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I. Introduction

Managers in organizations are usually thought of as having “"control"
over the decisions and actions of their subordinates; or, alternatively, as
having "power" or "authority" over them. This control is commonly thought to
be exercised by giving orders or instructions to subordinates, or by the use
of rules, which aré simply generalized instructions, in that they apply to a
number of subordinates simultaneously, and they persist over time unless '
explicitly revoked or changed. On the other hand, in almost all organizations,
rules are not always followed, orders are not always obeyed, and subordinates
may often be observed to act without orders, i.e. on their own authority.
Moreover, the extent to which subordinates exercise their own "discretion®
appears to vary systematically, both between employees at different hierarchi-
cal levels of the same organization, and among employees at the same level
in different organizations with'different characteristics.

This paper develops an economic model to explain and to predict the
equilibrium level of employee discretion or its obverse, the degree of
“routihization" or working time, defined as the extent to which subordinates
act according to instructions or rules set by their superiors rather than
on their own authority.

Webster's New Collegiate Dictionary defines "bureaucracy" as "the

use of routine procedure in administration", and one of our purposes is to

‘show why it is in the nature of hierarchies to routinize the working time

of their emp]oyees.l/ The major purpose of the paper, however, is to focus
on differences in discretion among organizations in order to illuminate

and predict differences in organizational incentive systems, structure
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(size, span of control, etc.) and behavior. Perhaps the most étriking
feature of the model is its use of simple economic theory to illuminate
many aspects of bureaucratic behavior. For example, the anaiysis suggests
a simple economic interpretation of authority and obedience, and one,
moreover, which has considerable predictive power. Other, less basic,
but more puzzling'aspects of bureaucratic behavior, such as the tendency
. of bureaus to ossify, and to continually re-organize themselves, the
fact that, in many organizations, subordinates are never dismissed even
in cases of obvious incompetence, red tape, organizational “slack", and
other phenomena are shown to be easily understood with the aid of simple
tools of economic theory. .

The plan of the paper is as follows: section 2 shows how incentives
may be used to routinize the working time of employees in the céntext
of the simplest and most authoritarian organizational incentive system .,
one in which subordinates exercise no discretion. The characteristic
inefficiencies of routinization are pointed out, and it is thereby shown
why organization managers typically provide incentives to subordinates to
exercise their own discretionary authority. Section 3 shows how these
incentives work.

In section 4 we focus on the organization manager, and his choice of
the optimal incentive system. The model developed there predicts the
-equilibrium use of different bureaucratic incentives-- and therefore, the
equilibrium level of discretion as a function of basic technical organiz-
ational characteristics such as technology, the costs of supervising employees,
the elasticity of substitution between factors, and other variables. In
particular, we derivesan inverse relation between the average level of dis-
cretion and organizational size and show that this relationship provides a

1imit to the size of the firm.

[
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2. Rules as prices: the “"pure authority" system

An economic theory of bureaucratic behavior i.e,.of the behavior of
subordinates in a hierarchy, explains differences in behavior by differences
in opportunities rather than in preferences. If bureaucrats do not differ
systematically in their preferences from other agents in economic theory,
they will follow rules when it is in their individual interest to do so, and
not otherwise. _ |

Consequently, to achieve the compliance of subordinates to rules and
hierarchical directions, organfzafions must devote resources to monitoring
subordinates' actions, and there must be sanctions for non-compliance.

The instruments , required for this purpose are identical to those used by

the state in Becker's (1968) economic model of law enforcement. To show

how they operate, Tet p be an index of how closely a subordinate's activ-

ities are monitored (i.e. the probability that he will be "caught" violating
instructions); f the sanction imposed for non-compliance; g an index of

the personal gain (monetary or non-monetary) to the subordinate from violating
rules or instructfons, and Y° the base wage necessary to attract the appropriate
quality of personnel. '

The expected utility theorem implies that subordinates will obey rules
and instructions as long as the utility of the certain income from doing

so is greater than the expected utility from disobeying them, i.e. as long

as

(1) U(Y,) > pU(Y, - £) + (1 - p) U(Y, + g)

Using this framework, the decision of a subordinate to follow organ-
izational rules or direct instructions amounts to his acceptance of an
insurance policy. Equation (1) states simply that for the insurance to be

consistently accepted, it must be offered on favorable terms. This may be
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achieved by raising p and f to sufficiently high levels that the expected
gain to subordinates from non-compliance is always negative.

Now,vin all but the most routine bureaucracies, "exceptional® situations
will arise from time to time, i.e. situations which do not appear to a sub-
ordinate to be covered by existing rules,where the rules appear to
be in conflict, or where it may seem obvious that the rules are clearly in-
appropriate. In aﬁy of these circumstances, a subordinate is faced with the
choice of acting on his own or consulting his superior. Again, the subor-.
dinate's decision may be analyzed as a choice between "buying" insurance
or taking a gamble, as in equation (1). Moreover, any superior's decision
to j§§gg_instructions in response to a request, and not to refer the
problem further up the hierarchy to his superior amounts to a gamble on
his part, since the suﬁerior then takes responsibility for the 6utcome of
his subordinate's actions: he gets the credit if the results of the
subordinate's actions are favorable, and the blame if it is otherwise.

Potential gambles - i.e. opportunities for personal gain by violating
instructions, or exceptional situations which may appear to a subordinate
to require his discretion rather than a literal application of the rules,
will arise with greater or lesser frequeﬁcy in all organizations. Whether
. employees find these opportunitiés profitable or not depends on the organ-
ization's incentive system. A useful special case is the "pure authority"
incentive sy$tem, defined as one where no member of the organization other
.than its head takes any independent action, but all simply follow rules or
orders from above. Equation (1) shows how such a system may be implemented.
It suffices to raise p and f to sufficiently high levels that the expected:
gain to subordinates from éll_potentia] gambles, i.e. from independent action
of any sort is negative. Consequently, all subordinates who are either risk-
neutral or risk averse will be in equilibrium at tﬁe "corner” solution

which corresponds to zero risk-taking, and will earn the riskless income Yo.

L1l
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To put it differently, in a system of pure authority everyone adheres
slavishly to the rules; 1if an "exception" arises a subordinate wi11'c0nsu1t
his superior as to the appropriate course of action. He in turn will consult
his superior, and so on until the top of the hierarchy is reached. All
decisions are made there; the orders are then passed down the pyramid to the
lowest levels, where instructions are carried out. |

Thus described, the pure authority model is not much different from
the economist's standard caricature of internal allocation processes. To |
show why it represenfs a special case, we must first characterize the
technology of an organization from a particular point of view.

In general, a technology may be defined as a set of procedures or
operations for getting useful output from inputs. A task is 5 subset

of these, assigned to an individual or a department (the user of the

technology). A task is relatively routine, if the productivity of user

discretion is relatively low, i.e., the appropriate procedures to be

followed may be codified into a set of rules, such that relatively few
"exceptions"‘arise in the course of production, i.e. relatively few situations
arise Qhere the user could obtain more output by independently choosing or
modifying the procedures. The technique of auto assembly is an obvious

example of a routine technology. Other technologies (medicine, social

| work) are much less routine: in these cases, procedures for getting the

maximum output from inputs may not be specified without reference to the

actual circumstances of production, and the marginal product of user dis-
cretion is relatively highg/. |

Now, if the technology of production is perfectly routine, so that
there are no exceptional or ambiguous cases, the pure authority system
cannot be improved upon as a system of organizational control. The manager

of the organization translates this set of rules into the appropriate organ-
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ganizatijonal incentive system, éimply by attaching the appropriate
penalties and levels of monitoring such that the expected gain to sub-
ordinates from disobedience is always negative.

If, on the-other hand, the technology of production is non-routine,
the pure authority system suffers from two important defects. .Firstly,
the simple fact of "administrative overload" militates against its con-
sistent use: in any organization of reasonable size the number of excep-
tional cases will be so large that the manager of the organization cannot
possibly deal with them all himself.

The second defect is best illustrated with Tullock's (1965) model
of hierarchical control. Tullock assumes that a certain amount of inform-
ation is lost each time it passes through an additional level of.hieraréhy.
It follows that the futher decision-making is removed from the'leve] where
decisions are carried out, the greater the amount of information distortion,
or "control loss", to use Tu]]ock'g term.' Hence, decisions made "at the
top” will be based on distorted versions of what is going on at the bottom
of the hierarchy, and the execution of commands at the bottom based on
distorted versions of what was intended by those at the top.

For these reasons, managers must delegate authority to the%r subordinates.
Indeed, a variety of rewards.are used to encourage discretion, iﬁcluding'
bonuses, promotions, and non-pecuniary rewards such as titles, supervisorﬁ'
praise and so on. Subordinates may of course get direct p]easufe from
.the latter, but if not directly accompanied by increased renumeration,
they surely often "signal" an increase in the probability that the sub-
ordinate will shortly receive a bonus or promotion. We ignore issues
arising from the interaction of monetary and non-monetary rewards, and

assume the simplest possible reward system. Subordinates are rewarded

-

.
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who a) exercise their own discretion in cases where the rules do not
apply, or are clearly inappropriate, and b) can later justify their
actions to their superiors.él We assume a fixed bonus (h) for each
instance in which a subordinate exercises hfs own discretion in a wéy
that pleases his superiors.

The incentive system facing subordinates in jobs with non-routine
technologies therefore consistsof the lasic vage (Yo), the level of m@nitoring
(p), the sanction for discretion which is not justified (f) and the reward
for justified discretion (h). How these different incentives operate, in

terms of their effects on the way in which subordinates allocate their working

time, is examined in the next section. o0

3. A Model of Subordinate Allocation Of Working Time

We assume thét a subordinqte allocates his working time to maximize'
the expected utility of final wealth over the length of his contract (T*).
T* may be divided info categories of working time which yield different
returns per unit of time:
(2) | TH= b+ttt |

Where ta= the length of time where a subordinate does not act. inde-
pendently, but follows rules or instructions from above. (In the pure
authority system t, = T*);

t, = the length of time in which a subordinate exercises discretion -

h
.which is "productive" from the organization's point of view, i.e., he acts
in order to advance the purposes of the organization, in the expectation
of a reward if such actions are noticed and approved by his superior;
tg = the length of time in which a subordinate exercises. "unproductive”

discretion, from which he gains utility directly, i.e. without his actions

being discovered by his superiors. tg includes not only such things as
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shirking and escaping discipline, but also exercising one's personal

morality or personal preference, discretion or nepotism in policy

decisions. The return to tg'may also be pecuniary, as in embezzlement,

theft of organizational property, or the selling of organizational favors,
such as accepting a bribe in exchange far the award of an organizational
contract. |

We assume that for each subordinate, the return to tg méy be summarized
by an aggregate index of the opportunities for pursuing these activities
available in his particular line of work. The monetary equivalent of this
index is g, the average return per unit tg.A Since g is a monetary equiv-
alent, it varies both over jobs (differences in opportunities) and over
different persons in the same job if their net evaluation of the same
opportunities differs.

For either kind of discretion, there is some probabi]ity:;hat a
subordinate who is discovered caﬁ Justify his action to his superiors.

The (subjective) probability of justification, Z;s is assumed for éimp]i-
city to be the same for both kinds of discretionary actions, but justifying
producfive‘discretion nets a subordinate the reward h, while “justifying"
an "unproduétive" descretion simply means that a subordinate is allowed to
get away with it - he is not subjected to the sanction f.

Although th and tg were distinguished abpve by the fact that tg
yields utility directly, while th does not,they are also distinguishable
by potential productivity. AProduction discretion increases productivity
whenever it is justifiable, unproductive discretion never does so. Since
the probability of justification is constant, the average productivity
of discretion is directly related to the fraction of discretionary time

in tps i.e. to the fraction<fg

T

[



-9-
In this model, then, each subordinate maximizes expected utility

by allocating his working time among ta’ th’ and tg subject to the returns

to each category of time, set by the organizationa] parameters Yo’ h, f, and

p, and given his ability to justify discretionary action Z:s and the

opportunities available in tg as subsumed in g. If we define

T= th+tg
= =T
b th + t T+
T*
and
t
az

then the subordinate's maximization problem may be expressed as his choice
of an optimal level of risk taking (total discretionary time T).expressed
as b, the fraction of total working time in which he acts on his own auth-
ority, and his selection of q, the optimal allocation of discretionary time
. 4

g 4/

A simple version of the subordinate's choice problem is expressed in

among the risky "assets" th and t

the following model. Each subordinate maximizes
(3) EU(Y) = pz; U(Y0 + hge(b)) + p(1 - zi)U(Y0 - fo(b))
+ (1 - (Y, + g(1 - q)e(b))
subject to the constraints that
(4) 0<qz<l
0<b<l

A
1A

where U = the von Neumann-Morgenstern utility indicator; Y = monetary
equivalent of final wealth over the time period T*; Yo = the basic wage,
expressed as the total basic wage received over T*; z; is the subjective

probability of justification, assumed constant over the time period T*.§/
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8 = the total number of discretionary actions over T*: 9 =g (b)= kt
where k is the number of different tasks perfomed per unit time. We
assume for the present that k and T* are fixed, T* perhaps by bargaining,
and k by the nature of the task. If k and T* are fixed, then since 6= KT,
%; =}%£-and th number of discretionary actions per unit time is uniquely
related to the total number of discretionary actions over T*. The effects
of variations in k and T* are dealt with subsequently (see footnote 14).

The first-order conditions for an interior maximum of (3) with respect

to the choice variables q and b are 5/

(5) h_(Q - E!U'
q' Pz, g

h
(6) pz;U' hg + (1 - p)U'gg'(1 -q) - p(1 - z) Q@F,' =0
where U'h = the marginal utility of income in state h, and a similar inter-
pretation holds for U'g and U'f. Equation (5) shows the equilibrium allocation
of discretionary time between the risky assets th and t . The term on the

g

right-hand side is the marginal rate of substitution between th and t_, and

the term on the left hand side is the marginal rate of transformation? In
equilibrium, they must Be the same.

Equation (6) gives the equilibrium level of risk-taking, i.e. the
allocation of time between riskless activity (ta) and discretionary (risky)
activity (T). Equation (6) states that discretionary activity will be
carried to the point where the expected utility from the marginal hour in
T(:=T, + tg) equals the marginal utility of ta'_

Since the basic wage Y0 is fixed, the utility from the marginal hour
in ta is equal to zero, and consequently, discretionary activity will be
carried to the point where its marginal expected yield (the left hand side
of (6)) is equal to zero. '

- That the marginal utility of time is zero may appear counter-intuitive.

However, it follows simply from our assumption that the basic wage is fixed,
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and that subordinates receive nb extra reward for performance of réutine'
work (ta). In any case, as in all portfolio choice models, it makes no
difference to the properties of the model whether the riskless asset is defined
to have a positive or zero yield. Thus, ta could be‘defined to have a positive
retukn, in which case, in equilibrium, the marginal expected utility of T
would still equal that of ta’ but this number would be positive rather than zero.
The model would be more complicated, but its comparative static properties
would be unchanged. |

An important implication of (6) is that the level of discretion is chosen
by employees, and not fixed by the nature of the task or by the employer. For
example, it might be thought that b is set by the nature of the task, since,
if the task is non-routine, employees will "need" to use more discretion than
they would for routine tasks. However, as shown elsewhere, (paggs 5and 17-20),

the nature of the task sets the productivity of discretion, not ik 1level;

.ceteris paribus, when that produﬁtivity is relatively high, the employer
interested in efficiency Qill encourage discretion by selecting appropriate
values of h, f, and p. Subordinates choose the level of discretion, as in
equatién (6) given its “"price" as determined by the values of these incentives.
They can be "forced" neither to obey rules nor to exercise discretion.

Indeed, in some circumstances, employees deliberately choose not to
exercise discretion, despite the obvious productivity of doing so, as in the
wel1-known phenomenon of "work to rule", or in an example given by Bendix,
'in the case of inmates of concentration camps, who, assigned to work in
factories,sabotagedAproduction up to 80% by the simple tactic of consistently
asking for instructions on what to do neth/.

I now turn to the comparativestatics of the model, i.e., to the

effects of changes in the incentives under the manager's control (h, f, and p)
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on a representative employee's optimal choices of q and b. The results
are presented and interpreted in the text; mathematical derivations may
be found in the appropriate footnotes. | ,

By totally differentiating equation (6) it may be shown®/ that an
increase in f, the sanction applied to any subordinate who fails to
Justify an action taken on his own authority, reduces total discretionary‘
time T. T must decrease, since the increase in f reduces the expeéted
returns to both kinds of discretion (th and tg). Totally differentiating
eugtion (5) with respect to f leaves g unchanged. The reason is that,
since the same sanction is imposed for both unjustified productive and
unjustified unproductive discretion, and since z; is also the same for
both th and tg, the expected returns to tﬁ and tg fall by the same pro-
portion when f is increased. t, and tg.therefore‘decline by the same
amount, and q is unchanged.

If.the probability of justification were different for th and fg,
the strong conclusion that g%-= 0 would not hold; if z; were higher for
th’ itrcan be shown that g—?;> 0, and similarly g-% <0 if z; were higher -
for t_. In all cases, however, an increase in f would lower both t, and

g
t . This is the chief limitation on the use of sanctions to control

sﬂbordinate behavior: heavy sanctions deter subordinates from independent
action of any sort, and not just from-actions which are against.the
interests of the organization.gj

Our model assumes a unique sanction. If multiple sanctions were
available, the organization would not be limited in its ability to penalize
certain kinds of behavior which are both clearly unjustifiable, and which
are easily distinugished from productive discretion, such as theft, and

in some, but not all cases, shirking, and sanctions would be relatively high

in these cases.
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However, in the more interesting areas of bureaucratic decision-
making, productive and unproductive discretion are not so easily distinguished,
nor can employees easily anticipate whether their discretionary actions will
be ruled justifiable or not. Since the effects of discretion on output
are not directly measurab]e,lg/ the true "facts" are inherently ambiguous,
and there is always room for arguméntation and error err matters such as
what constitutes an exceptional case, whether the employee's actions were o
indeed correct under the circumstances or not, etc. Consequently, even ifl
the manager were to specify differeni sanctions for unjustified produétive
and unjustified unproductive discretion, errors in their application would
still produce the result that larger sanctions reducé both th and tg
Only if it were costless to distinguish th from tg with perfect certainty,
would this result not hold.

Both thé effects of a change in h, the reward to productive discretion
which is justified, and in g', fﬁe marginal valuation of unproductive
discretionary time, on q and b may be shown to depend on the relative
magnitude of opposing wealth and substitution effects.ll/ With respect to
h, however, we demonstrate in section 4 that substitution effects must be
dominant on the average, i.e., that an increase in h raises the average
levels of both q and b for any group of subordinates subject to a common
control system. (see page 25).

Obviously, subordinates who are relatively able, or who are simply

.more clever and ingenious than other employees at presenting a case that
their discretionary actions contribute to organizational goals, and whose
subjective probability of justifying the discretionary use of their time .
(zi) is higher, exercise a relatively large amount of discretionlg/.Less
obviously such employees do in fact devote a higher fraction of their dis-

cretionary time to productive uses, i.e.é}%—-> 0. Note that although these
i
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employees exercise more discretion that others, they do not necessarily
take more risk, since both productive and unproductive discretion are simply.
less risky alternatives for them than for other employees. More able em-
ployees therefore earn higher average wages than others, even if thefr
basic wage Yo is the same, via the effect of their higher z; in increasing
q and b and therefore in increasing total wages'Y. |

An increase in the level of monitoring or supervision (p), asvapprOx-
imated, perhaps, by the span of control, tends to increase productive dis-
cretion (th) and to diminish unproductive discretion (tg).l§/ Conversely,
employees in jobs where the level of monitoring is relatively low, exercise
relatively little productive discretion. Since the monetary income of
subordinates who tend to be ignored by their superiors therefore tends to
be relatively 10w>they compensate by taking a relativé]y large fraction of
their income in non-monetary and non-organizational forms by selecting |
relatively high levels of tg. ?inally, total discretion is inversely
related to p. The reason is that an increase in p tends to lower the
_return to tg by more than it raises the return to th. Hence, differentiating

3b

equatidn (6) with respect to p yields 7;5-< 0.

This completes the analysis of the effects of changes in p, h, and
f, on subordinates' allocation of timelﬂ{ The next section focusses on the
manager's optimization problem, which takes into account the costs of the
different instruments of control, as well as their effects on the behavior-

of subordinates.

4. The optimal incentive system

(a) The Manager's objective function
The objective which we impute to the manager of the control system -

hencefore, the "manager" for simplicity - is to choose the efficient control
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system, i.e. that system which maximizes the difference between the total
value of output produced by a given number of production workers with the
aid of control inputs and the total costs of control inputs. For private
firms this is equivalent to ordinary brofit-maximization. The outpuf or
services of pub]ic bureaus however, are typically not sold, and their
managers cannot be assumed to maximize profits. Citizens do place a value
on public services, however, and we view public bureaucrats as the subordinates
of elected politicians who supply goods and services to citizens in exchange
for political support. - |

If political competition is perfect, then elected'politicians are forced
to supply public services efficiently, and this implies they must choose
efficient control systems, or lose office]s’ 16/. If competition is weak,
e.g., because of barriers to entry in politics, then elected politicians,

lZ/. to implement other control systems. Why

have some degree of freedom
they would choose to exercise tﬁeir preferences by choosing an inefficient
control system is, however, unc]earlg{ But monopolistic politicians might
allow the control system to degenerate if they take their monopoly rents
in the'pursuit of the "quiet life" as could,.of course, monopolistic private
firms. The rationale for our assumption that managers of either public
bureaus or private firms choose the efficient control system rests solely
on the strength of competitive forces; where such forces are weak in the
private sector, it is possible for the managers in firms to pursue objectives
‘other than profit-maximization; some of these objectives have been
investigated extensively in the 1iterature12!. |
However, our formulation is sufficiently transparent that the conse-
quences of assuming that control mangers have different objectives are

often quite obvious, and will be 1nd1cated briefly in the subsequent dlscuss1on.

Managers of private firms therefore choose efficient control systems
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to maximize profits, and elected politicians choose efficient.control
systems to maximize the probability of their re-election. Giveﬁ this
maximand (V), the model to be developed predicts the equilibrium values
of p, h, and f as a function 6f basic organization‘characteristics, such
a§ technology and factor complementarity, the costs of control personnel,
the size of the organization and other variables. Changes in these
exogenous variables cause efficien¢y-minded organization managers to select
different sets of values of p, h, and f, and these changes induce subor-
dinates in turn to change their optimal allocation of time:. ~ The analysis -
therefore predicts the equilibrium values of total discretion (T), and
the allocation of discretionary time between productive and unproductive
discretion (q) as well as values of p, h, and f, as functions of more basic
characteristics of organizations.

To proceed with the basic model, we first state the managers'
objective function, which incorporates the costs of control devices as well
‘as their benefits.

The managers' objective is to select values of p, h, and f to maximize
(7) V=6 (qT) - H(T) - H((1 - @)T) - C(p, T)

- pT(az;h - (1 - Z;)f)
where the function G is an indicator of the degree of foutinization'of the
technology of work; H] and H2 are, respectively, the damages due to
external effects imposed on complementary factors when subordinates manage

“their own working time, and the "private" damages (value of lost output)

due to unproductive discretion; C is the control cost function; and

the term pT(qiih - (1 - Eé)f) represents the costs of rewards paid out minus
the revenue received from sanctions imposed. In that term, ii is the
average probability of justification of the group of subordinates to whom the

control system applies, and the total number of discretionary actions is

[t}

“
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‘represented by T instead of 6 = kT to simplify the notation.

We now discuss each of these relationships in detail. The function
G- = G(qT), or equivalently, G = G(t,), characterizes the degree of
routinization of the organization's technology of production as the
value of productive discretion on the part of subordinates. For all
non-routine technologies, therefore G' > 0. The marginal value of pro-
ductive discretion (G') is the indicator of technology, i.e. G' varies
directly with the degree to which the technology of production is
non-routine. The basic determihants of G' are the orgahization's
division of labor, the ski]]s.(human capital) of its employees, and the .
accumulated experience of the organization in using the technology. Each
of these variables is discussed in turn.

The firsf two propositions are that the tasks of employees will tend
to be more routine, the more extensive the organization's division of
1abor and the lower the average'human capital of employees. The basic
characteristic of the division of labor, as exemplified in Adam Smith's
famous pin-making factory, is the subdivision of tasks into a series of
narrow, repetitive sub-tasks. This subdivision obviously facilitates a
more complete specification of the procedures to be followed in'the
performance of each sub-task than would be possible for the whole operation,
and hence, G' tends to be inversely related to the organization's division
of labour.

The effect of changes in the division of labor on G' should be
distinguished from the effect due to accompanying changes in the average

skills (human capital) of employees. Ceteris paribus, an increase in the

level of human capital, tends to increase G', since the productivity of

discretion obviously depends on the skill with which subordinates exercise

29,
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The factoring of production into relatively narrow, repetitive, and simple
operations tends to permit the employment of relatively unskilled personnel,
implying a reduétion in skill levels as the division df labor increases. On
the other hand, specia]izatioﬁ according to comparative advantage, which plays
no role in Smith's discussion, might sometimes imply the opposite, i.e. that ‘
the average skill levels of employees increase with the division of labor.
Consequently, there is a priori no necessary correlation between average skill
Tevels and the extent of an organization's division of labor.

Empirical]y;the division of labor may'be approximated by some index
of the number of different tasks into which production is broken down, such
as the number of different job titles within an organizationgl/and skill levels
or human capital by averagé wage rates. G' will be negatively related to the number

of job titles, and positively related to the average wages of ehployees.

The second set of factors which affe@t G' all relate to the extent
of an organization's experience with a technology. In particular we shall
show that G' is positively related to an organization's "technical progressiveness"
(rate of increase in productivity)gg4 and therefore, 1ike technical progress-
jveness, G' tends to be inversely related to the age of the organization, the
age of its capital stock, and the age of its industry.

The notion of technical progressivener is based on the "progress
function",i.e. the finding that an organization's productivity tends to
increase with experience, measured either by age or cumulative output.gg/

‘This increase in productivity is usually interpreted as a learning effect,
although the process by which organizations "learn" is seldom elaborated

upon, and indeed, the sense in which organizations, as opposed to individuals,
may be said to "learn" is certainly unclear.

In our framework, it is easy to see how such improvements in product- -

ivity come about as experience with a technology is accumulated. As the

.
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firm ages, or produces more output, excéptions (unanticipated contin-

gencies) occur, and standard procedures are either adapted or new contingent
procedures devised to deal with them. Useful knowledge is accumulated and
technical progress achieved if those adahtations or new procedures may be

used again in the future. This will be thé case, provided only that some
fraction of these contingencies do tend to recur in future periods, and that
curcumstances do not change so rapidly that the procedures invented are not
useful for subsequent applications.

The larger the number of contingencies which are not genuine "surprises",
but tend to recur with stochastic regularity, and the slower the rate of
"depreciation" of the procedures devised to deal with them, the faster the
rate at which knowledge can be accumulated.

The organization, and not merely the individuals in it, "learns" when
this knowledge is not merely accumulated by employeesgﬂ/but is institutionalized
in the form of either standard or contingent rules and procedukes, and incentives
~ to use these rules built into the control system in the manner discussed
previously. In this way, organizational rules may evolve over.time to encompass:
what wére once exceptional contingencies which were either inappropriately
handled by existing rules, or required discretionary action on the part
of subordinates.

" This process partly explains why an organization’s productivity tends to.

increase with time or cumulative output. It also implies that, in the absence
“of new stimuli, such as new investmentgg/ the scope for discretion tends to
diminish over time, as efficient ways of dealing with the more important
problems are discovered and institutionalized in organizational ru]esggl
Consequently, in the absence of new stimuli, the hargina] product of
discretion will tend to diminish over time, and this diminution will be

accompanied by a fall in the rate of increase of productivity. The rate of

increase of productivity, and the marginal product of discretion, will also
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both tend to be related to the age of the industry (@s a proxy for. the
"start" of the technical progress functiongzj) and to the age of’the organ-
ization's capital stock, since changes in the capital stock both raise- new.
opportunities for organizationé] "learning" and depreciates the knowledge
built around the old capital stock.

An important implication of this argument is that the degree~to-whichrthe:
technology is routine is unrelated to the absolute level of productivity. It is.
related to the rate at which the organization's technology is improving and there-
fore it may be either high or low in organizations ﬁhere the technology works well
in an absolute sense. This explains why organization theorists [e.g. Woodward,
(1965)] often find similarities between the control'systems'usedvfor production
processes which are the "most" and "least" advanced from a technical point of view.
Arroutihe control system is indeed entirely appropriate to technology of production
which is relatively primitive and not well understood, (education is a good

- example) if the expected increase -in productivity from implementing a less routine :

-system is small.

»

It is clear from equation (7) that the choice of the optimal control
system does not depend simply on technology. In particd]ar,.and:apaft.
from the direct costs of control instruments, there are two sources of
damages which result when authority is delegated to subordinates to manage-
their own working time, the magnitudes. of which will be taken into account
by the manager in choosing the efficient control system.

The first source of damages; H], is due to intra-organizational external
effects imposed on complementary factors (lack of coordination) when sub--

ordinates are free to manage their own working time. H] depends on the: level
aH]_

5T - M
reasons for this source of loss have been adumbrated at length elsewhere, and:

of total discretionary time, T, i.e. H] = H] (T), where >.0. The-

briefly summarized in footnote 1 above. Although that argument is couched.in
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terms of the choice between market and internd organization, the analysis applies
equally well to the choice, within a hierarchy, of more vs. less foutine methods
of control: to the extent that subordinates are free to choose their own
procedures, their decisions will necessarily impose external damages on
complementary intermediate outputs of other subordinates. One way to reduce
these damages, i.e. to coodinate the activitie$ of employees, is to restrict
their discretion. Hence, HIT > 0. The size of the damages will vary directly
with the degree of complementarity of the different factors and with the
range of factors (size of organization) which incur damages. The formu-
lation used in equation (7) does not distinguish.between these two, and
we shall refer simply to the total damages H].

The damages from unproductive discretion appear as Hz(tg)'in equation
(7) where H'2 > 0. H2 therefore represents the foregone value of subordinate's
working time, plus any additional private damages resulting from unpro-
ductive discrétion. Of course, ﬁnproductive discretion will also yield
external damages, reflected in the value of final output produced with
the aid of complementary factors. This source of damages has already
been iﬁcluded in H] and is not counted again in HZ'

The cost function C = C(p, T) comprises the direct costs of
operating the control system, i.e., the costs of monitoring and evaluating
subordinates' performance. In organizations large enough to take advantage
of it, the principle of comparative advantage dictates that these tasks
will be specialized, i.e., performed by different persons or departments,
and therefore a third control function - that of communicating the relevant
information between monitors and evaluators - must be included.

Each of these costs will vary among different types of organizations;
for any given organization, however, we expect that, holding the number

of production workers constant, the costs of monitoring varies directly
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with its level, as measured by the probability that a given §ubprdinate's
actions will be discovered, i.e. bp > 0.

We also expect that CT.> 0: if the probability of being discovered
is held constant, the costs of communication and decision-making increase
directly with T, the number of discretionary actions which require evaluafion
if discovered. In addition, we expect the costs of monitoring to increase
.as T increase: when T is relatively low, subordinates perform the same
(routine) operation most of the time, and economies of scalé in monitoring
may be achieved by sampling, since any one subordinate's activities corres-
pond more closely to a random sample of both what other subordinates are
doing, and of what he himself is doing in periods when his actions are
not directly observed. These scale economies are forfeited as discretion
increases, and therefore the costs of monitoring increase directly with
the average level of subordinates' discretion.

The effects of information éoordination and control costs on the efficient
control system may be summed up briefly. A1l of these costs tend to reduce
the efficient level of discretion below that which would be predicted on
the basis of "technological® considerations alone. The efficient control
system therefore always tends to appear "over routinized" from the sub-
ordinate's point of view, i.e. subordinates will always be able to think
of actions which appear to them to be more efficient than the standard and
prescribed ways of doing things, and which they believe they could justify
to their superiors, if only sufficient incentives were provided to do this.

To the extent, however, that relatively weak incentives for the productive
exercise of discretion reflect the extra costs of information, control
and coordination incurred as discretion increases, this “"bureaucratization"
of production is not inefficient, but correctly modifies the inappropriate

"signals" which employees receive from their immediate environment.



n
\be

-23-
(b) Optimality conditions
The first-order conditions for an interior maximum of (7) with

respect to the choice variables p, h, and f may be written as follows:

(8)  TeG'q - Hpp - HH(1 - q) - Cp) = Te(p(aZ;h - (1 - 2;)f)
- p(1 - 2T
(9) T (6'q - Hip - H',(1 - q) - C7) + q (6" + H',)T
= Th(P(qzih -1 - fi)f) + pii(q + hqh)'r
(10) T (6'q - Hip - H'5(1 - q) = Cp) + q (6" + H'p)T - C

= T (plaZzh - (1 - ;)F) + (SR + pq 2;n)T
These first-order conditions may be imﬁediate]y interpreted as stating that
each instrument will be used to the pdint where its marginal benefits are
just equal to its marginal costs. To simplify the notation, let

Vo=6'q - Hip -!'.-(H'Z(l -q) - Crs V6" + H',; AR= p(qiih - (1 - 'z"i)f)

1 2°
Vo is the marginal net gain in the value of output from an increase in T,

“i.e. the increase in the value of output minus the increase in control costs;

V] is the marginal gain from an increase in q3 AR = average net rewards.

If we divide each of the first-order conditions (8), (9), and (10)
by Tf, |
expressed in terms of the marginal gains and costs of total discretionary

Th’ and Tp respectively, the first-order_conditions may be alternatively

time T. The first order conditions may therefore be re-written as follows:

' - 1
(8) V0 = AR(1 +—T——A-R—-)
E./E
f'-f
Eh 1
(9)* VO + V-l E— q =.AR('| + W)
h h’ - h
! _.p_ - _E = __.]__...._
(10) Vot Vy Fa -7 AR(1 + TR )
Ep P Ep/Ep
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and a similar interpretation holds for Ez and E:;

=i ~h

A T _
where Ef = Tf

AR _ f - . . AR R
Ef = ARf. AR ° and a similar interpretation holds for Eh and Eg .

Equations (8)', and (9)' and (10)' state the marginal benefits and
costs of each instrument in terms of T, which is advantageous in that the
curves representing the costs and benefits of all three instruments may

. be shown on a single diagram (see figure 1).

FIGURE I
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These first-order conditions may each be interpreted as stating the
following optimality condition for each instrument: an instrument will

be used to the point where the marginal gain from the change in discretion
(T) plus the change in the .average productivity‘of discretion (q) achieved
by its use are just equal to the marginal costs of the additional discretion
“purchased” by the use of that instrument. :

Second-order conditions are consistent with, but do not uniquely

imply, decreasing marginal gains and increasing marginal costs from Ais-

cretion (G* <0, and Heps Cop > 0) as drawn in the figure.gg/ ‘

Before : “turning to the comparative statics of the model, note that
equations 8}-10' imply that, in the relevant regions, E; and Eﬂ are both
greater than zero. In the model presented in section 3, the signs of Th
and 9, depended on the relative magnitudes of opposing wealth and
substitution effects. It was shown, however, that Th and ap, will always
have the same sign, whether positive or negative. It follows that if
v T

. . q " : q
s negative, Eh must be negative also. But if both Eh and Eh were

negative for & group of subordinates subject to a common reward §ystem,
the manager could increase both q and T by decreasing the size of the
bonus h. Provided only that the increase in T is desirable (V, >0),
both the increase in q and the increase in T increase the value of organiz-
ational output. At the same time, the total costs of net rewards wi]i be
lower, since ARh > 0; the manager will therefore continue to decrease h

T

until a region is reached where Eh and Eg are > 0. The region where

Ed < 0 is uneconomic; no rational manager will continue to operate

h, "h

there.

(c) Comparative Statics
This section presents a number of empirical implications of the model.

Again, the text is reserved for presenting and interpreting the results
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and derivations may be found in the appfopriate footnotes. Only the
unambiguous results are reported in the text. The exogenous variables
considered here are changes in the damages due to lack of coordination (H]),
the damages from unproductive di;éretion (Hz), the costs of control, the
size of the ofganization, and in the set of variables which affect G'-
the age of the firm, age of its capital stock, and industry, average human
capital of employees (wages), and the division of labor. All of these
variables are measurable, with the possible exception of H'Z, for which I
have been unable to suggest an appropriate proxy, and the elasticity of substi-
tuionf (which enters H]) for which the difficulties of measurement are well known.

More difficult problems of measurement are encountered for the de-
pendent variables.. The theory predicts values of p, h, and f, discretion
(T, th) and the fraction of time devoted to productive discretion (q) as
functions of the exogenous variables. h and f are of course, theoretical
constructs, the institutional counterparts of which are such things as
merit pay, bonuses, raises, promo%ions and demotions, outright firings,
etc. Direct measurement of the average or margihal values of rewards and
sanctions is no doubt both possible and exceedingly difficult. The level
of monitoring (p), however, may be directly approximated by the span of
control whenever the productivity of control personnel may be assumed
constant, or, if the ratio of control personnel to direct labor is constant,
by the ratio of "administrative" personnel to direct labor. Data for both
'these measures are readily available and extensively used by organization
theorists and sociologists 29/.

The heart of the model, however, is its predictions with respect to
the level of discretion, and adequate tests of the theory can be pefformed
if reasonable proxies for this variable can be devised. There have indeed

been numerous attempts by sociologists and organization theorits to directly

measure one variant or another of the variable which we term discretion 30/

13
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The major problem with these studies is that they are all based on inter-
view data ("how roﬁtine is your job?") and hence unreliable.

An empirical proxy for discretion based on objective data may be
arrived at, based on the following reasoninb. When values of the incentives
h, f and p encourage relatively large amount of discretion, some
employees will be successful in exercising it and therefore rewarded during

any particular time period. The discretionary actions of others will not

be discovered while still others will be discovered and fail to justify

what they do, and be subjected to sanctions. Consequently, high average levels of
discretion will be accompanied by a relatively high dispersion in the earnings of
employees. Conversely, relatively low levels of discretion are reflected in a
relatively "flat" earﬁings structure, i.e. one in which all employees at a part-

icular level tend to earn the same income.
Therefore, a measure of discretion which can be used to compare average
discretion at different organizational levels, or at the same organizational

i
level in different organizations, is the coefficient of variation of organ-

jzational income (i.e., excluding income from other sources)t

\[2 (v, - 1)
i=1

Y

where Yi is the organizational income of the i'th employee, ; the mean
-organizational income, and n the number of employees at the level of the
organization. ' |

To compare discretion between organizations with different number of

levels, one needs an index of the average level of discretion in an organ-

m -
jzation. This is given by 5 /2 (Y. - Y)
~ i=tVi=1 1}

my .
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where m is the number of organizational levels

Note that one cannot use the coefficient of variation of an individual's

earnings to measure hi§_discrétiop, since this will reflect variations in the
base wage paid to all employees due to changes in demand for the firm's product,
factor scarcities, etc. Dispersion in wages paid to different employees
at the same level, however, reflects differences in their perceived per-
formance, and such differences, whether due to differences in abilities,
Tuck, or attitudes towards risk on the part of employees, can only arise

31/

via their exercise of discretion .

I now turn to the comparative statics of the model. H the marginal

T
external damages due to subordinate discretionéry,activity would increase

if the complementarity between the tasks of employees or the size of the
organization increases. The increase in HlT would induce managers to
increase f, decrease h and increaSg p in order to discourage discretion. 32/
.Each of these changes would indeed induce subordinates in turn to decrease
their allocation of time to discretionary activity, as shown in Section 3,
and hence the value of T decreases unambiguously. These results are depicted
in figure II, where the increase in HlT is shown to decrease MGT(f), and
hence the optimal level of T decreases from To to T]; implying an increase

in optimal f. Since the increase in Hrr\also decreases MGT(h) and MGT(p)
’
figure II can also be used to illustrate these effects, merely by re-labelling
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FIGURE II
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The case of a change in H1T can also be used to illustrate the con-
sequences of dropping our assumption that the manager aIways chooses the
efficient control system. If compétition is weak, then the manager has
some discretion to implement his personal preferences in designing the
control system. If a manager is addicted to personal power and dictatoria]
control, this implies an increase in the damages (to him) from discretion.
If this managerial preference were incorporated into the model, the conse-
quent changes in the values of p, h and f would be identical to those just
discussed for an exogenous increase in H]T‘ If managers have other personal
objectives, the consequences of implementing them could be i]lustrated in

the same way, i.e., by adapting the relevant coefficient in equation (7).
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A fall in the marginal product of discretion induces managers to
increase f, and to decrease h and p.§§/ Each of these changes reinforces
each other in inducing émployees to reduce productive discretion (th)’ and
to reduce the fraction of total discretion which i§ productive (q).

Total discretion will also fall as long as the combined effects of
the changes in h and f dominate that of the change in p. And indeed, it
can be shown that E; tends to be "small" relative to E¥ alone, and therefore,
a fortiori, the change in p is unlikely to dominate that of the‘combined
effects of the changes in h and f.§5/ Accordingly, we predict that firms
will tend to be more routine, as reflected in a smaller dispersion among
the incomes of their employees, the older the firm, the older its capital
stock, the lower the average wages of its employees, and the older the.
industry of which it is a member.

An increase in the division of labor within an organization, ceteris
paribus, tends to diminish G', leading to a reduction in discretion. The
division of labor also tends to be accompanied by an increase in'the scale
of operations, and perhaps also by an increase in the degree of complementarity.
For both these reasons, the marginal external damages due to discretion,

H]T’ will tend to be larger, the more e#tensive the division of labor. Both
the independent effect of the increase in size(discussed later in this section)
and the effect of the increase in H]T’ would induce managers to increase
optimal f, decrease optimal h, and increase optimal p, implying a decrease

in the average Ieve] of discretion T. These effects reinforqe'that of the
effect of the division of labor through technology, implying an inverse
correlation between the extent of an organization's division of labor, and

the average level of discretion of its employees.

Although no systematic evidence has ever been collected on these

»
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hypotheses, some scattered observations may be made. First, the theory
predicts a positive correlation between the productivity of discretion and
the level of monitoring (p). Since p tends to be inversely related to the
span of control, this prediction is éonsisfent with the fact that the span
of control of "first-line" supervisors tends to be larger than th&t at

higher levels, and more generally tends to fall as one moves up the hier-
archy.§§/ The analysis also predicts that the dispersion of incomes will

tend to be relatively larger among employees at higher organizational leve]S
than among those at lower levels and this is certainly consistent with everyday

observation. Thirdly, the pfedicted inverse correlation between span of

control and average wages is consistent with evidence that the span of control
in "professional" organizations tends :to be smaller.than .in other organizations'
of the same size, i.e., the former tend to be relative]y tall, nérrow
hierarchies.gg/ Finally, and of particulér interest, is the'data collected

by Mansfield [1962] on the age of different industries, which strongly shows
that the extent of firm mobility within'an industry, i.e., the extent to which
firms change their relative positions in the industry's size distribution, is

inverse1y related to its age. Our analysis predicts that older industries

~will tend to be populated by relatively routine firms, and this is consistent-

with Mansfield's evidence of lack of mobility in those industries.

The value of damages from theft, shirking, lack of discipline and other
forms of unproductive discretion, H'z, might vary between organizations,
either because opportunities for employees to enrich themselves at the ex-
pense of the orgénization vary, (e.g. employees who award contracts to
private firms can usually do more damage than those who are limited to
stealing pencils and memo pads), or because malfeasance has different con- °
sequences in different organizations. Within an organization, H'2, is

undoubtedly correlated with an employee's height in the organizational
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hierarchy. An increase in H'2 induces managers to increase the optimal

values of h, f, and p to reduce the level of unproductive discretion and

. 37/
Increase q.=—gne interesting implication of this analysis is the use of

relatively high rewards to accomplish this end, as well as close monitoring
and relatively high sahctions which discourage malfeasance directly.

We now consider changes in the control cost function, C(p,'T); The
costs of monitoring and evaluating subordinates' performance would increase
if either the wages of monitors or evaluators were to increase, as perhaps
would be the case where their tasks were more'difficult, and hence required
the employment of more specialized personnel. In such cases, bbth C_ and
_CT would increase, causing managers to decrease optimal h and increase optimal
f in order to discourage discretionary activity.§§/ Optimal p may either
increase or decrease. Discretion will certainly fall if p increases, and
it will fall even if p decreases, as long as the decrease in p is not so
large as to dominate the effects on discretion of the changes in f and h.

The effects on control costs and on discretion'of a change in the size
of the firm are particularly interesting and important. There are two effects:
firstly, the costs per employee of controlling and coordinating discretionary
activity (H]T and CT) increase directly with firm size. An increase in the
number of employees means that any given level of subordinate discretion
implies an increase in the absolute number of cases which must be communicated
toand evaluated by the manager. The quality of the manager's decisions would
be reduced because of the administrative overload factor, and because of
the increase in "control loss" incurred as the number of hierarchical 1evéls
through which the information must be passed increases. Secondly, the
average costs of monitoring routine activity decrease, due to economies of
scale in sampling obtained as the size of the organization increases: the

larger the number of employees performing the same routine operation, the lower
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the costs per man of obtainfng information ﬁn any characteristic of
their activities to any specified degree of accuracy.

‘The first of these changes implies an increase in the rate at which
the marginal costs of controlling and coordinating discretionary actions
increases with the average level of discretion, and therefore an increase in
CT and HlT’ The effect of the second change is more subtle. Scale economies
reduce the average costs of monitoring the routine activities of subordinates,
but leave the cost of monitoring discretionany actions unchanged, since |
sampling only yields information concerning characteristics of subordinate
performance which subordinates have in common, i.e., routine characteristics.
Consequently, the effect of sampling economies is afso to increase CT’ the rate
at which total monitoring costs increase as discretion increases. CT
increases because allowing discretion implies foregoing the cost savings
achievable by sampling, and these cost savings foregone are larger, the larger
the size of the organization. '

Both effects therefore reinforce each other in increasing the relative
costs of controlling and coordinating discretion as size increases- Hence
discretfon must fall, via an increase in f, decrease in h, and possibly an
increase in p.'ggﬁ |

This change in relative costs as the size of the organization increases |
explains why the terms "large" and “bureaucraiic" are practically synonomous
descriptions of an organization. Most of the "evils" of bureaucracy -
Stifling rules and regulations, lack of innovation and capacity for flexibility,
red tape, boring and repetitious work, lack of responsibility, endless
-delays in decision-making, etc. - clearly flow from this incentive for
production to be increasingly rodtinized as the size of the organizétion _
increases.

Do these classic diseconomies of scale also provide a 1imit to the
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size of the firm? It has recently been heid that they do not, essentially
because. these diseconomies may be more than compensated for by . ‘
the informational economieé of scale obtainable at larger size.fﬂy [see,

e.g. R. Wilson, (1975)]. Our classification of working time into discretionary
and non-discretionary time shows why the classical argument, i.e., the argument
that firm size is limited by increasing difficulties of coordination and
control is nevertheless correct. The reason is that informational scale
economies are only achievable in the control of routine operations. The costs
of coordinating and controlling discretionary activity (HIT and CT) therefore -
continue to increase with size. Moreover, informational scale economies are
undoubtedly diminishing with s1ze,4]/ while, because of the cumulative nature
of the distortion in information implied in the control loss process, the
diseconomies of scale in controlling discretion probably tend to increase with
size.

Now, as size increases, firms do react to the increasing costs of
controlling discretion and the falling costs of controlling routine behavior
by reducing the incentives to employees to exercise discretion. But they
cannot avoid ultimately increasing average costs by doing so, as long as the
marginal productivity of discretion is diminishing,(G" < 0), which is surely
the case. For then, as the firm becomés more and more routine with increasing
size the loss in productivity from reduced discretion becomes larger and larger.

Consequently, as the firm increases in size, a point must be reached
where either the increasing average costs of controlling discretionary activity
or the increasing losses in productivity from reduced discretion must
overtake the falling average costs of controlling routine activity, and this

point is the 1imit to the size of the firm.42/

>
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FGOTNOTES
Elsewhere, we have shown this more systematically [Wintrobe, 1977].
This argument extends the work of Alchian and Demsetz (1972) on the
theory of the firm. Briefly, they showed that firms exist when it is
relatively economical to estimate the marginal productivity of factors
by observing some index of their iﬁput rather than theif output; under
those conditions if factors were paid according to their output, each
factor would have an incentive to shirk, and this shirking imposes :
external damages on complementary factors. In fact, the shirking
discussed by Alchian and Demsetz is simply one form of discretion.
It can be shown that other forms of discretion, e.g., in the choice
of technical procedures to be followed, in the timing of production
("discipline"), the quality of raw materials, etc., would similarly
impose external damages on ;omp]emeqtary factors. The only conditions
required are (1) that pro&uctivity may be increased by the division
of labor, and that (2) there are a relatively small number of
suppliers of the different sub-processes. These conditions guarantee
that the suppliers are mutually interdependent. See Wintrobe (1977).
The circumstances which determine the extent to which an organization's
technology will be routine or non-routine are discussed in detail in

section 4.

~ This is similar to Tullock's "judgemental" system. See Tullock (1965).

We assume a "separation theorem", namely that the choice of the optimal
level of risk-taking is independent of the division of total risk among
the risky rassets" th and tg, i.e., that the choice of b is independent
of the choice of q. Alternatively, the analysis can be conducted
without this assumption, and is unchanged wherever the results are

t t
directly comparable, using *%% and qfk , instead of b and q as the sub-
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ordinates' choice variables. Only thé proofs using the first

approach will be presented here. Other proofs are available from

the author on request.

z, could be made a function of detected vio]étions, but since in

any time period, some violations are likely to be rewarded, others
punished, it is not obvious whether this function should be

increasing or decreasing. The most “reasonable" assumption is

that z4 is an increasing function of jhstified violations, and a de-
creasing function of unjustified ones. But in that caée, z; shou]d_
also depend on past violations (those in previous time periods) and
the model would become exceedingly complicated. Consequently, we
assume that, over the time period T*, z; is constant; Interior maxima
of (5) and (6) are still guaranteed by the assumption of risk aversion.
Applying (5) and (6), we éan re-write the first-order conditions fn terms

of the allocation between states h and f and between states g and f:

h_ p(1 - Zi)U'f
f PZ; 1] h
g . p(1 - z)U'
f (1 - p) U'g

We can safely assume that all subordinates are risk averse. The marginal
utility of income is therefore everywhere decreasing, and hence since
the level of income is higherin states h and g than in state f, U'h,

U'g < U'f. If the values of q and b are iﬁterﬁor maxima, it is required

that _
pz; h > p(1 - zi) f for th >0,

and
(1-p)g >p(1 -2,)f for ty > 0.

In the pure authority system discussed in the text, both of these

[
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inequalities are reversed, and th = tg = 0.
Second-order conditions requife that, for a local maximum,

D], D4 <0, and D] 02 >0

193 D4
5 2Ey 2 2
where D] = 5:;;— = pz;h~elp + (1 -.p)g OUg
D, = 2% pz.2hZure"
47 2 i h
+ (1 -p)(1 - q)zgzuge'

+ p(i - zi)fzu;e'
and D2 = D3 =a%§g-= 0 by the separation assumption above. Risk aéersion
implies that UH, Ug are both <0, and hence, these.two assumptions
guarantee the satisfaction of the second order conditions.

See R. Bendix [1974], p. 204.

39 _ 0.0, _ o 3b_
3~ O of

54¢n-z4wme;UW<o

D i f f

It might be thought that an alternative explanation for theAuse of
relatively low sanctions in many organizations is that, since the maxi-
mum sanction available is usually dismissal, this sanction would have to
be reserved for the most serious infractions. Less serious infractions
would have to be punishable by relatively 1ight sanctions in order to
preserve the principle of marginal deterrence. However, Becker and
Stigler have shown that the costs imposed on employees by dismissal is

not uniform, but can be changed by changing the time-stream of payments

embodied in the contract. For example, a decrease in an employees'

weekly wage payment, compensated by an increase in the size of his
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pension to leave the employee equally well off, would increase the
costs of the sanction imposed by dismissal towards the end of the
contract. Consequently, if in fact sanctions do tend to be surpris-
ingly low in many organizations, this fact hu;t be explained by the
principle of choice and not by the limitations imposed by legal insti-
tutions. See Beckér and Stigler, (1975). ' |
See footnote 1.

D
= 5 (pzy Uy + HUY q0)3

D
3 - 3 (~pz;aly + hale)

oh
9 ob >
Clearly, h * 3h < 0 as

,pz Uh| |pz Yhuhqel » where the term on the left hand side is
the subst1tut1on effect, and the term on the right hand side is the

wealth effect. Moreover,'the sign of %ﬂ-is always the same as that of g%‘

D .
§—3= o (1 - P’y + gUp(1 - q)e]

D
D
ag = {1 - p)(1 - Q)[u'g + (1 - q)gu” 6]
Again, the results are amb1guous because of opp051ng wealth and sub-

stitution effects.

D

?ﬂ :.i- ' - ]
321 5 (-pU hhq prf)> 0
b _ ?l(_ U'f - pU*.h )V> 0
az; D PUgt - PUpNa
2 _ D :
5 =D (-z U h - Ugg) >0
ab D
[} t [}
- —D-( 230p ha + (1 - 2 )Uif + Ug(1 - q)

<0if [(0 - zi)U%f + Uég(]

> -in'hhql

From the first-order conditions, pz;Upn = p(1 -z;)ULf. Multiply both
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sides of the inequality by P» and substitute p(1 - zi)U%f for
pinEh. This gives

ab

b .o if |p(1 - 2;)Uif + p(1 -a)Ugg |>|-alp(1 - z;)ugf

ap
which is clearly true since q <1.

We may also briefly indicate the effects on the level of subofdinéte
discretion of changes in the length of the subordinate's contract,
T*, and in k, the number of tasks performed per unit time. Detailed
proofs are given in Wintrobe (1976). An increase in T* implies that
the dispersion of a subordinate's income per unit time decreases for
any given level of discretionary actiVity T. Consequently, a 1ongér
contract allows subordinates to spread the risk of discretionary
acitivity over a larger number of risky actions. A

A change in k may be shown to have the identical effects on the
variance of income per unit time as an increase in T*, and for the
same reasons; 1if we compare two jobs with the same contract length, -
the job where a larger number of tasks are performed per unit of
time permits the risk of a given amount of discretionary time to

be diversified over a larger number of “"trials". However, divers-
jfication is possible only as long as the outcomes of different task
performances are not perfectly correlated with each other. An increase
in the number of times the same task is repeated in the same way

per unit time permits no diversification, and therefore has no
effect on risk-taking. Kk must therefore be interpreted as the
number of different tasks performed per unit time.

From the point of view of the effect of contract length on risk-
taking, therefore, the effective "length" of a contract is not its
length in units of time T*, but the total number of different task

performances which the length of the contract allows, kT*. An
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Increase in either k or T* increases the effective length of the
contract measured this way, and decreases the variance of a sub-
ordinate's income per unit time. This decrease in the variance of
income per unit time with unchanged expected income exerts a sub-
stitution effect in favor of increased risk-taking (discretion),

and a wealth effect against it. As in the usual theory of porf-
folio choice, the net effect will be in favor of an absolute increase

in the level of risk-taking if subordinates have decreasing absolute

. risk-aversion.

See the definition of perfect political competition in G.S. Becker,
[1976], p. 34.
ibid., p. 36, see also G.J. Stigler [1972], p. 97.

The term "degree of freedom" is used in this context by Breton [1974].

See Breton and Wintrobe [1975]. A much more detailed model of bureau-

cratic inefficiency in the public sector is currently in preparation.
See Baumol [(1959)],Marris [(1964)] and Williamson [(1967b)].

Note that this effect of human capital on G' is separate from, and
in addition to, the effect of human capftal on z, noted garlier.
fhat is, an increase in human capital clearly increase both the
productivity of discretion (G') énd the ability of subordinates to
justify discretionary action (zi).

Such data are available for the U.S. at least, and used in Blau and
Schoenherr1971]. to measure the division of.labor.

This is the term used by C. Kennedy and A.P. Thirlwall [1972].

The basic reference is A. Alchian [1963]. For others, see Rosen
[1972], and Kennedy and Thirlwall [1972].

Rosen's excellent [1972] paper also discusses the difference between

knowledge which is "rested in the firm", to use his terminology, and

(.

v
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that which is rested in the firm's employees.

Arrow states that many of the classic learning experiments show

that "Tearning associated with repetition of essentially the same
problem is subject to sharbly diminishing returns" [1962, p. 155],
and uses new investment as a proxy for new stimuli.

This process whereby routinization gets built into théAoperations of .
a firm on the one hand, andtends to depreciate on the other, also
explains why bureaucracies tend to ossify and be so hard to change,
why when changes are made they must be sudden and dramatic, and why
responsibility is so diffuse within hierarchies. Any instruction for
dealing with an exceptional situation tends to become a preéedent;
faced with a similar situation, the subordinate can insure himself
against the consequences of his actions by following this precedent
set earlier. When an instruction is initially issued, responsibility
clearly lies with the issﬁer; when a precedent is simply followed,
it is not clear where the responsibility 1ies. The:set of precedents
which has accumulated inside an organization cannot be dishantled on
é piecemeal basis; the expectation must be broken that previous
instructions have the status of precedents. This explains why firms
and bureaus adapt to even slowly changing circumstances by periodic

dramatic re-organizations rather than through slow readjustments.
The problem of the "start" of the progress function is discussed in:

Kennedy and Thirlwall [1972], p. 39, and in Hirsch [1952].

Second 6rder conditions for a local maximum require that

Ver Ven
fo, th, Vpp <0, _ >0, and
hf Vhh |,
D =|Ves Ve Vep| <O
"n Yhn Yhp

V.,V
vpf ph "pp
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' = = =
By Young's theorem, th = vhf’ fo vfp and Vph vhp' We assume

"that the cross-partial effects are "small" relative to the direct

effects, and this assumption may be implemented by the strong

P fo and Vp

requirement that fo, th, Vpp < 0 guarantees the satisfaction of the

condition that V h are all equal to zero. Then the

other second order conditions as well.

The third second-order condition may be equivalently expressed as Tf

Tth(D) where D = Dl] 0 0 <0
0 022 0
0 O 033
since TfTth = (-)(+)(-) >0
ARf
and D]] = Vo - ARf -—7 > 0
f Ef
. R S PR T S I
Dpp = Vo = ARy~ hL T ]

- - + - qQ
T T 2 T T T, M
Dyg= Vo - AR - bl p ]
P T
P E
P
_ To%p z'cprp 50
T

T

~if the elasticities E;, Eh and ET are approximately constant.

P
See, e.g., Blau and Schoenherr{1970].

Differences in discretion, expressed as a simple dichotomy béetween
a"routine” and a "non-routine" organizational control system are

in fact what lies underneath the diverse typologies which have been
proposed by different theorists to explain organizational structure

and behavior. Hence Weber's (1947) disctinction between bureaucratic

(v
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and charismatic authority, Burns and Stalker's (1961) mechanistic

vs. organic systems, Simon's (1960) programmed vs. non-programmed
responses, Crozier's (1964) routinize vs. uncertain adaptations,
Presthus' (1958) strﬁctural vs. unstructured perceptual fields,
Taylor's (1947) scientific task determination vs. persbnal rule-of-
thumb, etc. As has been pointed out by Hickson, (1966)'in each case,
the underlying dichotomy is the same routine - non-routine distinction.
A relationship between technology and discretion has been suggested
by, among others, Perrow (1967) and Woodward (1965). For examples

of saciological measures of discretion, see Hage and Aiken (1969)

and references cited there.

The measure is, of course, not without its defects. Probably the most
important of these is that data limitations undoubtedly preclude
taking into account the value of perquisites, prestige, and other
non-monetary rewards. Thé more important such things are, the less
ﬁuccessful the measure will be. However, as long as changes in

these variables tend to be accompanied by chaﬁges in monetary rewards.
The measure will be adequate.

A second difficulty is that the dispersion of incomes partly reflects
differences in ability (zi) among employees. If qrganizations varied
in the extent to which subordinates at the same level differ in their
abilities, then differences in income dispersjon might be due to

this factor rather than to differences in the average levels of
discretion. However, the measure will still be unbiased, as long as
differences in z; among employees do not vary systematically with
changes in the exogenous variables which we use to explain dispersion.
There is no obvious reason why this should be so. The effect of this

consideration is therefore simply that some of the differences in
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dispersion among organizations will be left unexplained by the
present model. Our purpose, of course, is not to explain dispersion,
but discretion, and as long as changes in discretion do give rise to

differences in income dispersion, the measure will suit our purpose.

P D,,D
of _ 722733 = (L=t
o LY - (ﬁ_%§71(+) > 0
1 TY
1

oh__ "1 Ps3 - W ) <o
ay] D ITy]
~ D D .
ap 11722 - (#)(=

= H = +) > 0
3y, D ITy] (-

where ¥ is an exogenous variable which increases HI
' T

If Yo is an exogenous variable which increases the marginal gain
from productive discretion, G', the optimal values t, h, and p

change as follows:

s~  D,,D C .8 DyD hq

of _ 22733 oh__ 11733 o "y q

3y2 5 -qG’ y2) < 0; 3, D q ETPJ G Yp > 0
h

since both q, > 0 and Eg > 0 in the relevant region, as shown in

the text.
o _ 1% Py,
ayz \ T 2
P q
E
The term in the brackets may be written as -q(1 + —%Q
E
P
For any subordinate qp >0, Tp < 0 as shown previously. Hence Eg >0,
9 EY
E <0, and < 0. If —%- > 1 the term in the brackets is negative
E. E
P p'!

and then %§—=> 0 unambiguously.
2 .

{4
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>

T ‘ and

.Eq
. Pl . |, .
,-${> 1 1f,q T, ; qu } ,TJ, since q, > 0,

g N . % 0: IR > P g5
Tp < 0 and o T > 0; | > TI sinceq<1, T>1

~

g9
Hence ' p

P ,
Ep,, and , 0.

E; will be small relative to E; for two reasons. First, if employees

are risk-averse, Egg < Etg, as shown in Becker's (1968) paper on

f
crime and law enforcement. (Becker showed risk-aversion implied that
Eg < Eg, where O is the number of criminal offenses, and f the criminal
T=

Eth + Etq, and E'h > 0, E¥g < 0, whiTe

PP TP p p
= Eth + Etg and Eth, Etq both < 0. That is, the changes in t. and
A A i : ’ g h

sanction). Second E

Er

tg due to the change in p are each smaller than the changes due to the

change in f, and offset rather than reinforce each other as to the
T T '

p < Ef.

See Meyer (1968) and Woodward (1965).

changes in f. Hence a fortiori, E

See Meyer (1968) and Woodward (1965).

An exogenous increase in Hé will change f, h and p as follows:

2 D D
.Y5 Yg
3y D ——TJ Hy > 0if (1 -q) - _ETT <0

%, hay,
Since (1 -q) <1, (1 -q) - —5 <0 if — —> > 1.
E
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hq
We prove ? > 1 as follows.
Eh |

. ot
Since a(1 sh ) = —5%- < 0, and since Th > 0 and therefore (1 - q)h < 0.

1 - N |
Hence a( ah T« 0 implies q, > Th.
1 > T, oo 911 and therefore 21 » 0

qh h? ET = —-T; . ererore Ty's .
h
: e DiqD Pq g

Finally,.9p  “11722 PR 1T . T

g —p—1(1 - q) ET]H2 > 0 since Ep<0,q >0.

p Y5 P

An exogenous increase in Cp would not change the optimal values of f

or h, since

of _ 22733 - oh _ D..D
¥, - "D (00 =0, and 5= 133 L g

The effect on the optimal value of p is given by

p_ 2 1 o <osinceT <o,
3y D Tp PYy3

The effects of an exogenous change in CT are given by:

of _D22Pa3 . Looeh _ Pnfas. oo Pl
ifc. >0
Ty

2

While both these effects increase the costs of controlling discretion,
they have opposing effects on Cp, and therefore on the efficiency of
reducing T by increasing p. The evidence consistently shows a decline in
the ratio of administrative personnel to diréct labour as size increases,
but this evidence is equally consistent with the dominance of either
sampling economies (implying an increase in p) or control loss (implying

a decrease). For samples of the evidence, see e.g. Blau and Schoenherr

(1970) (who favor the former interpretation) and Pondy (1969) (who favors

(o
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the latter).

The most recent - and the most precise - statement of the classical

theory of firm size - that by Williamson [1969] bases the limit to

firm size on the control loss and administrative overload factors

alone, and implicitly assumes that there are no scale economies in
information collection. |

The average costs of obtaining information on any routine characteristic
are proportional to %3 where n is the size of the sample, and N the
number of subordinates who share thg characteristic:, i.e. perform

the same routine operation. Average information costs do fall continu-

~ ously as N increases. But clearly the size of this reduction in average

costs diminishes with larger and larger N.
The marginal productfvity of discretion diminishes as the firm ages, via
the process described above. Hence,-with age, the loss in productivity
due to the reduction in discretion as size increases will be smaller,
and hence the firm's optimum size increases with age. This explains
why competitive firms tend to grow over time. Some theorists have
further argued, on similar grounds, that only a firm's rate of growth,
and not its absolute size, is limited by difficulties of coordination
and control. (e.g. Penrose (1959), Rubin (1973)).

There is, however, a limit to how large a firm can grow, since our
analysis shows that the firm can only continue to grow by becoming

more and more routine, and this is~the point which is missed in these
arguments. As long as there is a limit to how routine the firm can
become without encountering increasing average costs, there is an

upper limit to the size as well as the rate of growth of the firm.
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