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Skills Obsolescence:

Individual, Organizaticnal, and Market Definitions and Implications

Abstract
This paper extends our earlier discussion of skills obsolescence in
gxamining economic determinants of skills obsolescence. Theory and vegsarch
are reviewed and discussed from individual, organizational. and market
pErspectives. The role of managemsnt performance in the etiology of skills

obsolescence is described. Examples of organizational strategles to zvold or
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Skills Obsolescence:
Individual, Organizaticnal, and Market Definitions and Implications

Skills obsolescence is often examined during pevicds of apparent economic

i

and political adversity. Within the Unilted States®s recent past, such events

as the Sovi

o

Unlen™s piloneering space ventures, the advanced enginesring of

in

passenger vehicles for energy covnssrvation by Eurcpeans and the Japanese. and a
failure to compete with foreign producers {particularly the Japanese) in
developing competitive new products have been partially attvibuted to obsolste.
inadeqguate, or inappropriate skills in the labor force.

While skills cobsolescence is a critical issue for organizations and
individuals and is & subject freguently alluded to in the popular press, we’
have noted elsewhere that there has been little theorv development or empirical
testing of proposed cavses and linkages in the skills obsolescence process
{Fossums. Arvey. FParadise. and Reobbinss 1n press).

In the present papsr, we sxtend the discussion begun in Fossum et al 1in
preszs) by first introducing and defining the job level variables involved in
skills cobhsolescencel second. by summarizing theory and vressarch on individual
decisions asscociated with skill acguisitions third, by examining organizational
uses of skills in the production funchicns fourth, by examining charnges in the
product market leading to skills obsclescences and fifth, by suggesting ways
im which individuals and crganizations attempt to cope with skills

ohsolescence.

Skills Obsclescence Concepts and Definitions

Skills obsolescence is ultimately an individual level phenomenon. It

o

results from an incongruence between the embodied emplovment related assels

m

the individual and the demands of the job. In this section. we will defins



i

5kills Obsol

Tt

scence
the terms knowledges. skills, and abilitiesi introduce the concept of labovr as

rived demand: examine the role of changes in devived demand in creating

it
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skills obsclescences and offer a definition of skills chsolescence.

Enowledges, Skills, and Abilities: Definitions
From a psvchological standpoint, knowledges refer to content information

acquired through formal sducation. on-the—job experience. or other mediz which

it}

are managed and recalled thiough cognitive processes and used to direct

purpossful behaviors important for individusl geal accomplishment. Knowledges

s
o

are foundations for performances but require behaviors dirvected by knowledge
cenvert them into performance. Skills are the psychomotor processes ussd to

tr nEcessary to accomplish individual

!‘.LA

nslate such knowledges intoc the behaviors
guals. abilities are defined as the present capabilities or achievement levels
of an individual (Durnettes 1974). They may be thought of as the breadth and
levels of krowledges and skills possessed by the individual.

Abilities should be distinguished from aptitudes. Aptitudes are

cities to learn the knowledgess skills. and zbilities {(KSAs) needed to

Ill

Cap

achieve individual goals. KESA acquisition rates vary betwesn and within

individuals and depend on the aptitudes and/or motives of the individual.
Unlike KS5As, aptitudes are not susceptible fto change in the short run. but may
improve or decrease with age, use. and other factors.

Iﬂ'employmEHt, bundles of ESAs embodied in individual; ara hired to
accomplish ocrganizational geoals. ESAs are combined with raw materials and
capital in the proportions which represent their mest efficient uses in
gererating & profit.  Thus, from an econemic perspective we define KSRz to be

human attributes that can behaviorally operate on vaw materlials and physical

capital to produce ocutputs having economic value.
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Skilles Obsoclescence

Derived Demand and Tasks, Duties, and Responsibilities

it

Organizations sell or provide goods and services to the market. Lonsumers
make choices with regard to the types and levels of goods and services they
purchaze given their income levels. Thus, the demand for labor by the hiring

srganization is devived from the level of demand in the market at the prices

consumers are willing to pay. In fuwrns the types of products and services
that are cwrently demanded in the market determine ultimately the KSAs that

emplovers wlll be hiving.
K3As are smbodied in the individual and may not be exactly configured as
the emplover would desire. Given the other inputs to the organization™s

production function {(raw materials and capital) jobs are configured with

HY

particulair tasks. duties. and responsibilities (TDRs). The TDRs reguir
certain KSAs to produce the products and services. Thus. we may define job
characteristics in tsrms of =ither TDRs or KSA requirements {Durnetie, Houghs

id

11

% Rosse, 1977). From an sconomic perspective, TDRs represent the demand

of the employment relationship and KESAs the supply side.

Changes in the Demand for KSAs

4]

TDR changes may vesult from both exegenouws and endogencus changes to th
organization. An exogenous change affecting TDRs and their required ES5As would
cccur 1 & new production technology were introduced by a capital goods
supplier. If it were adopted by an employer to improve profitability, the
reduced proportion of certain TDRs that are included in the firm’s production
function would lead to an incongruency with KSAs presently possessed by

employees. Changes in the internal ocrganmization or work procedures used by a

-

irm are e:xamples of endogenocus changes creating TDR-ESA mismatches.
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Within the organization. jobs or tasks within jobs might be divided intc

twoe different categories. The first relates to the creation of goods and

1
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services that are ultimately sold in the marketplace. The secon

the support activities necessary for the ocperation of the organization in
producing the goods and sevvices. The first type consists primarily of
gensral human capltal (GHCD) ESA vrequirements while the second includes many
specific human capital (SHC) KSAs which are reguired to ceoordinate operations
among specific individuals and units given the curvent reoles and structures in
the organization.t Obvicuslys jobs vary in the degree to which they contain
gach of these types of TDRs.

Changes in demand for products and services may display {(among other
tvpes) both cyclical and secular (long vun) trends. The derived demand for
FS0s may undergo similar types of changes due to zither specific product demand
o changes 1n the relative prices and attributes of factors of production.

From the individual’s perspectives the ococcurrence of a secular change in
the demand for ES5As is a function of the pericd of time necessary for acguiving
ESAs (with =guivalent earning power) for the jobholders. For example. 1f the

31}

employee is in an organizaticn or an industry that is experiencing a thres-ves
decline in demand for certaln goods and services and the retraining period and

-t necessary for acquiring mew skills and obtaining new employment is less

N’l

co
than the pericd of reduced demand and the lower wages or unemployvment benefits
during the downtuwrns then the change can be said to be secular for the

irdividual. UCyclical changes are those in which the expected earnings from a

m
1]
n

new set of KS5As minus the expected cost of fralning and job search are 1
than the level of uremployment benefits during the downturn pericd and the

future expected =arnings athter the unemployment spell is over. When the demand
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for KSAs by the organization is viewed from this perspective. then a2 cyclical

downturn should be accompanied by some ocrganizational action desigred to ralse

t 1

.
i

je
T

ast) the perception of high cZost or low bernefits from acquiring different

E5As by the redundant emplovees {cf. Foster & Wan, 1784).
The ESA requivements of jobs in the U.5. economy have changed relatively

ot

rapidly during the recent past. Evidence (Fumberger. 17981) suggests that the

ES5A level reqguirements of many jobs have increased while the skill distribution
within jobs has narrowed. [T the speed of change is accelerating. and i
aptitude levels are constant. higher occcupational skill requirements must be

coupled with narrowed skill varisty to maintaln egual levels of learning and

performance.  Even ESAs with relatively long trainlng requivements (8.g.»
enginesring specialties) have changed quite rapidly with some sstimates of
530 percent obsclescence ococwrvring in less than ten vears (Zelikoff. 179489 for

sccupations where the nature and capabilities of products and services change
rapidly. Consider, for examples the changes in computer memory technology over

the past twenty yvears. In the middle 17605 fast memory was almost completely

handled by iron ferrite cove memory modules. By the 1970s: sclid state storage

began to take over. Along the way. bubble memories were also considered, but
rejected., Each of these reguires substantially different technical training

for thelr development. 6An engineer scheooled in magrnetic memory media theory

and applications would have to relearn a substantial repertoire to be

competitive in the labor market with one schooled in solid state technology.
It is these types of changes in demand that lead to our definition of

skill obeolescence.
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Skills Obscolescence &
Skills Obsclescence: A Definition
We have previously stated that:
[5k1lls] obsolescence ococurs when the person reguivements of & job
whiich are demanded by 1lts tasks, duties. and responsibilities becoms
incongruent with the stock of knowledge. skills. and abilities
currently possessed by the indlvidualis given that these knowledges,
skills, and abilities were previcusly congruent with job demands
{(Fossum et al. in press).
One implication of this definition is that a more rapid change must take

place i the KSAs required by the TDRs than in "possessed" HESAs for skills

ohsolescence to occur.

Individual Considerations

Individuale are zassumed to choose and develop ESRs for occupations which

ot fer the most positive outcomes for them given their lnvestments [(Becker.
12735 Smiths 1774). Human capital theorists suggest that individuals make

investments in training {which are represented by cut-of-pocket costs and

foregone sarnings) to improve their income streams. This notion can be
evtended to include not only income but other emplovment related ocutcomes which

are important to individuals {(cf. Schwab. 1982).

The initial cholce of what ESAs fto acquir

i
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form early. Children observe role models and apply theilr aptitudes fo solving
problems in their environments. Vocational interests are formed and
information about potential types of employers 1s assimilated. These childhood
developments equip individuals to make the specific cholces that will help to
direct their evolving careers (Crites., 19694 Holland. 197&4: Schein,. 1978:
Super, Starishewvsky, Matlin, & Jordaan, 1967). These early experisnces and

tests shape the inputs o individual choice models in human capital and

expectancy theories that we will ezamine later.
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Aptitude Effects on KSA Acquisition

While we noted earlier that aptitudes are velatively permansnt compared to

FSfs, levels of specific aptitudes vary between individuals and over hime

within the same individual. Readsrs of the sports pages are grested Treguently
with vews of the retirvement of a sports persomallity.  In most cases the

-

retivement follows a period of declining performance.  It's unlikely that
the decline is due to an eresion in knowledge, but vather to the level of

ate with

tarl

il
,u

skills and abilities that can be exerted as physical aptitudes d w
zge. While peak physical capacities detericrate somswhat with age, there are
few data suggesting that mental capacities (demonstrated by tested skill and
ability levels) suffer the same decline (Raltes & Schalss 17743% Birven.
Cummingham, & Yamamotos 17983).

Az product demand and producticon technology change. the skills and
abilities possessed by jobheolders occasionally become obsolete. I the skill
and ability changes are within the same aptituds areas, the jobholder may have
little difficulty adapting to them if sufficient time is available. In every
case where a KSA change occcurss the first regquirement for adaptation is
learning the new knowledge that will govern the peychomotor operations vequived
to develop and exhibit the skill at a2 sufficient ability level. As change
increases in speed and/or complexity, higher levels of mental aptitude are
necessary for adaptaticon at the present width of TDRs assigred to jobs. This
is not to suggest that knowledge acguisition alone can accommodate change.
Operationalization of the adaptatiom by the individual i1s demonstrated by the

=kills s/he displays through smployment behaviore.
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Skills Obsclescence
Expectancy Theory Explanations of KSA Acquisition
Biven e=gual aptitudes. the choice of what KSAs to acquire is a function of

the perceived cutcomes associated with successful completion of the acquisition

program.  From a motivational perspective, the cholce is clearly euplainable
using expectancy thecory (Campbell % Pritchard, 197461 Lawler. 13713 Vroom,
19647, Irmdividuals will imvest in development if they believe theilv effo
will allow them to acguire KSAs. that these KSAs will be in demand by
emplovers, and that employment will lead to higher levels of positive ocutcomes
(given the costs of attaining the KSBAs) than other sets of ESAs. Where other
sutcomes are equal. wage differentials would serve as the ocutcome which would
govern the choices that individuals make regarding which ESAs to develop. A

W variety of implications

s

suggested sarlier that expectancy theory has

il

for the study of ESA development among individuals (Fossum et al, in pressi.
Implicaticns from expectancy theory include the following:

1. If the ocutcomes that were preferred by the individual at the time the
£5A8s were acquired are not the same outcomes that are imporitant to the
individual nows it would be unlikely that the individual will see much utility
in maintaining or acguiring new KS5As which only lead to attailvment of the
devalued outcomes.

2. If the individual believes that efforts to attain KS6s will not yiesld

them as efficiently as before. then less effort will go into their

development. This may result from possible declines in the aptitudes for

acquiring KSAs and/or increasing costs of time and/or foregone income NECESSATY
for their acguisition.

3. Individuals may (correctly) perceive that their aptitudes for
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acguiring new or higher levels of KESAs are below capacities reguived for higher
levels of development.

4. If the individual does not supect to receilve higher returns for time
and income foregons in acguiring KESAs. s/he will not make the investment.

5. If the =upected berefits stream from the present job excesds the
expected stream from those of & different set of ESAs, rnew KS8s are not likely
to be acguired.

Human Capital Theory Explanations of KSA Acgquisition

K565 can also be considered within a human capital perspeciive.

Consistent with theories of human capital (cf. Beckers 1973, Schulfz. 1961,

Trurow. 1270). we may divide ESHs into general and firm-specific human capital
{GHC and SHC, respectively). The curvency or cbsolescence of GHC is dependent
o the curvent devived demand (TDRs) for labor (KSAs) reflected in the overall
market s demand foor goods and services which are produced competitively (either

definable goods or as potentially substitutab

production function. The currency or obsolescence o

the individual organization defines and sllocates TDRs

It ehould be noted that TDRs a

internal operation.

arnd development of new products not

currently available in the marketplac

aind thelr use 10 the

is dependent on how

necessary for its

7

signed to the innovation

m

require FS5As which are at least partially SHC in mature. Wheo new producte and
services appear in the marketplace. to the degree that they are not protectsd
by patentsy those TDRs shift into the GHC domain. &3 will note later. this
distinction has major implicatiocns for an organization’s tralning and
development s=frategiss.

Whille there are many consistencies between expectancy and human capital
theoriesy they differ somewhat in thelr perspectives. Human capital theory has
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tended to examine the returns fto relatively formal fralning or experlence ove
relatively long time pericds while expectancy theory has concentrated on the
perceived conseguences of choices individuals might make. The emplrical

esearch done by students of human capital has tended to focus on the returns

over individual careers (of. Becker, 1975), and hence has examined carefully
the interrelaticnship between aging and K54 development investmentsz. From an
individual perspectives human capital theory suggests that (other things squal)
the willingness te invest in new or enhanced K5As declines with sge because the
total return will be smaller. This is reasonable since a finite life leads to
shorher asset recapture pericds with age. But. a number of conditicns might
mitigate this implication. These conditions can be summarized in a set of i
statements. If the KSAs to be developed will yield all of their possible

returns during the anticipated vemaining work life of the individual., 1T the
individual believes that KSA acguisiticn abilitiss or aptitude levels are sgual
to or sxcesd those of yvounger emplovees. and if the income foregone from
development is not greater than for younger employvees. then ESA acquisition

decisions should be wnaffected by the individual’s age.

The Supply of KSAs

kSAs (given our economic definition? are acguired to enhance the sconomic
wellbeing of the person in which they reside. Individuals would be espected to
acguire those <SRz they believe are within thelr capabilities. for which they
forego the least income. and which they supect will have the greatest long run
return. MoDowsll (1982) notes. for examples that theres are differences in the

zex compositions of academic disciplines which can be partially explained by

s

he durability of knowledge contaivned in each. He suggests that women who

Iﬂ

expect to spend some time out of the labor force in childrearing investments
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would rationally choose to develop ESAs 1n academic disciplines least prone o
grosion over time. His finding that the physical sciences are proportionally

orcupied at 2 much higher rate by males than the humanities provides some
support for this propesition. Higher incomes are necessary to induce
individuals to acquires at thelr costs, relatively nondurable skills.,

From the individual’s perspective, the application of esmbodied ESAs in ano
nt context leads to economic returns. IF the total utility from a type

[ T

of esmplovment requiring & ceritain set of KSAs is greater than other ts that

l'[l

individuals might acguivre. over time these high retuwrn KESAs will be acguived
leading to a larger supply 1n the labor market. Unless there is restricted
entry to an cccupation through licensing. labor union contracts. and the 11#5,
the retwns from a specifilc set of ESAs will decline over time as the supply
increases even though they may still be congruent with TODR requirement This
can be esupected because individuals would seek to develep GHC (given their
aptitudes) for which rates of return are higher than rnormal. Over tims. the
influx of persons into occupations demanding these KSAs would veach an
equilibrium level and the abnormal returns would no longer be achieved. The
MEA market over the past twenty years demonstrates this phenomenon.

Arquisition of GHC ESAs might be sxpected, in most instances, to lag
demand in the labov market since a disequilibrium would be reguived to create
wage differentials sufficient for individuals to choose these new development
areas as compared to those which were previcusly popular {and in demand)

{Freemans 1979). Within the organizaticn, the development of SHC ESAs might

"I'

also be eupected to lag their demand with one notable exception.  In resear
activities, organizations may have a broad product development goals but may

naxt be able to predict esactly how this goal will be vealized. To the eutent
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sociated with that prodoct are found. The development of the KSAs are

1it
i

coincident o and necessary for the development of the new product and are SHC
to the organization because they are unknown in the external market. Az long
as the organization maintains secrescy about their development and 1s able fo
reach the markst with its new products cloaked in secrecy until they are
introduced, its supply of product specific KSAs confer an advantage on 1t

{cf. Glaser, 198%). At that point. however, the thought processess physical

activities. and achievement levels (KSAs) becoms GHC if the product is

it
ot
1
1
i
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it}
~h
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It is likely that ESAs not only ercde at different rates across

nocupations, but there are alse likely to be differences in the proportions of
Y

ESAs that become cohsolete during & given time pericd. For example. in

glectrical enginesring, K3As are continually ercding as new knowledge is

l'[l
.’1'

developed regarding the electrical properties of materials in diff

virorments. The electrical engineer who does not keep up with these changes

can find that a large proportion of previously job-related knowledge has become
worthless over a relatively short pericd of time. However, these changes
pecurred continuously and no major porticn of developed KSAs were rendered
shsolete instantanecusly. On the other hand, a producticn employes using a

particular set of equipment may use the same KSAs without much modification Tor

everal years. then suddenly find that a majority of them are valueless as &

1H]

new assembly system is introduced. The rate of change over time is greater To
the engineer than the assembly worker, but the "chunkiness" of the change is

greater for the production smployee. It is likely that only the engineer can
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be supected to conticually develop KS5As as part of his/her labor supply

use of mnew KSAs by the depend on the

Y
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14}
=
r
—
“».
E
i

behavior since th

]

intiroduction of new technolegy by the firm.

Individual Changes and Obsolescence

fne-chsolescence relationships found to date suggest that significant

311

innovations and discoveries are often associated with relative youth

{cf. Lehman. 1963). However. this may be as much a function of job design as

age where organizations encumbesr more innovative. and perhaps generally higher
aptitude. employess with coordination TDRs as their fenure increases. Several

studies suggest that obsolescence appears to accelerate with age. but they also
point out that obzolescence appears to be lowest during wmiddle portions of

professional careers (Dalton & Thompson. 1971% Deerings Rhodes. % Schuster.

ot
o+

19833 Shearer % Steger. 1973). It may be specicus, howevers to suggest that
relatively young emplovees have obsolete KSAs. It is more probable that their
“BAs are not fully developed at the time that they are initially employed and
that practice in a job's TDRs is necessary for KSAs to achieve full job
applicability.

Education-obsolescence relaticnships have besn found generally
negative (Dalton & Thompson. 1971% Shearer & Steger, 1973). There are a number
of possible explanations for this finding. but two which are particularly

appealing are that: (a) education is associated with the creation of knowledge

3]

amd skill acguisition abilitiesz-——thus enabling the individual to modify and
update as necessary as long as the skill acquisiticn abilities are still

applicable: and b)) higher levels of sducation are pursued by those who have

J14]

the highest levels of aptitudes for skill acguisiticns particulacly whare

education is seen as a primary vehicle for obtaining lifelong valued ocutcomes.
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1

ted to obsolesscence

i
w

Interest patterns of individua alsn appear to be v

with those have broader intersst patterns (Dunnette & Eirchrec. 19385 Haufm

Tia

!ll

19721 Felz % andrews, 12&4) appearing to be move innovative and higher

performing.  Updating may be move automatic among individuals with broader

l)_l
ju—

interests since they may see implications for their jobs from a wider potentl
szt of sources (Arvey, 1972). Using an ecological analogy. persons with wider
interests are more likely at any point in time to find thelr interests
congrusnt with at least some portion of the job envivonment.

Individusl aptitude patterns and levels are alsoc probably asscciated with
cheolescence. I TDRs increase in difficulty within a given job set, the
individual®s aptitudes must be at levels sufficient fto enzble K54 growth at_the

samz or greatsc rates. I TDRs formed by the derived demand for goods and

services change in characters then previously appropriate aptitude patterns may

ceass to be valuable for job performance. For examples. if job designs in
drafting occupations reguire more mathematical aptitude and less spatial

aptitude as drafting activity moves from the board to the computer terminal.
then previocusly competent draftspersons may not be convertible to

computer-assisted-design technicians

Organizational Considerations
Embodied ESAs are hived by organizaticons to fulfill TORs requived by

their production functions. These production functicns and the TDRs the

require are derived from the demand for thelr products and services. ALl

roganizations, howsver. do not demand similar bundles of KSAs {(either acvoss
or within themselves). The differences in demand ultimately stem from the

pursuit of different segments of the product and service market.
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ik}

Organizations are assumed to develop strategies which

their perceptions of what goals would be best to pursue to mavimize some

crganizabional subtcoms fe.g.. profit) (of. Fovrter, 1980}, Given these ty

grals, one could azsume that crganizations will seek to concentvats on

re consistent

with

marketing preducts and services thait can either be provided more efficiantly

than others while fetching the same price. or in creating new products and
services that they believe will creates new consumer demand and offer (at least
in the short run) zome monopoly profits for the innovator.

Either of these two stirategies will require the development or
configuration of KSAs which are not generally avallable in the external
market. Thus, the producticon function of more successful firms {(either '
through improved efficiency or product inmovation) will net be the same as
cthers which do not achieve higher than normal returns.

In the next section, we will examine the effects of changes in the
product and service market on the cutcomes of gmplovers. We will argue that.
for emplovers. skills obsclescence is realized when competitors’ profits
imeasured on some relative bases) esxceed thelrs when the raw material and
capital components of the production function do not significantly differ. He

will further argue that the onset of skills cbsolescence is coly velated to

relative deficits in SHC and the way 1t is created and managed by the

crganization since GHC would be in perfesctly elastic supply to the firm in the

1

bor market.

B

Market Influences on Skills Obsolescence

section we will consider the effects of the introduction o

1]

In thi

product or service on wages and employment 1o firms and/or indusivies affec

fu

by this introduction. We will alsco examine the effect of elasticities o
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demand for and supply of ESAs on individual, ocrganizationals, and market

outcomes

Product Substitution Effects on Derived Demand

- A

Elementary microecocnomic theory fof. Ferguson. 17567) indicates that a
change in the price of an existivng good or the introduction of & new or
improved goed leads to a change in the relative prices of cother goods and/ov

real income for the consumer. Considers for examples the introduction of solid

state memories in computers. Thiz resulted in a decline in the costs of
storing information that ultimately led to the possibility of the microcomputer
market. Increassed efficiency in this memery medium, as well as advances 1n.
magnetic media, enabled many small to medium businesses to use slectronic data

processing for the first time, rather than manual filing and recall of

iw]

information. Figure 1| shows the effect of the introduction (and rapid price
decline) of solid state and more efficisnt magretic media on the use of

it

i
o
r
1]

m

computers and mandal filing systems. Assume that the Y axls repres
gquantity of manual filing systems (F) demanded and the X axis the guantity of
zlectronic data storage and retrieval systems (C) demanded given the relative
price relationship of the twe. The relative amount of each demanded, at any
givern point in time, depends not only on consumers’ tastes but alsoc on the
relative prices of the products. Assume that FC represents a budget line which

tands at the frontier of the combinations of F oand C that can be purchased

Y|

]

with & given sum of money. At a given level of real income (say ). a consumer
may be indifferent to a variety of combinaticns of F and O Indifference curve

I shows. for example, that there is some mintmum of either manual filing

systems or electronic systems that the consumer desives. The price of either

+

il

w
11

would have to fall greatly for less of the other to be purchased at the t
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.

of indifference curve I. The amounts of F and C purchased are determined by
the point of tangency of indifference curve T with budget line FC.  In this
case, ya of F oand wy of T would be pwchased.

Now assume that zsolid state memories and magnetic media lmprovements led
to substantially lower costs for electronic as opposed to hard copy storage.
The reduction in price for computing equipment would shift the budget line
from FC to FC7'. Other things esqual. the vexl incomes of consumers of storage
media would ircrease since they could purchase more for the same nominal
amount. Indifference curve II might vrepresent their preferences for filing
and computing equipment at this new higher income level. The point of tangency
of indifference curve II with FC© is at R with va unlts of manual systems '
purchased and ¥a units of electronic systems.

Insert Figure 1 about heve

With the guantities of marual and electronic systems demanded changing to
va and H¥g. respectively, there follows an alteration in the derived demand for
labov (and hence guantitiss of ESAs) for both types of products.  These changes
can be graphed in Figures 2 and 3. HRecall the reduction in guantities of F
purchased from va to yva in Figure 1. Part of this change is due to the

substitution of © for F and i1z represented by a decireass from va to va.
Howevers the increase in real income due to the reduction in the price of C
allows a shift to indifference curve ID which is tangent to budget line FC and

from ye to va. MNotes

an increase in F purchases due to the real income shift
however, that the decrease in purchases from yva o ve due to the substitution

of F for © 1s greater fhan the increase from ve to ys due to the income
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chanae. These combined effects are reflected in Figurs 3 by the downward shift
in the demand curve for F {(repressnted by De) to De-o For G the demand curve
shifts upward from De to De- dus to the combined substitution and income
effects.

fAssume that the ESAs necessary for producing either type of system are
mutually exclusive and that the following analysis applies to the sntire labor

demand and supply for =ach market. The effect of the changes in demand for F

and C resulting from the price change in C lszads to an increase 1n wages for
Scmacc, from W to W' as emplovment increases from E to E7 in the computer
market in Figure 3. Cenversely, the wages and employment of perscons with K5Hs
relevant to manual systems fall from W to W oand E to EY in Figure 2.
Insert Figures 2 and 3 about here

There is a greater (derived) demand for KSAs related %o electromic data
processing because the price-performance relationship of EDF in relation to
nther media has improved. In the marketplace, the KSAs of E minus BE7 manual
filing system smplovees would become surplus as wages fell from W oto W7 It

should be voted that the ESAs are not incongruent with TDRs. thers iz

i
e
=t
o
—
e
w
ot

oversupply of them at the new market equilibrium. (It should also be noted
that while the ESGs in =ach industry are GHC within the industry. they are
specific to the industiy. This is what creates some degree of inglasticity in
f

act is also germans to our earlier discussion of

their supply. This

individual reactions in KSA supply to secular and cyclical changes in the

-

derived demand for labor). For E emplovees to remain at work given the new

demand scheduls (De-) in Figure 3. wages must be cut to W' in Figure 4.
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atinng are seldom designed to accommodate this

.Ll
H
,u

Compensation systems in

i

gvent. Un the other hand, wages could be maintaired at W if employment were

decreased to £77 in Figure 4. This is eguivalent to laying off emplovess while

0

prESETYing wage {Dbviouslys the organization will also be making some long
and shortrun accommodations in its producticon function as labor becomes more ov

less eupensive relative to other factors of production.)

i

i

ain operating targets lik rofit or
‘ g g H
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return on investments then as the derived demand for TDRs falls., if it iﬂteﬁda
to continue to compete in its same market. wages must be cut or & different
production techrnology adopted (regquiring modifisd TDRs) to continue established
performance levels. If the latter is chosen, then skills cobsolescence will

oecour. IF the former is chosen. a given set of KESAs will simply sarn a lower

r‘l
l’[l
[l

return than previcusly for the emplo
£#11 of the foregoing assumes that the ocrganization 1s making the best use

of the available KSAs possessed by its emplovees, il.2.. they are emploved in

of the introducticn of

1
ot
151

Iv the example above, we demonstrated the =ffe

an improvement in a product which was a substitute for ancther produced by a

different industry. In that example, the K5As of employess in each 1ndustry

i

were assumed to be mutually exclusive. We will row develop an example o

within industry product substitution and its effects on emploveent in the firm
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which makes the improvemsnt and the one for whoss products the substitution is

Consider, for example, the market for large scale disk memory storage

ers. Among other suppliers have been Burroughs

iMemorex Division)s Control Data. IBM. and Storages Techrology. Each of these

firms designed. developed, and produced disk storage systems for purchase or

I.I'l

lease by users of IBM mainframes. Over the past five vears, Memovrex was
acguivred by Burvoughs after undergoing severe financial difficultiss {which

have ain occurred within Burvoughs) s Control Data has abandoned the market,

I.LJ

fl

and Storage Technolegy is in Chapter 11 bankvuptocy. Some of theses difficulties

213
i
m
i

associated with the current weakness in computing system purchases. bnt

others may liksly possibly be attributed to skills obsclescence.

g

I the foregoing example, it is clear that the production functions of

i
—

all suppliers are not the 1 available and

it

ame2. The capit

4!

cale of large d4i

DYl

1
by

memary manufacturing operations for IBM are considerably greater than any o

ot

it

its competitors Ands simce the design of new disk storage systems depends on

krowledge of the mainframe to which they will be attached, IBM has &

“substantial lead in thelr development since they know their systems interface

in
{

reguirements. It 1s also possible that the other suppliesrs in this market
fz=lt that their retwnss while lower than IBM s, wers still considerably

higher than they could achieve from alternative investment and weres thus

o
.

willing to commit resources to 1
Notwithstanding these differences, any contribution to the reduced
ability to compete that comes from the labor input must be associated with

incongruence between SHC KS5As and the derived demand for TDRs imputed from the

marketplace. For the set of KBAs that are GHC to the industry. the supply to
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the firm is likely o be highly elastic., Thus each firm can incorporate

similar K36z into their production functions where the ocutput 1z known.

However, during the innmovation phase for & new product, the ESAs that are
sssociated with the TDR reguirements that will ultimately be demanded reside
with only one firm-—the innovator. Whern the inmovation is knowns the KS&

requirements will become GHC and the supply of these ESAs will svpand vapidly
if those with aptitudes for acguisition belisve there will be high payeffs for
acouisition within the time pericd necessary for obtaining them. Up to the

point at which the innovation is known, the ESAs are SHC to the innovating

1

firm. While the informational content of the SHCs will be hard to rets

;u

sven during the innovation phase, the managerial SHUs which led the
organization to develop its particular strategy will probably not become GHC

for the market because they will already be being applied to the mext product

n
d‘
IJ_I

20y SEQUENCE.

Organizaticonal Adaptations to Change and Effects on kKSAs
We will consider the effects of product market substitution in two ways,

First, we discuss the firm exuperiencing the substitution for its product, and

T

seconds. the firm whose product is the new substitute.
Unless the income effect from the substitutlon overwhelms the substitution
effect, the firm whose product remains at the same price will suffer a decline

in demand. There are wiety of responses that might cccur.  In our

m
<
m

gxploration of responses, let us assume the following: (&) no significant
differences exist in the use and efficisncy of capital between organizations

and no significant advantages are possible for any firm in the use of capital:
{b) the producer who experienced the decline in demand was not making abrormal

profitss and (o) the substitution occurs within the same general product market
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price-performance ratic).
This sceraric describes a situaticon in which the substitotion resultsz from
z product attribute innmovation rather than a production technology

breskthrough. The firm is faced with essentially thres alternatives: (a)

irvent & product with significantly better price-performance value than the nze

irnovation, (b)) design and produce a product which essentially duplicates the
improvements of the innovative competitor, or (o) abandern the market. We will
foouss in turns on each of these alternatives from a TDR-KESA standpoint.
Invention ;

Invention requires the acguisition or use o
utilized in the organization. When this strategy is pursued, there are no
immediate firm specific TDRs. There are. however, certain aptitudes and RED

lated ¢

ot

FSAs that are known to be v invention success in similar firm

T
T
in

A5

T
'

These K34s may be in elastic or inelastic supply depsnding on the overall RED

m

[

activity in the industry (and cthers that use close substitutes for

industry-specific K3As). If the firm has successfully invented in the past

with present erployees. general TDR-KSA congruence is probably available. From

i

competitive standpoint, choice of this strategy might turn on sxpected
returns from this vis a vis other activities {(for a general look at issues

related to strategy, see Forter. 1930).

Imitation

Imitation assumes that the ciganization will produce a product with

L

3 (]
i
Hl
14
o+
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11
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1ly similar performance capabilities (with, perhap: ome price

tvantagest. This approach might freguently be pursued where a system requilres

1t}
-
s
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ul

everal components, where there may be a significant maintenance aftermarket,

ifi

or where purchasers can be comvinced to view the product as a commodity TORs=

lterad fo match those necessar

Lo produce the

~

iy

it this situation would be

i

=
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ot
or
o+
or

imitation. The largest scurce of supply for the specific KSAs reside
innevative competitor. Within the imitating organizations the amplover may
develop the necessary ESAs thiough intensive examination of the competitor’s
product and cther development methods. In the short vune the supply of ESAs 1

probably very inelastic in the market., thersby vequiring all employers to pay
substantially higher wages to obialn them. In this case. the short tun 1s the
period of time necessary to develop the HESAs in the present work force. For

the emplover to adopt an imitation strategy. it must be able to affirmatively

answer one of two guestions. IF I decide to pivate ESfAs from my innovative
competitor {(assuming no invention barriler agrsements are snforceabled, can 1
afford the salariss necessary to induce movement given the inelasticity of

supply in the market? If I decide to develop K5As internallys. will there be

«t
o
i
M
]
[}
ot

up

l 1

ercugh time before the next ivonovation is introduced for me to reco

i

atisfactory profif through sales

of my emplovee development and sarn & s of an
imitative product
Abandon the Market

Abandonment suggests that in the long run the firm expects that iis

3
3

irnvestments can gain & higher return in some other endeavor. The choice
whether o not to abandon the market will depend to some extent on its ability

to shed physical capital and labor necessary for its present products. This

!1!
1'1'
-
a7}
ot

might involve a sale or a shutdown. It might also involve subst

retraining if the employer beli:

11(

ved that emplovee aptitudes were sufficiently

m



Figh to acquire KSAs for a new market to provide at least the =

‘l‘
=
m
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returns that might be available in an imitatlion envivonment.

Strategies for Imposing and Avoiding Skills Obsolescence
The marnmer in which specific firms are organized and develop theilr

strategiss contributes to theilr performance (Mivazaki, 1984) and becomes part

m

of their producticon functions. Successful achisvement of goals (relative fo
other organizations) reguires the design and implemsntation of a different
{better) producticn function than competitors. Differences in the structuring
of the labor portion of the production function are asscociated with job design
and organizational structure (i.e., the TDRs [ESA requirements]) aspects which

are idiosyncratic to the organization. To the extent that the TDRs necessary

o

or strategy farmulation and implementaticon are firm-specific and unknown to

!.U

the market until the results of the strategy can be seen in the markeiplace.

!ll
L]

zkills obsolescence (i.2.. a labor component within the production function

that impedes the abllity of the crganization to compete) within the

d—
"t
s o
i
a1
ot
D
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organization is entirely a result of inadeguate managemsn

There are a variety of mechanisms that firms might wuse to blunt the effscts
of imnovaticon by competitors on TDR-KSA relaticnships.  Some of these have to
do with the relative mobility of different types of labor and the attendant

prssibilities of creating monopsonistic advantages for themselves.

Adctual and Potential Monopsony

The recent downsizing and movement of many "rust belt" mamufacturing
plants is not entirely related to climatic preferences and taw rsbates. The

movement of irelatively) large facility into x gecgraphically defivned labor

B

1

market may allow the emplover to exert monocpscony power. If. for example. 2
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large manufacturer establishes
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market of 5,000 persons. it n
snough to attract emplovees away from other organizations. To de this, it must

anticipate being able to make larger profits from the labor of emplovess than

ing competitors in that labor market. Second, if the wage
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rate is high encugh to establish monopsony (single purchaser of an input to
production? power initially, and if the employer is the only employer in that

industry in the gecgraphical area, it gains actual monopsony power in the long

L

rur because of the geographical specificity of the KSAs of emplovees whose TDRs

are related to specific products. As products change, employees have no

alternative opportunities at similar wage rates so emplovers can afford fo
layoff anticipating almost full recall when business improves. and employers
can invest in what would be GHC kS6s for these emplovees as products change
hecause it is in & monopsony position in the geographic market. While the K3as
would be BHEC in the industry. because of the geographical limits on the labor
market for those KBAs, they are, practically speaking. SHD ESAs for the
employer.

Fotential moncopsovy power (Bronfenbrenner, 19340 might be gained in two
ways. The first is to pay salaries that are above the rate at which the market
would be cleared. For an crganization to be able to do thils, 1t must have some
noncompetitive advantages in its product market or it will earn lower returns
than competitors. The second is more subile and alsc vequirves some
noncompetitive advantages in the product market. I an organization is seen by
labor market supplisrs as one in which employment creates GHC, then choosing to
work for it rather than ancther which only creates SHC gensrates returns to the

individual over and above his/her salaryv. Consider, for example. a jobzesbar



Gkills Obsolescence 24

whe in the comouter industry. IBM has a much larger share of hardware {and

‘h

il tware) markets than any other supplier. Since computer operation

3

= i

Uil

procedures ares partially dependent on the make of hardware uvssds gaining

i

euperience on IBM equipment creates opportunities for transferving thi

GHC to a larger subset of potential future employers. Further, 1f IBM (or
another company) has a particularly good reputation for its management

supertise, then gaining experience as an IBM manager may be GHC rather than SHC
i the marketplace if employers believe they can improve their own management

by Riring current IBM managers.

Compensation Practices to Develop KSAs .
We assume that organizations design their compensation systems to
influsnce employee or applicant behavier. These bshaviors inveolve movement

cross and within the erganization’s boundaries, developing KESAs, and applying

w

developed ¥SAs at high effort levels toward organizational goal accomplishment.

Long Run Strategy and Pay Structures. The internal labor market of the

[:1

tion consists of collections of TDRs at a varisty of levels of

u«
X]_l

ovrg

difficulty. FRather than conceiving of the organization as a pyramid. one might

instead view 1t more as a rectangle where the breadth of TDRs is (relatively!
constant xs the height of the rectangle increases Within the rectangle,

however, the density of employees at each succeeding level is smaller. Thus.

the TDRs regquire beth a greater intensity of KBAs. but might also reguive a

greater variety as well. The pay structure of the corganization should be

desigrned in such a way as to staff sach of the cells in the rectangle with the

Wl
1]

correct amount and type of KSAs given the TDRs necessary for accomplishing

1-1'

organizational goals. The organiz needs to motivate employees who have

given levels of aptitudes to choose the development of those KES5As which will be
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applied to TDRs which will generate the largest profit improvement

emplayer Since differsntials must be known before choices can be made abeout

21}

which FSAs to develop, the pay structure can be considered a lesad mechanism i

developing enplovees.

Lomg Fun Strategies and Fay Svstems. Many crganizations tle individuszl

r = 5 -

pay changes to changes in seniority and/cr merit ratings. As a person’s fes

I

within the organizaticn increases. these changes are permanent additilons ic

a

orne’s zgalary level. These methods lead to two conseguencess the organlzation

in

mist comsider. Firvst, if salaries increase more rapidly than individual

-
<
1]
Pl
g
B
i

productivity. then the KS5As of senior workers are more sxpensi
comparable ES5As possessed by new entrants to the firm. Second, if freguent
retraining of =zmployvees is necessary. the more senior emplovees will have to

a more rapld rate or having acquived them perform at
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il
i
0
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gither acgui
a higher rate bthan new entrants for the organization to justify investments in
them rather than the new entrants.

If the performance of an organization iz wltimately decided by the
quality of 1ts management., and 1f the development of strategy reguires SHC

FS50ss then the organization must design ways to reward the acguisition and

e

results from the application of appropriate ESAs for developing strategy.
These must be tied into the managerial performance measures that identify
success in the marketplace. probably ultimately reflected in the performance
of the firm's securities (or ability to obtain rescurces).

Sheort Run Strategies and FSA Acguisiticn. When an organization changes

production techrnology or produces products using different TDR desigrs which
require altered ESAs. it makes senss fo tie the level of compensation to the

present demand for the KSA reguirements of the job.  This means that ESAs in
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& supply would at lower rates
which are now nesded but weren’t previcusly shoul
rates., Emplovess who acguive these KSAs would th
rates. This approach is similar to those advocat
plans {Lawler. 1782) sxcept that in this suggesti
decreased compensation. One could alse argus tha
acquisition should go oonly to thoss who develop t

sguilibrium is being premiums for o

spected to decline.

=

Organizational Choices:

nte are created and de

v

=2s

tiyerd

than previously and b
d be compensated 2t nigher
g be pald at these highe
ed within skill-based pay
oris BSAs 10 oversupply Tace

hem most guickly. As
articular E3As might be

A Model

routingly. The development of

FShAs responds to theilr requivements embodied in TDRs. Howsver. ESAzs are also
developed independent of the product market and may sventually becomes applisd
to products.  These ESAs may be developed by entreprensurs who svpect that
investment in them and their application will vesult in sbnormal returns in the
future., They may also be developed as the result of sponsors of individoaals on
the supsctation that there might be some sconomic or soclal refurn in the
future. We are not concerned in this paper about these types of HS4s ewxcept o
note that unless an organization 1s a product imneovator. it will continually be
forced to react fto market changes and the likely substitution of other products
for those the firm produces. The development of HSAs by an entrepgrensur are
done on & vizk basis with the expectation that their veturns given the v
involved will ge greater than from other KSAs for which TDRs already suist.

in Figurs

5. These are the =sconomic ability of theilr emplo
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already developed KSAs for skill acguisiticn), the periocd of time over whioh
develapmental sxpenditures will be recoversd, and the extent of the market for
the new product for which new ThRs are devived.
Tngert Figurs 5 about here
Emplovers must make decisiong regarding the purchase or development of

¥SAz around thess three issues. The emolover must expect that the markel will

ke large encungh and that it will be able to obtaln a large encugh share of the
e return. 1t must alzo expect that the market for the
gncugh duration for the investment to pay off. This

iz particularly risky when the first entrant to the market may alveady be

developing an improved product which would make the
present product obsolete.  The employver must alsco be concerned with the
sronomic ability of employ to acoulre or possess the relevant

il

e

FEAs. Where an emplover

lags

n a particular market, especilally 1f 1t has

b

tried to develop products there, it must have some doubt as to the sconomic
ability of its smployess. New entrants to s market may have smployess with
Figh aptitude levels but little KSA acguisition knowledge for the speoific
market. Emplovers who hive in the external market must usually pay 2 premium
if the eronomic ability fto acguive the particular ESAs 1s known to the
spplicants. Further, new employess must have an tnvestment in SHOC ESAs bafors
they are capable of performing in the new organizaticn.  Thisz may be alleviated
somewhat by making them a separate organizational entity.
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Conclusion
Thers iz & certain circularity to the development of =skills .

individuals.

i

Those affected by obsclescence. organd
changes in demand in the product and servi

ig other organizations and individuals tha

This development results from the espectaticns of abrormal returns.  If

zpplication is successful the returns to developed KSAs and products fall and
(3% B P

The present EEhs of individuals alsoc are at risk to obsolescence sven 1o
the absence of changes in the product or service market. Az 2503 for
production become well known, atiempis to capture them mechanically will be
undertaken. Machine tools. computing eguipment, and artificial intelligence

prograns are @xamples of these types of capture aechanisms,

holders. Two choices fage thess individuals:  (3) attempt to limit the sopply

of FS#s in the market to keep wage levels up {(which

mechanically capture the ESAs), and b) make chois

w

within their abllity levels with training investmen

anticipated remaining working lives.

cheolescence are understood. individuals and organizations cannet makes wise
choices about Pow to vespond to them in thelr acquisition and use of ESAs,
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Footnotes

3
i

Humar capital theory will be discussed in the section on individual

holces in BBA acguisition, below.
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Skills Obsolescence
Figure 1

Effects of Price Change on Product Consumption
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Figure 2

Wages and Employment for Filing Cabines KSAs
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Figure 3

Wages and Employment for Computing Memory KSAs
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Figure 4

Wage and Employment Changes to a Decline in Demand
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Figure 5

Factors Associated with Response to Environmental Change

Economic Ability
of Employees
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