econpmyt the visible hand of manag
the invisible hand of market forces.

.In th1§ Chaptf?r we explore some of the many ways in which economic coordinti

1s achieved in economies and within organizations other than through ahigh{l\' ‘.
decentralized system of prices and markets. We examine the characteristics of iffert |
specific sorts of coordination problems and of the mechanisms used to solve then, §
and we develop elements of theories to help us understand which solutions are eficet §
in which situations. Because the subject matter of this chapter has received ks §

| “Prices versus Quantities,” Review of Economic Studies, 41, October 1974, 477-91.

2 “The Nature of the Firm,” Economica, 4, 1937, 356-405.

3 The Visible Hand: The Managenal Revolution in American Business
Belknap Press of Harvard University Press, 1977), p. 1.

(Cambnidge, My T
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Chapter 3, we saw that a price 5
“€ system could sometimes solve the f\md;mwum\

In

ymensely complex problen

and 1 decision makers in a m‘n:l){- coordinating the plans and actions of all the
em cconomy. According to the central result

e :
d:-‘vu"’l)“d_fht‘;t' (;::] t)l;:ttfl'lz\damcntal theorem of welfare e h \ ]
N,,,plotc .sctdo‘dc']ml < i l\;. markets are set so that the q\\ﬂl\:i(;;):““}‘tcs‘ if prices on A
and (Icmantht‘ ‘ricc :ltls-: R fhanthc resulting allocation Q:—'Sn. each gugd :s\(\é)?\\c(\
o on:'ml:micati)o: ';:T::hlc_ves. t.his remarkable feat Ofr:z::Z\L\S\;t:n: wT\‘\(;::\t
,ary information ab g individual decision makers of anythin ore than
the sum™! L¥ divid out the economy embodied in th L e
rcquiring ?“Y m ~lVlvvu;;| to do other than what he or she d‘, . ¢ prices .a“d'W\t\\out
own best mtcrcs't S 1 ‘i- also saw that sometimes the price SL:tms t(‘, B In h‘sd(?' e
firms t;.) Obi:ﬁ Tf;rtl:(;:sr ())’fefl?mte}:‘t results. And even though a)::t\?::\x\‘ x;;::k\c):s 32‘-)0“0\:\ fs\;(\l\ev’

t the a c core cord s
;:;woc;crwl.wl.ming that a decentralizg:i’ st:'lsiei\;l(:;n;rcicz?zsjdn?1:‘0‘1‘: i ovgr the years
ownership is an ex.tremel'y effective mechanism for solving thea: emdpasg on p\r)\‘vate
‘Yet_, as Martin Weitzman argues in the quotation that o r?so ':h'magont PT0£ em-\

organizations make at most quite limited use of prices to E::O‘d_ 1s C 3}) er, (:rma\
activitics: Indeed, as we have suggested already in Chapters 2 a“z\at':  aniz et['na
can be thought of as arising and supplanting the market when the n . s orgam?g \.onst

echanisms for coorc?matmg economic activity and motivati ¥ et\more erncien
the resulting plans. Given this, it would be somewhat surpr-‘s.l“:‘gtpeop ehto car{y out
heavily on an internal price system. Instead, managers more us&a\({ S?Sr:niﬂt::e 1;:2\
strategies, ma{ke these operational by specifying quantitative goa{Is develop %peciﬁc

Jans to realize these goals, and then direct people to carry o’ut their specified
s using the resources they have been allocated. Routines are developed, and

: §

ocesses and procedures are instituted to guide activity. All this is done
in telephone conversations and meetings and is embodied in memos and spreadsheets
The language used is not that of prices but rather of technological organizational an;\
individual capabilities, quantitative performance levels, speciﬁc7plans and budgets
and detailed work assignments and operations schedules. And when chang'm:g
availabilities and capabilities of people and physical resources within the organization
require adaptation, the signals that indicate this need and guide the organization’s
responses are rarely prices.

there is extensive use of means of coordination besides

Even in market systems,
lar favor giving direct orders that specify particular

rices. Governments in particu
ken. They set quantity limits on the pollutants that a vehicle or factory

can emit, on the amounts of impurities that foods and medicines can contain, on the
speed that drivers can select, and on the minimum number of years children must

spend in school. They command resources directly, as in a system of compulsory
provide goods and services without explicitly pricing them:

military service. They

roads, police services, health care, food for the needy, and so on. In some countries,

including Japan and South Korea, they target industries for expansion and new
the realization of these

technologies for development and then coordinate explicitly
mments have attempted

plans. In the centrally planned communist economies, gove
to coordinate the finest details of resource allocation through quantity plans and

orders. And, during World War 11, government planners in the most market-oriented
economies directed the production and use of a variety of high-prionity goods, including

not just steel and rubber, but also sugar and meat.
Moreover. firms often do not arrange their dealings with one another as simple

d

role .
administrative pr

actions to be ta
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oub ”_ “hapter 3 we explored reas 1rns. externalities, missing mn 1,
utcome and so might be replaced: in sts, and the possibility of unem,, Mtay,
p ) . ; +OSIS, s & Ou t
and futures markets, cxcessive search J S ituations where, in principle """tn.,
serrrililyys - . . ostly . e . > the
equilibria. In this chapter we focus tal theorem of welfare economics woulq Py
system could be used and the fundamen a are actually employed. Dhe

and yet other mechanisms for coor jnation

prosatis ey with sy, i
.

Ty

”ld

. =L wer come for free ‘
Planning and coordinating economic 8_0“(‘1’:{‘; l;:a\;?ks, and the :(:n" take, S
resources to plan—pcople with offices: files, €% ddition to the plang‘fh'.‘- Ny
communication equipment to SUPPO_"t t11€:m~,c who must fill out formg i ir,,:l
planning demands time from production ngm end of the planning Prc;,- Comp)e,
reports, and answer the planners’ queries. At CES, enrg

: : d par ey
inevitably still occur, both because thc.pncg-? Ofil?ldns are based partly on Buesse, "
partly on erroneous, incomplete, orf misleading
tions and mistakes occur.

In actual economie
the various kinds of activities.
in any particular set of circumstances
that prices are often ignored in intern

an allocator of resources does not pass the
we need to study coordination problems an

formation and because miSca]l ng
Cy

la.
ysterns 18 used to coordinate and a

What determines which system 1s or ought to b uage
? How can we€ account for Weitzman’s ObServat-se
al decision making, so that “the price Sl oy
market test”? To answer these clllestim :
d systems in more detail. Ong.

s, a loose mix of s

THE VARIETY SOLUTIONS
ND
OF COORDINATION PROBLEMS A —

ting Friday, took care of all his own pe, 4
3

Robinson Crusoe, living alone before mee . . g
Gathering and preparing his own food and securing his own she ter, Crusoe spep i

effort coordinating his activities with those of anyone else. The need for coordingt,
comes from specialization, in which various tasks are divided among a gy :f
people, each of whom relies on the others for part of the job. As noted in Chp,
2 and 3, specialization creates the opportunity for enormous Increases in PTOductivityS
People who specialize in a job can prepare specialized tools, gain specialized trajnj, .
develop specialized methods, and exploit their accumulated experience to get mo%é
done, more quickly and with fewer resources.

The kind of coordination that is most effective depends on the nature of the
task. It is helpful to distinguish among several kinds of problems to understand the
kinds of solutions that are used. The most general kind of coordination problem we
consider is called alresource allocation problem. This is a problem of allocating a

;ir)(()zc(ij Iset of resources among v’;.m'ous possible 1’1.ses. Th¢ term resource Can.be interpreted
adly enough to classify virtually every kind of important economic or busines
je;:fszqq ZS a resource allocation problem. In this chapter, however, it is useful t(;
¢ ;SC :)r:ig:ls] 3 52312:-1?; :ttznbutes of resource g”ocation problems that make one system
_ er especially effective.
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< C\pccmn\ interested in problems with design attributes. These are problems

ch (1) there s a gt cat deal of a priori information about the form of the upl'm\‘-l\

olation. thut.is. abuui how the \'ari.nblcs should be related, and (2) failing to 'JC‘\'I.(:\’C
ik right u-l;\tmn:.«‘hlp among the Yarmblgs is generally more costly than are other kinds
of ermors, includmg'CSPCCl&l“_\‘ shgh_t In‘lsspcciﬁcuti()ns of the overall patterm, as long
as the indi\'idual picces ﬁt. In th|§ discussion, the word design is a gcncm\ term
describing 3 system in which t-he picces must fit together in a predictable way, thus
narrowing the search for CfﬁC‘lCHF decisions. Two common kinds of problems with
design attributes are synchronization problems and assignment problems.

\\ ¢ ot
in \\hl

CHRONIZATION PROBLEMS — An_ extreme example of a synchronization problem

arises in the sport of crew, in which it is crucially important that each rower make

his or her stroke at prfsc{lsely the same moment. The coxswain solves the synchronization

roblem by determining a rhythm for the crew and calling out the signal for each
Like most centrally directed solutions, synchronization has the disadvantage

centrally made decision cannot be fully responsive to information of the
he system. In this case, the coxswain can only guess how tired the individual

crew members are. This could be an important disadvantage if the coxswain pushes

the crew too hard early in the race, leaving them too weak for a strong finishing

sprint. However, the'gfeat. gdvantage of the system is it synchronizes the actions of

the crew, making their individual efforts much more effective. The costs of not setting

uite the right pace are very small compared to those of failing to have everyone
pulling in unison. '

Though it seems ridiculous to contemplate using prices in this context, it 1s

jlluminating to see what a price solution for this problem would be and why it would

not work well. In this application, a price system would entail the coxswain telling
each rower the «price” of effort, that is, how valuable a unit of extra effort at this
moment would be to the team. Then, each rower would choose his or her own
action, taking full account of his or her own physical condition and the summary
information supplied in the form of prices by the coxswain. In principle, if the
coxswain could determine the right prices and could costlessly communicate them to
the crew, and if the crew could make the right decisions based on that information,
the resulting level of effort would be just right. In practice, a system of prices would
fare badly for various reasons. First, it would be too difficult or costly for the coxswain
to obtain the relevant information from the rowers and then to determine the prices.
Second, communicating the prices back to the rowers would be too difficult and too
dow. Third, the crew might respond inaccurately to the prices, failing to achieve
coordination even if the prices were set correctly. Finally, small errors that disturbed
the synchronized rhythm of the crew would be very costly. The price system has the
same advantages in this application as in others with multiple producers. It takes full
account of information about the individual condition of each producer, but that

advantage comes at too high a cost in this synchronization problem.

SYN

that the
others int

ASSIGNMENT PROBLEMs  Similar difficulties arise in assignment problems, in which
there are one or more tasks to accomplish and there is a need for just one person or
unit to do each. The coordination problem is to ensure that each task is done and
that there is no wasteful duplication of effort. For example, if someone is seriously
injured in an automobile accident, there typically is a need for one ambulance at the
site of the accident as soon as possible. In practice, someone calls for an ambulance

and then a central dispatcher assigns a particular ambulance to drive to the site. Even
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“QORDINATION AND BUSINESS STRATECY —

Strafcgic business decisions present complicated problems. Good trater.
. Making virtually always requires that effectivé use be made of line Mang d_('lf:!c de,.
about how the operations actually work and what capabilities the b o5 kng,,
s tley may also involve u-si'ng’ knowledge 4bout new technologies, '}
oSS partners, or_new forms of omganization about which the Jjn <, "
¢ g %

knowledge may be limited. In ourdlexicon) strategic decisions often , ¢ " i
attributes. In, addition, especially in manufacturing industries, byt {n‘sﬂﬁ()vati(n
Industries a5 well, there are important economies of scale that oo s
completely decentra] 7 <

R
Y 1,: : = tigat, i,
1zed decision making. Finally, as we argue later, by, Bate

0“'] ""'A
& II]CSS h (.'(Ik’
New 45, 1"

Tl
decisions commonly have important design attributes. There are Predict:lbr;e's St'.at:;:
(_)f fit in any good Strategy that make it important to coordinate the acfionse elejpem‘s
Parts of the organization closely. All these factors work against using pr',-'cé“o‘f Yarig,,
very decentralized Jmeans of coordination and favor direct communicatjyy, s.?_r Othe,
Imore systematic, centralized control systems. ?n-(!.\other

Scale, Scope, and Core Competencies of the Firm

As we have already seen, when there are scale economies, the efficient level of
in a firm cannot be determined by prices alone. Operational scale itself a W
variable. Depending on the volume of sales that a firm anticipates, it wj] adjues?gn
production capacity and the size of its sales force and secure supplies and distribuh.m
equipment and facilities (such as trucks and warehouses)—all tailored t, the expectzg
scale of its operations. If the actions taken by the marketing, production, Personp|
distribution, and procurement managers are to be coherent, then g]] these PCOp]é
need a shared vision of the intended scale of operations.

9 SCALE AND STRUCTURE The anticipated scale of a firm’s operations predictably affe
more than just the scale of each part. As the GM and Toyota examples from Chapte
1 illustrate, it also determines the degree of specialization the firm should adopt. With
larger operations, a firm may be able to afford more specialized equipment, moe
distribution outlets located nearer to customers, a larger number of plants, training
programs for its employees tailored to particular circumstances, and so on. A smallr
firm, operating without specialized equipment, may be more likely to rely on sppphers
for many more of its components because the suppliers may be better posmoneg to
enjoy economies of scale of their own by serving many firms. Thus, a lar.g::' aﬁ?
with more specialized capital equipment may find it proﬁtable to be n‘1orefveC allce ;
integrated than would its smaller competitors. By definition, economlzs On‘(s)n S
production allow a firm to reduce its costs compared to small-scale production,
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assign different manageme s i, firms that are large ¢
- orccast market gr()l}wth ‘i‘:“f:m(l‘mns to different decision |n'«‘\‘kc"‘rr:t;\;\‘ct;t t‘::“‘“ﬂ\)‘““:’\
and so on, all so that thc’\' cm:leltnrs plans, technical changes t\nput ->\‘\)~\'\\‘;\)'\‘it\'\c~‘s
own operations and coordinate bl::c (;h”“chfo“‘cam to plan the g;()\\:t\\ (;C'x\c; of \hc:'\'r
. L sed on these pl B : "
share common expectations : these plans. by making sure that its managers
award, coondinat s }bO\lt what it is trying to do, th E g .
step ating their plans and behavi , the firm takes an important
d ior.

')l‘

ECONOMIES ¢ W SCOPE Even
mducf market to enjoy si g:;léz‘;:t ﬁ(::) :(1))::.‘22(:5 aft t(?o‘sm?ﬂ\ a sca\e. in any 'md'w'\duts\\
roducing components that are used i of scale, it may still enjoy them n
Jike General Electric may enjo ecm ?aCh of several products. For example, a firm
<ing those motors to make 'f )('xelcanomles of scale in producing small electric motors,
various other products. A ﬁo processors, hair dryers, fans, vacuum cleaners, and
manufacture of liquid .cryStalmc’l‘ishre Czllflo may enjoy economies of scale in the
wristhatCH]CS, electronic address bg (;z’ss (a ngDO:‘){e ru;lrnogd ";}C\fsm to produce calculators,
n these sorts i ’ .
that is, they can progfxcce“tchuer-mta"ces’ the firms are said to enjoy economies of scope;
 sisple-prodiet A ir se\-/e.ral products together at less cost than could a group
of single-Prov rms. Unsurprisingly, economies of scope entail all the same needs
for coordmatlop thgt egonomies of scale do. The problems are often harder, however
bfacause coo:ldmatlon in Planning is required among the managers resp;ms'\b\e EQ,I
different products. As Ca§10 grew, for example, a forecast of large sales in the market
for calculators: led to falling costs for LCDs, making it more profitable to enter the
market for wristwatches that use LCDs. 4

Core COMPETENCIES When a firm introduces new products relatively frequently,
duct

one very important kind of scale economy that it may enjoy is at the level of pro
development. That is, a firm may acquire generalized expertise in the important skills

that are required to design and market new products in a set of related markets or in

using a set of related technologies. For example, a computer maker may develop
expertise in microprocessor design, display technologies, memory chips, operating
omputer manufacturing, data communications, networking, and so on—

be able to apply over and over again as it continues to introduce

this level are so important in modern management

ed for them: core competencies ¢ f the firm. In

ty to introduce new products and to manufacture

the economies of scale it

a strategy of developing
cies of a hirm.

r kind of shared
e cost of building
exist. Investments
e costs of today's
implemented.

systems, C
skills that it expects to
new products. Scale economies at

theory that a new name has been coin

adynamic environment, a firm’s capaci
them efficiently can be even more important than are

achieves in making its existing product line. In that setting,
scale economies translates into one of building the core competen

In an abstract sense, core competencies are just anothe
component, but there 1s an important practical difference in that th
the competency is shared with a series of products that does not yet
‘1 new manufacturing technologies today may actually raise th
products if the old manufacturing system is well understood and well
The gains to be enjoyed on account of the new system will come overa \onger penod,
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Complemcnlarmes and Design Decisions cer;lerc“tse T F
ey ] W i . 3 c0 (
Complementantles among a set of activities are an important source e N:'ne 3 ‘ﬁ)l
1 . . . . . . . . ‘
attributes. The standard definition of complementarity in €COnomics js g P cas? |
WO Inputs to a production process are said to be complements if 2 decrs Menty ) mtufc 0
Price of one causes ap increase in the demand for the other. In ordey ¢, be “I)l the o caprfhﬁ cor
employ the concept of complementarity usefully to study choices of levels ofi 1; 4 ot the
Internal activities as well ag levels of input purchases, we introduce gy, alie Aoy md‘\; wilh 7

more inclusive, definition: Several activities are mutually complemept, i‘ﬂahYe' wor {act“ﬁr
more of any one activity increases (or at least does not decrease) e md(’_‘“g mant
proftability of each other activity in the group.® gy §

For example, where there are declining marginal costs due to learning i
kinds of economies of scale in producing a component, then the activities of p“’duc‘ﬂ
various products using those components are complements. [f Generg Elech‘ing
marginal cost of producing small electric motors declines with increasing VO\un:g&
then the activities of producing electric fans and food processors are complemepy,
because producing more fans makes it cheaper and therefore more profitable
produce more food processors as well.

Complementarities lead to predictable relationships among activitjes. A decisioy
to increase the level of one activity will raise the profitability of any contemplae]
increases in levels of any complementary activities. Thus, high levels for 4 the
elements of a group of complementary activities go together. This predictability is e

® In mathematical terms, the complementarity relationship among a group of activities can b
characterized as follows. Let x = (x1,- . .,%,) be the levels at which the activities are conducted aqd t
w(x) be the resulting profits. If 1 is a smooth function, then the activities are mutual complcplcnts it
all i}, 3*m/dxdx; = 0; an increase in the ™ activity raises the marginal return to the i activity. l

When a change occurs that makes any one of the complementary activities more profitable or"t?;
costly and encourages the firm to do more of that activity, then the marginal returns to the otheri acﬂ\nlbm ‘ :
are also increased, leading to more of those activities as well. The increased levels of the comp f“‘c“d it it

activities further increase the marginal returns to the first activity, possibly leading to another rou :
~increases in it and all the related activities.
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