightened and some progress has been made, the topic gill chalenges even the most
sophisticated and progressve HR departments. Some HR professonds argue that
measuring ROI for training is not possible due to data and attribution problems; others
quietly and deliberately develop ROl messures. But overdl, mogt practitioners
acknowledge that they nust show a return on the invesment in training so tha they can
maintain training funds and enhance HR's status’ (Phillips 1996).

The Business Roundtable researched the extent of evauation in the congdruction
industry in the early 1980s. Only 21 percent of respondents (130 firms union and open
shop, sze, activity, and geographic location) evauated the effectiveness of supervisory
traning. The nature and depth of evauation were not examined (Business Roundtable
1982, p. 10).

Constraints to Business Evaluation of Training. The following problems are
the most common barriers to the feasibility and diffuson of ROl andlyss of training:

Objectives of training are often murky and the rate of return cannot be
messured if the meaning of return cannot be defined in quantifigble terms.
Attribution of effects to training are difficult to determine, given influence of
complex myriad of other factors. For example, too many varigbles enter into
profit determination to sngle out the impact of any incrementa traning
expenditure (Mangum 1990).
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Inability to atribute causation to the training from before-and-after comparison
with no control group.

Culturd resistance may be the main reason ROI is not measured for training.
ROI sudies are just seen by management as promotion and marketing by the
training department. (Hassett 1992). The "best practice’ companies often are
among the mog resstant, given their pogtion that the vadue of training is an
aticle of fath; ther managers see little point in goending money to seek
afirmation of this acoepted view.

The large costs of evauation can a mgor barrier, percaived as exceeding the
benefits from training, as well as those that might develop from learning ROI.
Evduation is complicated by serious problems of data collection and
measurement.

The New Emphasis on Systematic Evaluation. Despite these problems, leading
companies and training departments are making condderable progress in training
measurement and evauation, reflective of its growing importance. This has led to the idea
that a "paradigm shift" has occurred in training evauation, depicted by Phillips (1997) as a
shift from "training for activity” to "training for results.” (See Table 3.3).
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Table 3.3. Paradigm Shift in Training Evaluation

Training for Activity Training for Results

Char acterized by: Characterized by:

no business need for the program

- no assessment of performance

- no gpecific measuregble objectives for
behavior and business impacts

- no effort to prepare participants to achieve
results

- no effort to prepare the work environment to
support transfer of knowledge and skills
from classroom to workplace

- no efforts to build partnerships with key

- program linked to specific business needs

- assessment of performance effectiveness

- clearly-defined, specific  objectives  for
behavior and business impact

- results  expectations communicated to
participants

- environment prepared to support transfer

- partnerships established with key managers

managers and dlients

- no measurement of results or benefit-cost - measurement of results and benefit-cost
andyss andyss

- planning and reporting on training focuseson - planning and reporting on training focuses on
inputs outputs

SOURCE: Phillips (1997), p. 5.

3.5.1 Kirkpatrick's Classic Training Evaluation Model.

In the 1970s, Dondd Kirkpatrick developed a four-level approach to evauating
forma training that has receved wide acceptance and praise among practitioners.
Kirkpatrick's four levels are: (1) Reaction (of the participants to the training usudly
messured in surveys distributed at the end of the training sesson); (2) Learning (gansin
skills and knowledge achieved by the participants usualy measured by pre and post tests);
(3) Behavior (focused on whether the skills and knowledge gained in training are gpplied
and practiced. Thisis usualy measured on the job three months or more after training); and
(4) Results (or ultimate outcomes of the training in terms of company goals). Kirkpatrick's
model has been amended dightly over time to include two more levdls Tannenbaum and
Matthieu have added to level one (reaction) a measure of attitudes, and Phillips added
measuring ROI to leve four (results) (Phillips 1996).

Idedlly, according to Kirkpatrick, evauation should be conducted at al four levels
because the agreement or coherence in the findings across the levels strengthens the




conclusions sgnificantly. However, largely due to the high cost of such evauations, such a
comprehengve approach is rarely implemented by firmsin practice.

In 1996, Training megezine surveyed over 40,000 training practitioners to
determine the extent of evauation according to Kirkpatrick's four-level modd. Table 3.4
shows the findings. The study’s overstatement of level 4 use, as most studies show 5 to 10
percent range, confirms the problem of wide variation and lack of precision in how industry

defines and reports ROI.

Table 3.4. Statusof Training Evaluation by Kirkpatrick’s Four Levels

As a Percent of Per cent of Courses
Organizations Measuring Measured at thisLevel
Level at thisL evel
Level 1: Reaction 86 83
Levd 2 Leaning 71 51
Leve 3: Behavior 65 50
Levd 4: Results 49 44

SOURCE: Training, October 1996, p. 63, as cited in Phillips (1997), p. 3.

A 1990 IBM sudy of six large corporations (including IBM itsdlf) with severd
training consultants, including Donald Kirkpatrick, found thet even organizations that claim
they examine the economic impact of training do not do so directly; rather they rey on
peopl€ s opinions. Asking trainees whether training has improved their performance or their
organization’s performance is not the same as assessing performance directly. Another
ASTD survey of 1,200 members reported that one reason that reaction-only designs are
used 50 frequently is that other evauation designs are often beyond the expertise of many
training departments (Grider, Capps, and Toombs 1988).

3.5.2 Phillips’ ROI Model
The basc question behind ROI is whether organizations can recover investment
costs and achieve measurable benefits from training. The equation for cdculating ROI isas

follows
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vaue of benefits -cj‘o.st of traning . 100%
cost of traning
Although measuring the results of training programs may be the best way to measure

ROI (%) =

effectiveness, Kirkpatrick himsdf points out that "there are so many complicating factors
that it is extremdy difficult if not impossible to evauate certain kinds of programsin terms of
results’ (1979, p. 89). The separation of varisbles to measure how much of the
improvement is due to training can be extremdy difficult.

Common reasons for not conducting forma ROI analyss include the fallowing: (1)
The cogts of tracking and measuring costs and benefits of training may not be worth the
effort, especidly when the training is offered only occasondly; (2) the benefits of training
are often soft, subjective, and difficult to quantify and convert to dollars; (3) while costs are
known up front, before training, benefits may accrue dowly over time and (4) adverse
findings in an evauation could be damaging to the human resources department staff and to
budget support from top managemern.

A logicd, rational approach to training evauation has the following attributes
amplicity; rdiable sampling; induson of dl rdevant factors, buy-in from management and
workers, and clear communication of results.  Further, the ROl process should be
economical (implemented easily as aroutine part of training), credible, scientificaly rigorous
(balance between rigor and practicality), applicable to various categories of variety of
traning, flexible (gpplied ether before or after traning), and gpplicable with dl types of
data.

There are two basic gpproaches to conducting ROI anadlysis of training. Each
confronts a different set of challenges. The most common gpproach isto view the
measurement of ROI as a separate, discrete function—independent of the training under
evaduation. The advantages of this gpproach are smplicity, efficiency, and clarity in purpose
and operation; it generaly requires fewer resources and isless costly. However, this
approach does not produce a rigorous and systemic approach to ROI.

The second approach, which is more broadly conceived, is based on the premise
that ROI is most effective when designed and implemented as an integrd part of the whole

training process. A comprehengve framework for ROl implementation incorporates dl the
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phases of training, from initid training needs assessment and planning, program design,
benchmarks and measures, data reporting and collection, through find evauation (Darling
1993).

Despite numerous obstacles, considerable progress has been made in developing
methodologies to evduate training and to caculate its ROI, reflective of a growing
recognition of the importance of training. Jack Phillipsis a pre-eminent leader in the fidd of
practicadl ROI evauation. Recently chosen by the American Society of Training and
Development (ASTD) to edit a two-volume set of sdected ROI case studies of various
forms of training, Phillips has pioneered efforts to develop, systemdtize, and improve the
practicd evauaion methods used by training professonads and managers in the fidd.
Phillips presents the most thorough ROl model, comprisng 18 deps, emphaszing a
systemic gpproach to training evaluation. (See Table 3.5.)

Table3.5. A Systemic Evaluation Model: 18 Steps

Conduct a needs assessment and develop tentative objectives
Identify purposes of evauation
Establish basdine data
Sdect Evaduation method/design
Determine evauation strategy
Findlize program objectives
Edtimate program costs/benefits
Prepare and present proposa
Design evaduation indruments
10 Determine and develop program content
11. Design or select delivery methods
12. Test program and make revisons
13. Implement or conduct program
14. Collect data at proper stages
15. Andyze and interpret data
16. Make program adjustments
17. Cdculate return on investment
18. Communicate program results
SOURCE: Phillips (1997a), p. 52.
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Evaluation

Tabulate

Purposes Program
Evauation Costs
Instruments i
Convert Data Calculatethe
Collect Data Isolate the To Monetary »  Returnon
Effects Values [nvestment
Evauation
Evaluation Intangible
Levds Renefits

Figure3.1 Phillips Model for Deter mining the Return to I nvestment in Human
Resour ce Development (HRD)

Source: Phillips (1997¢), p. 25.

3.6 Summary and Conclusions

While academic and business gpproaches have didtinctive benefits and codts, a
promising research enterprise may be to combine aspects of both approaches into a new
gynthess. Achieving sufficient rigor to satisfy academic critics may be possble in studies
conducted at the association or firm consortium level, while more immediate and practica
vaue-added may be gained through use of an "ROI in Training Toolkit" at the firm or the
project level.

A critica issue that needs to be addressed in any serious research design includes
the choice of an appropriate unit of andyss. micro (firm) or macro (indudtry) level. A study
which produces ROl data at the micro or firm levd is the most valuable to businesses.
Macro-level studies or industry produce a different type of evauation, which may be more
rigorous and academicaly defensble; but usudly does not yied as rich and informative an
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andysis as do micro-levd or firm-level sudies. Industry-level data cannot provide detailed
andyds of rdationships between training and performance in individua firms needed for
input to decisons by managers.

By academic dandards, the mgor flaw of Phillip's ROl modd is its extensve
reliance on subjective estimation. This is commonly employed to isolate the effects of
training on firm performance—the crucia chalenge to academic evaluation approaches. For
example, managers and supervisors are asked to estimate the percentage of influence of
other factors on performance, widdly recognized as the primary chalenge in academic
evauation gpproaches. Yet ROI is in this way no different from most forms of economic
andysis which rely on necessary assumptions. It isimportant to be clear and explicit about
what assumptions were made and how they were derived. What is crucid to business
managers is how wdl-reasoned and credible are the assumptions. In this regard, it is best
to make of use practicd wisdom of individuds closest to the work. Another good generd
practice is to be conservetive in making assumptions about benefits but thorough in
accounting for costs.

Measuring Costs. The firs sep in measuring ROI is to itemize the codsts of the
training program. Costs can be categorized into three types. onetime costs (such as needs
andysis and design); cogt per offering (such as facility rentad, ingtructor’s sdary); and cost
per participant (such as meds, notebooks, coffee breaks). Fixed codts, such as needs
anadlyss and training design, should be calculated over the life of the training program.

More tricky cost caculation procedures are involved in assessing the impacts of the
rate of obsolescence of the skill; turnover; the degree of effective specificity of sill (i.e,
conceptudly, higher specificity tends to lead to lower turnover, thereby reducing costs to
employer); the imputed rentd cost of training funds (usudly cdculated & five to ten
percent), or the opportunity costs of traine’s and traineg's time (idedly including fringe
benefits and any other charges on payroll).

Measuring Benefits. Training benefits need to be converted into monetary
vaues. For many companies, the only criteria for traning effectiveness is the financid
impact it has on the company. In measuring bendfits, the importance of skill, scarcity, vaue
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added per worker, innovation, and frequency of use are dl important. Also important often
are intangible benefits, which cannot be monetized.  They should at least be identified in the
study.

I solating the effects of training. The use of control groups in quasi-experimenta
designs is most effective way to isolate effect of traning, yet it is very difficult to identify
equivaent groups, or groups that may be gppropriate for comparison. Also, contamination
can occur T treatment group members interact with control group members and transfer
what they are learning, thereby undermining the experiment. A successful study requires full
cooperation from managers and workers, yet if the effort appears too research-oriented or
academic, it may be resisted. Trend lines, which project outputs compared to actua data
after training, often assume no change in influences, hence they are not very accurae.
Smilarly a forecasting modd (more andyticd than trend line andysis, using least squares
datisticd methods) can estimate training effects by comparing forecasted vaues without
traning with actud data, edimation of percentage of improvement due to training by
participants, supervisors, senior managers, or experts (subordinants in the case of training
for supervisors and managers), level of confidence (this percentage multiplied by estimate to
cdculae adjused percentage), identify other influences, judify edimation,
disadvantagesvery imprecise and unrdiable; when feasible, identify other factors and

atribute remaining improvements to training as aresdud factor.

3.6.1 Guiding Principles for Implementing ROI

Severd lessons for furture ROl studies have emerged from this review. including the
fallowing:

1. Any rigorous andlyss of the return on investment to training must consder a
broad range of variables that can impact training. These include increased outputs, cost
savings, time savings, improved qudity, customer satisfaction, reductions in scrap rates,
reduced product ligbility, improvements in safety, hedth, or welness, reduced injury and
sckness rates, reductions in insurance costs, reduced grievances, reduced downtime in

equipment, grester stock turnover, reduced employee turnover, reduced training time,
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reduced absenteeism, reduced customer complaints, improved customer relations, and so
forth.

Look for specific human resource development applications

Involve others and use multiple perspectives when assessing training's value.

Consider awide range of factors in assessing the cost of training.

o > WD

Refer to gpecific data from preceding evaduation stages, according to
Kirkpatrick’s four-stage framework for evaluation studies (Kirkpatrick1994).

6. Be clear, explcit, and complete in outlining the procedures and assumptions of

the process.

Addressing the training needs of the current and future congtruction workforce can
be best accomplished through collaboration across the industry. A collaborative initiative
co-sponsored by the Nationd Center for Construction Education and Research, the
Congruction Industry Ingtitute, the Center to Protect Worker Rights, and the Center for
Congtruction Industry Studies would have the best chance of success.

The condruction industry should not remain isolatied in conducting this initiative.
Reather it should learn from the ongoing work in other industries.  Congruction indusiry
leaders should monitor the progress in developing and using ROI toaols in other indudtries,
especidly through such organizations as American Society for Training and Development
(ASTD) and others, as well as advancesin the academic literature on this subject.

3.6.2 Findings and Future Work

This report has reviewed the state-of-the art in conducting cost-effective, rigorous
ROI andysis of training in the congruction indudtry. The returns to investment in training is
attracting increasing attention from both academic and business researchers, but evaluations
dill lag serioudy behind the accelerated prominence training has attained over the lagt two
decades as a crucid drategic variable in the international economy. Mogt existing research
in thisfidd is concentrated in industries other than congtruction, especiadly in manufacturing.

Our invedtigation reveds a need for further atention to training and itsevauation in

the congtruction industry. Shortcomings in present research on employer-provided training
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across the entire economy presents the construction industry with a historic opportunity to
take a leadership role in this area of nationa concern. Thiskind of leadership offers severd
potentiad benefits.  Firs, it could push out the frontier of our underdanding of the
relationship between training and firm/industry performance and thereby contribute
ggnificantly to the development of aworld-dass traning sysem.

Second, it can reinforce linkages between congtruction industry leaders and their
counterparts in other indudtries that could develop into shared interests and initiatives
toward building a skilled workforce. Findly, leadership of the congtruction industry in ROI
research and development could enhance the public image of the industry, thereby helping
to meet its needsin attracting, retaining and training a skilled workforce.

Despite shortcomings in the empirica research base, accumulating evidence
indicates thet training is clearly an important factor in firm performance. ROl andyss of
training, when properly desgned and implemented, can become a crucid tool for making
training more effective, by firg digning traning with conpany objectives and more fully
redlizing its positive effects on company performance. Most importantly, an examination of
leading academic and business gpproaches to training evauation offers promise that it may
feasble to develop a cost-effective "ROI in Training Toolkit" that is both practicd and
rigorous and that can have immediate vaue to congtruction industry owners, contractors,

and workers.
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