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Chapter 5: THE CONCEPT OF PRODUCTIVITY

Productivity is often discussed in the national context. When

the growth in productivity lags, politicians and business leaders

sometimes bemoan the trend and assert that America is losing the

productivity "race" to other countries. "Competitiveness," a word

with clear productivity overtones, became a buzzword in the 1980s

and remains a concern in the 1990s. Frequently, it is assumed that

a failure of productivity to advance rapidly or to be high (there

is often a confusion between the two concepts in public

pronouncements) reflects a defect in national character.

In this chapter, we introduce the concept of productivity at

the individual,, production unit (plant or firm), and national

levels. More detailed analysis of the measurement of individual

productivity, i.e., "performance appraisal," and discussion of pay-

related rewards to encourage individual productivity will be

provided in later chapters.

I. A Definition.

Before productivity can be discussed intelligently, it must

be defined. At the most general level, productivity is simply the

ratio of output to input. But this definition, while valid, is

hardly operational. Before productivity can be employed as an

empirical concept, outputs and inputs must be specified, and they
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must be capable of be'ing measured.

i. Inputs.

Most commonly, the input utilized for measuring productivity

is labor input. Hours of work is a commonly used index of labor

input for this purpose. However, in principle one could talk about

capital productivity rather than labor productivity and use as an

input measure some index of the value of capital services. There

are also productivity measures which combine indexes of labor and

capital inputs into a single index. These indexes, known as

measures of "total factor productivity" or "multifactor

productivity," will be discussed later in this chapter.

The common use of labor as the input index, even when other

factors of production are involved in the output process, is

largely a matter of convenience. Measures of labor input are often

easier to come by, and create fewer problems of interpretation,

than measures of capital. (For example, should capital be measured

as a stock or flow?) However, the fact that labor is so often

used as the input measure does = mean that labor is responsible

for all output. Farmers could not produce wheat without land; to

perform their jobs, carpenters need saws, hammers, and other tools.

If measured productivity rises - with labor used as the input index

- it does not necessarily imply that employees are working harder;

perhaps, instead, some new technology has been introduced, which
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permits more output to be produced with the same labor input. or,

in the case of the wheat farmer, perhaps the weather was more

favorable.

The fact that labor is frequently used as the input measure,

and creates the impression that productivity derives from labor

alone, is perversely helpful to human resource management

practitioners in focusing attention on the human aspects of

productivity. Since the human resource function involves people,

those carrying out that function may well be seen as the

individuals best able to solve perceived productivity problems.

But since productivity is the result of various forces, not every

productivity problem is a "people problem." It is best for human

resource professionals to acknowledge that possibility and to

provide accurate analysis of the sources of productivity

difficulties in their organizations.

ii. Outputs.

Measurement of output can be simple or complex, depending on

the kind of output under study. If productivity regarding a

standardized product is being assessed, the unit of measurement

can be relatively simple, e.g., tons of steel, barrels of oil,

bushels of wheat. However, measurement can be complex when product

quality is variable or when the product is not easily standardized.

The question "how many workers does it take to erect a building?"
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has little meaning. Is the building a single family residence?

An apartment house? A high rise office unit? A warehouse?

Similarly, tons of airplanes would not be a useful output measure

for a productivity index.

There are also measurement problems regarding outputs of

multiple products. At the national level, output is the sum of

production in many industries. Tons of steel cannot be added

directly to bushels of wheat. Typically, therefore, aggregate

output must be measured in value terms, since values (dollars) can

be meaningfully summed. Even within industries or firms, value may

be the most viable output measure because industries and firms

often produce more than one product.

But value measures also raise problems, especially if the goal

is to measure the trend in productivity. The value of the output

of a product is the price of the product times the level of output

in physical units. Over time, prices may change for reasons of

general inflation or market conditions. In a period of general

inflation, value of output per labor unit will tend to rise even

if there is no change in physical productivity over time. Thus,

whenever value is used to measure output, a price deflator or

deflators must be found to eliminate the trend in prices.'

II. Productivity at the Employee Level.
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We often speak of "rewarding" employee productivity in the

field of human resource management. What is meant by employee

productivity in this sense and why should it be rewarded? Given

the discussion above, might not employee productivity reflect

environment, capital, and technology rather than individual effort?

If so, how can individual effort and proficiency be distinguished

from these external influences on productivity?

i. A Review of the (Very) Simple Economic Model.

In elementary economics texts, productivity is mentioned in

connection with wages and wage determination.' But the standard

assumptions made are often far removed from the issues facing an

human resource specialist. The simple model postulates a

"production function" (F) which relates inputs of labor (L) and

capital (K) - and possibly other inputs such as materials - to

output (Q). That is, Q = (L,K) Often it is assumed that

production takes place under "constant returns to scale" so that

if L and K are increased by the same multiple (say, doubled),

output will rise accordingly. That is, 2Q = F(2L,2K), or, more

generally, nQ = P(nL,nK).

Along with the assumption of constant returns to scale comes

the supposition of diminishing uarginal productivity. it is

assumed that if one factor is increased while the other is held

constant, the result will be positive, but diminishing, increments
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to output.3 These assumptions lead to a downward sloping marginal

product of labor curve. This curve relates incremental output to

levels of labor input. For example, with a given capital stock,

if 2,000 hours of labor were used, the curve would show the extra

output that would result if labor input was incremented by 1 hour

to 2,001 hours. A typical downward sloping marginal product of

labor (MP,.) is shown on Figure 1.

The HPL curve can be expressed in value terms by placing a

value on the incremental output it represents. For a perfectly

competitive firm, the value of each unit of output is simply the

market price P. For a firm with some monopoly power, the

incremental output must be valued by the extra revenue the firm

will obtain by selling it. This value, known as marginal revenue

(NMR) in economics, is a declining function of output because the

price of output falls as the firm tries to sell more and more in

the product market. Multiplying MPL by P (in the comapetitive case)

or MR (in the noncompetitive case) yields the marginal revenue

product of labor (MRPL). MRPL represents the extra revenue the firm

willI receive due to the hiring (and resulting production) of an

additional increment of labor.

The MRP, curve is also the short run demand for labor of the

firm. At any market wage, W, the profit-maximizing firm will hire

labor until MRP= W. All firms have their own MRPL curves which,

summed together, form the overall demand curve for labor.
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Figure 1
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Interaction of the overall demand and supply determines W, which

each firm then takes as a given. Figure 2 shows a firm which hires

L. units of labor when the wage per labor unit is WA, because its

MRPL curve is equal to WA at labor input level L,.

ii. Drawbacks of the Simple Model.

So far, the analysis should be familiar to most students.

But what is often not apparent to students in elementary economics

courses are the highly abstract assumptions underlying the

exposition above. Most importantly, from the human resource

perspective, labor is assumed in the simple model to be a

homogenous commodity; one unit of labor is just like another. The

only source of productivity variation in the model is the ratio of

capital to labor K/L. At high values of K/L, the marginal product

of labor for a specified input of L will be higher than at low

values, assuming a given level of technology. This productivity

effect has nothing whatsoever to do with motivation of employees;

they are all assumed to be equally motivated. It has nothing to

do with a clever pay system which rewards individual productivity.

The employees expect payment W for each unit of labor they supply.

(They would like more, of course, but they know that no one will

pay them more than the going market wage).

If the real world were like the simple model, productivity

would not be a matter of concern to the human resource

7



professional. It would instead be something about which the firm's

engineers alone would worry. Engineers would have to pick that K

and L combination which maximizes profits. Indeed, it is not clear

what role (if any) an human resource professional would have in

such a world. Perhaps they would be needed to find out from the

labor auctioneer what the going wage was each day.

The simple model has certain uses in economics. It teaches

the student notions of constrained maximization, a central economic

concern. But as presented above, it is so far removed from the

real world that it offers little guidance on human resource issues.

However, we can introduce more realistic assumptions into the model

on a step-by-step basis which will illuminate actual human resource

practices.

iii. Complicating the Model by Recognizing Diversity.

In the real world, all units of labor are Mt equivalent.

Even within a narrowly defined occupational group, some workers

are more effective at their jobs than others. That is, given

capital and technology, certain workers in a particular occupation

will add more to output than others. These differences among

individuals reflect everything from inherited traits, parental

upbringing and lifestyle, education, training, and work experience.

The simple model can be modified to recognize productivity
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differences between employees. Imagine a standard or average

worker who, given capital and technology, would add 10 units of

output for an extra hour worked. There might be other workers in

the labor market who - under the very same conditions - would have

a marginal product of only 8 units. Still others might have an MPPL

= 12. How would the labor market react to such diversity in

productivity? Would pay levels reflect these different

productivities so that superior (inferior) employees would be

rewarded (penalized) with superior (inferior) wages?

Much depends on information costs. The simple model assumes

that information costs are zero. Workers and employers have no

trouble finding each other and establishing wages. If that

assumption is extended to the case of diverse productivity,

employers will instantly and costlessly be able to differentiate

between job candidates with marginal productivities of 8, 10, and

12 units. The lower productivity group will earn a wage of only

80% of the standard worker level; the higher productivity group

will earn 120% of the standard wage. Effectively, with

productivity diversity, the market will set a price for "efficiency

units" of labor rather than for hours of labor.

Since workers fall into different occupational groups, yet

another form of diversity can be introduced. Different occupations

are not perfect substitutes for one another. When plumbing needs

fixing, a plumber is called for the job, not a lawyer or a baker.
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But some occupations may be partial substitutes (dental technicians

may be used to do some work of dentists) while others may be

complements (the more lawyers are employed, the more legal

secretaries are needed).

Each occupational group will therefore have its own labor

market within which - in turn - there may be diversity of

productivity. The markets will be interconnected by means of the

substitute/complement relationships. A panoply of wage

differentials will emerge reflecting alternative labor market

conditions for the various occupations as well as individual

productivity differences within occupations.

Still, in this modified model, there is little for the human

resource manager to do other than monitor market wages.

Differences in individual productivity exist, but they are apparent

to employers, and the market sets differential wages accordingly.

Individuals cannot be induced to change their productivity

characteristics through anything the firm can control. Nor would

the firm have any particular interest in changing employee

productivities, since it is rendered indifferent between hiring

slackers and hiring superworkers by compensating wage

differentials.

iv. Dropping the Perfect Information Assumption.
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Suppose firms could not tell in advance which workers had high

inherent productivities and which had low. By itself, this

deviation from perfect information would, at first, not seem to

make much difference to the eventual outcomes. However, the firm

would now need human resource professionals to design systems that

would find the "lemons" in the workforce it had hired. And it

would need human resource specialists to create mechanisms that

would verify claims from candidates that they had above-average

productivity.

Box A on need for information in recruitment

Low productivity workers (lemons) might seek employment with

the firm without revealing their substandard potential. But as

soon as they began work, the performance appraisal system would

spot their inferior performance and offer the lemons a choice:

They could leave the firm if they insisted on being paid the

standard wage. Or they could accept a lower wage reflecting their

true productivity level. Lemons would accept the lower wage offer

since they would never find a firm at which they could hold a job

long enough to receive the standard wage. Their only viable option

would be to accept lower wages commensurate with their lower

productivity.
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Box A

The Need for Information in Recruitment

Employers often rely on information from prior employers in
considering job applicants. But what incentives are there for
prior employers to provide such information or provide it
accurately? In one court case, a woman was employed by an airline
for 5 years but resigned after a dispute over working conditions.
She experience difficulty in finding a new job and suspected her
former employer was providing negative information about her. To
investigate this possibility, she had her mother and her boyfriend
telephone her former employer and represent themselves as
prospective new employers. Indeed, her old employer did
characterize her unfavorably as a "trouble maker" and someone who
"does not work good (sic) with other people."

Armed with this information, the former employee sued her old
employer for making defamatory statements. But a trial court and -

later - an appeals court found that 1) statements of the former
employer were not being generally circulated but rather were made
only to prospective employers who inquired, and 2) that both former
and prospective employers had an interest in open communications
on employee qualifications.

Despite such verdicts, former employers are often reluctant
to go beyond "name, rank, and serial number" for fear of litigation
by former workers. In addition, difficult employees are sometimes
induced to quit by promises of favorable references. So labor-
market information is anything but perfect.

Source: "Court Upholds an Employer's 'Qualified Privilege'
Protection," Labor LawLJourna, vol. 43 (March 1993), p. 190.
----------------------------------------------------------------



Box B

Identifying *Leuons" After Hiring

In some fields, identifying lemons - workers who do not meet
basic standards - after hiring them can be very costly. At an Army
Hospital, a civilian hired as an anesthesiologist assisted in more
than seventy operations. He was discovered not to be licensed and,
indeed, to have failed state medical examinations repeatedly, after
a patient was left brain dead due to improper application of
anesthesia.

Source: Arthur A. Sloane, "Countering Resume Fraud Within and
Beyond Banking: No Excuse for Not Doing More," LaborLaw Journal,
vol. 42 (May 1991), p. 304.
___________________________ ------------------------------------



Workers with above-average productivity characteristics might

demand a proportionately higher wage from the firm at the time of

hiring. The firm could simply offer to put them on the payroll at

the standard wage with a proviso that if they turned out to be

above standard in productivity, their wage would be immediately

increased correspondingly. Human resource professionals would be

available to help monitor initial performance of those who claimed

to be better than average performers.

Adding considerations of employee productivity differences

improves the simple economic model. But even recognition of

diversity of performance and imperfect information leaves the model

still far removed from reality. However, the revised assumptions

do lead to wage differentials which reflect personal productivity

differences and occupational differences. Yet the role of the

human resource manager remains quite limited; he/she is basically

an evaluation expert.

So far, it has been proposed that human resource professionals

could act as designers of immediate post-hiring monitoring systems

to spot lemons and verify claims of superworkers. But note that

the firm might well substitute some kind of piece work pay formula

for a time-based wage system to avoid the need for (costly) human

resource specialists and supervisors. If workers were paid on the

12
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basis of units of output, rather than by units of time (54 per

widget rather than $10 per hour), lemons who produced only 80% of

the standard rate would receive only 80% as much hourly pay as the

standard worker. And superworkers would receive proportionately

more than the standard employee. Thus, a firm might decide to use

an industrial engineer (rather than an human resource specialist)

to determine the standard level of productivity and set the piece

rate so that the average worker would earn the going market

(hourly) wage for such workers. Of course, there are many

occupations, especially in the white-collar area, in which the

precise quantification of output needed to operate a piece-rate

system is not possible.

v. Screening Costs.

In fact, the imperfect information story just described

carries within it a hidden element which brings it closer to

reality than first appearances suggest. Firms face the danger of

hiring lemons at the standard wage. If the lemons succeed in

remaining in employment at that wage, they will harm the firm.

The marginal productivity of lemons will be below the wage they

are paid; they will contrlbute less incremental value to the firm

than they cost. In short, profits will be reduced if lemons sneak

in and are retained undetected.

The potential presence of unidentified lemons in the labor
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market will induce the firm to undertake some expenditure to screen

them out (or appropriately reduce their pay). After all, the human

resource professionals, industrial engineers, and supervisors to

which allusion has been made must also be paid. The more workers

the firm hires, the more such "overhead" personnel it must also

take on to handle the monitoring. Thus, each new hire effectively

imposes an implicit cost on the firm.

Box C on the use of polygraphs and other honesty tests

Workers will be hired for one of two reasons. They may be

replacements for workers who have left the firm previously, Or

they may be hired to expand existing production, i.e., as net new

additions to the firm's workforce. Consider now the first

motivation: replacing departing workers.

Since each hire imposes a cost, each departure must also be

costly, because in the steady state a departure requires a

replacement. The firm therefore has an incentive to reduce

turnover (and, therefore, new hires). That is, the presence of

lemons in the labor market, i.e., diversity of employee

productivity, automatically gives the firm an incentive to hang on

to its existing workforce, whose productivity characteristics it

already knows.
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Box C

Polygraphs and Other Honesty Tests

Employers sometimes use polygraph (lie detector) tests as part
of the hiring process, especially to detect potentially dishonest
job candidates. However, there have been concerns about privacy
issues and many states restricted the use of such tests in
employment situations. For example, there were instances in which
potential recruits were asked questions about their sex lives or
other personal matters. Additionally, it is well known that
polygraphs do not detect lies directly but measure physical
responses to stress. In 1988, the federal government passed the
Emlgyee Polygranh Protection Ac which prevents most such testing
for potential hires or existing employees unless employers
reasonably suspect an employee of workplace theft or causing other
economic loss. Certain types of employers - notably government
employers - are exempt from the Act.

In response to the restrictions, some employers have moved to
"paper-and-pencil" honesty tests. However, these tests have also
raised controversy since they make a variety of psychological
assumptions about how particular answers correlate with aspects of
employee behavior. For example, one test asks "Have you ever been
involved in any argument with another person that you'd wished
you'd handled differently." A "no" answer is supposed to indicate
that the person taking the test is a dissembler.

Source: Guy Halverson, "Honesty Tests Replace Lie Tests in Job
Screening," Christian Scieigc ito, December 22, 1988, business
section, p. 10.
-------------------------------------------------------__-------



The addition of the incentive to maintain a given workforce

takes the story a long way (but not all of the way) towards the

real world of human resource management. Maintaining a given

workforce means that an employer-employee relationship develops.

Workers do not swirl in and out of the firm. Keeping turnover down

necessarily involves catering to worker interests and concerns.

If workers are unhappy, they might quit, thus imposing hiring and

screening costs on the firm. It is worth expending money on human

resource specialists who will cater to worker needs and tastes and

reduce turnover. Employee diversity of productivity in fact

extends the role of human resource management beyond simple

monitoring.

In addition, the accidental hiring of lemons could be avoided

if workers can be screened for productivity characteristics kefxe
they are hired. Human resource professionals with expertise in

interviewing (or in training other managers to interview),

reviewing rdsum6s and credentials, and administering tests can

reduce the costs of post-hiring monitoring. Obviously, there are

trade offs involved. "Perfect" pre-hiring screening would be

costly and probably unattainable. And perfect post-hiring

monitoring would also be very costly. The firm will engage in some

screening, some monitoring, and also live with knowledge that some

lemons have crept into the workforce but are hard to identify.

Indeed, one of the tasks of the human resource professional in such

a firm would be to identify where the trade offs should be made
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through a cost/benefit analysis.

vi. Modifying Personal Productivity.

Up to this point, individual employee productivity has been

assumed to be a given. Workers might change their productivity

through education, or even - over time - through job experience

(learning by doing). But at any moment in time, workers would

expend a fixed level of effort and would have fixed effectiveness

characteristics.

In fact, much of the actual practice of human resource

management suggests that firms do n find the fixed productivity

assumption to be valid. For example, the piece rates that were

mentioned earlier are used in some modern firms and - many years

ago - were much more widespread than they are now. Piece rates,

and related bonus systems, which gear individual worker pay to

worker output, were historically designed to be more than simple

measurement devices. While piece rates and bonus systems do pay

low productivity workers less than high productivity workers, the

intent in installing such systems was to stimulate workers to raise

their own productivities, i.e., to expend more effort. Piece rates

and bonus systems were intended to be motivational tools.

The issues surrounding piece rates and bonuses will be

discussed in a later chapter (which will also explore some of the
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drawbacks of these arrangements). However, the fact that such pay

systems have declined in usage does not mean that the notion that

employees can be motivated has been abandoned. To the contrary,

other devices which were believed to be more effective (but not

perfect!) motivators have replaced automatic incentive systems.

These include merit pay systems, opportunities for promotion and

advancement (career ladders), and other methods both of recognizing

superior employee performance and of penalizing substandard work.

Box D on Parkinson's Law

Box E on not doing the right thing

----------------------------------

All such rewards and penalties require an evaluation system.

These systems, which human resource specialists classify under the

heading "performance appraisal," will - as was noted earlier - be

discussed in a subsequent chapter. But at this point, let it

simply be noted that performance appraisal is a measurement device,

a device to measure employee productivity. It is used even when

output is not easily quantified, as is often the case with

professional, technical, managerial, and service employees.
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------ W----- -- - ---- - --- - -- ---------------a------

Box D

Parkinson's Law

C. Northcote Parkinson was a British economist, historian,
and novelist famous for his aphorisms on corporate and bureaucratic
behavior. His most famous is:

"Work expands so as to fill the time available for its
completion."

Although intended as humor, Parkinson's observations suggest
that incentives for productivity in organizations are often lacking
and that there is a substantial capacity for inefficiency and
shirking. Many would agree, for example, with his observation that
the less something is going to cost a company, the more time
executives will spend discussing it.

Parkinson died in March 1993.

Source: Burt A. Folkart, "C. Northcote Parkinson; His Law Still
Holds," Los Aneles T , March 12, 1993, p. 8S (obituaries).
---------------------------------_-----_---------_---------__---



Box E

Not Doing the Right Thing

Individuals respond to incentives but the incentives are not
always in the employer's interest. Misincentives can apply even
to managers. A study by the consulting division of KNPG revealed
that subsidiaries of multinational firms in the European Community
(EC) often failed to adopt the management information systems
desired by headquarters. Why? Subsidiary managers did not want
headquarters to know precisely what they were doing. Having
control of their information - and not sharing it with those
further up the hierarchy - gave local managers more power.

This finding is an example of what we will call a "principal-
agent" problem in a later chapter. Hiring good people is one
thing; getting them to perform as desired is something else.
Inadvertent misincentives in firms are common. And designing the
"right" incentives - as will also be seen in a later chapter - can
be difficult.

Source: "The Flowering of Feudalism," ZcgnoMi=, February 27, 1993,
p. 70.
----------------__-----------------------------------------------



Box F

Ordering Morale?

"(W)e're going to be here until we get done was has to be
done. There will be no morale problems in the First Marine
Expeditionary Force because I say there will be morale. There will
also be no boredom..."

Statement of General Alfred Gray,
Marine Commandant, on September 26, 1990
to U.S marines in Saudi Arabia awaiting

the start of the Gulf War

Source: David Evans, "Marines Get a Warning and Pep Talk," Chicaag
Trjibne, September 27, 1990, p. 22.
_______________ _______________ _______________ _______________



vii. Teamwork.

As more reasonable assumptions have been added to the simple

economic model, it has begun to look more realistic. However, one

element may have struck the reader as peculiar. Up to this point,

workers identified by the employer as substandard are not fired.

Rather, their wages are simply lowered to the point at which the

firm is indifferent between using them and using higher-quality

workers. But in the real world, substandard workers - especially

after they have been warned - are likely to be terminated. This

practice is particularly widespread with regard to workers

discovered to exhibit low productivity shortly after hiring.

Indeed, firms often have formal probationary periods - during which

termination is easier under company rules than it would be later -

precisely to weed out poor performers.

Why do firms use termination rather than reduced pay when

lemons are uncovered? One answer lies in the concept of tgW=rx,
a concept which goes well beyond quality circles and employee

involvement teams.5 Employees often must work in groups. The most

obvious example is an assembly line in which work is passed from

one employee to the next. A lemon anywhere in the line will reduce

the productivity of all of the group. If a standard worker can

process 100 widgets per hour as it passes down the line, but one

worker in the line can process only 80 widgets, the overall line

18



speed cannot exceed the 80-widget constraint. Assume the line

consists of 9 standard productivity (100-widget) workers and one

(80-widget) lemon. The one lemon has effectively turned 9 other

standard workers into lemons!

Lemons, in short, can have multiplier effects. They may so

drastically lower overall productivity of the group that there is

no positive wage at which it would pay to hire them. In such

cases, the firm will elect termination when it uncovers a lemon,

rather than a pay reduction.

The assembly line example is an extreme one because of the

passing of work in a linear fashion from one worker to the next.

However, the team concept is more general. There are relatively

few cases, in fact, where employees work in total isolation so that

a lemon does not reduce the productivity of others. For example,

scientists, engineers, and managers often form task forces and

similar groups to accomplish goals and projects. If one member of

the task force does not pull his or her weight, costs are inflicted

on the entire team. Students who write team reports or engage in

other team projects in management school often become aware of the

dangers free riding can pose to effective and timely completion.

19
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Box G

Team Spirit?

Team camaraderie would seem to be a good thing to encourage.
But sometimes, incumbent employees are hostile to newcomers.
Incidents of "hazing" of new recruits sometimes occur which go
beyond friendly initiations. In one case, off-shore drilling
platform workers developed a ritual known as "doping". A new
recruit filed suit against his employer after falling victim to
such doping. He reportedly was stripped, had his genitals covered
with grease, was doused with cold water or ammonia while showering,
and had hot coffee poured into his back pocket.

Clearly, rituals of this type are at best unproductive and
disruptive of the workplace from the employer perspective. At
worst, the employer may become liable for injuries to new recruits.
The tensions between "insiders" (incumbent workers) and "outsiders"
(new recruits or potential recruits) will be discussed in later
chapters.

Source: Darryll M. Halcolm Lewis, "Corporate and Industrial Hazing:
Barbarism and the Law," Labor-La Journal, vol. 43 (February 1992),
p. 72.
_______________________________________________________________-



Even apart from assembly lines and task forces, employees

usually work in proximity to others. Social groups often form at

the workplace. Employees who are rude, disruptive, or who have

other personal problems may adversely affect the productivity of

others, and may induce costly turnover of fellow employees. This

problem will be especially acute if the poor performer is a

supervisor or manager. Thus, problem workers - once identified -

may be subject to dismissal because they produce what economists

call negative "externalities." They inflict costs on others which

may outweigh any contribution the problem employee may make to firm

output. Performance appraisals, of the type to be discussed in the

next chapter, often evaluate the employee's ability to work with

others.

The measurement of individual employee productivity therefore

involves an estimate (whether quantitative or qualitative) of two

factors. There is, first, the incremental personal contribution

the employee makes to output. And there is, second, the external

impact (positive or negative) the employee has on other workers.

Workplaces are organizations, and - as such - the externalities

may be the more important consideration for many types of jobs.

III. Productivity at the Plant and Firm Level.

It would be unusual for a multi-product firm to wish to

compute global productivity measures covering all divisions.
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However, such productivity indexes can be useful on a more local

basis. If there are productivity problems, managers are likely to

want to know which divisions, plants, or products are involved.

Such knowledge is especially useful since there is evidence that

productivity behavior of plants persists. That is, good performers

tend to stay that way; as do poor performers.' In short, at the

disaggregated level, productivity calculations can be useful for

certain purposes. But it is important to note certain drawbacks.

i. Productivity, Profitability, and Unit Labor Costs.

Productivity is basically an efficiency concept in the

technical sense, not in the economic or commercial sense. A plant

may be highly efficient compared to others, and yet may not be

economically viable. Decisions to open or close plants will hinge

importantly on the costs of inputs (including labor) as well on the

technical efficiency with which inputs are combined.

Ultimately, in evaluating a plant in terms of its contribution

to the firm, what matters is profitability, not productivity. But

profitability will reflect productivity even though the two

concepts are not the same. Thus, if a plant seems to be

substandard in profitability, it is important to find out whether

the poor performance is due to substandard productivity or to high

costs of inputs.
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Ideally, in investigating productivity of a plant, it would

be best to use a measure of input which includes all factors of

production (labor, capital, materials) broken down in as much

detail as possible. However, for practical purposes, such

calculations may well be too complex. A handy concept, when labor

is used as the input measure, is "unit labor cost" (ULC). Unit

labor cost is defined as total labor costs per unit of output.

Using the earlier notation, ULC = WL/Q.7 The ULC formula can be

rearranged as W/(Q/L), i.e., unit labor cost is equal to the

average wage divided by the level of productivity. Thus, a plant

which pays relatively high wages can be still economically viable

i.L it can also achieve an offsetting relatively high productivity

level.

it is for this reason that, for example, much of the world's

manufacturing capacity still operates in relatively high-wage

countries. Were wage levels the only consideration in determining

costs, world manufacturing would long since have relocated to

extremely low-wage nations. As it is, low-wage countries tend to

succeed in world markets mainly with products for which technology

and productivity are sufficiently comparable across countries so

that the remaining element in competitiveness is the cost of labor.

ii. Uses of Productivity Data.

Multi-plant firms may find it useful to compare plant
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productiovity and unit labor costs within product lines. Wage

levels can easily be obtained from payroll records as can labor

input. Assuming the plant produces output which can be reasonably

quantified, productivity measures can be easily calculated. Of

course, a plant which is relatively high cost, but which does not

turn out to be poor in productivity performance, may not be viable

economically. On the other hand, a high cost plant with low

productivity may have a problem, either technical or involving

employee relations, which could be (or should be) addressed.

Firms often fail to make productivity evaluations, even when

data to do so are readily available. But sometimes when such

measurement is undertaken, other data are still needed to pinpoint

the source of productivity problems. On the human resource side,

symptoms such as high employee turnover, heavy absenteeism, and

high rates of employee grievances, may indicate that the solution

to a productivity problem lies with improved human resource

management rather than with technical areas such as replacement of

antiquated machinery. In a multiplant firm, the hypothesis that,

say, grievance rates are negatively associated with productivity

might be checked statistically.'

At unionized firms, productivity calculations can be useful

for "workrule bargaining." Typically, union contracts specify a

variety of workrules to which the employer must adhere. For

example, the number of machines to be operated by an employee may
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be stated in the contract. As technology changes, such workrules

often become out of date and a source of added costs to management.

Some companies have estimated the productivity improvement

that would accrue from a relaxation of workrules and then used

these figures to "buy out" the rules from the union. The unit

labor cost saving which results can be used to offer higher pay,

severance benefits, and early retirement options in exchange for

greater management flexibility. Obviously, in such situations,

measurements of productivity and estimates of potential cost

savings are part of intelligent bargaining.
_______________________________

Box H on Dayton Power and Light
_______________________________

iii. Comparisons with External Data Sources: Trends.

Generally, even if firms compute productivity data for

internal use, they will be reluctant to share them with outsiders,

especially competitors. But within a product line, a firm might

find it quite useful to compare its productivity performance with

those of other firms in the industry. Data on industry-level

productivity trends increasingly are being made available by the

U. S. Bureau of Labor Statistics (BLS). Examples of such trends

from selected industries as reported by the BLS are shown on Table

1.
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Box H

Changing the Rules

In the early 1980s, Dayton Power and Light and the Utility
Workers of America were engaged in adversarial bargaining set
against a history of poor labor relations. The union-management
contract was a complex document specifying detailed rules.
Disagreements over interpreting the rules led to a backlog of
grievances. The parties engaged a mediator to help them with their
problem who estimated that it would cost both sides $900,000 each
and take about 6 years just to resolve the existing grievances.

After much tense bargaining, management and labor agreed to
drop the old contract and start anew, a risk for both sides.
However, they eventually emerged with a new document, symbolically
called a "compact" rather than a "contract", only 7 pages in length
(as compared with 141 pages in the prior contract). In exchange
for the added flexibility, management made concessions in the area
of job security and benefits. Grievances fell substantially, lost-
time accidents declined, and the customer/employee ratio rose.

Source: Phyllis Lehmann McIntosh, "Labor Compact Key to New
Employee-Management Partnership and Dayton Power and Light," Labor-
Management Cooperation Brief no. 12, U.S. Department of Labor,
Bureau of Labor-Management Relations and Cooperative Programs,
January 1988.

-----------------------------------------------------------__



Table 1

Output per Employee Hour in Selected Industries, 1959-90

(annual rates of change)

1959-69 1969-73 1973-79 1979-90

Bituminous
coal mining
(SIC 121) 5.3% -3.4% -3.9% 7.2%

Telephone
communications
(SIC 4811) 5.7 4.9 6.8 4.7

Steel
(SIC 331) 1.7 4.3 0.0 4.2

Commercial
banking
(SIC 602) n.a. 3.4 .6 1.5

Source: U.S. Bureau of Labor Statistics, Productivity Measures fgor
Selegted IndUstries and covernment Services. 1958-86, bulletin 2296
(Washington: GPO, 1988), pp. 15, 86, 140, 151; U.S. Bureau of Labor
Statistics, ?rgductivity Keasures for Selected Tndust,ies and
g nt Sprvigni, bulletin 2406 (Washington: GPO, 1992), pp. 11,
51, 79, 93.



The industries selected for Table 1 illustrate various

influences on productivity. For example, in the bituminous coal

industry, productivity moved in an erratic fashion in the 1970s

and 1980s, first falling and then rising. The shift toward high

productivity western strip mining, and away from eastern

underground mining tended to raise output per hour in the coal

mining industry. (See Box I) But this positive effect was offset

by deteriorating union-management relations in the eastern states.

Box I on coal

_____________

An aggravating factor was an internal political struggle for

leadership of the Mine Workers union during this period. Toward

the end of the 1970s, however, a concerted effort was made by both

labor and management to ameliorate their relationship and the

productivity situation improved. Thus, the coal experience

illustrates how the labor relations climate can influence

productivity trends.'

Box J on railroads

A contrasting picture emerges from the telephone

communications industry. Output per hour has rapidly and steadily

increased in this sector. (The output index is derived from
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Box I

Productivity in Coal: Many Influences

As the text notes, the upward climb of productivity in
American coal mining was interrupted in the 1970s by problems in
union-management relations and internal political problems within
the United Mine Workers union. However, the productivity dip
reversed in the 1980s as labor relations improved. In addition,
increasingly, American coal production came from nonunion western
strip mines, which yield more tons of coal per worker than older
underground mines.

Still, technology has helped advance productivity in the
underground sector through the use of so-called "longwall"
techniques. However, electrical utilities are by far the biggest
domestic customer for coal and they have been subject to tightened
environmental standards for clean air. The sulfur in coal produces
air pollutants and tilts the market toward coal with a low sulfur
content, an influence which tends to favor western strip-mined
coal.

In addition, while coal is a net U.S. export, the world market
for coal is highly competitive. Foreign multinationals operating
in the U.S. accounted for about one fourth of coal production in
the early 1990s. Thus, world and domestic market pressures can
aggravate labor-management relations in the older, underground
sector.

A bitter strike at Pittston Coal in 1990 ultimately required
federal intervention for resolution. A major issue was health and
welfare benefits for active and retired miners. Because of the
high rate of productivity growth in coal mining over the long-term
(along with the loss of customers such as railroads for fuel and
households for domestic heating), employment in the industry has
fallen dramatically since the end of World War II. Bituminous coal
mining employed about 360,000 workers in 1945 but only 130,000 by
the early 1990s. Many retirees depend on union-management trust
funds for their benefits but with the reduction in the number of
active miners (and the shift toward nonunion operations), those
funds have experienced financial difficulties. These difficulties,
in turn, can aggravate the labor-relations climate as the Pittston
dispute illustrated.

Federal legislation requiring contributions from former union
coal operators to industry health and welfare funds has eased the
financial problem and may indirectly be reflected in improved labor
relations and productivity.

Source: U.S. International Trade Administration, Department of
Commerce, U.S. Industrial Outlook: 1993 (Washington: GPO, 1993),
chapter 2, and other industry-related documents.
_______________________ - -----------------------------------------



Box J

Railroad Productivity: Deregulation and computers

"Although railroads were a vital forced that played an
important role in the economy during the first three decades of
this century, their position eroded greatly after World War II due
to increasing competition from truck and oil pipeline
transportation. By the 1970's the industry was faced with a
declining share of total transportation revenue, an inability to
meet costs, and an increasing number of bankruptcies. But in the
1980's, the industry rebounded considerably, due to factors such
as deregulation and resulting changes in management techniques and
technological improvement...

"The Staggers Act (of 1980) called for a partial deregulation
of the industry, allowing railroads greater flexibility in
adjusting shipping rates to meet costs... In addition, the
legislation promoted greater restructuring of the industry with
greater freedom for railroads to arrange mergers and acquisitions;
form new, smaller railroads, abandon unprofitable sections of
track; and coordinate with other carriers, such as trucking and
bargelines... Deregulation... permitted contracts... between
railroads and shippers... allow(ing) railroads to schedule their
resources more efficiently.

"Changing technology... has helped the industry while at the
same time changing skill requirements of jobs. Improvements in
centralized traffic control have allowed railroads to move trains
more efficiently... Computer-aided dispatching... has been
particularly helpful in reducing costs and delays... Computers
are also used in many locomotives to direct control systems...
These computers have greatly reduced power needs, and have allowed
for quicker diagnosing and repair of defects, which reduce
downtime... (T)he increased use of computers in yard operations
allows for automatic switching and centralized control of humping;
braking and switching operations; inventory; origin and
destination; and scheduling... Computers are also used in
maintenance operations to establish data banks for planning,
managing, and monitoring track systems."

Source: John Duke, Diane Litz, and Lisa Usher, "Multifactor
Productivity in Railroad Transportation," Monthly Labor Heview,
vol. 115 (August 1992), pp. 49-58.
_______________________________________________________________----



revenue for various telephone services deflated by appropriate

price measures). Here, the story is dominated by rapidly improving

technology, including adoption of electronic switching systems,

satellite communications, and computer applications. Leading edge

technology has long been a feature of the telephone industry, going

back to the development of the dial telephone in the 1920s, and the

productivity numbers reflect this tradition.

In banking, productivity was also positively affected by

computerization of such functions as data processing and servicing

retail customers via automated teller machines. (Banking output

is defined by BLS in term of demand deposit transactions, loans,

and fiduciary (trust) activity). As a service industry, however,

elements of banking have proved resistant to automation. The

cashless and checkless society, with transactions occurring

entirely through electronic means, remains in the future. Thus,

banking productivity trends - while positive - have not been

extraordinary. Banking's record illustrates some of the

difficulties in raising productivity in service-oriented sectors.

Generally, service productivity growth has been of concern to those

worried about raising American productivity generally."0

Box K on government

Finally, the steel industry showed dramatic productivity
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Box K

Productivity Growth in Government?

We often think of government as the home of inefficiency.
And, indeed, there are barriers to measuring government output.
In the GDP accounts, for example, government output is measured as
the cost of the labor innput. However, there are areas of
government which are subject to quantification, particularly public
enterprises such as the Postal Service. Despite the conceptual
problems, the U.S. Bureau of Labor Statistics (BLS) is able to
quantify output measures - and thus to calculate labor productivity
measures, for federal government operations involving close to two-
thirds of federal civilian employment.

According to BLS, from 1967 to 1990, measured federal output
per employee year rose at a 1.4% annual rate. By way of
comparison, output/hour in the private business sector rose at a
1.3% rate during that same period.

Source: U.S. Bureau of Labor Statistics, ProdUctivity Heasirgs fgr
Sel2cted Inutrias and Gvernment Services, bulletin 2406
(Washington.: GPO, 1992), pp. 106-110.
________________________________________________________________--



increases after a recession-related slump in the early 1980s. The

productivity improvement occurred at a time of great economic

distress in the industry, due largely to import competition. As

a result of the strong competitive pressures, the industry reduced

its capacity by closing its least productive facilities. Thus, the

steel industry's productivity record illustrates the influence that

product-market pressures can have in forcing an efficiency

improvement.

The story behind the productivity trends varies from industry

to industry. In electric power, for example, technical problems

with new generating equipment required more maintenance, thus

restricting productivity growth."' Deregulation seemed to

accelerate productivity growth in railroads, but not so much in

airlines and trucking.'2 the availability of published trend data

now allows firms to compare their productivity performance with

those of the overall industry within product lines. Most human

resource professionals, unfortunately, have not caught up with the

substantial expansion of productivity statistics from the BLS and

other sources. Many have not take advantage of the ability of

computers to extract useful information from personnel and payroll

records. However, the newer generation of quantitatively-oriented

managers now emerging from the nation's business and management

schools will be in an advantageous position to make use of the new

data sources. Thus, utilization of productivity statistics within

firms can be expected to increase.
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Box L on R&D and productivity

iv. Absolute Productivity Information.

The nation's gross domestic product (GDP) is the total value

of goods and services produced. Firms contribute to the GDP by

buying materials and using capital and labor to produce a more

refined product. Each advance in the stage of production, e .g.,

from iron ore to steel to automobiles, represents "value added" by

the processing enterprise. That is, a firm will (hopefully)

produce output which is worth more to its consumers than the

materials which entered that output.

Valued added can be viewed in two ways. It can be seen as

the difference between the revenues the firm receives for its

product and the costs of the materials that went into the

production process. Alternatively, value added can be viewed as

the sum of the rewards to the factors of production which added

value to the product, i . e., wages and benefits to employees and

profits, depreciation, and interest to capital owners.

Table 2 shows value added per employee for various sectors.

sectors. As can be seen from the table, value added per employee

in the sectors covered varies widely. These differences, however,
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Box L

R&D and Productivity

Since research and development (R&D) can be viewed as an
investment, the "stock" of past R&D can be estimated in a manner
similar to the stock of physical capital. Depreciation of the
stock of R&D can also be factored into the calculation.
(Presumably, knowledge gained from R&D "wears out" over time.)
Economists at the U.S. Bureau of Labor Statistics (BLS) have
experimented with estimating the stock of R&D and determining its
impact on multifactor productivity. They report:

"There is ample evidence that R&D is a strong influence on
productivity growth. Studies have generally found both that the
returns to R&D are extremely high... and that R&D is the strongest
and most consistent influence on observed multifactor productivity
growth... Evidence form specific R&D projects provides further
support for the notion that research has a substantial impact on
output growth."

Despite the importance attributed by the BLS economists to
R&D in explaining long-term productivity growth, they report that
it appears to have little explanatory value in explaining the
poorly-understood productivity slowdown that developed in the early
1970s.

Source: U.S. Bureau of Labor Statistics, The I pact of Research
and Developmnt on PXgdutivitY Growth, bulletin 2331 (Washington:
GPO, 1989), quotes from p. 1.
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Table 2

Value Added per Employee
in Selected Industries, 1990

(thousands of dollars)

Value Added
Sector Per Employee

Coal mining (a) (b) $145
Primary metals 75
Apparel & other

textile products 33
Oil & gas extraction (b) 238

(a) Bituminous coal and lignite.
(b) Estimate based on multiplying 1987 value added/shipments ratio
by the ratio of 1990 to 1987 production value.

Source: U. S. Bureau of the Census, statistical Atract of the
United States: 1992 (Washington: GPO, 1992), pp. 733-737, 687-689.



do not necessarily reflect efficiency differentials between

industries. For the most part, the differences are the result of

variations in the importance of the non-labor input in each. Where

industries are capital intensive, there will be a proportionately

higher return to capital included in value added.

Two industries on Table 2 - apparel and oil and gas extraction

- provide extreme illustrations of this principle. The apparel

industry utilizes labor-intensive technology, and thus produces a

small share of capital in value added.13 In addition, it tends to

use relatively cheap, unskilled labor so that its labor return is

also low. In contrast, oil and gas extraction involves substantial

investment in both equipment and land or mineral rights. And

workers in the industry are comparatively well paid. Thus, its

value added per employee is at the other end of the spectrum from

apparel.

While the differences acro&a industries would not be

especially useful managerial information, wjithn-industry

comparisons can be helpful. Firms have (or should have)

information from their internal accounting systems to generate

comparable data for their own operations. These data can be

compared with the industry averages to point to superior or

inferior productivity performance.

IV. National Productivity.
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We began this chapter by noting the tendency of politicians

to bemoan lagging productivity trends. Why should there be this

concern? More specifically, while productivity performance is

obviously of interest to managers at the micro-level, why should

anyone be concerned with aggregate productivity trends at the

national level? Below some answers are suggested to these

questions. Also presented are data on the actual course of

national productivity.

i. Productivity as Ability to Pay.

One reason for the concern about national productivity,

perhaps the most crucial, is living standards. In 1991, the GDP

per full-time equivalent worker in the private sector was 1.8 times

higher in "real" terms, i.e., adjusted for inflation, than it was

in 1947. Labor compensation (wages, fringes, and payroll taxes)

accounted for 56% of the GDP in 1947 and only a slightly higher

fraction in 1991 (60%). If wages in 1947 had somehow been raised

to purchasing power standards of 1991, more than 100% of GDP would

have gone to labor.1' Such a situation could not exist under any

economic system.

Ultimately, then, rising living standards are dependent on

boosting productivity. Private GDP per worker is a measure of

productivity at the national level. The data just cited show that
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productivity is not simply an efficiency index; it also has much

to do with living standards. It is the rise in productivity which

has made the long term advance of real wages possible. Thus, a

period of poor productivity growth, such as set in after the early

1970s, is also going to be a period in which living standards will

not much advance. Clearly, that is something about which

politicians (and all citizens) must be concerned. Management, in

particular, must be concerned since the business community is often

held responsible for adverse economic developments.

Rising productivity, in short, means rising economy-wide

"ability to pay." A period in which productivity performance

deteriorates is likely to create difficulties in the workplace.

Workers will not experience the increases in real wages during such

periods that they may previously have come to expect. If real

wages are pushed up in some sectors in spite of the productivity

trend, those sectors' wage rates will progressively become more and

more out of line with others. As will be seen in a later chapter,

such a process took place in the union sector of the workforce in

the 1970s, with dramatic and adverse consequences for unions in the

1980s.

ii. Productivity and Inflation.

It is often said that "wages should rise with productivity."

Sometimes, this proposition is advanced as a moral prescription,
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since it suggests that workers ought not expect pay increases

unless they work for them. But, despite the appeal of the Puritan

ethic, we already know that productivity trends reflect many

influences including growth in the stock of capital, technological

advance, etc. Thus, the proposition - while valid - turns out to

be more empirical than moral.

The share of labor compensation in private GDP has not varied

widely over the long term. It is from this constancy that the

linkage between (real) wages and productiv'ity develops. The value

of total output (private GDP) can be expressed as the

multiplicative product PQ, where P is a price index for output and

Q measures the volume of output. Similarly, the value of labor

compensation can be expressed as WL, where W is a wage index

(including all forms of labor compensation) and L is an index of

the volume of labor employed. Let s be the share of labor

compensation in the value of output. Then s = WL/PQ.

Given the definition of s, it is easy to see (by simple

rearrangement of the terms) that W/P = s(Q/L). W/P is the real

wage and Q/L is labor productivity. If s is relatively constant

- as we know it is - then real wages wil11 move with productivity

as an empirical fact, regardless of the morality or ethics

involved. The simple equation also contains another lesson. Since

W/P is fixed by productivity (as an empirical matter), then periods

in which W rises faster than productivity will be periods in which
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P must also be rising. Put another way, periods in which wages

rise faster than productivity will also be periods of inflation.

This observation has been used on occasion in government wage

control programs aimed at preventing or reducing inflation.2- For

example, during the Kennedy/Johnson administrations in the early

1960s, federal policy makers urged that businesses (and unions) not

raise wages faster than productivity. It was thought that if this

prescription were followed, the economy could expand without

accelerating inflation.

Although this policy statement, known as the wage/price

guideposts, had some transitory effect on wage setting, it was not

ultimately successful in preventing rising inflation. The

subsequent Nixon administration, after grappling with inflation

for several years, eventually imposed mandatory wage and price

controls, using the productivity rule as a guide. In an effort to

reduce price inflation from about 5-6% per year to 2-3% a year, the

Nixon administration proposed that wages should at a 5.5% annual

rate. Using the simple equation described above, the reader can

easily deduce that the underlying assumption of this program was

that productivity growth could be expected of about 3% per annum.

The interrelationship between wage change, productivity

change, and inflation is an empirical fact. However, the ability

to use that fact to control inflation is another matter.
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Ultimately, neither the Kennedy/Johnson nor the Nixon

administrations were able to reduce inflation permanently via their

productivity guidelines. Nor was a subsequent attempt in the late

1970s by the Carter administration successful. Thus, unless there

is both a sharp change in political climate and a resurgence of

inflation, it is unlikely that productivity guidelines will again

be imposed on wage setters in the near future.

iii. Competitiveness and Productivity.

The connection between productivity, wages, and unit labor

costs has already been noted at the level of the plant. But the

same concept can be applied at the national level. We already know

that s = WL/PQ and that ULC = WL/Q. Thus, ULC = sP. Since in the

long run s is roughly constant, unit labor costs can be expected

to rise at roughly the same rate as the price level over extended

periods.

We will examine American unit labor costs trends relative to

other countries in a subsequent chapter. However, note that unit

labor costs are particularly important as determinants of success

in the international market place for labor-intensive products.

General upward pressure on unit labor costs will make American

goods less competitive relative to foreign goods, and thus tend to

reduce exports and increase imports. Such changes in the

international balance of trade will either cause job losses in
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American industries engaged in international commerce or lead to

offsetting devaluations of the U.S. dollar in currency exchange

markets.

More rapid productivity growth - other things equal - tends

to slow the rise of unit labor costs. Thus, better productivity

performance can lead to improved competitiveness of American firms

in world markets. This linkage between competitiveness and

productivity is still another factor behind official concern over

national productivity trends.

V. Trends in U.S. Productivity.

At several points above, reference has been made to a

deterioration of American productivity performance in the 1970s.

It is useful, at this point, to examine the evidence surrounding

this deterioration. When did it happen? What caused it? Is it

uniform across sectors? What can be done - if anything - to

improve national productivity growth?

i. The Empirical Record.

Table 3 shows a quarter century review of American

productivity performance. The dip in the productivity trend is

clearly visible from the top row of the table which refers to labor

productivity. Private-sector output per labor hour rose at a 3%
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Table 3

Annualized Trends in Labor Productivity, Nultifactor
Productivity, and the Capital/Labor Ratio, 1948-1990

1948-73 1973-79 1979-90

Labor productivity (a)
Private sector 3.0% .8% 1.2%
Private nonfarm 2.5 .6 1.0
Manufacturing 2.9 1.4 3.1

Multifactor productivity (b)
Private sector 2.0 .2 .6
Private nonfarm 1.6 0.0 .4
Manufacturing 2.1 .5 2.4

Capital/labor ratio (c)
Private sector 3.3 2.0 1.8
Private nonfarm 2.9 2.1 1.8
Manufacturing 3.0 3.7 2.7

(a) Output per hour of all persons.
(b) Output divided by an index of capital and labor inputs.
(c) Capital services per hour of all persons.

Source: U.S. Bureau of Labor Statistics, press release USDL: 91-
412, August 29, 1991.



annual rate from the late 1940s until the early 1970s. But during

the remainder of the 1970s, productivity growth averaged less than

1% per annum. Some pick up in productivity growth occurred in the

1980s, but the pre-1970s rate has never been restored, except in

manufacturing. As we have already suggested, the growth in real

wages during the period of the productivity slowdown was

drastically reduced.

Various explanations have been put forward to explain the dip

in productivity growth. ' Some have argued that the problem is

illusionary, and that productivity is not being properly measured

in the growing service sector. There AM difficult problems

involved in measuring service productivity. And even in

manufacturing, the measurement of output in the computer industry

has been a source of controversy because of the startling quality

improvements that have occurred in that area. Table 3 shows that

the productivity slowdown occurred in manufacturing as well as

other sectors in the 1970s, but that a pick up occurred thereafter.

But even if we are having trouble getting the numbers exactly

right, there is no doubt that the 1970s saw slower productivity

growth than in earlier periods and that the 1980s and early 1990s

did not bring forth a complete productivity growth recovery fgr tb&

egonomy as a whgle.

There has been much confusion about the notion of structural

changes in the labor market as they related to productivity trends.
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The recession of the early 1990s was dubbed the "white-collar

recession" because white-collar occupations were more adversely

affect than in previous economic downturns (although blue-collar

workers still felt the brunt of the slump). Thus, the job security

that white-collar workers had long experienced seemed to erode.

Job-security erosion in the recession phase combined with slow

job growth in the subsequent upturn and led to a public perception

of a "jobless recovery". High productivity growth - maybe a

delayed effect of prior computerization - was thought to be

sustaining unemployment. Productivity seemed, therefore, to be a

Bad Thing.

In fact, firms tend to "hoard" labor during recessions since

some workers are basically overhead and others are costly to layoff

and recall. The result is that productivity tends to be

procyclical (rising in upturns and falling or slowing in

downturns). It is not unusual to have a period of jobless

recovery following a recession. The recession of the early 1990s

was followed by a particularly anemic recovery until the latter

part of 1992 (too late for the electoral hopes of incumbent-

President George Bush!), so the jobless phase was simply extended.

While job security did erode in the 1980s for many reasons, the

notion that productivity improvement has been transformed into a

Bad Thing is misleading. Rising productivity will still be the

basis of rising living standards.
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It has been argued that the productivity slowdown was rooted

in insufficient investment in the 1970s. As we have noted

previously, the simple economic model predicts that labor

productivity will be linked to the capital/labor ratio. Beyond

that prediction, there is also the empirical fact that countries

with rapid growth of their capital/labor ratios are also the ones

with rising labor productivity.1a Table 3 shows that there W= a

slowdown in the growth of the American capital/labor ratio in the

1970s. But it also suggests that the trend in the capital/labor

ratio cannot be the chief explanation of the slowing of aggregate

productivity growth. In all three sectors show on the table, the

capital/labor ratio rose at slower rates in the 1980s than in the

1970s. Yet productivity growth in the 1980s improved.

ii. Multifactor Productivity.

The impact of capital on productivity can be further

quantified. Consider a production function, Q = F(K,L), where Q

= real output, K = capital input, and L = labor input.

Differentiated, this relationship implies that:

(1) dQ = [(6Q/6K)dK] + ((6Q/6L)dL]

Let P represent the price level. Divide both sides of equation

(1) by Q, multiply the first bracketed term of the right-hand side
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by PK/PK and the second bracketed term by PL/PL, and rearrange

terms. The result is:

(2) dQ/Q = [(SQ/6K)PK(dK/K)]/PQ + [(SQ/6L)PL(dL/L)1/PQ

Note the following: dQ/Q, dK/K, and dL/L, are, respectively,

the percent change in output, the percent change in capital input,

and the percent change in labor input over some relevant time

period. PQ is the value of output. In economic theory, SQ/6K and

SQ/6L are the marginal products of labor and capital which are

equal, respectively, to the real price of capital (the rental rate)

and the real wage. Multiplying these real quantities by P converts

them into nominal terms, i.e., the money price of capital R and the

money wage W. Thus, equation (2) can be rewritten:

(3) Percent change in output = [(RK/PQ) x percent change in

capital] + [(WL/PQ) x percent change in labor].

RK/PQ and WL/PQ are the respective shares of capital and labor

in the value of output. Thus, absent any effects on output other

than from capital and labor, if the change in capital and the

change in labor are weighted by their respective shares in the

value of output, the change in output can be predicted, using

equation (3). If the percent change in output is greater than can

be explained by equation (3), there is a rise in "multifactor

productivity" (or "total factor productivity") which is defined
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simply as the left-hand side of equation (3) divided by the right-

hand side.

The middle panel of Table 3 shows trends in multifactor

productivity (which accounts for the influence on output of both

capital and labor). As can be seen from the table, the same

productivity slowdown which appeared using the labor productivity

definition appears when multifactor productivity is used. Thus,

the slowdown cannot be fully explained by changes in the

capital/labor ratio, since these changes are reflected in the

multifactor measure. The productivity slowdown problem, in short,

cannot be attributed simply to inadequate investment flows.

Of course, other things equal, growth in the capital/labor

ratio will raise productivity, even if other forces are retarding

productivity growth. The fraction of GDP devoted to nonresidential

gross investment did not decline in the 1980s, relative to other

periods. But, because of substantial dissaving on the part of the

federal government (a budget deficit), foreign capital inflows were

required to sustain the level of investment. 19 And by the early

1990s, the willingness of private foreign investors to maintain

their inflow of capital into the U.S. decreased markedly.

Multifactor productivity is a concept that can be applied at

the industry as well as the national level. However, the industry-

level calculation is complicated by the fact that industries use

40



intermediate products (from other industries) to produce their

outputs. That is, motor vehicles include steel from the steel

industry as well as capital and labor. Steel, in turn, requires

coal from the coal industry. However, for a few industries, the

BLS is now able to calculate multifactor productivity, treating

intermediate purchases as a third factor of production.

Table 4 shows multifactor productivity (and labor

productivity) for 6 industries during the 1980s. Particularly

striking on the table is the variation found across industries.

Multifactor productivity trends vary from negative to positive.

Thus, it appears that very aggregative explanations of American

productivity trends need supplementation by industry- (and firm-)

level case studies. Research at that level is still in an early

stage.'

iii. Explanations of the Productivity-Growth Slowdown.

As yet, most of the explanations offered for the productivity

slowdown have been at the macro level. Quantitative estimates have

been made of such factors as the impact of government regulation

(anti-pollution and safety requirements imposed on business which

diverted resources from production), changes in the education and

experience levels of the workforce, and the reduction in research

and development expenditures which occurred in the 1970s. None of

the obvious explanations appears to go very far in explaining the
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Table 4

Multifactor and Labor Productivity Trends
at the Industry Level, 1979-89
(Annualized Rates of Change)

Multifactor Labor
Productivity Productivity (a)

Tires and Inner Tubes 3.5% 4.4%
(SIC 3011)

Footwear -1.7 0.6
(SIC 314)

Steel 3.3 5.3
(SIC 331)

Farm and Garden
Machinery 0.0 0.4
(SIC 352

Motor Vehicles and
Equipment 0.6 3.0
(SIC 371)

Railroad
Transportation 4.8 7.8
(SIC 4011)

(a) Output per hour.

Note: Multifactor productivity includes labor, capital, and
intermediate inputs.

Source: U.S. Bureau of Labor Statistics, Productivity Measuure for
Selected Industries and Government Services, bulletin 2406
(Washington: GPO, 1992), pp. 96-105.



slowdown.

Perhaps this is not surprising. Much of the productivity

growth rate prior to the 1970s was not explained by measurable

influences in statistical studies. Economists simply attributed

the large, unexplained portion of productivity growth to

technological advance and improved managerial techniques. Thus,

when productivity growth slowed, the reason was largely unknown.

Since conventional analysis has not been satisfying, alternatives

should be examlned.

iv. The Human Resource Element in Productivity.

There have been suggestions that the slowdown in productivity

growth was linked to a deterioration in employee relations which

began in the late 1960s. The evidence we have on this

deterioration comes from the union sector of the economy. During

the late 1960s, strike activity rose sharply. Not only did union

members seem more defiant of their employers; they also became more

likely to defy their union officials. Contracts which were

negotiated by union leaders were more frequently voted down by

union members in this period than previously.

Unfortunately, we have no handy indexes to gauge the climate

of relations with employees among nonunion employers. However, it

is obvious that the late 1960s were generally years in which
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authority of all kinds was increasingly questioned, not only in the

U. S., but also abroad . There were outbreaks of student

demonstrations and protests on university campuses, and signs of

intergenerational conflict. Juvenile delinquency rates rose.

Racial tensions increased. Anecdotal evidence suggests that these

social strains were eventually felt in the workplace, and

complicated the human resource management function.

No easy way of quantifying these broad social influences on

productivity exists. Efforts made to do so have foundered on a

lack of hard data.21 But inability to quantify does not imply that

the human element in productivity should be dismissed as

irrelevant. Absent alternative explanations, in fact, it must be

assumed that improving the human resource climate at the employer

(micro) level would improve macro productivity performance. But

caution is also required. As already noted, there is a tendency -

simply because productivity is usually measured using only labor

as the input - to attribute all productivity problems to human

resource issues. Excessive claims ultimately do a disservice to

the improvement that can come from improved human resource

management techniques.

One of the outgrowths of the 1970s was the development of the

quality of working life (QWL) movement, an effort to address the

human side of productivity.32 Although the QWL label has been

stretched to encompass many workplace innovations and experiments,
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its general theme has been employee "involvement" in traditional

management decisions. QWL programs often involve cooperative

employer/employee committees - such as "quality circles" - to

address workplace problems and enhance productivity.

These efforts have most often taken place at the local

workplace, but have sometimes extended into areas of upper

management. In a few cases, they have included placement of

employee or union representatives on corporate boards of directors.

The guiding thought behind QWL programs is that workers have a

stake in "their" firms and that the current generation wants formal

recognition of that stake through participative channels into

management. Note that this stakeholder premise is in line with the

position taken in the introductory chapter to this text.

_____________________________

Box M on the Hawthorne Effect

_____________________________

Of course, had the productivity challenge simply evaporated

after the 1970s, there would have been little pressure to continue

or extend QWL experiments in subsequent years. But the challenge

still exists and QWL appears to have taken permanent root as a

result. Even so, not all QWL experiments are destined to succeed.

Econometric evidence at the plant level suggests that simply

imposing QWL features on the existing employee relations climate

does not produce benefits.23 What can be said is that QWL
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Box M

The Hawthorne Effect

In the 1920s and 1930s, a team of Harvard Business School
researchers conducted a study on the effects of lighting on
productivity of factory workers at the Western Electric Hawthorne
works in Chicago. Various changes in the lighting were made and
the workers were asked about their effects. Curiously,
productivity seemed to rise no matter what was done with the
lighting. Eventually, the researchers concluded that it was not
the lighting that raised productivity, but the fact that workers
appreciated being consulted. Today, the phrase "Hawthorne Effect"
is used to mean the (positive) impact simply conducting an
experiment can have on the outcome.

Although there is still debate over exactly what happened at
the Hawthorne plant, the results suggest the positive benefits that
consultation of employees by itself can have.

Source: The original report on the Hawthorne Effect appears in F.J.
Roethlisberger and William J. Dickson, anagemnt and the Worker:
An Account of a Research Progra&M Conducte by the Western Electric
Comany. Hawthorne Ngas. chicag2 (Cambridge, Mass.: Harvard
University Press, 1967 (1939]).
________________________________________________________________---



experimentation is warranted, provided that it is combined with

changes in the organization's human resource system. If there is

any conclusion that has come from the QWL literature it is that

such experiments cannot succeed without the commitment of top

management. But at the same time, the experiments will not survive

if they are simply imposed from the top without substantial

consultation with employees and middle managers, the groups who

must carry out the new systems.

VI. Policies to Promote Productivity Growth.

The productivity slowdown led to various suggestions for

federal government action to reverse it. However, the inability

to point quantitatively to a specific cause of the slowdown has

hindered efforts to produce convincing proposals for such action.

Generally, suggestions have fallen into four categories: investment

incentives, industrial policy, fostering a better climate of human

resource management at the workplace, and improving the educational

system.

i. Investment Incentives.

Although there are some programs of direct federal subsidy to

certain forms of investment, much of the efforts to encourage

investment have been made through the tax code. Perhaps the most

prominent example has been periodic creation of accelerated
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depreciation allowances for capital equipment. Such incentives

were increased in the early 1980s and were credited with

maintaining investment in the face of high real interest rates.

Raising the rate of investment would undoubtedly improve

productivity performance. Over the long run, the multifactor

productivity technique tells us that the effect will be moderate,

however. Increases in the capital-to-labor ratio are but one

influence on productivity and the effect of capital is filtered

through its share in value added. In any case, Congress repealed

much of the tax incentive program for investment in 1986, in an

effort at tax "simplification" and reform. The incoming Clinton

administration proposed revival of such incentives.

Providing tax advantages to capital gains has been another

proposal for stimulating investment. Capital gains do not focus

tightly on actual new capital equipment; speculative gains in

stocks, bonds, and real estate are also rewarded. Moreover, only

a modest fraction of the return on capital is likely to accrue as

capital gains. So a cut in capital gains taxation is less tightly

targeted than a typical investment tax credit.2'

ii. Industrial Policy.

There has been a strain of support for "economic planning" in

the U.S. at least since the 1930s when - at the bottom of the Great
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Depression - a form of such planning was briefly tried as part of

the Roosevelt administration's "New Deal" policies. The New Deal's

planning component was terminated as unconstitutional in 1935 by

the Supreme Court. Its only remaining legacy is the current

structure of American labor law with regard to unions and

collective bargaining, an issue to be discussed in a later

chapter.2'

During World War II, however, a massive military build up was

accompanied by substantial government intervention in the economy.

Prior to the war, productivity had been virtually stagnant for a

decade. But from 1940-45, real GDP per full-time equivalent

employee rose at over a 4% annual rate, despite the influx to the

workforce of inexperienced young and female workers, the disruption

of male employment by conscription, and the beginnings of a

downturn at the end of the period as the war concluded. The

impressive conversion to war production in the early 1940s - with

the cooperation of government, business, and labor - has remained

in the American political memory bank and contributed to the

industrial policy proposals of the 1970s, 1980s, and 1990s.

Proponents of industrial policy generally argue that economic

performance could be improved if concerted, cooperative efforts

were made to develop "key" industries. Usually, some kind of

tripartite mechanism is envisioned, involving representatives of

business, government, and unions, to identify which industries are
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key. Some proposals call for creation of a special investment bank

to channel funds to such industries. Often cited in support of

these arrangements are examples of such cooperation in Japan.2'

An additional argument often made is that income distribution

and wage distribution in the U.S. became more unequal beginning in

the 1970s.27 If America competes in world markets on the basis of

wage levels, so this argument goes, it will either lose or have to

accept an even greater disparity in wages. Relatively unskilled

American production workers will be forced into competition with

low-wage workers in other countries. Thus, America should foster

a high-wage, high-skill economy, a theme of the Clinton campaign

in 1992. In its 1990s version, the proposal for industrial policy

was re-focused on a more aggressive negotiating policy aimed at

fostering U.S. exports, federal assistance in converting defense-

oriented industries to other uses, and investment in infrastructure

such as highways and electronic links.

Opponents of industrial policy have countered that such a

program would likely evolve as a protective device for older,

declining industries which have been hurt by import competition

and deregulation. They have been fearful of excessive government

involvement in the direction of the economy and have expressed

skepticism about the importance of industrial policy in Japan.

Even if the program did not become a captive of older industries,

opponents argue, government have trouble identifying "winners"
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among new industries."

Box N on Clinton/Bush views
___________________________

Apart from these economic considerations, the management

community is unlikely to give enthusiastic support to creation of

a mechanism that would give labor unions a new, prestigious role

in economic policy. For much the same reason, unions have found

the idea of industrial policy appealing. Political factors will

play a strong role in determining how far the U.S. will go in the

direction of industrial policy.

iii. Fostering an Improved Human Resource Climate.

Various government programs in Western Europe have required

medium to large sized firms to establish "works councils" through

which management is supposed to consult with elected worker

representatives. In some cases, government regulations also

require that worker representatives sit on corporate boards. Such

systems are sometimes termed "co-determination." The effectiveness

of these mandatory arrangements in either raising productivity or

furthering "industrial democracy" has been questioned. However,

these policies can be viewed as an attempt to impose a QWL-type

framework by fiat on business.
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Box N

opposing Views on Government Policy

"In the emerging global economy, everything is mobile:
capital, factories, even entire industries... The only way America
can compete... is to have the best educated, best trained workforce
in the world, linked together by transportation and communication
networks second to none... (E)conomic growth does not come without
a national economic strategy to invest in people and meet the
competition... The creation of large, predictable markets will
stimulate private industry to invest in our economy and create new
high-wage jobs.

"We will focus on four critical areas: Transportation,
including renovation of... roads, bridges, .. .railroads, and
development of high-tech short-haul aircraft. A national
information network... Environmental technology... Defense
conversion."

Bill Clinton
Putting Pgople First

(1992 campaign document)

"The usual argument of the industrial policy proponents is
that Japan's Ministry of International Trade and Industry (HITI)
has been the driving force behind Japan's remarkable progress...
MITI did play a powerful role... immediately after the war, but the
success is attributable primarily to classic prescriptions: its
high saving and investment rates and the hard work of its labor
force. Indeed, MITI attempted to prevent Sony from entering the
consumer electronics business...

"In fact, there is no reason to believe that bureaucrats or
politicians are better able than private individuals or firms to
allocate resources to their most productive use. In the United
States, the federal... Synfuels program of the early 1980s, which
was terminated without ever producing a commercially viable
product, offers a $3 billion example of the government's inability
to second-guess the markets."

Ecognomi Report of the Prfsidgnt.
January 1993

(final report of the Bush administration)
----------------------------------------------------------------



From time to time, there have been proposals in the U.S. that

the federal government should either require or foster European-

style productivity consultation committees in American firms.

While mandatory programs have received little serious support,

there has been increased attention to creating a climate supportive

of voluntar cooperative and participative programs. Although the

Reagan administration generally eschewed government intervention

in the workplace, it did encourage educational efforts aimed at

fostering productivity-enhancing cooperative experiments. Agencies

such as the Federal Mediation and Conciliation Service (FMCS) and

the Bureau of Labor-Management Relations and Cooperative Programs

(a division of the U.S. Department of Labor) were the main

instruments of this effort.2' The Bush administration eliminated

the Bureau as a cost-saving measure although the FMCS continued to

promote improved labor-management relations. It is likely that the

Clinton administration will push such outreach efforts.

To some extent, the tax code has been used to foster forms of

financial participation by employees in the enterprise. For

example, various tax subsidies provide substantial incentives to

establish Employee Stock Ownership Plans (ESOPs). Under ESOPs,

stock in the firm is accumulated for employees, often as part of

a retirement savings program. Most ESOPs own only a small share

of their companies' stock. But there are some examples of worker-

owned enterprises through the ESOP mechanism. Certain types of

profit sharing plans also receive indirect subsidies through the
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tax code."3

Financial participation of employees and participation in

management decision making have some obvious linkages. If employee

pay is tied partly to the economic performance of the firm,

employees may want some voice in how management decisions - which

affect performance - are made. Put another way, the "stakeholder"

position of the employee in the firm is enlarged by financial

participation. However, the empirical fact is that most financial

participation plans do not have accompanying managerial

participation mechanisms.

iv. Education.

The American workforce has experienced a long-term rise in

educational attainment. Presumably, this increasing stock of human

capital which is embedded in the typical employee contributes to

higher productivity.3' However, concern has been expressed that the

U.S. educational system could do a better job at preparing students

for entering the workforce. While the quantity of education has

risen, there may be a lag in quality, as evidenced by such measures

as the decline Scholastic Aptitude Test (SAT) scores from the mid-

1960s until the early 1980s. (See Figure 3).

In the U.S., the funding of education - especially elementary

and secondary education - occurs at the state and local level.
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Figure 3
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The federal government can exercise some leverage, through

conditional subsidies to local educational authorities. But it

cannot directly change course content or other educational

policies. Thus, when concerns do arise at the national level, they

tend to be expressed through exhortations from official study

groups." However, the notion that American productivity and

competitiveness could be better served by its educational system

also began to be widely expressed in non-official writings in the

1980s and early 1990s.33

Since the federal government is not the primary provider of

education, and since reforms must come at the local level, specific

policy recommendations that have been made for federal action

generally involve standard setting and measurement. The SAT scores

of Figure 4 are often cited when educational trends are discussed.

But they were designed for other purposes - predicting the

performance of incoming college students - and are not administered

in a way conducive to evaluating high school education. One

important problem is that the pool of test-takers changes over

time. Particularly in the late 1980s, when the scores again seemed

to slip, the impact may have been caused by a widening of the pool.

Even if educational reform could be instantly produced, the

impact on productivity would be much delayed. It takes 12 years

to turn a first grader into a high school senior. So as in the

case of investment in physical capital, the short-run effects of
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improvements in the stock of human capital on measured productivity

are inherently very small. But the long-term payoff could be

important.

VI. Private Initiative and Productivity Improvement.

It is evident from this survey that the initiative with regard

to productivity improvement in the U.S. currently lies at the level

of the firm. But as in many fields, the actual practice of human

resource management often lags behind the latest, most innovative

practice. Even such obvious first steps toward productivity

improvement, such as productivity measurement and use of available

data sources,, are not always taken. If, as we have suggested,

there is considerable scope at the level of the firm for improving

productivity through enhancement of the human resource climate,

younger managers now entering the workforce have both a challenge

and an opportunity.
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EXERCISE F THE STU T

Use information available from the U.S. Bureau of Labor
Statistics to gather productivity trends for several industries.
See what influences you think may have contributed to trend
differences. If there are firms from these industries in your
area, talk with their human resource executives about their views
on productivity performance in their companies.

KEY QUESTIONS AND PHRASES

1. Does the simple marginal productivity model provide guidance to
firms about their wage policies?

2. What are the implications of teamwork for compensation systems?

3. Why might changes in national productivity trends have
implications for human resource management within firms?

4. What is the relationship between competitiveness and
productivity?

5. How might external social forces affect productivity within
firms?

6. Can information on measures such as grievance rates be of use
in evaluating the productivity of different work units within an
organization?

7. What role is there for federal policy in producing a "high-wage,
high-skill" economy? Should the federal government play such a
role?

8. What is the linkage between education and productivity?

The following phrases should be familiar to you:

bonus systems, co-determination, Employee Stock Ownership Plan
(ESOP), industrial policy, labor productivity, marginal product,
marginal revenue product, multifactor productivity, piece rates,
quality of working life, screening costs (for new hires), unit
labor costs, value added, workrule bargaining, works councils.
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FWONOES

1. Prices do not always rise, although since the end of World War
II general indexes of prices have almost always risen on a year-
to-year basis. Even during periods of general inflation, some
prices may fall absolutely. Price deflators for value-based
measures of output are needed as long as prices vary, whether the
variation is up or down.

2. The analysis below should be familiar to students who have had
an elementary course in economics. If it does not seem familiar,
review any standard microeconomics textbook.

3. That is, 6Q/6L > 0, where 6Q/6L is the marginal product of
labor, and 62/6L2 < 0.

4. Productivity enhancement through education, training, and
experience is discussed in a later chapter.

5. Issues of teamwork are discussed in Armen A. Alchian and Harold
Demsetz, "Production, Information Costs, and Economic
Organization," American Economic Review, vol. 62 (December 1972),
pp. 777-795, especially 779-781.

6. Martin Neil Baily, Charles Hulten, and David Campbell,
"Productivity Dynamics in Manufacturing Plants," Brookings PAHera
on Economic Activity (Microeconomics, 1992), pp. 187-249.

7. Suppose, for example, a plant uses 4,000 hours of labor per week
at an hourly wage of $10. Its weekly labor costs are thus $40,000.
If the plant produces 1,000 widgets, its unit labor cost per widget
is S40,000/1,000 widgets - $40/widget.

8. For some research in this area, see Casey Ichniowski, "The
Effects of Grievance Activity on Productivity,," Industrial and
Labor Rlations Review, vol. 40 (October 1986), pp. 75-89; J.R.
Norsworthy and Craig A. Zabala, "Worker Attitudes, Worker Behavior,
and Productivity in the U.S. Automobile Industry, 1959-1976,"
Industrial and Labgr Relations Review, vol. 38 (July 1985), pp.
544-557.

9. William H. Miernyk, "Coal" in Gerald G. Somers, ed., Collectiv
Bargaining: Contemporary Ameria at (Madison, Wisc.:
Industrial Relations Research Association, 1980), pp. 1-48.

10. Audrey Freedman, Productivity Needs of the United States,
research report no. 934 (New York: Conference Board, 1989).

11. Robert J. Gordon, "Forward Into the Past: Productivity
Retrogression in the Electric Generating Industry," working paper
no. 3988, National Bureau of Economic Research, February 1992.
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12. Robert J. Gordon, "Productivity Growth in the Transportation
Sector," working paper no. 3815, National Bureau of Economic
Research, August 1991.

13. Of course, the rate of return to capital in labor-intensive
industries need not be lower (and would not be expected to be
lower) than in other industries.

14. The private GDP deflator was used to make this calculation.

15. Craufurd D. Goodwin, ed., Exhortation & Cotzgls: The Search
for a Wage-Price Policy: 1945-71 (Washington: Brookings
Institution, 1975); John Sheahan, The Wagge-Price Guideoasts
(Washington: Brookings Institution, 1967); Arnold R. Weber and
Daniel J.B. Mitchell, The Pay Board's Progress: Wage Controls in
Phase (Washington: Brookings Institution, 1978).

16. Important references are Edward F. Denison, Trends in Ameri9an
Economic Growth: 1929-1982 (Washington: Brookings Institution,
1985); Martin Neil Baily and Robert J. Gordon,, "The Productivity
Slowdown, Measurement Issues, and the Explosion of Computer Power,"
Brookings Papers on Economic Activity (2:1988), pp. 347-420.

17. Julio J. Rotemberg and Lawrence H. Summers, "Labor Hoarding,
Inflexible Prices and Procyclical Productivity," working paper no.
2591, National Bureau of Economic Research, May 1988.

18. Ralph Landau, "Capital Investment: Key to Competitiveness and
Growth," Brookings REview, vol. 8 (Summer 1990), pp. 52-56.

19. U.S. President, Economic Report of the President, January 1993
(Washington: GPO, 1993), pp. 350, 463.

20. On of the first industry-level investigations to be undertaken
was Martin Neil Baily and Alok K. Chakrabarti, "Innovation and
Productivity in U.S. Industry," Brookings Paerfi on Egonomic
&Ativity (2:1985), pp. 609-632. Baily and Chakrabarti argued that
the slowdown has been caused by a reduced pace of technological
advance, based on detailed study of the chemical and textile
industries.

21. An attempt to measure the effect of workplace disharmony on
productivity - and an argument that increased disharmony reduced
productivity growth - can be found in Thomas E. Weisskopf, Samuel
Bowles, and David H. Gordon, "Hearts and Minds: A Social Model of
U.S. Productivity Growth," Brookings Papers on Egginomic Activity
(2:1983), pp. 381-441.

22. Louis E. Davis and Albert B. Cherns, eds., The uiality of
Working Life, two volumes (New York: The Free Press, 1975).
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