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Chapter 5
The Co-Evolution of Organizational Conventions

and Human Asset Types

One might ask, as one does frequently in the theory of the firm, why dl firms do not have the same
codes, so that training in the code is trandferable? In the firgt place, in this combinatorid Stuation,
theremay eadly be many optima codes, dl equaly good, but to be useful in afirm it isimportant
to know the right code. The Situation here is very much that of the games of coordination which
have been stressed so much by Schelling. If it is vauable for two people to meet without being able
to communicate with each other during their trips, the meeting place must be agreed on before
hand. It may not matter much where the mesting is to be. But a person who learned one meeting-

place is not much use to an organization which has selected another.

— Kenneth J. Arrow, 1974 *

In the last chapter we identified different types of organizationd and quasi-organizationd
architecture. But, if there isa variety in organizational and quasi-organizationd architecture, how isa
selection of architectura structure is made from the many possibilities? Do firms adopt the best
architecture only in response to evolving technologica and market conditions? Recent theories of the
firm seem to imply that an answer to this question could be, or at least ought to be, affirmative.!
Technica details leading to these predictions need not concern us now, but the logica implications of
technologica determinism common to dl of them do: organizationd architecture ought to converge
among firmsin the same industry facing smilar technologica and market parameters. However, we
often observe firms with different architecturd and governance characterigtics, aswell as different
degrees of integration, in the same industry across regions and economies. Why could this be the case?

There are undoubtedly elements of rationa design in any particular organizationa architecture,
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but there may dso be an eement of convention due to the * bounded-rationdity” of agents and
accordingly of firms. Once organizationa conventions develop, there can be atension between
gructurd inertia and competitive pressure from the changing environment. Entrepreneurstry to
experiment with new organizationa design or emulate an organizationa practice that evolved esewhere
with percaived superiority. However, the usud outcome of such experiments and emulations, even if
they occur in acritical mass, is often neither a dramatic switch from one convention to another, nor a
“chaotic” cohabitation of widdy divergent organizationd architecture. Rather, they are likdly to result in
a“modification,” or a*“ramification” of conventiona organizationd architecture thet may sgnificantly
dter some characterigtics of the existing conventions, yet retain other basic features. Alternatively, the
emergence of new practices may occur as a clustering of new firms on the periphery of traditiond
industrid centers, asin the case of Slicon Valey.? Thus, as we observed in the previous chapter,
references are often made to nationd or regiona forms of organization, eg., Silicon Vdley firms, the
“American sysem of manufacture’ and the Fordist mode of production, the German participatory firms,
the Japanese keiretsu, Itdian industrid didricts, etc. Some argue that inter-regiond/inter-nationa
differencesin organizationd architecture and implied organizational competence may explain the
patterns of regiond/nationd advantage in industry and trade.3.

However, unlike the naturdly endowed resources that congtitute the source of Ricardian
compardive advantage, the organization is a human contrivance. As such, shouldn’t it be ultimately
transplantable (mobile) across nationa economies? Or, even if the unbounded-rationa entrepreneur
cannot implement the optimal design of organizationa architecture, will competitive selection eventualy
weed out inefficient organizationd architecture which do not fit the technologica imperatives of each
industry? Therefore, as Alchian (1950) and M. Friedman (1953) argued some time ago, won't the
competitive outcome look as if the optima design isimplemented? Especidly, doesn't the growth of
transnationd firms and globaization of financid markets findly pave the way for the convergence of
organizationa architecture across economies toward industrial technological imperatives? These arethe
guestions that we plan to deal with throughout this book, and this chapter begins our journey. For that
purpose, we envision areatively undructured domain of the game, the organizationd field, in which
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organizationd architecture of firms may be Smultaneoudy chosen.* We will construct amodel of
evolutionary game played on this domain which is too Smple to be testable, yet which may be of
heurigtic value for congdering the above questions.

We will first eaborate the point cursorily dedlt with in the last section of the previous chapter
that different types of organizationd architecture require correspondingly different types of information-
processing capacity — more conventionaly, human assats or skills— from participating individua
agents.  In the previous chapter we compared the informationd efficiency of three generic
organizational modes under the assumption that the levels of the information processing capacities of
agents are quantitatively comparable.® However, not only do the informati on-processing capacities of
individua agents quantitetively differ, but there may be important quditative differences aswell. If so,
snce individud capacity for information processing is genericdly limited, individua needstoinvestina
particular type and sSink cost. When agents make this strategic human investment choice, their decisons
may be conditioned by a prevailing organizationa practice. On the other hand, when entrepreneurs
make a dtrategic choice of organizationa architecturd design, their choices may be conditioned by
available kil types. We will capture such reciproca relaionship as strategic complementarity in the
domain of organizationd field, andyze the possible co-evolution of a convention in organizationd
architecture and human assets types, using asimple evolutionary game modd.® Contrary to the
Alchian-Friedman conjecture, we will observe that a sub-optima convention of organizationa
architecture can evolve in a closed organization-field under evolutionary selection pressure,

However, as hinted above, the increasing ease of geographical mobility of human assets, inter-
penetration of firms of different regiona/nationd originsinto others traditiond territories, availability of
more precise information regarding better organizationa practices €l sewhere and the like may
contribute to the viability of mutants within sub-optima conventions having evolved in closed
organizationd fidds. Will the integration or interactions of organizationd fields then eventudly weed out
inefficient forms of organizationd architecture in each industry and evolve an efficient configuration of
organizationa architecture acrossthem? In other words, will it contribute to the redization of gains
from organizationd diversty in the sense that the most efficient form of organizationd architecture

315



prevails in each industry, depending on characterigtics of goods and technology involved? In order to
examine this issue, we analyze consequences of various types of interactions of organization-fields
having evolved different conventions and examine itsimplications.

In the end of the chapter, we will comment on practical rlevance, aswell asalimit, of the
evolutionary game approach which we will have employed. We will provide our answer for finding a
way out of thislimit in chapter 9.

5.1. Typesof Mental Programs:. I ndividuated vs. Context-Oriented Human Assets

As discussed in the previous chapter, any activity within an organization, including the most primitive
physica work, has an aspect of information processing. It implies that when engaged in an
organizationd activity, the agent runs hisher own mentd program — or cognitive mechanism —in order
to recognize and interpret the state of relevant environments, predict the consequences of various
dternative actions on the state (including other agents' reactions), and make a decison choice from
among them to solve relevant problems. Such programs are composed of abundle of “rules” usudly in
theformof “if, ..., then....” For example, adoctor in ahospitd may interpret a patient’ s Stuation and
try to solve a problem by mobilizing stored rules, such as*“if the X-ray film shows thisimage and the
stethoscope examination detects that sonic pattern, then the patient suffers from bronchitis,” “if this
medicineis given, then heislikdy to have an dlergic reaction. If that caseis highly probable, it should
not be givento him,” etc. Such rules are accumulated, revised over time, organized in the mind of the
agent in a certain order, and “triggered” by a perceived stuation. (Holland et al 1986). Thus, they
have aspects of capitd —human assats. To amplify the discussion, for now let us regard the mentdl
program of the agent as composed Smply of two kinds of rules: cognitive rules that are used by him or
her to form interpretative representations of the relevant Stuations from cognitive inputs (e.g., digital
data, written reports, icons, conversations, observed gestures and expressions, etc.); and decision
rules that are used to make an individua choice from the set of feasible actions based on the
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interpretative representation of the situation.” Note that “decision rules’ here refer to components of
the individud, internd menta program, but not to organizationa or adminigtrative rules/procedures by
which the collective decison-making processis arranged, athough both are undoubtedly in condtitutive
relationships with each other.® We are concerned here with internd organizing principles for these rules,
only to an extent necessary for abasic classfication of the menta programs relevant to our discussion.

In the previous chapter the obvious fact was pointed out that the execution of an individual task
in an organization involves information processing regarding the respective idiosyncratic environment.

In that sense, any organization embraces the divison of information-processing labor. However, what
makes the firm an organization is the presence of the common segment of the environment whose sate
is smultaneoudy rdevant to multiple condituent task units. Without it the division of information-
processing labor can be performed just as well without organizational cooperation. And, it is precisdy
the ways in which that part of the environment isinformationally processed thet differentiates one type
of organizationa architecture from the others. We have observed that in this regard functional and
horizontd hierarchies stand diametrically opposed.

In functiond hierarchies, the environment relevant to an organizational domain is completely
decomposed in adigointed manner for the specidized divison of information processing. Thus, the
divison of information-processing labor iscomplete. In terms of an individuad menta program, this
implies thet the sole inputs to cognitive rules (the “if ...” part of the rules) mobilized for interpreting
relevant environmental Situations are messages that each agent processes directly from those segments
of the environment, while the inputs to decison rules are his own interpretative representations of
relevant Stuations, together with messages tranamitted to him or her from other designated agentsin the
form of formalized codes, such as commands, briefings, announcements, letters, etc.  In this sense
mental programs are run separately by agentsin different task units. The agent may polish, add, and
reorganize hisgher own store of cognitive and decision rules based on higher own experiences and
learning. If the agent faces the same (or asimilar) task, however, the accumulated store may remain
vauable in any functiond hierarchy. A mentd program embodying the types of cognitive rules and
associated decision rules effective in functiond hierarchies can thus easily be portable from one
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functiond hierarchy to another, aslong as the tasks the agent faces are designed smilarly across
functiond hierarchiesin terms of the range and object of information processing required. Thus, we
may characterize this type of menta program asindividuated (separated) and refer to the capacities
and ills of individua agentsto effectively run them asindividuated human assets.

The stuation is different with repect to menta programs which operate in a horizonta
hierarchy (nested information assmilation). In thistype of organizationa architecture, the information-
processing labors of the agents are not entirely decomposed in a non-overlgpping manner. Regarding
the segment of the environment common to them, the agents in a horizonta hierarchy process
information in such away asto assmilate their interpretations about it and to construct a common basis
for decison-making. At the basic biologicd leve, agents individually perceive various messages from
the environment just like their counterparts running individuated menta programs do. Buit, in order to
arive at an assmilated cognitive interpretation and to form a common basis for decison-making, the
agents need to utilize, not only their own individua ly-processed messages from the relevant
environment, but aso messages - tacit and explicit - from the rlevant others regarding their cognition of
the same environment, that is, one needs to take into account how the relevant others perceive and
interpret the common environment). Borrowing an expresson from M. Polanyi (1958), we might as
well say that the agents mugt “indwel” with each other in a common environmenta Stuation.

Thisisan entirely different type of information sharing from the one we observe in a network-
integrated, functiond hierarchy in which agents draw the same digitaized information from aformd
communication network as input to organizationally-designed decison rules. To arrive a an assmilated
interpretation as a bass for decison-making, the agents may possbly discard individudly idiosyncratic
elements of cognitive inputs as organizationdly irrdlevant. Thus, cognitive rules and the associated
decision rules used by individua agents may involve more didectic, rather than andytical, reasoning.®
In this way, some potentialy valuable information may be sacrificed, but as we have seen, it may serve
the organizationa god better when technological and/or attribute complementarities between tasks are
high, the information processing capacities of agents are rdatively equal, and the environments of task
units are highly corrdated and fairly stable.’?
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The type of menta program operating in a horizonta hierarchy is thus made quditatively distinct
from the individuated onesin that it incorporates the mechanism of cognitive and eva uative assmilation
as an essentid dement. As such, the mental programs of this type within an organization are mutualy
connected. Thuswe may characterize thistype of menta program as context-oriented, and the
capacities or kills of agents to effectively run them as context-oriented human assets. The essentia
characterigtic of thistype of menta program would not by itself preclude its portability across
organizations. The required skill for running the mechanism of interpreteative and evauative assmilation,
once acquired, can remain vauableif it is put to work with others of the same type. However, the
effectiveness of context-oriented human assets may be enhanced by their continued connectedness. In
that sense, context-oriented human assets may be more organi zati on-specific than individuated human
assets.

So far we have implicitly assumed that gppropriate types of human assets are available for both
functiond and horizonta hierarchies. But this premise can now be questioned. If environmentd
parameters change, atype of organizationa architecture that has enjoyed an efficiency advantage may
loseits pogition to another type. But, can the new architectura structure then quickly replace the
origina one? If this replacement requires a basc shift in the types of required human assets from
context-oriented to individuated, or the reverse, the trandition may not be automatic. As defined, the
actud mentd programs of any individua at any point in time are composed of a bundle of cognitive and
decison rules. These rules may be revised, refined, and incrementally restructured over time by
individua learning, both forma and on-the-job, and the organizationa experiences of the agent. Inthis
sense, any menta program may be smultaneoudy individuated, context-oriented, and path-dependent
in varying combinations. However, ameta-rule for organizing these rules determining whether or not
the mechanism of assimilated cognition is incorporated as an essentid element of the menta program
may not be so flexibly atered once formed.

Then, the Stuation is seen where agents face the following choices prior to entry into any
organization: whether to invest in an individuated human asset useful in a specidized task across

organizations, or to invest in ardatively more generd, communications and problem-solving skill,
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expecting that it will be molded into a more context-specific skill after being matched with a particular
organization. However, an actud individud choice of which type of menta program to develop is
greatly affected, conscioudy or unconscioudy, by the societd ingtitutions of education and training, the
cultural meanings attached to an gppropriate saif, and, more economically, which type of organizationa
architecture is dominant in the organizationa fields to which agents expect to have access. We note
that recent works in cultura psychology on thistopic are theoreticaly consstent with, and empiricaly
supportive of, our categorization of individuated vs. context-oriented.** Scholarsin that discipline argue
that while a cultural view may be transformed into ether of the attributes of the sdif, the latter supports
and reproduces the prevadent pattern of individua psychology. Thus, psychologica processes and a
culturd system are mutualy condtitutive.

Similarly, we submit that atype of human asset (menta program) and atype of organizationa
architecture may be mutudly condtitutive and co-evolve. While the formation of individua mental
programs useful in an organization may be affected by the dominant organizationd architecture, the
design of organizationd architecture by the entrepreneurs may aso depend on the distribution of
available human assat typesin the population. Thus there is an important complementarity between
their choicesin the domain of the organizationd field. If individuals or entrepreneurs (organizers of
firms) deviate from the dominant pattern of types, they may face a higher risk of mismatching with a
wrong type of organizationa architecture or pool of human assets. Thus, even if one type of
information architecture has a better fit than others with the technologica environments of some
particular indudtries, it is not certain whether that architectural structure will dominate everywherein
thoseindudtries. If the distribution of types of human assetsin the population is highly skewed toward
onefitting a particular type of organizationd architecture, that type may persst as a convention in the
organization field, even if technologicaly sub-optima. An organizationa convention can thus be viewed
as a coordination device by which the choice of invesment strategy (human assets formation) by agents
isaigned in one way or another in the organization field, thus helping them avoid therisk of cogtly mis-
matching. We formdize thisintuition in terms of an evolutionary game in the next section.
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5.2. The Evolutionary Dynamics of Organizational Conventions ?

Imagine adomain, caled the organization-field, conggting of alarge number of population of agentsin
which afirmis organized by the matching of two agents. Each agent invests for hisher life-time ether in
individuated human assets or in context-oriented human assets. Agents die or quit work and are
replaced by their children a acertain rate. If two agents who have invested in individuated human
assets are matched to form afirm, its organizationa architecture will be afunctiond hierarchy (functiond
gpecidization), whereasif two agents who have invested in the context-oriented type are matched, it
will be ahorizonta hierarchy.® Suppose further that there are two types of industries, B and D.
Functiond hierarchies have an efficiency advantage in industry B (e.g., because of subdtitutability of
condtituent tasks), whereas horizonta hierarchies have an efficiency advantage in industry D (eg.,
because of high complementarity of congtituent tasks).* If amis-matching of two different types of
human assets occurs, that organization will be the least efficient in both industries. This assumption can
be represented by two matrices, one for each industry, showing the costs of unit-production contingent
on the matching of human assetstypes. Denote the human assets types by | (=individuated) and C (=
context-oriented), and the unit output cost of the industry B (dternatively D) by by, (aternatively dy) ,
when the matching of human assetstypesj and k (=I or C) occur. We have

dy dm}
dyy doy

by by

and DO
by bes

BD

where b < bee< b= by and dec< d < dc=d . Agentswork in one of the two industries, i = Bor
D. Let usdenote the digtribution of the population over human assets-types and industries at a
particular moment in time asm = (Mg, Mep, Mg, Myp), Where my; represents the proportion of the
populaion who chooseindustry i with type of humaen assetsH so that meg+ M+ Mig+myp =1. A firm
can produce two units of output a any moment with a specified unit-cost contingent on the mode of
matching, i.e., type of organizationd architecture. The revenue of the firm, net of production cost is
equaly shared between the two agents forming the firm.
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Regarding matching technology, assume the following. Agents equipped with individuated
human assets are mobile between the two industries at any moment in time. On the other hand,
context-oriented human assets Snk some costs in a particular industrial-organizational context.
Therefore, agents who are invested in context-oriented human assets are not as easily mobile across
indugtries (organizations). Because of thelr relaive immohbility, agents with human assets of that type
select matching partners more carefully. | assume that the probability of agents equipped with context-
oriented human assets being matched with the same type in industry i is given by:

=£i=I i 0BD

where0< ( 1. If (=1, machingisrandom, and if it is less than one, matching is positively
assortative and, as (( decreases, the probability of proper matching increases. | will state shortly how
the perfect mobility of an individuated type can be formulated.

All agents in the organization-field domain have identical consumption tastes and spend their
incomes on the product of the B and D industriesin the proportions $ and ), where $+) = 1.
Recdling that each firm is producing two units of the product, the total outputs of industries B and D are
Mg + Mg and Mept M respectively. Prices of products B and D are then given by the unit-
eladticity inverse demand function

! A
P, O walx, P2 o moy Oy
respectively.
The expected pay-offs of agents possessing context-oriented human assets and working in

indudtriesj = B, D isthen given by
0—B__ox b, 00 On b,

——— On 4pd,, 01 On pd,;
Moy Omp,

For example, an agent who enters the B-industry has the probability, Bz, of being matched with an
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agent of the same type, and consequently bearing the cost b, while having the probability 1- Bg of

being mis-matched with an agent of the different type of human assets and consequently bearing the

larger cost, b, He receives an equal share of the net revenue with his partner, whoever she may be.
Likewise, the expected pay-offs of agents with individuated human assets working in industries

B and D aregiven by:

D T‘Eﬁ.nnnb,na On )b,

— 2 O d D00n)d,

u, O
B umﬂmm

where B,; (j= B, D) isthe probability of agents with individuated human assets being matched with
others of the same type of human assetsin industry i. These probabilities can be determined by the

labor market clearing conditions:

QO0n  ym., O 0Onpm, t OB D

That is, even if agents miss a correct-matching, they are matched with an agent of the different type and
there is no unemployment. The agents with individuated human assets do not select the same type of
human assats in an assortative manner, but they are more flexible in choosing the industry because of
their functiona specidization useful in either indudtry. | assume that they can ingtantaneoudy choose the
industry in which they can expect to earn a higher income, so that the agents with the individuated
human asset type are alocated between the two industries in such away asto equaize their expected
incomes.

With this, we have completed the specification of the state of the organization-fidd domain a
any moment in time characterized by the distribution of population m = (Mg, Mep, Mg + Mp). The
next task isto describe a dynamic process of the organization-field domain over time, dong which the
digtribution of the population evolves, and inquire into the nature of the equilibria of such a process.
Though | do not explicitly modd the dynamics, a brief description of a process which might underlie
such amode may be stated as follows.
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At each moment in time afraction of the population is replaced by a new generation of
individuds, most of whom mimic the strategies of their parents. A smdl fraction of them, however,
choose their drategies to mimic the existing strategy with the highest expected return (1 will introduce
later the possibility that an even samaler fraction experiments with random choice). Asaresult, only the
mogt successful type will increase its relative share in the population. Such dynamicsis caled the best
response evolutionary dynamics. An equilibrium of these dynamicsis any population distribution
m* = (Mgg*, Mep™, Mg*, mp*) a which the distribution of population across human asset types and
industries becomes ationary. An equilibrium is said to be an evolutionary equilibriumif itislocaly
asymptoticaly stable (D. Friedman 1993). That is, al sates near an evolutionary equilibrium will
eventualy converge toward it.1®

There are nine equilibriafor the best-response evolutionary dynamics, al of which are Nash
equilibria. They are shown diagramméticaly in Figure 5.1 which depicts the digtribution of the equilibria
in the three-dimengona smplex representing m = (Meg, Mep Mg + Myp) and their dynamic properties.

Among them, P, I, C and L are evolutionary (1P, IL, CP and CL are saddle points and W is a source) .

Figure 5.1 about here

Of the nine equilibria, the P-equilibrium is the unique Pareto optima equilibrium in which an
optimd diversty of types of organizationd architecture (the mogt efficient matching) is redized across
both industries: thet is, functiond hierarchiesin B-industry and horizontal hierarchiesin D-industry. In
the I-equilibrium and C-equilibrium dl the agents adopt a uniform choice drategy regarding human
asts type, ether individuated or context-oriented, regardless of industry and thus functiona
hierarchies or horizonta hierarchies prevail as sole organizationa architecturd type. Once these two
equilibria are established historicaly, it would be difficult to upset them in spite of their sub-optimality,
because the deviation of asmal group of agents from the corresponding equilibrium strategy would be
heavily pendized by the larger risk of mis-matching. The adoption of the prevailing human assat type

would then become a convention, and as aresult functiond or horizonta hierarchies would be
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established as organizationd conventions regardiess of indugtries. Since neither of these organizationd
conventions has an absolute advantage but only arelative one, different organizationd fieds interndizing
different organizationd conventions may enjoy advantages only in particular industries. The L-
equilibriumisapathologica equilibrium in which less efficient matching prevailsin both industries by

higtoricd accidence.

5.3. The Interactions of Organizational Fields and Gainsfrom Diversity

The above mode! indicates that the Pareto efficient industrid structure involves a diversity of
organizationa architecture, contingent on the technologica and market parameters of each indudtry,
whereas an organization-field in which some type of organizationa convention prevails cannot achieve
the same levd of efficiency. The efficiency gains from the diversity of organizationd architecture are
referred to below as the gains from organizational diversity. The modd so far has not predicted
which evolutionary equilibriawill be likely to emerge, except thet it depends soldly on the initia
condition. As dready suggested, however, any economy (nationa or local) tend to be more or less
characterized by the rdative uniformity of organizationd architecture, dthough it may be preceded by a
period of cohabitation of diverse organizationd experiments.

Suppose that at an initid stage of the market economy a more primitive organizational mode,
say classcd hierarchica decompostion, prevailed, in which operationa tasks were served by asmple
skill type under commands of the proprietor-entrepreneur. Imagine that multiple organizationa
experiments subsequently emerged, which relied on the information-processing capacity of the workers
at the operationa task level. These can be functiond hierarchies based on individuated, task-specific
human assets, or team-oriented horizonta hierarchies based on context-oriented human assets. In any
case suppose that both of them are more efficient than classcd hierarchies in both indudtries, asthey
can make better use of ex post information evolving at the operationd level. But suppose that both of
them has an absolute productivity advantage vis-a-vis the other in only one industry, as specified in the
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cost matrix introduced in the beginning of the last sub-section, provided that corresponding human
asets type were available.

In the beginning, there might be competition among the new organizationd experiments, but
suppose that either one gains amomentum due to relatively abundant supply of the fitting human asset
type. Then, even if the other one were potentidly more efficient in some industry, evolutionary pressure
might make the sugtainability of the latter increasingly harder. Because of the fear of the higher risk of
mismatching, it becomes ever less advantageous for the new generations to invest in the type of human
asHts tailored to the less dominant organizationd architecture (this is an instance of Strategic
complementarity). Thus the presence of evolutionary pressure suggests that organizationa diversity, in
the sense of cohabitation of diverse organizationa architecture in asingle organizationd field may not be
taken for granted. However, the possibility of multiple equilibria so suggests that the evolution of
different organizationa conventions across different fields (e.g., nationa economies and localities) may
occur. Given such apossibility of cross-field organizationd diversity, let us now consder severd
possible avenues for exploiting the gains from diversity through interactions or integration of two
organizationd fields that have evolved different conventions.'®

The rest of the section omitted

5.4. The Relevance and Limits of the Evolutionary Game Model .

One of mgor objectives of this chapter has been to see how different organizationa conventions could
arisein different economies/localities and become a source of relaive industrid advantage/
disadvantage, even if potentia technologies and tastes were the same everywhere. The reason for the
evolution of multiple, sub-optima organizationd conventions is not increasing returns as focused on
recently in economics, but complementarity among the strategic choices of agents. If alarge proportion
of the population is adopting a certain strategy, it becomes the best response for agents to adopt the
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same drategy. The apparent difference from the contract theory of the organization which
prescribes/predicts a (second) best response of the principa to exogenous parameters arises from the
fact that the principa-agent theory treat outside options open to the principal and agents as exogenoudy
given, whilein evolutionary models, dternatives open to each agent are determined endogenoudy asa
result of the Strategic interplay of agents.

The mode presented in this chapter is extremely smple: there are only two human asset types
and two types of organizationd architecture. Technologica and market conditions are parametricaly
fixed. Although the setting of the model thus remains a an extremely abgiract levd, it hopefully captures
some fundamenta factors which underlie the observed diversity of organizationa architecture across
economies and the co-evolution of a diversity of human asset types. More specificaly, we submit that
if one compares two, (possibly polar) cases of organizationa evolution in North America and Japan,
one can't fail to notice the Striking relevance of the distinction made in this chapter (and later) between
functiond and horizonta hierarchies, as well as individuated and context-oriented human assets types.

Think of some of the notable examples of innovation in the area of work organization which
were initiated and ingtitutionaized in North America, such as: the afore-mentioned “ American
manufacturing system” developed in the last century in New England machinery industry (Rosenberg
1963, Pine 1993); the Taylorigt scientific management movement (whose innovative nature has often
been misunderstood —see Wredge and Greenwood 1991); and the subsequent devel opment of
management hierarchies, bureaucratization of the personnd administration (Jacoby 1985, Baron et al
1986) and associated job controlled unionism in the 1930'sand 40s. All these examples have a
common characteridtic in either having introduced or indtitutionaized a new method of combining
individuated human assets at progressive degrees of maturity — human assets that became embodied in
individua workers, engineers, and managers through professond and vocationd training, even though
some eements of organizationa contextudity cannot be entirely ignored. The organizationa innovation
which has recently taken place in Sllicon Valey may appear aradica departure from traditiona
functiond hierarchiesin which bureaucratic control of highly segmented jobs was the norm. However,
an excdlent description and andysis of Baldwin and Clark (2000) shows, it may be also considered as
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an evolutionary outcome from the centralized control over modular tasks as represented by the design
of IBM 360. We will andyze later in chapter 10.2 and 13 in what respects the Silicon Valey modd
differsfrom, as well as conforms with in some respects, the traditiona functiona hierarchies and why it
evolved in a periphery of industrid America

If we turn to higtoricaly known examples of organizationd practices and innovations which
affected the evolutionary path of organizationa practices in Japan, a striking contrast to the American
path isimmediately discernable. For example, think of such examples as the design of the seniority and
bonus payment system by advanced factories at the beginning of the twentieth century as means of
restraining excessive quits of skilled workers; collective, ad hoc problem-solving self-organized by the
workers on the shop floor in response to the scarcity of tools and materias during the second world
war; the transformation of the American-born, engineer-led quality-control system into shop-floor leve
work-group practices, the evolution of the “kanban” system in the 1950s which partialy emulated an
inventory restocking method used by American super-market firms” In contrast to the American
case, reliance on information channels shared by workers within the context of a particular organization
isadiginct attribute, even though more recent innovations seem to increasingly accommodate € ements
of the workers' individuated information processing skills. For example, the now famous “ kanban
system” was not able to be implemented without the ability of individua workers to cope with emergent
events on the spot, such as breakdown of machines, or spotting defective parts . But even these abilities
were backed up by the workers information networking channds (e.g, mutua help in teams, the sharing
of engineering and production knowledge through job rotation and cross functiona meetings, company-
gpecific training programs). 1t isworth noting that, when the idea of the “kanban” system was brought
back to Americain the 1980's as alesson from the so-called “ Japanese management,” it was
transformed into something different, yet consstent with the American path — the “lean production
method” (Warmack et al 1990) which would reduce inventories and hierarchical-layers of production-
control by flexible matching (outsourcing) with specidized suppliers.

The brief observations in the last two paragraphs dso indicate the limits of applying the results
of a“dationary” evolutionary modd for interpreting real phenomena, however. By “dationary” we
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specificdly refer to the assumption that the strategic choice set of each agent is exogenoudy given and
fixed. Therefore, in our theoreticad modd, “innovation” in one economy can occur only in the form of a
shift from one equilibrium to the one characterized by diversity. Competition among economies often
induces an attempt to emulate an organizationd convention prevailing in aforeign economy which may
be perceived to be a superior practice. However, as just mentioned above regarding the evolution of
the “kanban” system and its recycling into North America, learning from aforeign practice may not
result in asmple trangplant or a hybrid, but to the enrichment or adaptation of indigenous organizationa
practice. Also, entrepreneurid experiments that eventudly lead to the rise of anew type of
organizationd architecture may actualy be anew type of bundling of exiging skills, asin the case of
Silicon Vdley firms. Both possihilities dter and enlarge the agents' sets of strategy choices.

Thus actud organizationd evolutionary processes involving innovation may not then be
characterized as a mere shift from one convention (such as C- or |- equilibrium in Figure 5.3) based on
one type of human assets to a diveraty merdy mixing the two (such as P- equilibrium). One conjecture
could be that the organizationa evolutionary process can be characterized by successive equilibria, a
each of which one type of human asst is sequentialy enriched by learning and intentiona design. In this
regard, the following comment made by the pioneer of the evolutionary game theory in biology,
Maynard-Smith, is highly suggestive: ‘Whenever an optimisation or game-theoretic analyssis
performed, an essentid feature of the anadlysisis a specification of the set of possible phenotypes
from among which the optimum isto be found. This specification isidentica to a description of
developmenta congraints’ (1982:5. Italics added) In other words, the analysis of optimization (i.e,
evolutionary sdection) can explain the phenomena of multiple organizationd conventions once
developmental condraints (i.e., possible types of human assets) are given, but cannot explain how
developmenta condraints themsdlves are determined. In order to understand the mechanism of
organizationa change, therefore, we need to go beyond the scope of “dationary” evolutionary
modding as presented in this chapter. A preiminary attempt toward such direction will be attempted in
chapter 9.
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CHAPTER 5

* Arrow (1974:56).

1. For example, contract theory regards questions, such as whether multi-tasks are
jointly or separately assigned to workers, as basicaly answerable depending on
technologicd parameters. For example, if technologicd inter-rel atedness among tasks
in the sense of datigticd corrdation is high (dternaivey low), it isincentive-wise
preferable to separately (respectively jointly) assgn workers to those tasks (Holmstrom
and Milgrom 1991, Itoh 1992). Transaction cost theory submitsthat [explicitly
consders the choice of organizationa architecture between unitary and multi-divisond
forms of interna organization on the efficiency criteria. The increasing complexity of
communicationa, technologica and market conditions warrant the adoption of the
multi-divisona form (Williamson 1975). On the other hand —removey, if the
gpecificity of physical assetsis reduced, anon-hierarchica governance mechanism may
be adopted to mitigate its inherent disincentive impacts, but outsde of the organization
as relationd-contracting (Williamson 1985). See Williamson (1995) for a defense of

the one-dimensional transaction cost criteria

2. Pagano (1999a, 1999b) applies the biologica concept of "dlopatric speciaion” to

account for such phenomena.
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3. For example, see Aoki (1986, 1990), Dog, Pavitt and Soete (1990), Saxenian

(1994), Teece et al (1994).

4. The notion of the “organizationd fidd’ is due to new indtitutiond sociologidts.
According to them, it refers to “those organizations that in the aggregate condtitute a
recognized area of indtitutiond life.” (DiMaggio and Powell 1983:143) It connotes “the
exisence of acommunity of organizations that partakes of a common meaning system
and whaose participants interact more frequently and fatefully with one another than with
actors outside of the field (Scott 1994: 207-208). We will define it asthe domainin
which an convention in organizationa architecture may be formed as an outcome of an
evolutionary game played by the agents. For a sociologica modd of the evolutionary
gpproach to organizationd population dynamics, see Carroll and Hannan (1989) and

Hannan and Carroll (1992).

5. The underlying framework was Bayesan where agents form pogterior beliefs on the
date of the environment by revising prior beliefs on the basis of observed samples
containing certain errors. Then the agent’ s information-processing capacity was
defined as the ratio of the prior variance of observed variables to the variance of sample

error.

6. Asfor anaytica works dealing with the co-evolution of the socia order and
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individua preferences, see Kuran (1991) and Bowles (1996). Also Pagano (1993) and
Pagano and Rowthorn (1994) anayzes the codetermination of property rights
arrangement (capitdist vs. labor rights regimes) and technology (easy-to-monitor
capitd vs. easy-to-monitor labor) as “organizationd equilibria’ (Nash equilibria) under
srategic complementarities, where "production managers' choose that technology that
maximizes profits given the existing property rights syssem and "financiers' arrange that
property rights regime that maximizes ownership rent given the existing technology.
Then they argue that the smultaneous *“homogenization” (i.e., conventiondization) of
property rights and technology regimes occur because of “network externdities’ (i.e,

economy-wide strategic complementarities).

7. We will propose a more complex model of menta program called the “subjective

game modd” in chapter 9.

8. Thus defined, menta programs or human assets in this chapter are seen asaclose
andogue of the “mental models’ conceptudized in Denzau and North (1994). The

relationships of both will be explored more in chapter 9.

9. Asnoted below, recent theoretical and empirical achievementsin cultura and socid
psychology provide ample support for the distinction made here. For example, Peng

and Nisbett (1999) demongtrated through their experimenta studies that, when
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presented with contradictory accounts of a Situation, Chinese subjects attempted to find
a“middleway” in which both accounts had some vaidity, whereas American subjects
tended to regject one Sde entirely in preference to the other. See Fiske et al (1998) for

asurvey on recent psychologicad studies on anaytic versus holistic modes of thought.

10. However, when the ate of the environment becomes volatile and highly uncertain,
the cognitive representations by agents may not easily converge. In such a Stuation, the
information-assimilation mode may not function. We consder thisissue and its

implicationsin chapter 9.

11. For example, Markus and Kitayama summearize a series of their worksin an

attempt to integrate cross-culturd differencesin many different psychologica domains,

such as cognition, emotion, and motivation, as follows.
“Wegtern, especidly European American middle class cultures are organized
according to meanings and practices that promote the independence and
autonomy of a sdf that is separate from other smilar selves and from socid
context. ... Those in Western cultures may then be motivated to discover and
identify pogtively valued internd attributes of the sdif.... In contrast, many
Asan cultures do not highlight the explicit separation of each individud. These
cultures are organized according to meanings and practices that promote the

fundamenta connectedness among individuas within a Sgnificant reationship
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(eg., family, workplace, and classroom). The sdf is made meaningful primarily
in references to those socid relaions of which the sdf is a participating part.
Thosein Asan cultures may then be motivated to adjust and fit themsalves into
meaningful socid relationships.” (Kitayama, Markus, Matsumoto and

Norasakkunikit, 1997, p.1247)

12. Thisand next sections draws on Aoki (1998). Although dl proofs of propositions
are omitted and relegated to the article, these sections are il rdatively technical.
Those who are not particularly concerned with the formaization of the evolutionary

thinking beyond what was stated in the last section may choose to skip this chapter.

13. An dternative modeling strategy could be to consider a matching game defined on
two populationsingtead of one: the population of entrepreneurs whose strategy is
composed of the choices of organizationd architecture and industry, and the population
of workers whose strategy set is composed of human asset types and industry choices.
More redigtic though this dternative modding may appear, doing it will add little
subgtance to the results obtained in this chapter. Also, in assuming that the matching of
individuated human assets will lead to afunctiond hierarchy, | do not treat explicitly the
digparity of information processing capacity between them which is an essentia
characterigtic of afunctiond hierarchy (recall Proposition 4.3). However, this

“quantitative’” digparity within the class of individuated human assetsis a secondary
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importance in comparison to the quditative difference between individuated and

context-oriented human assets in the current context and thus ignored.

14. Recdll Propostion 4.1.

15. In the setting of the current model, any evolutionary equilibrium of it is evolutionarily

dable strategies in the sense of M. Smith (1982).

16. For evolutionary models dedling with interactions of different economies and their
consequences, see Boyer and Orlean (1992) on firms, Matsui and Okuno-Fujiwara

(1997) on culture, and Matsuyama, Kiyotaki and Matsui (1993) on currencies.

22. Seefor example, Okazaki (1993, 1997), Aoki (1996b), Okazaki and Okuno-

Fujiwara (1998), Moriguchi (1998), Fujimoto (1999).
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