Paper to be presented at the DRUID 2011
on
INNOVATION, STRATEGY, and STRUCTURE Organizations, Institutions, Systems and Regions
at
Copenhagen Business School, Denmark, June 15-17, 2011

The Dynamics of Coordination Regimes: Implications for Organization Design

Michael G Jacobides
London Business School
Strategic & International Management
mjacobides@london.edu
Phanish Puranam

ppuranam@london.edu

Abstract
This paper examines the dynamics of coordination, looking at the evolution of coordination by rules, norms or standards
(which we term ?structured coordination?) and by direct interaction (mutual observation and explicit co-adaptation ad
hoc which we term ?unstructured coordination?). Our model of how coordination costs change over time posits that as
organizations build up competence in unstructured coordination, they also obtain knowledge of task at hand, facilitating
better modes of structured coordination. We obtain several implications for organizational design, showing e.g. that
(especially early) reliance on structured coordination mechanisms dynamically suppresses the build-up of coordination
competence, or that total costs of coordination can be higher in a structured coordination regime, and that our choice of
coordination regime is affected by the inter-temporal discount rate.

Jelcodes:M10,M21

The Dynamics of Coordination Regimes: Implications for Organization Design

Submission to the 2011 DRUID Meetings- February 28, 2011

Abstract
This paper examines the dynamics of coordination, looking at the evolution of coordination
by rules, norms or standards (which we term “structured coordination”) and by direct
interaction (mutual observation and explicit co-adaptation ad hoc which we term
“unstructured coordination”). Our model of how coordination costs change over time posits
that as organizations build up competence in unstructured coordination, they also obtain
knowledge of task at hand, facilitating better modes of structured coordination. We obtain
several implications for organizational design, showing e.g. that (especially early) reliance on
structured coordination mechanisms dynamically suppresses the build-up of coordination
competence, or that total costs of coordination can be higher in a structured coordination
regime, and that our choice of coordination regime is affected by the inter-temporal discount
rate.
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The idea that coordination – the alignment of actions among interdependent actors (Camerer
& Knez, 1996; Heath & Staudenmayer, 2000) - can occur under two distinctive regimes
either emphasizing ongoing communication and mutual adjustment or predefined plans and
standards is a well established one. For instance, March and Simon noted that “We may label
coordination based on pre-established schedules coordination by plan, and coordination that
involves transmission of new information coordination by feedback. (March & Simon, 1958:
182)”. In this paper, we use the term structured coordination to describe a regime in which
the actions of the agents in a system are primarily coordinated without the need for their
directly attempting to coordinate with each other- in principle without even being aware of
the existence of the other agents. Coordination mechanisms such as plans (March and Simon,
1958), schedules and rules (Galbraith, 1973), norms (Schelling, 1960) and indeed prices in
perfectly competitive markets (Arrow, 1974) dominate structured coordination regimes. The
hallmark of a structured coordination regime is that the system itself is well coordinated even
though no agent in the system faces a coordination problem. In contrast, we use the term
unstructured coordination to refer to a regime in which the actions of the agents in a system
are primarily coordinated through their active efforts at coordinating with each other –
through mechanisms such as communication, mutual observation and reasoning about each
other. The mechanisms that dominate unstructured coordination regimes have been discussed
by several scholars under names such as feedback (March and Simon, 1958), integrated
problem solving (von Hippel, 1998), technical dialog (Monteverde, 1995) and qualitative
coordination (Langlois, 2001).
An important set of questions, that have gained prominence under several different rubrics
over the last few years, considers how activities are coordinated either within the boundaries
of an organization (or organizational unit), or across organizational boundaries (e.g., Baldwin,
2008). In this paper, our interest is not to align different modes of coordination with
organizational boundaries, the subject of intense interest and even speculation (Eccles &
White, 1989; Williamson, 1985; Kogut & Zander, 1996; Baldwin & Clark, 2000; Jacobides
& Winter, 2005; Jacobides, 2006). Rather, we acknowledge that either between or within
organizations (and their divisions), both modes of coordination occur, so that coordination is
characterized by a different mix of each of the two mechanisms we described above, with one
“regime” being the near-total reliance on structured coordination, another “regime” being the
near-total reliance on unstructured coordination, and with possibilities of relying on both
these mechanisms existing as well. Our interest is in capturing some of the dynamics that
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provide a stylized model on how these different modes of coordination (should) evolve over
time. We consider how architectural knowledge (that enables organizations to build
structured coordination mechanisms) changes over time, and how this affects the
effectiveness of structured coordination; but contrast this to the reduction the cost of
unstructured coordination that also happens as time proceeds.
This simple conundrum allows us to provide some general propositions, based on simple
analytical priors, which may explain regularities observed in practice. We look at the
implications of adopting one regime over another; and how this compares to the use of a mix
between the two, starting with a stationary environment where organizations gradually
improve their understanding of the world through trial and error- and the resulting learning
curves. We also consider how environmental turbulence enters the picture, changing the need
for and cost of coordinating, and how this re-shapes the appropriate balance between different
modes of organizations, and we end our analytical exercise with indication on “results-inprogress” on the optimal mix between these distinct mechanisms, and on the relationship
between the number of units that need to coordinate and modes of coordination.
These analytical findings yield implications for organizational design. Our emphasis on
dynamics, for instance, makes it clear that the discount rate of the future, and the time in
which the assessment is made, is a key part of deciding on what modes to rely; and that
design choices should explicitly consider how far down the “learning cycle” organizations are
before opining on appropriate design modes. We find that these fairly straightforward
dynamic issues provide a potentially useful complement to the extant literature.
.

Background and Literature Review
The distinction between structured and unstructured coordination regimes is central to
understanding many facets of organization. Organizational boundaries often divide activities
that are integrated through structured coordination mechanisms, but enclose activities that
require unstructured coordination (Thompson, 1967; Coase, 1937; Williamson, 1976; 1985).
Much of the early discussion on the “knowledge-based view of the firm”, for instance, noted
that firms are distinguished by different types of coordinating mechanisms (Kogut & Zander,
1996; Langlois & Robertson, 1995; Langlois, 2001), whereas sociological research
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emphasized the role of different mechanisms in distinguishing between different structural
alternatives (Eccles & White, 1986), pointing out that we must look at empirical evidence.
In a related literature, which has had notable impact on our understanding of organizational
design, it is proposed that modular technological systems allow different modules to be
designed in effectively a structured coordination regime where adherence to interface
specifications and common design rules enables the system wide design efforts to be
coordinated (Baldwin and Clark, 2000). Going further back in the history of organizational
design, we can see that organic structures and mechanistic structures typify the distinction
between unstructured and structured coordination regimes (Burns and Stalker, 1961). Self
organization in cognitively primitive insect and animal societies offer other instances of
structured coordination regimes (Anderson and Franks, 1998), whereas primate social
organization- particularly among our close cousins, chimpanzees and bonobos- leans more in
the direction of an unstructured coordination regime (Boehm, 1993).1 Traffic on the streets of
London vs. New Delhi highlights the same distinction.
Structured coordination regimes appear to offer obvious advantages in terms of economizing
on the coordination efforts of the agents in the system. They are also critical in ensuring that
organizational members do not have to go through the organizational, political and interpersonal frictions that often arise as interdependencies need to be addressed (see Nelson &
Winter, 1982, chapter 3 & 4 on “routines as truces”). Structured coordination regimes are
thus not merely cognitively economizing; they enable organizational life. Yet how do such
systems arise? How can they be designed?
We propose that answers to such questions are rooted in the notion of architectural
knowledge. Colfer & Baldwin define architectural knowledge as “knowledge about the
components of a complex system and how they are related” (2010: 2), a definition that builds
on Henderson & Clark’s (1990) notion of “knowledge about the ways in which the
components are integrated and linked together into a coherent whole” (1990: 2). While in
nature structured coordination regimes may arise through natural selection, human

1

In structured coordination regimes in nature simple rules evolve that are quasi-genetically inscribed in the participants of
the social aggregates (e,g. bee workers and queens)- so that each follows simple rules that on the aggregate support
remarkably adaptive behaviour. While in organizations the rules themselves are subject to Lamarckian manipulation, as
opposed to Darwinian selection, they operate in a broadly similar manner.

4

organization designers can build such regimes when they possess architectural knowledge.
Such knowledge is unlikely for novel and poorly understood task architectures (Adler, 1995;
Baldwin & Clark, 2000; von Hippel, 1990), but accumulates with experience in the system.
In particular, the gains in experience appear to arise from working in an unstructured
coordination regime. For instance, experienced system architects instinctively know from
prior failures as much as successes how to partition a system and what design rules to use in
order to enable product development in a structured coordination regime (von Hippel, 1990);
and parties in a bilateral relationship may increase the formalization and codification of the
contractual terms of their exchange over time as they learn more about the nature of their
interdependencies through their interactions (Argyres & Mayer, 2007; Puranam & Vanneste,
2009; Vanneste & Puranam, 2010).
The focus of our analysis in this paper is this paradoxical property of architectural
knowledge- it is necessary to design a structured coordination regime, but is more likely
to arise in an unstructured coordination regime. Through a simple but very general
formalization, we explore the dynamics of how architectural knowledge is created and used.
We find that this negative feedback property of the reliance on structured coordination
mechanisms undermines several of our conventional intuitions and shows them to be special
cases. For instance, coordination competence is lower in a structured coordination regime,
and early adoption of highly structured coordination mechanisms increases the extent of
unstructured coordination in the system. Further, the total costs of coordination in the system
can be higher in a structured coordination regime relative to an unstructured regime.
Environmental turbulence (ie, shocks that render the existing solutions to the coordination
issue obsolete) always increases the amount of total unstructured coordination needed, but,
depending on the rate of improvement in the coordination capability, might reduce the total
coordination costs incurred.

Model
Our model, in its basic form, represents an organization with two organizational sub-units.
We will later relax this assumption to consider how the increase in organizational sub-units
changes the nature of our results. In all cases, we assume that the activities in the units must
be coordinated in order to optimize organizational performance. The (initially two) sub-units
may be related vertically or horizontally. For instance, these may be design and
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manufacturing units, or two product development groups working on sub-systems within a
complex system, or even two different organizations that are trying to coordinate and need to
select between structured and unstructured modes of coordination. In the spirit of team theory
(Marshack & Radner, 1972), and of several contemporary models of organization design
(Bolton & Dewatripont, 1994), we abstract from imperfect contracting issues, looking instead
at the effectiveness of different coordination modes on total value creation (or, strictly put,
costs visited to the system).
Coordination, needed for the production task at hand, may be achieved through a) Structured
coordination- through the design of appropriate interfaces, standards and rules by an
organization designer, or b) Unstructured coordination- it may be left to the devices of the
agents in the sub-units to coordinate their actions with each other through communication and
information processing activities. We assume that architectural knowledge about the nature of
interdependence between sub-systems is essential for enabling structured coordination
between the units. Designers will of course differ in their architectural knowledge (Baldwin
and Clark, 2000; Henderson & Clark, 1990; von Hippel, 1990). Often the nature of
interactions between sub-systems and indeed of the location of boundaries between subsystems may be unknown to an organization designer. Yet over time, as the personnel in the
two units interact, architectural knowledge may build up as they begin to understand the true
nature of interdependence between activities in the two units.
The hallmark of unstructured coordination is that it is effective even when architectural
knowledge is imperfect or non-existent. Thus, the individuals in the two sub-units of our
organization may be able to coordinate their activities through a process of joint discovery trial-and-error learning - even in the absence of detailed knowledge about how their actions
are interdependent. This joint discovery process of collective trial-and-error learning
(Lounamaa & March, 1987), with or without communication, is what we refer to as
unstructured coordination.
While unstructured coordination can take place even in the absence of architectural
knowledge, it is also a basis for building architectural knowledge. Indeed such knowledge is
more likely to be gathered through unstructured coordination efforts than through highly
structured information exchange; understanding the full ramifications of changes in one subsystem to another subsystem is more likely if communication between them is not
6

constrained by predefined topics and channels of information (Argyres & Mayer, 2007;
Jacobides & Winter, 2005). We therefore assume that architectural knowledge is an
increasing function of cumulative experience at unstructured coordination Vt .
While architectural knowledge about the nature of interdependence is being accumulated
through unstructured coordination, over time the organization also becomes more adept at
unstructured coordination itself. Repeated interactions give rise to trust, interpersonal routines,
and common language, which together enhance the efficacy of mutual adjustment between
them (Puranam & Vanneste, 2009); and the very task of coordinating exhibits economies of
learning and duplication as “routines on how to coordinate” develop (Vanneste & Puranam,
2010). Therefore, over time, an organization’s competence at unstructured coordination
improves. Consistent with standard learning curve formulations (Argote & Epple, 1990), we
therefore assume that there is a reduction in ct (ie, the costs of unstructured coordination per
unit) as a function of cumulative experience at unstructured coordination Vt .
Finally, we assume that the extent of unstructured coordination U t necessary to manage interunit interdependence at any point of time decreases with architectural knowledge. As the
individuals in the two sub-units build architectural knowledge and gain a better understanding
of how their actions are interdependent, they are able to rely to a greater extent on structured
coordination- interfaces, standards, rules and procedures, instead of relying on unstructured
coordination. As an empirical example of this process, consider the case of mortgage banking,
discussed by Jacobides (2005), whereby units over time both developed architectural
knowledge on the nature of the loan making process, shifting from unstructured to structured
coordination (first, within organizational boundaries, and then, across organizational
boundaries). As time passed and architectural knowledge grew, the need for unstructured
coordination decreased, and so did the communication and coordination through this
mechanism.
We therefore assume that the extent of unstructured coordination required between the units
to manage interdependence reduces as a function of architectural knowledge. Further, we
allow for a distinction between the existence of architectural knowledge and its utilization to
create structured coordination mechanisms (e.g. through the specification and use of
interfaces, the creation of rules, etc.) The parameter   (0,1) captures the degree of reliance
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on structured coordination mechanisms for a given level of architectural knowledge. (Low)
High values of  represent a (un) structured coordination regime. We will first consider how
different choices in terms of organizational design in setting the  affect coordination costs,
under varying deterministic and then stochastic conditions; and we will later consider the
endogenous (optimal) setting of  as a choice variable that the organization can be allowed
to vary over time.
Using very general functional forms, the relevant functions can be written as:
ct  g (Vt ( ))  0

(1)

U t  h( .Vt ( ))  0

(2)

To complete the specification of our model, we also state two identities. The first equation
simply specifies the accumulation function for unstructured coordination experience
t

Vt   U t dt

(3)

t0

The second states that the total coordination costs C t are equal to the volume of unstructured
coordination multiplied by the cost per unit of unstructured coordination.
C t  U t .ct

(4)

The total cost of coordination C t is the key dependent variable in our analysis, and can be
seen as the obverse of organizational efficiency.
From these basic and quite general functional forms, we obtain propositions, proved in the
Appendix.

Proposition 1: The total costs of coordination strictly decrease over time in both structured
and unstructured coordination regimes.
The intuition is straightforward: in unstructured coordination regimes, the effect arises
primarily because of improved coordination competence (lower ct ) whereas in structured
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coordination regimes, the effect arises from a combination of improved coordination
competence as well as a reduction in the need for unstructured coordination.

Proposition 2: Coordination competence is lower in a structured coordination regime.
In structured coordination regimes, the reduction in the need for unstructured coordination in
any period also means that the cumulative experience at unstructured coordination is lower in
such a regime relative to an unstructured coordination regime. Therefore, the unit costs of
coordination are lower in an unstructured coordination regime.

Proposition 3: Early adoption of highly structured coordination mechanisms increases the
extent of unstructured coordination in the system.
The extent of unstructured coordination decreases with both the reliance on structured
coordination mechanisms as well as the architectural knowledge accumulated with
experience of unstructured coordination (2). However, because reliance on structured
coordination mechanisms will reduce the accumulated architectural knowledge at any point,
the net effect of increasing reliance on such mechanisms on the extent of unstructured
coordination may be positive. Specifically, if there is very little history of unstructured
coordination and structured coordination mechanisms strongly suppress the accumulation of
architectural knowledge, then increasing reliance on structured coordination mechanisms may
actually increase the extent of unstructured coordination in the system.

Proposition 4: Total costs of coordination in the system will be higher in a structured
coordination regime relative to an unstructured regime if the “suppression of coordination
competence” effect dominates the “economizing in unstructured coordination” effect.
This proposition captures the balance of three key forces in this simple model. As the reliance
on more structured coordination mechanisms increases a) this will reduce coordination
competence (increase unit costs of coordination-Proposition 2) b) will suppress the
accumulation of architectural knowledge and c) will directly reduce the extent of unstructured
coordination for a given level of architectural knowledge. The third effect is time invariant,
and always reduces total coordination costs. Therefore the net effect of increasing reliance on
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structured coordination mechanisms at any point in time depends on the balance of the first
two effects.

Implications and Interpretation
To aid our intuition we illustrate results graphically for some specific functional forms that
satisfy equations (1-4). We assume architectural knowledge at any point in time is given
by At  1  e Vt (5). The unit cost of coordination at any point in time is given by ct  e Vt

(6). Finally the extent of unstructured coordination at any point in time is given by
U t  e At (7).

We rely on exponential forms for all three equations to maintain comparability. Unless
specified all variables and parameters have the same interpretations as in the general
functional forms. The parameters in these functions affect the second derivatives in
meaningful ways. In particular parameters θ and α have meaningful interpretations as
“investments in building architectural knowledge and coordination competence”,
respectively. Increasing these parameters increases the rate at which unstructured
coordination experience is converted into architectural knowledge and coordination
competence respectively. These functional forms allow us to not only illustrate, but also
qualify / extend the broad propositions we proved above. In particular, we observe the
following:

1. Reliance on structured coordination mechanisms dynamically suppresses the build-up of
coordination competence. The merit of a structured coordination regime depends on the
discount rate of the future

The figures below show the unit cost of coordination (the figure above) and the total cost of
coordination (in the figure below), over time (which depicted in the x-axis).
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As we can see in the top panel, in the case of unstructured coordination mechanisms (φ=0,
solid line), the unit cost of coordination declines more quickly over time as agents engage in
more coordination, making coordinating more effective through learning (as proved in P1 &
P2). However, to consider the total cost of coordination (shown in the bottom panel), we have
to multiply this by the coordination required, which is higher in the unstructured coordination
regime. As a result, the total cost in a structured coordination regime (φ=1, dotted line) is
lower in the early parts of the period (see Region 1), and higher further out in the future, as

the benefits of learning to coordinate are foregone, and the “cost of rigidity” of structured
mechanisms becomes important.
An important corollary to this result is that our choice of the appropriate mechanism
(structured vs unstructured) can trivially be shown to depend on our discounting rate of the
future, since the unstructured regime has greater upfront benefits, but loses out on the
learning upside, even in a stationary environment such as the one we consider here. The
question “which design should I adopt?” cannot be answered without a sense of how much
future benefits are weighed against current shortcomings.
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2. Environmental turbulence may either increase or decrease total coordination costs,
depending on the efficiency of building unstructured coordination capability over time

The previous result also showed us that a structured coordination regime may have higher
total coordination costs, even disregarding any costs for setting up the structured

coordination, in a stationary environment. Yet things become more interesting once we
introduce environmental turbulence. Changes in the environment change the underlying
patterns of interdependencies, and this, in turn, renders architectural knowledge ineffective;
as the world changes, the rules, procedures and the assumptions that underlie them become
less effective, and there is a great need for ad hoc solutions to problems that the existing
division of labour and existing sets of rules are unable to deal with appropriately. This leads
to an increase in unstructured coordination- a familiar pattern in organizations finding
themselves needing to re-think or circumnavigate their processes by ad hoc interaction. But
just how do such disturbances alter the merits of different coordination mechanisms?
Our analysis suggests that what happens to the total cost of coordination depends on the
balance between two forces: The increase in the extent of unstructured coordination on the
one hand (as a result of the changes in the environment); and the reduction in the per unit
coordination costs which happens as a result of getting greater cumulative experience with
unstructured coordination. When the second effect is strong, then shocks that destroy
architectural knowledge may actually improve the performance of the system in terms of total
coordination costs, when compared to a stationary baseline, beyond the first few periods!
To illustrate this, we present results which include a loss of architectural knowledge (in
equation 5) ranging from 10% to 30% drawn from a uniform distribution, so that at each
period, a firm finds itself with a mean of 20% loss in terms of its understanding of the
environment. We then compare this with the “base-case” of the same setup with no
architectural loss (ie, the stationary environment we considered previously). We do so by
considering two illustrative cases: One with low, and one with high rates of coordination
competence formation, which turns out to be an important variable. We have provided results
with intermediate levels of  , as this does not critically affect our analysis.
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The top panel in the figure below shows the evolution of unstructured coordination U needed
over time with disturbances (green line) and without (blue line), given a low rate of
coordination competence formation. The bottom panel, “total costs of coordination” presents
the total costs of coordination TC which occur for the case without disturbances (solid line,
corresponding to the blue line above) and with disturbances (dotted line, corresponding to the
green line above).
Coordination Needs and Costs with Low Rate of Competence Formation

As we can see, with low rate of competence formation, we see that disturbances lead to a
substantially higher need for unstructured coordination, and also to a higher total cost of
coordination.
The next set of panels provides us with the exact same information on the extent of
coordination needed, and its total costs, under high rates of competence formation.
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Coordination Needs and Costs with Low Rate of Competence Formation

As we can see, whereas in this case there still is a higher need of unstructured coordination,
the total costs of coordination are lower, as the disturbances have a substantial beneficial
impact on the efficiency to the response to environmental perturbation (through competence
building), which more than offsets the “nuisance” of the environment being turbulent. So, our
basic mechanisms suffice to show how environmental turbulence, under given capability
formation conditions, can dynamically improve organizational efficiency. Interestingly, these
results are shown to hold over all values φ <1.
In the same spirit, it is trivial to demonstrate that if shocks occur more infrequently, then it
generally pays off to have mild disturbances that reduce the value of architectural knowledge,
as organizations will build the capability to engage in unstructured coordination. This ability
will come in handy when the environment changes abruptly, so that the small direct cost
outlay for adapting to the needs of a changing environment through unstructured coordination
will be more than compensated by the ability to engage in unstructured coordination. This is
consistent with the view that organizations would benefit by engaging from some
permutation in environments with sudden and unpredictable shifts (March, Sproull & Tamuz,
1991), and our stylized model suggests that the extent to which organizations can build
coordination competencies from experience is a critical mediating variable.
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3. Timing a transition to a structured coordination regime, and additional analyses.

In our analysis so far, we have considered the comparison between different regimes (in the
sense of the overall reliance on structured vs. unstructured coordination mechanisms), and
have implicitly assumed that these choices, represented by φ are stable in time. Yet this is but
an initial simplifying assumption. In the extended paper we expect to present in DRUID,
several additional related analyses (in the process of being run) will be presented.
Specifically, we consider the issues of the inter-temporal choice of φ. We start with the baseline of an optimal choice of φ under full information conditions. We show how optimal φ*
changes over time, as the forces of increasing efficiency of unstructured communication and
increasing architectural knowledge (and ability to specify the right interfaces) juxtapose. We
then consider how environmental turbulence, whose mean is known ex ante, affects this
optimal choice.
For the purposes of this paper, let us provide a basic result that hints to the intuition of intertemporal choices, by illustrating the effects of delaying the introduction of the “structured
coordination regime”. In the figure below, we first replicate, in the LHS, the panel which
shows the total costs of coordination (TC) for both regimes (φ=0 and φ=1). Next to this
panel, on the RHS, we provide a panel where we delay the introduction of structure for 20
periods (till after some architectural knowledge has been built).

As we can see, the delay in the RHS confers substantial total coordination advances. The
intuition is straightforward: Time allows both for the creation of a better sense of the
interdependencies and links that allow us to specify more appropriate interfaces and rules,
15

and helps in terms of reducing the per unit cost of coordination in the future. Or, otherwise
put, an early specification of structured coordination still leaves many issues to be “ironed
out” by the organization, even as it suppresses the need for coordination in the short term.
Our intention is to present the results we are working on now, in terms of the optimal timing
and φ*, under perfect or imperfect information conditions, and how that relates to uncertainty
at greater length in the conference.

Discussion and Conclusions

Our goal in this paper was not to provide a comprehensive model of organizational
coordination mechanism evolution. Rather, we considered how some very simple analytical
primitives create an interesting composite picture, which is both consistent with stylized facts,
and yields some counter-intuitive results. First, we provided a stylized rendition of
coordination costs (which are the dependent variable in our analysis, and can be seen as the
obverse of organizational efficiency), looking at their evolution over time. We found that
reliance on structured coordination mechanisms dynamically suppresses the build-up of
coordination competence, and that the merit of a structured coordination regime depends on
the discount rate of the future- a very important consideration for prescription. We also saw
that the delay of structured coordination is beneficial, and have provided a platform for
considering the appropriate timing of “regime change” in terms of formalization.
Second, we considered how environmental perturbations that change the appropriateness of
existing structures and rules, by rendering them inefficient or obsolete, alters our results. We
found that environmental turbulence may either increase or decrease total coordination costs,
depending on the efficiency of building unstructured coordination capability over time. We
considered the dynamic implications of such turbulence, as it relates to the ability of
organizations to cope with their environment, and looked at the cost implications (as well as
the timing choices) organizations face as they consider whether they should coordinate
through structured or unstructured means.
Whether we consider structured coordination in the context of an organization (e.g., via the
creation of autonomous sub-units linked through fairly rigid interfaces and modular design,
with few demands for explicit ad hoc coordination), or in the context of inter-organizational
relations (e.g., via the institution of high autonomy, “black-boxing” and limited reliance in
16

collaborative but ad hoc means of addressing coordination challenges), our analysis provides
a starting benchmark to consider the potential merits of structure. It also helps shed some
light to its shortcomings, and in particular the dynamic shortcomings associated with
foregone opportunities to learn or simply reduce the cost of future ad hoc unstructured
coordination, a set of trade-offs which tend to be neglected in the literature on organization
design.
What clearly emerges from our analysis, then, is that any pronouncement in terms of
organizational design must be made in terms of its position in the life cycle, and that
comparing rates of improvement or learning that exist in our organizational design are a

critical and generally neglected aspect. Thus, our analysis parts with much contemporary
organizational design which is rather a-historical, looking at the static interactions between
the elements. We would argue that while much useful progress has already been made in this
regard (see Balwdin & Clark, 2000), the attention to coordination dynamics may be called
for.
Of course, as in any model, we only offer a stylized rendition, and shed light to the dynamics
we are interested in, leaving other matters outside the scope of our analysis. Some, such as
the potential setup costs for engaging in structured coordination, have been left out as their
implications are fairly straightforward. Others are directions we are pursuing, and will
hopefully report by the conference. Yet more are additional analyses which we have not
undertaken here, to preserve focus. For instance, a straightforward extension to our model
consists of explicitly looking at the role of the number of units that need to coordinate. The
basic intuition is simple; unstructured coordination between units grows by an increasing
function of size (if we assume all pair-wise combinations of n, by n!), and as such structured
coordination is preferred as size grows. What is interesting is how this is compensated not
only by the increase in capability of unstructured coordination, but also by environmental
uncertainty. Our dynamic graphs can consider such interactions in setting an optimal φ.
Another important extension, which requires more elaboration, is the identification of
heuristic rules for setting φ, since an optimal φ requires fairly heroic assumptions about the
knowledge of the environment. We would consider, though, that such agent- or rule-based
modelling would best be left for subsequent research.
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Limitations and extensions notwithstanding, we hope that this simple model encapsulates
some interesting fragments of reality on how structured and unstructured mechanisms of
coordination evolve, and how we should choose between them. Thus, we hope that this
research complements the existing literature by providing a simple rendition of the
underlying dynamic processes, deterministic and stochastic alike.
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Appendix: Proofs of Propositions
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