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chapter 5 
Information Sources and 
the Development of 
Decision-Making 
Organizations 
GREGORY A. JOHNSON 

A number of recent studies have emphasized the potential 
explanatory importance of information transfer and processing, or deci
sion making, in the investigation of the development of urbanism 
(Tornqvist 1968; Wright 1969), states (Johnson 1973; Wright and Johnson 
1975), and societies in general (Naroll 1956; Flannery 1972). This chapter 
constitutes a more detailed consideration of a model suggested by Wright 
and Johnson (1975:285), which incorporates a principle of "requisite vari
ety" and an assumption of cost- benefit optimization to examine variable 
relationships involved in increasing complexity of societal-level, 
decision-making or administrative organizations. 

Decision-making hierarchies essentially allow the coordination of a 
larger number of activities and/or integration of a larger number of 
organizational units than would be possible in the absence of such hierar
chies. Decision-making organizations increase in complexity through two 
basic processes: horizontal and vertical specialization (Simon 1944). 
Horizontal specialization increases the number of decision-making units 
at a given level of a decision hierarchy, whereas vertical specialization 
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88 GREGORY A. JOHNSON 

increases the number of hierarchic arranged levels of such an organiza
tion. 

The general relationship between a decision-making organizatio~ 
(regulatory mechanism) and the activities or units integrated ?Y th.is 
mechanism may be considered to be a special case of the rel~hon.shi? 
described by a principle of requisite variety (Ashby 1968:135). This pn.nci
ple is one of the foundations of regulation theory, and states that given 
two interdependent sets, variety in one set can only be reduced by 
increment in variety in the other set. To phrase it in terms of the present 
case, variety in decisions required to integrate a set of units or activities in 
the absence of a specialized integrative mechanism can only be reduced 
by the development of such a mechanism. Further, independent increase 
in the variety of decisions required to integrate a system already regulated 
by a specialized decision-making organization can only .be ~educed ~y 
increment in the variety of decisions made by that orgamzahon. As will 
be shown in the following discussion, increment in decisions made selects 
for increment in the complexity of a decision-making organization. 

An initial assumption of cost- benefit optimization is the second 
major factor in the present model. Given pressure for increase in the 
complexity of a decision-making or administrative organization, such 
increase might be accomplished in a variety of ways. Not all of these 
possible alternatives, however, will be equally efficient. A ~ost-benefit 
optimization assumption will be used to generat~ a b~selme ?f ~ost 
efficient increase in organizational complexity, agamst which the implica
tions of specific deviations from efficiency maximazation may be 
evaluated. 

A formal model for the development of decision-making organiza
tions is presented in the following pages. Although this model is~ ~imple 
one its construction requires a rather tedious process of defimhon of 
vari;bles, examination of assumptions, and numerical illustratiot1 of vari
able relationships. The reader may find it useful to refer to the summary 
flowchart for the model (Figure 5.5, p. 98) while considering this sec
tion. A variety of possible anthropological implications of the model are 
discussed in the latter portion of this chapter. 

DEFINITIONS AND ASSUMPTIONS OF 
THE MODEL 

The following definitions are required: 

1. Information: ''Information is defined, in general, as that which 
causes or logically validates representational activity-activity in 
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which a structure, purporting to represent something else, is 
produced or augmented [Mackay 1969:133]." 

2. Source: The minimal organizational unit under consideration. 
Types of source units may include territorial units, population 
units, residence units, activity units, etc. 

3. Source channel: An information transfer channel between two 
sources, or between a source and a vertical control unit. 

4. Source channel-monitoring work unit: The work involved in 
monitoring one source channel. 

5. Source integration: Activity integration between or among 
sources. 

6. Source integration work unit: Work involved in integration of two 
sources. 

7. Vertical control unit: An organizational unit specialized in pro
viding integration among sources or lower-level vertical control 
units. 

8. Source-control integration: Activity integration between sources 
and control unit(s). 

9. Source-control integration work unit: Work involved in activity 
integration between one source and one control unit. 

10. Control channel: An information transfer channel between two 
control units. 

11. Control channel-monitoring work unit: Work involved in 
monitoring one control channel. 

12'. Control unit integration: Activity integration between or among 
control units. 

13. Control integration work unit: Work involved in activity integra
tion between two control units. 

14. Channel capacity: Maximum amount of information that may be 
transferred in a single channel with minimal information loss. 

15. Administrative advantage: The proportional relationship of work 
load savings due to increment in the complexity of a control 
mechanism to the total work load required to obtain those sav
ings. 

16. Administrative efficiency: Administrative advantage per unit 
work load required with increase in the number of sources being 
integrated by a control mechanism. 

17. Control mechanism: An organization specialized in providing 
integration among sources. 

The following assumptions are required: 
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Entire Model: 

1. The number of information sources integrated increases at a 

uniform rate. 
2. Complete source integration is maintained. 
3. Individual information channel loads are maintained within 

channel capacity. 
4. Organizational decisions are made so as to maximize administra-

tive advantage or efficiency. 

Stage I (horizontal integration): 

5. Information sources produce equivalent information output. 
6. Information sources involved equivalent channel-monitoring 

work. 
7. A source integration work unit is equivalent to a source 

channel-monitoring work unit. 

Stage II (vertical integration-one vertical control unit): 

8. A source-control integration work unit is equivalent to a source 

integration work unit. 

Stage III (vertical integration-multiple vertical control units): 

9. Control units produce equivalent information output. 
10. Control unit information channels involve equivalent channel-

monitoring work. 
11. A control channel-monitoring work unit is equivalent to a source 

integration work unit. 

Stage IV (second-order vertical integration-one control unit): 

No additional assumptions required. 

Beyond efficiency maximization, three of the assumptions just cited 
require special comment. These are: (a) maintenance of ch~nn_el loads 
within channel capacity, (b) equivalency of channel-momtormg and 
source and/or control unit integrative work, and (c) maintenance of 
complete integration. Given assumption (a) arbitrary values may be as
signed to the types of work involved in assumption (b ). In that I h~v·e· no 
present way to evaluate relative work load involved in these two acbv1~1es, 
I will assume that they are equivalent and set the value of a work umt of 
each type at 1. 0. Finally, the assumption of maintenance of complete 
integration allows this variable to be treated as a constant. 
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A ~ore sophisticated approach to the type of model presented here 
would mvolve systematic consideration of the implications of deviation 
from the model's basic assumptions. Only implications of deviation from 
efficiency ma.x~mizatio? will be considered in the following discussion. 

One additional pomt must be made here. Increasing organizational 
complexity is generated in the following model through continued incre
ment in the number of information sources integrated. The model at
tempts to describe various organizational responses to system growth not 
explain that growth. ' 

THE MODEL 

Given the definitions and assumptions just described, we may pro
ceed to the model itself. The first issue to be considered involves the 
relationship between increase in number of information sources inte
grated and work load required to achieve that integration in the absence 
of a vertically specialized control mechanism. In this situation the 
number of one-to-one relationships among the activity or other units that 
constitute effective information sources will be equivalent to the number 
of one-to-one information channels linking those units. Figure 5.1 (see· 
also Table 5.1) graphically presents the relationship between increase in 
number of sources and increase in work load required to integrate those 
source~. This r~lationship is clearly nonlinear. Increast: in sources pro
duces mcrease m work load per source required for integration. As dis
cusse~ p~eviously? this work load may be decreased by the development of 
a specialized vertical control mechanism. The question becomes one of at 
what point development of such a mechanism would become efficient. 

Figure 5.2 plots administrative advantage of a single-unit vertical 
~ontrol mechanism against work load required for integration of increas-
1~g numbers of sources. It is evident that d~velopment of such a mecha
msm (first-order vertical specialization) first results in overall work load 
reduction when six information sources are integrated. Note that these 
savings are obtained by reduction of the number of information channels 
that must be monitored to achieve integration. Vertical specialization 
thus reduces work load involved in information transfer. 
. Although work load savings obtained by initial vertical specialization 
mcr~ase with increase in sources integrated, the rate of such increase 
declmes rapidly. This decline constitutes increasing pressure for division 
of labor (horizontal specialization) within this single-unit vertical control 
mechanism. Again the question is one of at what point such specialization 
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Table 5.1 
WORKLOADS INVOLVED IN SYSTEM INTEGRATION: HORIZONTAL 
AND FIRST-ORDER VERTICAL CONTROL UNITS 

Horizontal control 

Sources Source channels Source integration Total work 

1 0 0 0 
2 1 1 2 
3 3 3 6 
4 6 6 12 
5 10 10 20 
6 15 15 30 
7 21 21 42 
8 28 28 56 
9 36 36 72 

10 45 45 90 
11 55 55 110 
12 66 66 132 
13 78 78 156 
14 91 91 182 
15 105 105 210 
16 120 120 240 
17 136 136 272 
18 153 153 306 
19 171 171 342 
20 190 190 380 

Vertical control 

Source- Administrative 
Source Source control Total Work Administrative efficiency 

channels integration integration work savings advantage (x 10--2 ) 

1 0 1 2 -2 
2 1 2 5 -3 
3 3 3 9 -3 
4 6 4 14 -2 
5 10 5 20 0 0 0 
6 15 6 27 3 .lll .412 
7 21 7 35 7 .200 .571 
8 28 8 44 12 .272 .618 
9 36 9 54 18 .333 .616 

10 45 10 65 25 .384 .590 
11 55 11 77 33 .428 .555 
12 66 12 90 42 .466 .517 
13 78 13 104 52 .500 .480 
14 91 14 119 63 .529 .444 
15 105 15 135 75 .555 .411 
16 120 16 152 88 .578 .380 
17 136 17 170 102 .600 .352 
18 153 18 189 119 .629 .332 
19 171 19 209 133 .636 .304 
20 190 20 230 150 .652 .283 

timkohler
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would be expected to occur. This problem may be approached in two 
ways. Figure 5.3 presents a plot of administrative efficiency of a single
unit vertical control mechanism on number of information sources regu
lated. Note that efficiency peaks at integration of eight sources, and 
declines thereafter. Such diminishing returns in efficiency would provide 
one pressure for horizontal specialization. 

A second approach to this problem is illustrated in Figure 5.4 (see 
also Table 5.2), which presents a plot of administrative advantage of 
horizontal specialization on work load associated with such specializa
tion. Note that in terms of overall work loads, a two-unit, first-order, 
vertical control mechanism is more efficient than a single-unit mecha
nism when six sources are integrated. Thus initial development of a 
first-order control unit is associated with immediate selective pressure for 
horizontal specialization of that unit. 

Figure 5.4 also plots efficient points for subsequent horizontal 
specialization of a first-order, vertical control mechanism to a maximum 
of six units. Work load savings are obtained by reduction of the number of 
source relationships that must be considered and decisions that must be 
made to achieve source integration. Horizontal specialization thus re
duces work load involved in information processing. 

Figure 5.4 also illustrates that absolute gains in administrative advan
tage obtained by horizontal specialization decrease as such specialization 
continues. These diminishing returns of horizontal specialization consti
tute effective selective pressure for second-order vertical specialization. 
As in the case of first-order vertical specialization, second-order speciali
zation becomes efficient when six sources must be integrated. In this 
case, the six information sources involved are the six horizontally 
specialized units of a first-order, vertical control mechanism. 

Figure 5. 5 presents a flowchart of variables, variable relationships, 
and transformation formulae necessary to generate a second-order, verti
cal control unit. Note the three primary negative feedback loops incorpo
rated in this information. Initial vertical specialization reduces the 
number of source channels that must be monitored in order to achieve 
system integration. Horizontal specialization of a first-order control unit 
reduces work load involved in explicit source integration. Second-order 
vertical specialization reduces the number of control channels that must 
be monitored to achieve system integration. 

Two positive feedback loops are of interest. Both vertical specializa
tion and horizontal specialization of a vertical control unit permit, in 
general, some degree of subsequent increment in number of sources 
integrated without further elaboration of the control mechanism. This is 
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Table 5.2 

WORK LOADS INVOLVED IN HORIZONTAL SPECIALIZATION OF A 
FIRST-ORDER VERTICAL CONTROL UNIT 

Vertical control 

Sources Total work 

6 27 
7 35 
8 44 
9 54 

IO 65 
11 77 
12 90 
13 104 
14 119 
15 135 
16 152 
17 170 
18 189 
19 209 
20 230 

Horizontal specialization of vertical control (two units) 

Source- Admin-
Source Source control Control Control Total istrative 

channels integration integration channels integration work Savings advantage 

6 6 6 1 1 20 7 . 350 
7 9 7 1 1 25 10 .400 
8 12 8 1 1 30 14 .460 
9 16 9 1 1 36 18 .500 

IO 20 10 1 1 42 23 .547 
11 25 11 1 1 49 28 .571 
12 30 12 1 1 56 34 .607 
13 36 13 1 1 64 40 .625 
14 42 14 1 1 72 47 .652 
15 49 15 1 1 81 54 .666 
16 56 16 1 1 90 62 .688 
17 64 17 1 1 100 70 .700 
18 72 18 1 1 110 79 .718 
19 81 19 1 1 121 88 .727 
20 90 20 1 1 132 98 .742 

an enabling relationship. Neither type of specialization ge~erates i~
crease in basic information sources. As stated previously, such mcrease IS 

related to variables not included in the present model. . . . 
The efficient development of a decision-making orgamzabon IS ex-
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Figure 5.5. Development of second-order vertical control unit-flowchart. Notes: 1: 
sc = (s

2 
- s)/2 (Dubin 1959); 2: sm = sc; 3: whens ;;:,, 6; si = (s2 - s)/2; 5: sc = s; 6: sci = s; 7: 

whens;?: 6; 8: si = [(s2
/hu) - s]/2; 9: ci = (hu2 

- hu)/2; 10: cc = (hu2 - hu)/2; 11: cm = cc; 12: when 
s;;:,, 24; 13:cc = hu. 

tended to the point of third-order vertical specialization in Figure 5.6 . 
Here administrative work load is plotted against complexity of decision
making organization. Prior to initial vertical specialization, this complex
ity is measured simply as the number of horizontal units integrated in the 
system. With initial vertical specialization, complexity is measured by the 
number of units involved in a most efficiently organized control mecha
nism. 

Figure 5.6 illustrates that efficient increase in complexity of a control 
mechanism is associated with effective step functions in administrative 
efficiency. Vertical and immediately subsequent horizontal specialization 
of such a control mechanism results in absolute decrease in work load 
involved in the integration of an increasing number of sources. I would 
suggest that the presence of such step functions has important implica
tions for the investigation of the evolution of social systems. Not only do 
these step functions indicate points of critical evolutionary change, but 
they also allow partitioning of a continuum of such change into theoreti
callv justifiable analytical units. 

The model as developed thus far, has relied on an assumption of 
cost-benefit optimization. One of the most interesting aspects, however, 
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Figure 5.6. Development of efficient administrative organization. VCU = vertical 
control unit. 

of any maximization model is the implications of deviation from maximiz
ing assumptions. Figure 5. 7 presents plots of administrative work load on 
number of information sources integrated, given a baseline efficiency 
maximization and two types of deviation from this assumption. Plot A 
illustrates the effects of suppression of first-order vertical specialization, 
whereas plots B and C illustrate the effects of suppression of horizontal 
specialization of first- and second-order vertical control units. In all three 
cases, deviation from a maximizing assumption involves marked increases 
in work load required for source integration. 

If work loads may be directly related to effective costs, the increasing 
costs of deviation from efficiency in system integration may be related to 
an increasing probability of system failure. Identification of social pro
cesses that facilitate and those that inhibit cost-benefit optimization in 
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- • fi ti' 
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Horizo~tal spe~a~i::~c:n :n~:~t-~~:r 't6irst-order vertical spec~alization suppressed. B: 
second-order VCU suppressed. D· Effi . f d suplpressed. C: Hor~z?ntal. specialization of 

· cien eve opment of admm1strative organization. 

the organization o~ societal-level control mechanisms should provide one 
~

0
~
1 
rce of expl~nahon for the continued development, or breakdown and 

1a1 ure, of social systems. 

. ~ef?re continuing with a more detailed consideration of various 
Imbphcat~ons of the present model, it might be well to summarize the basic 
o servahons made thus far. 

1. Increase in the number of information sources integrated in a 
system selec~s for increase in the complexity of the system' _ 
trol mechamsm. s con 

' 
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2. Vertical specialization in administrative organiza~ons red~ce)s 
work load involved in channel monitoring (information trans1er . 

3. Horizontal specialization in administrative organizations rehd~ces 
work load involved in explicit source integration. Since sue m.te
gration directly involves decision making, the work load reduction 
involved is in information processing. 

4. Efficient increase in administrative complexity produces step 
functions in administrative efficiency. . 

5. Suppression of vertical and/or horizontal specializa~ion in kad
1
mmd

istrative organizations produces marked mcrease m wor oa s 
and costs involved in system integration. 

IMPLICATIONS OF THE MODEL 

A model of the sort presented here would be of little a~thropolo~ical 
interest if it could not be more directly related to speci~c behavio~al 
problems. In the following secti~ns~ an ~tte~pt is ma~e to discuss specific 
social, organizational, and spatial imphcati?~s o~ this model. 

Suppression of first-order vertical specialization has be~n shown to 
involve major increments in information transfer ai:id ~r~cessmg c~s.ts. At 
the societal level such specialization is presumably mhibited or facil~t~t~d 
by explicitly social factors. It is possible that s~l~ctive p~essure fo~ im~ial 
vertical specialization of a societal-level, decis10n-~akmg. orgamzation 
also selects for the development of ascribed status differentials. and reg_u
larized status inheritance rules (ranking systems) as one possi~le social 
strategy for the solution of problems inherent in the operation of a 
vertically specialized organization. . . . 

These problems may be divided into t~o cate~o.nes: ~hose mvolve.d m 
decision making and those involved m decis10n .implementati~n. 
Decision-making problems would seem to include re~rm~ment and. tr~m
ing of personnel, and general maintenance or orgamzatio~al continu.ity. 
Decision implementation requires that the general popula.ti?n of a society 
acquiesce to and carry out operational aspects of decisions made by 
vertically specialized personnel. . 

Decision implementation has received considerable an~hropological 
attention in discussion of such topics as influence, authonty, law, and 
power. Here influence will be defined as the a~ility of 01_1e individ~al or 
organization unit to initiate, modi[Y., or termm~te specific be~avior or 
types of behavior of another ind1V1dua.l or u~it.. Use of s?cial ~t~tus 
differences to structure or supplement differential mfluence m dec1S1on-

5. INFORMATION SOURCES 
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making organizations has been frequently noted (Sutherland 1975:290; 
Udy 1970:48; Wallace 1971:5). Simply stated, if differences in social status 
are positively related to differences in influence, then incorporation of 
individuals of differentially higher status in a decision-making hierarchy 
should increase the probability of decision implementation. 

In evolutionary terms, I would expect a high degree of association 
among initial vertical specialization of decision-making systems, de
velopment of ascribed social status differences, and increment in effective 
influence. Thus in Fried's (1967:110 ff.) discussion of the evolution of 
political society, ranked societies are differentiated from egalitarian ones 
partially by the development of: (a) specialized leadership; (b) ascribed 
social status differences; and (c) increase in authority. 

Decision implementation, however, is of little importance if deci
sions are not made. As mentioned ·previously, decision making in a 
vertically specialized system may involve problems of personnel recruit
ment and training, and of organizational continuity. Specialized decision 
making involves nongeneral knowledge and skills acquired during a train
ing period. Decision-making positions may be highly valued because of 
their social and/or material rewards. A regularized recruitment system 
may serve to reduce potentially disruptive competition and dissens10n in 
selection of individuals to occupy such positions, although succession 
conflicts may still be common in hereditary systems (Burling 1974:13 ff.). 
Finally, lack of organizational continuity may involve changes in operat
ing procedure that inhibit organizational efficiency. 

If status differences function to increase the probability of decision 
implementation, then the development of regular status inheritance rules 
may reduce problems of recruitment, training, and continuity. Such in
heritance systems would function to designate probable individuals to 
eventua1Jy occupy decision-making positions. A high-status child living in 
close proximity to a high-status decision maker would be afforded the 
opportunity of training by example for future decision-making activity. A 
system in which decision-making positions are effectively inherited would 
also provide an increased probability of organizational continuity. 

Sahlins's (1963) distinction between "big-man" societies and "petty" 
chiefdoms in Melanesia and Polynesia would seem to reflect these pre
dicted social responses to problems related to initial vertical specialization 
o~ a decision-making system. Although functio ·ning with specialized leaders, 
big-man systems lack regularized provision for recruitment, training, and 
continuity, as we]] as the real or potential increase in effective influence 
characteristic of petty chiefdoms. 

The hypotheses I have just suggested are summarized in Figure 5.8 
and suggest that development of ranking systems may be associated with 
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increment in the number of information sources integrated on a societal 
level. Fried (1967:183) suggests five process~s as being among those poten
tially leading to the development of ranking systems. 

1. "Maintaining connections between parent settlements and those 
that have budded off; ... " . . 

2. "Diversifying the consuming sector of th_e, econo
1
m.Yti. by mamta~n~ 

ing regular trade relations with commumties exp 01 ng somew a 
different resources; ... " 

3. "Better handling of food supply by organizing special labor forces 
for simple irrigation tasks; . . . " . . . 

4. "Rationalization of a sequence of habitation in wh1c
1
h ongm~l 

settlers are joined, albeit peaceably, by subsequent sett ers; · 
5. "Formalization, as Service has pointed out, hof trans-sefttle

1
mt~nt 

sodalities, often as a means of enlarging t e area o re a ive 

peace." 

Note that processes 1, 4, and 5 involve increment in residence and~or 
population units as information sources, whereas processes .2 and 3 in

volve increment in residence and/or activity units as information sources . 

5. INFORMATION SOURCES 103 

Simple population increase within a context of limited resources has also 
been cited by Carneiro (1970:736) and Burling (1974:18) as generating 
status differences in order to reinforce leadership in intergroup conflict. It 
would seem that each of these suggested processes may be considered to 
be a special case of a more general organization model. 

One would expect that the more complex the decision-making or
ganization, the more serious the problems just discussed might be. To the 
extent that these problems can be resolved in the context of social 
organization, increment in information sources integ,rated and associated 
increment in the complexity of a decision-making organization should 
select for increasing social status differentiation and increasing regularity 
of status inheritance. Thus, primogeniture, which provides very specific 
designation of status inheritance and long training periods as well as 
considerable continuity, is apparently characteristic of complex kin-based 
societies (Service 1975:74). It seems that many of these societies are also 
characterized by marked social stratification (Sahlins 1958). 

Sahlins's work on social stratification in Polynesia is of particular 
interest here in that "it was suggested, therefore, that stratification is 
directly related to productivity, [and] productivity was measured by the 
number of people embraced in the largest redistributive network of food 
and how frequently this overall network was utilized [Sahlins 1958:249]." 
The Polynesian cases examined by Sahlins would seem to reflect an 
expected high correlation between degree of social stratification and 
number of population units as information sources integrated. 

I do not mean to imply that this organization model can account for 
the origin and development of status differentiation and status inheri
tance rules in general. I would suggest, however, that such developments 
constitute one viable social alternative to the resolution of critical prob
lems generated by initial vertical specialization in societal-level, 
decision-making organizations. Whatever the specific mechanisms in
volved, it is clear that the increasing costs of failure to resolve such 
problems have grave implications for the future of a society. 

Suppression of first-order vertical specialization is, however, only the 
first of the two major evolutionary problems I have defined. The second 
was suppression of horizontal specialization of a highest-order control 
unit. Recall from Figure 5. 7 that in terms of increasing costs, suppression 
of horizontal specialization of this sort is much more cost intensive in a 
system with a first-order than in one with a second-order, vertical control 
mechanism. This might suggests that in evolutionary terms this problem 
of horizontal specialization decreases in significance with increasing 
complexity of a system. Further considerations, however, suggest that this 
view would be incorrect. 
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Here it might be suggested that despite selective pre~sure for a~minis
trative efficiency, one major factor leading to suppress10~ of ho~i.zont.al 
specialization is probably the resistance of i?divi~~a!s holdmg p~s~tions. m 
such a vertical control unit to the effective divis10n of admmistrative 
influence or power that such specialization would entail. Differently 
phrased, nonadministrative considerations may produce attempts to 
maintain effective concentration of political power. . . 

This problem has recently been considered in some detail by Burlmg 
(1974). He concludes that power sharing of this sort is relatively rare and 
often beset when present by disagreement among coequal leaders and 
breakdown in the coordination of their activities (Burling 1974:255). In 
that there seems to be a high positive correlation between vertical ~~m
plexity of an administrative organization and the ai:nount of pol.itical 
power involved in such a system (Wirsing 197.3:153), resistance t~ honzon
tal specialization (power sharing) may be positively correlated.with ove~all 
administrative complexity. In contradiction to this expectati~n, Burlmg 
(1974:153) suggests that such power sharing is more common m complex 
than in simpler societies. 

The problem is not one that will be resolved here. I suspect, how
ever that much of the ethnographic record fails to distinguish betw~en 
oste~sible administrative role and actual administrative function. A king 
may reign, but a council of ministers may rule. The proportio.na.lly ~igh 
incidence of power sharing in complex, not to sa~ ~oder~, so~1eties c1~ed 
by Burling may simply reflect a decline i? the ~b1hty to d1sgmse effective 
coequal leadership with a variety of social fictions. 

ORGANIZATIONAL AND SPATIAL 
IMPLICATIONS OF THE MODEL 

In the following pages, specific numerical implications of the pres.ent 
model are examined with ethnographic, geographic, and archeolog1cal 
data. Such examination is undertaken with considerable trepidation. 
There is no a priori reason to believe that such a simple model, ?as.ed on 
such restrictive assumptions, should provide an accurate descnphon of 
real-world processes. As will be seen in the following discussio~, ~owever, 
there is a rather remarkable fit between various model predictions and 
various classes of field data. This fit is best intepreted as indicative of the 
potential utility of an organization theory approach, rather than of the 
predictive power of the present formulation. . 

One of the more interesting parallels between present model pred1c-
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tions and field data is in the area of the organization of administrative 
hierarchies. In the context of a much more general cross-culmral smdy of 
the organization of work in nonindustrial societies, Stanley Udy (1959, 
1970) attempts to predict the number of levels of management hierarchy 
appropriate to coordination of a given number of activities. Such predic
tion involves estimation of the maximum number of activities that any 
given administrator can effectively coordinate. Udy (1959:38) cites a 
number of smdies in experimental psychology indicating that the 
maximum number of items to which an individual can give simultaneous 
attention ranges between three and seven, with a mode of five. Ody's 
(1970:50) own data suggest that in activity coordination, this number is 
probably four. 

Tables 5. 3a and 5. 3b present administrative organizations of various 
degrees of complexity as predicted by the present information model. The 
figures in Table 5. 3a were generated with an efficiency maximization 
assumption, whereas those in Table 5. 3b reflect the results of suppression 
of horizontal specialization of a second-order, vertical control unit. 

The numbers of administered units at various levels of a given admin
istrative hierarchy are not even multiples of a base number but exhibit 
considerable variability from one organization to the next. Across the 
whole organizational range considered, however, the mean number of 
organizational units integrated by an immediate superior unit in an ad
ministrative hierarchy generated on an assumption of efficiency maximi
zation is 3.66, with a range of 2.33 to 6.00. This mean of 3.66 is a 
reasonable approximation of Ody's figure of 4.0, and the range of 2.33 to 
6.00 is remarkable close to that of 3.0 to 7.0 reported in the psychological 
literamre. 

The figures in Table 5.3b are of additional interest. Given suppres
sion of horizontal specialization of a second-order, vertical control unit, 
the average number of organizational units integrated by an immediately 
superior unit is increased to 7.25, with a range of 3.0 to 15.0. It would 
seem that this particular form of deviation from efficiency considerations 
not only results in marked increase in work loads as shown previously but 
also produces a work load that may severely tax individual or unit 
capacities. 

Evolutionary problems of power sharing were discussed in an earlier 
section of this chapter. Given present considerations, we might predict 
~hat systems in which a single highest-order control unit attempts to 
mtegrate a number of immediately subordinate units markedly in excess 
of six or seven is under considerable selective pressure for horizontal 
specialization of that highest-order unit. In societal-level systems, such 
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pressure should be reflected minimally by high administrative costs, and 
often by the attempts of lower-level administrators or even the general 
population of the society to induce such specialization. 

For example, prior to 1901 the Ashanti state of West Africa was 
composed of nine originally autonomous chiefdoms and a number of 
subsequently incorporated communities (Fortes 1969:140). Thus the cen
tral Ashanti administrative organization was attempting to integrate in 
excess of nine subordinate units. This situation suggests high administra
tive costs and possible lower-level pressure for horizontal specialization of 
the central organization. In fact the Ashanti state was subject to attempts 
at secession and was maintained largely by the military power of the 
central Kumasi chiefdom (Fortes 1969:140). 

A similar situation seems to have characterized the Bulamogi state of 
East Africa. In one period prior to British domination, the state consisted 
of nine territories administered by client-chiefs of the king and three 
princely areas over which the king exercised administrative control 
(Fallers 1965:134). Thus some twelve units were integrated, presumably at 
rather high cost. Again, as our model would predict, there were appar
ently frequent princely revolts (p. 136), which, interestingly enough, were 
often attributed to excessive tribute demands by the king (p. 143). 

In an archeological example, Richard Blanton (personal communi
cation, 1976) suggests that just prior to its collapse in about A.D. 900, the 
central administrative organization of Monte Alban in the valley of Oax
aca, Mexico, integrated some thirteen major territorial units within the 
city itself. Administrative control of areas outside the city may have 
increased this number. Blanton further suggests that the marked popula
tion increase noted in this period was related to increased labor demands 
in response to increasing taxation. Heavy taxation and eventual collapse 
of the system might then be related to the increasing costs of integration 
of an inefficiently large number of administrative units. 

In contrast to these examples of system stress, the nineteenth
century Yoruba state of West Africa seems to have suffered from relatively 
little internal dissension. Administration of the state under the king was 
territorially divided among the capital and five provinces (Bascom 
1969:29). Recall that the present model predicts that administration of six 
immediately subordinate sources is relatively cost efficient. 

One should keep in mind that while integration of a large number of 
subordinate units by a single-unit, highest-order, vertical control mecha
nism may also simply indicate a rather low level of integration. Heavy 
tribute or taxation and attempts at revolt may be among the attributes 
useful in making a distinction between a high level of integration at high 
cost and a low level of integration of a larger than expected number of 
information sources. 
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The organization model presented here may be ~s~d to generate 
spatial as well as social and explicitly organization_al p~ed1chons: ~ne s1:1ch 
spatial prediction deals with the territoria_l orgamza~10n_ of societies with
out vertically specialized decision-making orgamzabons. Most such 
ethnographically known societies are of hunters and gatherers. 

Wilmsen (1973) and Wobst (1974) have considered various aspects of 
hunting-and-gathering group size and territo~ial ?rganization. They bo~h 
consider a hexagonal distribution of band temtones to be most efficient m 
maximization of use of available resources and minimization of travel and 
boundary maintenance costs. . 

The number of band territories bordering on the temtory of an 
individual band (contact number) may be taken ~~ a _rough in~e~ ~f 
territory shape. Thus if maximization of resource uhhzahon and mm11:111-
zation of movement are primary determinants of hunting-and-gathermg 
spatial organization, the average contact number for individual bands 
should be six. . 

Considerations of interband interaction may alter this expectation. 
One of the most theoretically important forms of interband interaction 
involves the operation of mating systems (Wobs~ 1974). If ban~s tend to 
be hexagonally distributed, individuals within_a g1ven_band ~ons1der ma~e 
availability and a series of additional ecological vanables m at least six 
surrounding band territories. . . . 

The organization model just presented suggests that 1°:te~rahon of six 
sources is more efficiently undertaken through a specialized control 
mechanism of a sort that most hunters and gatherers lack. In the absence 
of such a control mechanism, there may be some selective press~re_ to 
maintain the number of sources monitored within efficient limits. 
Phrased in terms of the present case, there may be some selective pres
sure to minimize the average number of adjacent band territ~ries. 

Actual spatial distributions should reflect responses to maJor opera
tive selective pressures. As just seen, resource utilization and movement 
considerations suggest that the mean band contact n~mber sh?uld ap
proximate six, with a range of variability on either side of this value. 
Integration considerations, on the other hand, suggest that mean band 
contact number should be less than six-the lower, the better. An op
timizing response to these contradictory pressures might then i~volve 
maintenance of mean contact number at close to, but less than, six. 

Wilmsen (1973:11) gives a mean contact number for 22 No~thern 
Paiute bands of 5.4 and for 15 Southern Paiute bands of 5.5. Bud~ell 
(1958:196-199) provides a mean contact number of 5.5 for 100 Australian 
tribes. Wobst (1974:154) cites a mean contact number of 5.67 for 31 groups 
of Eastern Sub-Arctic hunters. Note that in all of these cases, the mean 
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values are less than but close to six, suggesting that pressures involved in 
source integration operate in conjunction with those involved in resource 
utilization and movement minimization in the determination of the spa
tial organization of hunters and gatherers. 

If there is pressure for maintenance of territorial contact number at a 
value of less than six in societies without specialized vertical control 
mechanisms, then we would expect the absence of such pressure in 
societies having such mechanisms. Consideration of minimization of 
movement and boundary costs might then select for a spatial distribution 
such that territorial contact numbers may more closely approximate 6.0. 
Few such contact numbers are available in the literature. Haggett's 
(1965:52) value of 6.21 for 100 Brazilian counties is most frequently cited. 
Two small groups of Chinese market areas illustrated by Skinner 
(1964:22,25) have mean contact numbers for completely bounded areas of 
6.20 and 6.67 respectively. Smith (1972:6-7) cites a mean contact value of 
5. 93 for 127 Guatemalan townships. 

Although the figures presented here are by no means conclusive, 
they do suggest systematic differences in territorial organization between 
societies lacking and societies having specialized vertical control mecha
nisms. The present model suggests that the cause for such differences 
may reside in selection for efficiency in monitoring and integration of 
organizational units that function as basic information sources. 

PROBLEMS FOR FURTHER WORK 

I hope that the latter portion of this chapter has indicated something 
of the variety of problems to which organization models might be appli
cable. Although the actual model just presented is crude in the ex
treme, it is an attempt to more rigorously examine critical information 
variable relationships in the development of decision-making organiza
tions. Thus it has been possible to lend additional support to statements 
such as the following: "A new institution will appear only after some 
critical threshold in need for information-processing is reached; thus, 
evolution appears steplike [Flannery 1972:423]." 

Further work along present lines should consider the implications of 
deviation from a number of assumptions made here. For example, it was 
assumed in this chapter that all sources generate equivalent information 
output and involve equivalent channel monitoring costs. There is every 
reason to believe, however, that sources produce differential information 
output both synchronically and diachronically. Further, even sources of 
equivalent output may involve information transfer over different dis-



110 GREGORY A. JOHNSON 

tances, and thus differential monitoring costs. The principle of requisite 
variety suggests that additional system variability related to these factors 
will also select for increment in the complexity of societal-level, 
decision-making organizations. · 

Other factors that should be examined include the following: What 
are the implications of monitoring information sourc~s t~at are cr.itic.al to 
system decision making but do not constitute orgamzabonal um~s m~e
grated within the system? Increment in such sources woul? pnm~nly 
result in increment in channel-monitoring work and thus differentially 
select for vertical specialization in decision-making organizations. S~ch 
differential selection would alter details of the sequence of most efficient 
increase in organizational complexity projected in this chapter. Su~h 
alteration would probably directly involve problems of channel capacity 
not considered in the present model. 

Irrespective of the merits of the present formulation, I would suggest 
that organization models have a sufficient generality of appl!cability to 
contribute to the integration of a large number of more special purpose 
models. Such integration is essential to the development of general 
theory in anthropology, without which the probability of success ~n the 
description and explanation of the operation of cultural systems 1s low 
indeed. 
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chapter 6 
Early Craft Specialization; 
An Example from the 
Balkan Chalcolithic 
ROBERT K. EVANS 

Recent research on the part of several individuals and the 
appearance of useful syntheses (e.g., Tringham 1971) have provided the 
basic framework for the Neolithic-Chalcolithic development in the Bal
kan Peninsula. Thus, it is possible to pose specific types of questions of the 
existing data and to use these data to test propositions related to general 
theory. A specific example of the development of craft specialization is 
presented here and is related to the phenomena of prehistoric sociocul
tural growth and differentiation. 

The area considered here is what may be called the eastern portion of 
the Balkan Peninsula. It is centered in the Maritsa Valley of central 
Bulgaria and includes northern Bulgaria and southern Romania to the 
north, southern Bulgaria and northeastern Greece to the south, and a 
small portion of eastern Yugoslavia to the west. This is essentially the area 
of the Boian-Gumelnija, or Karanovo V-VI, culture of the Balkan Chal
colithic. This period is now dated (in the light of radiocarbon dating and 
calibration) to ca. 5000-3500 B.C. (Gimbutas 1973). It is no longer to be 
considered as a short, transitional period but as a distinct period for 
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