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ABSTRACT

Reorganization of Firms and Labour Market Inequality*

This paper explores the implications of the ongoing reorgamization of firms for
inequality in the labour market. We show how recent technological advances n
physical and human capital can lead fo the breakdown of occupational barners,
creating demands for new combinations of skills, and thersby leading to new
patterns of wage inequality. Specifically, our analysis indicates how the changes
can segment the labour market into an expanding sector of restructured firms
where wages are nising, a contracting sector of traditional firms where wages are
relatively stagnant, and an expanding poo! of the unemployed. The analysis helps
explain various significant labour market phenomena, such as: the increased
versatility of work; the widening dispersion of wages within occupational,
educational, and job tenure groups in the United Kingdom and the United States,
accompanted by a narrowing of the male-female wage differentials; the
reorganization of firms {rom task-onented departmenis o customer-onented
teamns; and the breakdown of cccupational barners.
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NON-TECHNICAL SUMMARY

Over the first half of this century firms managed to achieve unprecedented
gamns in productivity by breaking production, development, and marketing
processes nto sequences of tasks that could, to a considerable extent, be
performed autonomously from one another. This innovation was substantially
facilitated through two important developments: first, the nse of Tayloristic
production processes, In which a set of standardized and extremely
specialized nputs is processed through a set of fixed, inflexible production
techrologies 1o yeld a set of standardized outputs; and second, the rise of
large, bureaucratic producer organizations in  which management,
administration, production, sales, and product development tasks were
performed n different departments, coordinated through a hierarchy of
managers. Both of these developments testified to the imporance of
spegialization, in production as well as organization. Firms became
ncreasingly characterized by a dichotomny between managers, who made the
strategic decisions, and operaiors, who executed them through highly
specialized routine tasks demanding liftle individual discretion.

Over the past decade or more, however, a widespread process of
orgamizational restructunng has begun to take place, affecting firms in most
mdustrialized market economies over a broad range of manufacturing and
service sectors. This process is undermining the conventional wisdom about
how firms function. in particular, it calls into guestion the need for extreme
specialization of work and standardization of products; it 1s changing the
nature of work and altening the relations between employers and employees,
and between product suppliers and their customers. Furthermore, in creating
demands for new combinations of skills, it 1s leading to new patterns of labour
market inequality, with regard to both wages and employment opportunities.

The paper examines the consequences of these developments for the
recrganization of work, the move towards multi-tasking and the consequent
breakdown of occupational barriers, the transformation of job opporiunities,
and the implications for wage mequality.

Hecent technological advances and improvements In physical and human
capital have undoubtedly played a central role in dnving the restructuring
process. We will call the traditional firms ‘Tayloristic orgamzations’, and the
new, integrated ones ‘holistic organizations’.



The mcreasing use of computers to transmit information within firms and the
ristng versalility and programmability of equipment have increased the
complementarities across tasks {e.q. production, marketing, customer service,
product design) that a given employee can exploit. Furthermore, the
increasmg level of all-round knowledge that has been disseminated through
the educatlion systems over the past few decades has made young people
increasmngly capable of performing muitiple tasks. This accumulation of human
capital has also changed people’s preferences away from the monoctonous,
single-purpose Taylonstic [obs to the freguently more varied and stimulating
holistic ones.

Our analysis shows how these changes can segment the labour market into
an expanding sector of restructured firms where wages are rmsing, a
contracting sector of traditional firms where wages are relatively stagnant, and
an expanding poot of the [obless.

The theory outlined here can be seen as a potential first step towards
providing new undersianding of a consiellation of seemingly disparate
phenomena: the increased versalility of work; the widening dispersion of
wages wilhin occupational, educational, and job tenure groups in the United
Kingdom and the United States, accompanied by a narrowing of the male-
female wage differentials; the decline in the importance of centralized
bargaining relative to firm-ievel bargaining in many European countries; the
growing importance of broad-based education in improving people’s job
cpporiunities; the reorgamzation of firms from task-oriented departments to
customer-oriented teams; and the break-down of cccupational barniers.



REORGANIZATION OF FIRMS AND LABOR MARKET INEQUALITY

by Assar Lindbeck and Dennis I. Snower’

Much of the history of cconomic enterprise has 1nvoived reaping the benefits from
specialization of labor by dividing mcreasingly fragmented tasks among different
employees - as vividly described already by Adam Smith i his Wealth of Nanons. This
development was greatly facilitated through the rise of “Taylonstic orgamzations,” where
standardized inputs are processed (o yield standardized outputs, and where different
functional tasks (e.g. admimistration, production, marketing, design} are performed in
different departments, coordinated through & hierarchy of managers. These organizations -
common 1n both the manufactuning and service sectors - testified to the importance of
specialization of work, i production as well as organization.

This pervasive orgamzational structure 1s now i retreat. Charlie Chaplin at the
conveyor belt, in the movie Adodlern Times, 15 no longer the prototype worker. With
hindsight, the wave of change began well over & decade ago; 1t has accelerated in recent
years, and may be expected to gather even more pace over the next decade. The
organization of many fitms m both the manufacturing and service sectors 15 being
progressively restructured. This process calls nto question the need for extreme
spectalizayion by skill-specific occupation, creates demands for new combinations of skiils,
and thereby leads to new patterns of wage inequality.

The restructunng process 1s charactenzed by a number of complementary features.'
First, the orgamzational structure of firms is beconung {latter: the new structure 15 built
around teams that report to the central management, with few if' any mtermediartes.
Second, production processes are beiag transformed: the applicauon of computer
technology, flexible tools, and programmable, multi-task equipment reduces returns to
scale and permuts greater production flexibility. THird, the flow of information within firms
has been revolutionized: the introduction of computenzed data systems permuts more
individuaiized treatmeat of employees and customers, facifitates the decentralization of
decision making, and enables employees to perform multiple tasks and explont
complementarities among thes. Fourth, firms offer broader product lines 1 smaller

quantities, responding more readily to customers’ requirements: customer participation in
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product design 18 growing aad there 1s preater emphasis on product quality and ancillary
services. And fififi, the nature of work 15 changing: occupational boundanes are breaking
down as workers engage in muiti-iasking and work rotation. These various aspects
distinguish the traditional, Taylonstic orgamzations from what we shall call “holistic™
orgamzations.”

Recesnt technological advances and improvements i physical asd human capital have
undoubtedly played a central role in drsving the process whereby Taylonstic orgamzations
restructure info holistic ones. The mcreasing use of computers to transaut information
within firms and the rising versatility and programmability of equipment have increased the
complementarities across tasks (e.g production, marketing, customer service, product
design} that a given employee can exploit. Furthermaore, the growing amounts of all-round
knowledge that has been disseminated through the educanion systems over the past few
decades has made young peaple mereasingly capable of pesforming mudtiple tasks. This
accumulation of human capital has aiso changed people’s preferences away from the
monotonous, single-purpose Taylenstic jobs to the frequently more vanted and simulating
haolistic ones.

in what follows, we exanune the consequences of these developments for the
recrgamzation of work, the move towards multi-tasking and the consequent break-down
of oceupational bamers, the transformation of job opporiusities, and the implicatsons for

inequality m the fabor market

1. The Reorganization of Work

In standard microecononuc theory, the production function is a black box m which a
vector of inputs 15 transformed into a vector of outputs, and the allocation of tasks among
woskers s not specified explicitly.” To examine the effeet of the restructuring process on
{zbor market imeguality, however, we need fo look wnio this black box. When different
workers i a Taylonstic orgamzation perform different tasks, the distnbution of wages
across workers clearly depends on the distribution of productivities across tasks. But when
the organization of work s restructured along holistic fines, so that individual workers are
assigned multiple tasks, the link berween the distnbution of wages and the distribusion of
task productivities 1s broken. The reason, clearly, 1s that the distribution of task

praductivities no longer coincides with the distribution of productivities across people.



To distimguish clearly between these distributions, it 15 conventent to express the
firm’s production function m two alternatrve ways. ose mn terms of tasks and the other in
terms of people. For simoplieity, suppose that the firm has a production finetson in which
two types of labor are employed at two tasks to produce 2 homogeneous output. Let 1, be
the sumber of type-s workers that the orgamization employs, let 1, be the fraction of
worker j's available time devoted 10 task 1, where 7, + 1y = 1 and fet ¢, be the
productivity of the type.s worker at task / (per umt of time}. Then e, 7am + eatar 15 the
amaount of labor services devoted to task 1, and the production fimction m task space (ie.
in terms of activity level by task} s

o = fli(_e“.-”nl +epll- o )m e, (1=, 0m, +c3:r13nz)j (la}
where £, fz = 0 and ;. f2; < 0 (positive, dinumshing returns to the two activities),
Furthermore, (€5, 7y, + ¢3 1,0, 15 the amount of labor services performed by the type-
workers, and the production function i people space (i.e. 11 tesms of workers) 15

= gl:('-'u‘_n +ey(1- Tu)}”l-(‘-’x:([ —~y) '*"-':ﬁu)”zg (1b)
&, 2> Oand g4, gz < O (positive, dimenishing returns to labor}.

Suppose that type-1 workers have a comparative advantage at task {, and type-2
workers have a comparative advantage at task 2, so that (e))/e21) > {¢17/ex). Morcover.,
assume that the productivity of worker 7 at task s depends on his exposure to the task: ¢, =
¢, {7;). In Lindbeck and Snower (19952}, this relation 1s rationalized as a tradeoff beiween
{1} the “return to specialization™ whereby a worker's productivity at a task rises with the
frection of the available workisg tme spent at that task, and (i} an “informational task
complementarity” whereby the worker's productivity at a task depends positively on the
mformation and skili gained from the time spent at another task. For all r, where the retumn
to specialization deminates, the productivity finction v, = e, (1,) is monotemcaily
wncreasing, and for all 7, where the mformational task complementanty dominates, the
function 1s decreasing.”

Let the firm's fabor cost be ¢ = wm, + w,ir,, where i, 15 the real hourly wage for

type-/ abor.” Then firm's dectsion problem 1s to maxipuze 7 - ¢ - ¢, with respect to », and

"

4, subjectio 7, +71, =1, r=, and the predetesmined wages w,. Given that the solution



fiesn the range #, >0, 6 <7, <1, the Kuhn-Tucker conditions for profit maximization

are

(&ridy=0 and (&r/cr )20, (&/dr Wl-1,1=0 )
The first condition of (2} deternunes the number of people employed and is quite standard.
The second describes the choice of work orgamization by determminmg the allocation of
each worker’s time across tasks. If the profit maxumization problem has an interor
optimum with respect to 7, (so that 0< v, <1 fory= 12, where 7, 15 the profit-
maximizing 7}, then the firm chooses a holistic orgamzation of work. But if the profit
maxumum s altaized at a corner point 7, = | and 1, = |, the Tavionstic orgamzation s
chosen.

Figure | depicts profit 1n terms of the time alfocation { 7,,) of a particular worker,
taking account of the constramt 1), + 15, = | and holding the time allocation of the other
type of worker at its profit-masimuzing level, If a firm's profit opportunities are given by
the curve 7', then &t will choose 2 Tavlorstie orzamzation of work. since the profit

maximum 1s achieved when ) = 1. If another firm’s profit oppertunities are given by the

"
curve 7. then that firm will choose a holistic organizaton, smee profits are maximized

when 0< 7% <. The latter profit curve 1s depicted as hump-shaped.” which occurs when

the marmnal return 1o specialization donunates the informational 1ask complementanity at
fow values of 7, but the mformational task complementarity dommates at high .

Observe that when the organszation of wark s Taylonstic, the production functions
(1a) and (1b) are identical, smee n; = o) = 0. Then it 15 clearly unnecessary 1o disunguish
between production fanctions in task space and people space. But under holistic
organization, the two production functions are distinct. since the productsvity of a
partrcular task can no longer be identified with the productivity of a warker.

In this context 1t 15 easy to see how the process of restructunng Tayloristic
organszations inte holistic ones can be drven by three major smprovements in physical and
human capital: (i} advagces in mformation technology that merease mformational task
complementarities, (i) advances in production technologies that increase the technological
complementarities given by the magnitudes of the cross-partial denvatives /12 and f, and

(iit) advances i human capital that make workers more versatile, reducinz workers’
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comparative advantages, so that ¢y/fey falls and ea/ez; rises. These changes all raise profit
per worker and, if they are large enough, they reduce the fraction 5, at which profit per
worker 15 maxsnuzed. Reinterpreting Figure { sn time-senies terms (rather than in cross-
section terms, as above), these advances raise the profit curve and shift us maximum o the

i

lefi, so that the corner pomt solunion 7, = | tarns into an mternal selutton 8<% <1. The

reason for the fatter effect 15 that the opportumiy cost of a nse i 5,15 the corresponding

fail in the fract:on of time spent at the other task (7, 7 = j ), and the above advances in

phystcai and human capstal all raise this opportunity cost. As result. it Figure |, the #'
curve 15 gradually transformed into the # curve. Thus, if the above changes are sufficiently

large. Taylonstc organzations are snduced to restructure alosg holistic fines.

Ik, Labor Market Inequality

The anatysis above can shed light on how the resiructunng process affects labor
market 1nequality. Our theme 15 that this process creates increasing demasd for versatility
and thereby “re-segments” the labor market. We argue that where this restructunng
oceurs, mequality i wages and job opportunities will come to depend less on workers’
productsvities at specific task-specific occupations and more on thor degree of versatility
across tasks,

To expiore this theme n a simple way, et the production function of each firm take

the form:

g=y. Y e . =12 (3}
’ r

For simplietty, we assume that each Taylovistc firm offers ' jobs,” with (n/2) of
them at task | and (#/2) at task 2, and that workers have the same praductivity at hoth
tasks: en{11 = ¢az(1). Then each Taylonstc firm's production function may be written as ¢
= e (TUAT12) + e 1DOF72) = o019, Let the wage be the outcome of 2 Nash barpaning
process’ between each employer and employee, 1n which the employee receives a
propoertion p (where 0 < g < 1) of the relevant susplus:

W= g {1 (da;
leaving each Taylonistic orgamzation with a profit of

at = (- ge, (0w (3a3



The holistic firm 15 assumed to employ fewer people than the Taylonstic one: 47 <
# . (Lindbeck and Snower {1995a) denve this difference from the cbservation that
Taytorstic orgamzations charactenstically have larger fixed costs of operation and thus
larger returns to scale than holistic organizations.) Assuming that the two types of workers
have symmetric productivities (so that ¢1{ ey} = ez w2ad and el 1- 1)) = epa{ 1-122) for 0 <
Ty = a2 <I), 1t then suifices to focus fust on the type-1 worker, since the type-2 worker
must have the same productivity and wage m equilibrism. Thus the production function of
the holistic orgamzanons may be expressed as g = ey o) + e (1~ 2534 for 0 < ¢/
< 1. The resulting wage 15
wh = ey, - ey (1= 1) {4b}
and the assocated profis of each holisiie orgamzation 1s
7= (- e 7+, (1-oi ) u” {5h)
To fix ideas, consider am ital equilibrum . which  eg{l}’ >

{en Tl v ey (1= sa that all workers are employed m Taylorstic organizations.

Let the Iabor {orce be a constant /. and let there be Lin” Tayionstc organizations, so that
there 1s full employment. There is no labor market inequality 1n this iitial equilibrium, since
all workers are assumed to have equal producuvities. In practice. of course, productivities
differ across task-specific occupations, and thus the wages at Taylonstic frms will differ
correspondingly. This does not mean however that our analysis. based on equai
productivities, will necessarily overstate the degree 1o which restructuring generates
nequality between versatile and non-versatile workers; on the contrary, as we shall see. the
analysis may well understate it.

The ongomg advances in physical and human capital, described in Section [, raise the
preductivity per worker at holistie orgamzations (e,,77) +e,,(1- r{})} relative to the
productivity at Tavionstic ones {e,,(1) } and, as result, they rasse the holistic profit (5b)
relative 10 the Taylonsuc profit (5a). We assume that Taylonistic orgamzations differ in
terms of therr costs of restructuning mto holistic ones, Ordenng all Tayionstic
argamzations m terms of these costs, from the highest to the lowest restructuring cost, we

let the marginal orgamzation’s Testructunng cost {£) n terms of the number of Taylonstic



organizations (M) be p = oM7), p’ < 0. Thus the profit of the margmal restructured
organzation 1§
AW =g e g MY (5¢)

Startung from the mitial equitibrum i which Af; = L™ st 15 clear that once the
cumuiative advance in physical and human capual is large enough to rase the profit (S¢)
from restructunng above the profit (3a) from remaming Tavlonsue, the restructurning
process begins. We assume that the fabor force L contamns L versatife workers (capable of
performing both tasks, as in Sectson 1) and 1.” non-versatiie ones (i.e. capable of
performing only one task), where L, L7 - 0,17 - L7 ~ L _ Then the equilibnum condition
for the restructunag process s that Tavlonistic orgamzations proceed to restructure into
holist:c ones until either (a) the stock of versatile workers 1s exhausted or {b} the profit

™ from restructunng 1s equal to the profit (') from remaming Tavlonstic, Le. by (5a)

(€3
and {5¢},
(1 w;:)(c”{ iy ey, (1= rf’,))n” = p{ ATy = (1= e (L0F (6}

This equation shows that as e, (7)) +¢,, (1~ 7%} nses refative to ¢1,(1), the number of

Tayloristic organizations (A4} falis and the number of holistic ones nses accordingly.

This process generates two types of labor market inequality. First, the holistic wage
w (in (4b)) nses relative to the Taylonstic wage w’ (in (4a)), and thus the versatile
workers 1n holistic orgamzations carn progressively more refative to the others. Second, as
the Taylonsuc firms restructure, they shed jobs. Then, even if holistic firms enter the iabor
market, the non-versatile workers who have been layed oft will be usable to avail
themselves of the new job opportunities. Thus the labor market comes to be sepmented
nto three sectors: an expanding holistic sector where wages are nsing, a contracting
Taylonstic sector with wages are relatively stagnant, and an expanding pool of the jobless.

The resulting nse i wnequality 15 pictured m Figure 2. In the smitial, Taylonstic
equilibnum all workers are employed at the same Taylonstic wage, and thus the
corresponding Eorenz curve s LCy, cotneiding with the 45° line. The restructunng process
then progressively enlarges the holistic group and the jobless group at the expense of the
Taylonstic group, moviag the Lorenz curve’ from LC, to LC, and further to LCo. (The
figure assumes that the holistie wage (w') excesds the Tayionstic wage (+) and that the

unemploved recerve no wage income.} Thus the people at the Jower end of the wage



disiribution capture a progressively smaller share of total wage income. whereas those n
the upper end capture a (arger share.

Of course, this rising wequality 1n wages and job opportunities 1s mitigated through
an mereased supply of versatile workers (through the services of the education system).
The greater this supply, the more high-wage jobs and the less unempioyment will be
created.

We do not think that these conclusions concernmg mequality are overstated on
account of our simplifying assumption thas productivities are uniform across the Tayionistic
sector. In practice, people i the high-wage occupations are ofien more versatile than
people m the low-wage occupations, and this feature tends to magnify the extent to

which tie restructuring process generates wage disparities.

{fL. Concluding Remarks

The theory outlined here can be seen as a potential first step towards providing a
new understanding of a consteliation of seemegly disparate phenomena: the mereased
versatility of work, the widemag dispersion of wages within occupational, educational, and
job tenure groups in the US and the UK. accompanied by 2 narrowing of the male-female
wage differentials, decline 1a the importance of centralized bargaining relative to firm-ievel
bargaming in many European couatries. the growsng mmportance of broad-based education
in improving people's job apportunities. the reorganszation of firms from task-onented
departments to customer-onented teams, and the break-down of accupational basriers. Qur
approach to these phenomens may be surmnmanzed as follows.

The analysis above suggests how the growing versatility of workers and the
mereasing complementarities among tasks induce firms to switch from organizations where
warkers specialize by occupation to ones where they rotate among multiple tasks. This
mevitably entails a biurnng of occupational lines. {n the restructuning process, decision-
making within firms 15 decentralized, permutting the emergence of customer-oriented teams
which are mherently responsive o the changing customer needs. The decentralization also
leads to cost saving through shedding of middle management positions.

Our analysis aiso has striking implications for wage formation, and parscutarly for
the role of wage incentives for promoting the reorganzation of wark. Although the

analysis above has ignored this role by assumng that firms determine workers’ tasks



unifaterally, Lindbeck and Snower (1995b) show how the increasing importance of wage
ncentives o promote efficiency 1n multi-tasking undernunes centralized bargaming. The
reason 15 straightforward. A usual objective of centralized barganing is “equal pay for
egual work™, and this it snvariably 1mposes some uniformity of wages across workers for
given tasks. When the orgamzatron of work s Taylonstic, with different occupational tasks
performed by different workers. then rewarding people 1n accordance with margnal
products i task space need not be grossly inefficient, pariseularly if workers within a
particular oecupation have similar productivities. Bul when work is restructured along
holistic lines, this practice can become very mefficient indeed, for when different employees
perform different sets of complementary tasks, there s no reason to believe thai the
margaal product of one employee’s sime at a paricular task should be simifar to the
marginal product of another employee’s trme at that task. For instance. there 1s no reason
that tsme spent with customers should affect the productivity of a product designer in the
same way as 1 affects the productivity of a production worker. Thus holistic firms have an
Ircentive 1o set wages m accordance with marmnal products m people space and therefore
to offer different workers different wages for the same task. But this s precisely the
practice that centralized wage bargaiming inhibits. In this way. the restructuring process
ratses the efficieney costs of centraiized bargaming and thus gives emplovers and
employees growng meentives to choose deceatralized bargammag arrangements nstead.
This, however, may be expected 10 increase wage disperston m countrzes where centralized
barganmg has compressed the distribution of wages.

Furthermore, 1nsofar as women tend fo specialize less i terms of skifls than mes, our
analysis offers a new explanation for the narrowing male-female wage differentsals and
nonempioyment differentials. And finally, wmsofar as people within given cccupational,
educational, asd job tenure groups differ substantiaily i terms of their versatility as well as
the social and cognitive skills necessary for success in holistic orgamzations. our analysis
also offers a new explanation for the widening wage dispersion within these occupationat,

educational, and job tenure groups.
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*It 15 tnteresting to noie that a number of these features have been charactenstic of many
Japanese organszations for some time.

"There 15. however, an emerging fiterature on the prmcipal-agent problems associated with
multi-tasking (e.g. Holmstrom and Milgrom (1991)).

* The productity function 15 of course an static sunplification of whal s praciice 1s a
dynamic fearnung process.

? Since we will assume that the firm unilaterally determines the assignment of tasks to
workers, 1t makes no difference whether each worker 15 paid a single wage (as above) or a
different wage of each task.

* Since maximum profit for a holistic organization 1s achieved when there are dinsnishing
returns to r;, any range of increasing retumns (such as those at fow ¢, 's m the figure) 15
wrrelevant to our znalys:s.

7 Fixing the number of workers i this way 1s a harmless simplification, since we focus on
the organization of work which 1s charactenzed by each worker ‘s allocatos of tme across
tasks, not on the number of workers employed by the firm. The underlying assumption 1s
that each orgamzation has fixed capitai-labor coefficients and a given capual stock, so that
exactly two jobs are available.

¥ For stmpicity, the fall-back positions of the firm and the workers are assumed to be zero
so that the Nash product 15 0 (q-u) ™

? 1t can be showa that the ratio of the slopes of the two downward-sloping seyments of
LC, 15 equal to the ratio of the corresponding slopes of LC-; thus the two Lorenz curve
eross.

" OF course there are many exceptions of highly paid specialists who are not versatile.





