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4 Overview: Methods for Process Research

wE HAVE MADE SOME PROGRESS on our journey to understanding change
and development processes. The first part of our itinerary has been devoted
to exploring the conceptual and theoretical grounding of organizational
Jprocesses. The remainder of the excursion will be devoted to methods that
?ut the concepts of Part I to work.

In Part I we established that both process and variance approaches have
ﬁmportant roles in the study of organizational change and development.
@’art IT will cover methods appropriate to both process and variance re-
gearch. We will not attempt to describe every possible method that could be
glscd in research on development and change. Instead, we identify novel and
’;i):mcrging approaches that scem well suited for the particular problems en-
Fountered in the study of organizational processes. We hope that our elab-
'S)ration of thesc methods will demonstrate how researchers can modify

le co|

?;xisring approaches to meet the special demands of process research.

The following chapters introduce methodologies in generally accessible
germs as they can be applied to process questions. Most of the methods in
his volume are covered in other books and there is no need to discuss them
;:fn great detail here. Instead, we focus on potential applications and on the

fair us!

%teps and choices that must be taken in tailoring the methods to particular
Huestions about development and change. In addition, we provide numer-
. us references to good original sources for readers who find the methods
seful for their own research. Our discussions assume familiarity with tradi-

lonal statistical techniques, but beyond this we have attempted to give
caders an account of these methods in common language.
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Illl(ﬂi RESEARCH METHODS

Perhaps the most stringent requirement for process research methods is
hat they must work with event sequence data. Analysis of event sequence
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92 4 Part |l: Methods

data enables researchers to evaluate process theories on their own terms or,
alternatively, to derive narrative models inductively. This data can also be
transformed into formats suitable for variance analyses. Variance methods
can be used to test hypotheses regarding characteristics of the sequence and
process-outcome relationships that are suggested by one or more plausible
narrative models.
As developed in Part I, methods are nceded that enable researchers
(1) to identify events; (2) to characterize event sequences and their proper-
tics; (3) to test for temporal dependencies in event sequences; (4) to evalu-
ate hypothescs of formal and final causality; (5) to recognize coherent pat-
terns that integrate narratives; and (6) to evaluate developmental models.
gﬁchicving these tasks is in part a function of how researchers gather and
gecord their data and in part a function of analytical methods.
oy

£
@'.VENT IDENTIFICATION

?dcnnﬁcanon of events provides the substance for process analysis. Events
Gre generally not simply “there”; the researcher must engage in the inter-
;prctauon of raw data such as mtcrvicws or historical records to recognize
%:elcvant events. Identification of events requires that researchers have a clear
gcﬁmuon of the central subject of the narrative (i.e., who or what the events
Sre relevant to) and a sense of what is relevant to the change process under
Srtudy. Event identification occurs through iterative analysis, moving from
g,araw data to a set of incidents {meaningful occurrences) which serve as indi-
q:ators for events, and then back again in circular fashion. This is facilitated
E)y development of systematic coding rules that make the process transpar-
gnt to other researchers; systematic procedures also enable an assessment of
gkeli ability and validity of classifications. Chapter 5 discusses methods for dis-

+

illing event data from a record of the process.

In some cases events are layered. As chapter 2 indicates, events in the
me process may have different duration and differ in the range of actors
d contexts they span. In such cases, higher-order (more macro) events
an be coded from lower-order (more micro) events. Chapter 5 discusses
oding procedures that can be applied for this purpose. Chapter 7 covers
hasic analysis methodology, which identifies coherent phases (macro
vcnts) from sequences of shorter (micro) events.
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HARACTERIZING EVENT SEQUENCES

nce we have identified one or more event sequences, the nextstep is to de-
ibe their properties. Several different kinds of propertics may be cap-
ured:
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1. Type of sequence. Docs the sequence follow a certain path? This may
be determined deductively, by comparing a model that implies a spe-
cific ordering of events to the sequence, or retroductively, by explor-
ing the data with several models in mind. The result is a classification
of sequences into types. These nominal types can then be related to
contingency factors that produce them and to outcome variables,

2. Events may also function as indicators of evenr variables, such as the
level of idea development in an event or the degree to which an event
indicates interventions in the innovation process by outside resource
controllers. Coding procedures may be used to generate values of the
variable for each event, such as whether the event indicates resource
controller intervention (a nominal variable), or the degree to which
the event contributes to positive morale on the innovation team (an
interval variable). Once individual events have been coded for the
variable, researchers may also calculate the value of the variable for
longer segments or subsequences (e.g., the total number of resource
controller intervention events in a one-month period; the average
level of morale across all events in a segment). Coding events for vari-
ables transforms the events into a time series of values that can be an-
alyzed with various statistical methods.

3. Summary properties of a sequence, such as how long it is, the degree to
which it matches a particular ideal-type sequence, or the amount of
idea development in the sequence. This results in one or more vari-
ables, in which the sequence itself is the unit of analysis, allowing for
comparison of different event scquences,

4. Another option is to identify the occurrence of specific subsequences of
events, such as periods of interaction with outside regulatory agencies
or sets of transactions to form joint ventures. These can be extracted
and studied in their own right, as independent sequences.

, except fair uses permitted under U.S. or applicable copyright law.

Lhapter 7 discusses methods for phasic analysis which are suitable for the
gna]ysns of entire sequences. These methods can also support the identifica-
g.lon of subsequences and comparison of different sequences. Chapters 8
énd 9, on event time series analysis and nonlinear event time series analysis
espectively, describe procedures for analyzing time series of variables which
?haractcnzc event sequences. They can also generate summary indices to
escribe cvent sequence propertics.
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PECIFYING TEMPORAL DEPENDENCIES
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o trace enchainments and linkages, it is useful to identify event-to-event
dependencies. The simplest such dependency is sequential contingency,
ch that one or more events increase the probability of the occurrence of
succeeding event. For example, creating a citizen review board may be
ecessary for a social service program to build the community support re-
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94 %% Part ii: Methods

quired to garner government funding. One-step contingencies among a se-
ries of successive events could indicate that this particular sequence occurs
regularly, suggesting a developmental type. Contingencies may also indi-
cate causal linkages, such that event 1 leads to event 2 (efficient causality)
or, alternatively, that event 2 is the purpose for which event 1 occurs (final
causality).

There are two approaches to evaluating claims concerning dependencies
and enchainments among events. The first retains the nominal categoriza-
tions of events and identifies dependencies among events. Stochastic mod-
eling techniques, discussed in chapter 6, support this type of analysis. The
critical incident technique offers a qualitative approach to the same ques-
gtion. [t is also possible to generate time series event variables, as described

s%bovc. Methods described in chapter 8, including time series regression and
‘ross lag time serics analysis, can then be used to analyze the event series or
éummary event indices for segments of the timeline.

able

EvaLUuATING HYPOTHESES OF FORMAL
AND FINAL CAUSALITY

(::)Hypothcscs of formal and final causality are assessed (a) by comparison of
%hc overall pattern in the cvent sequence to the pattern implied by the for-
8mal or final cause and (b) by tests for additional conditions or factors that
%nust operate for a given formal or final cause to operate. For example, as-
mume researchers wish to evaluate the hypothesis that the model of social
.gprogram startups from chapter 1 described a set of cases. They would
da) determine whether the phases of the observed programs matched those
an the Program Planning Model, and (b) search for evidence for the opera-
%ion or application of this pattern (e.g., evidence that key actors explicitly
%hought in terms of this rational, stepwise model, or that resource con-
Hrollers required satisfaction of the steps in the model to qualify for fund-
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The stochastic modeling methods of chapter 6 and the phase analysis
ethods of chapter 7 are both well suited to determine fit between hy-
thesized and actual patterns of development and change for events clas-
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Sified at the nominal level. Time series methods described in chapters 8 and
can be used to detect patterns in continuous data based on event variables.
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COGNIZING PATTERNS THAT INTEGRATE
ARRATIVE EXPLANATIONS

mduqﬂ i

nformation gained from carrying out the first four requirements of process
esearch is an invaluable support for pattern recognition. The hermeneutic
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circle, with its part-whole cycling, is the key to discovering integrative pat-
terns, and ultimately, this depends on a crirical insight on the part of the
researcher. However, checking the validity of this insight and refining the
narrative explanation is greatly facilitated by the application of systematic
methods for pattern evaluation and characterization of sequences and their
interdependencies. Systematic methods may also help researchers cut
through the undergrowth of details to discern consistent and striking pat-
terns in event sequences; this clears the way for the ultimately creative in-
sights on which narrative coherence depends.

DiISTINGUISHING AMONG ALTERNATIVE
GENERATIVE MECHANISMS

';f[n chapter 3 we described four basic models of development and change
'%Nhich incorporated different generative mechanisms. As we noted, any par-
zuticular change or development process may be explained in terms of a sin-
fgle model or in terms of a combination of interrelated models. The ques-
Hion immediately arises as to how we might empirically assess whether one
Bor more of these models operate in a given process. Several methods are
Da\rmlab[e to test the plausibility of process theories and to determine which
Tgmomr(s) are operating.

itted

Table 3.3 listed the conditions necessary for the operation of each gen-
Serative mechanism, These conditions imply that the following tests might
gbe performed to determine which of the generative mechanisms operate for
=a given case or sample:

(@) Does the process exhibit & unitary sequence of stages which is the same
sacross cases? Life cycle models posit a definite sequence of stages. Teleo-
gogical models may exhibit stages, but the stages do not have to occur in a
%articuiar order; stages must occur and cumulate to satisfy the final goal or
orm of the process, but the order in which they are satisfied is not particu-
; darly important. Evolutionary and dialectical models do not have to exhibit
1sungmshable stages (though they may). The steps in the activity cycles for
ch generative mechanism may overlap so much that clear stages are not
cfinable.

The methods for phase analysis introduced in chapter 7 can be used to
dentify phases that may correspond to developmental stages, if any exist.
hase methods also enable researchers to cvaluate sequences to determine
hether they display a unitary ordering and to cluster sequences into types.
tochastic modeling (chapter 6) and time series methods (chapter 8) can
so support the identification of stages.

(b) Is there a patterning device, such as a program, routine, code, or rule

p
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96 W\ Part Il: Methods

system that deteyrmines the nature of the change sequence? As noted in chapter
3, life cycle models of organizational processes require a program or code
either immanent within the developing entity or enforced by some external
agency. Teleological models do not require such governing patterns;
though the central subject may be oriented to such patterns, its activity is a
result of willful choices and is not forced to follow a set sequence by inter-
nal or external patterns. Dialectical models, by definition, do not adhere to
patterns, because they rely on emergence for resolution of conflicts.
Evolutionary models are governed by patterns that drive enactment, selec-
tion, and retention.

Evidence for programs, routines, codes, or rule systems must be gar-
[ered from sources outside the event sequence. The event sequence may
:x:om:am evidence of these patterning forces, but the patterns themselves will
g)c found in factors influencing the sequence. For example, in medical in-
zmovaﬁons, one powerful patterning force is the testing sequence mandated
E:)y the FDA for new medical devices. The role of the FDA in various events
&nd participants’ actions and testimony vis-a-vis the FDA provide clues to
ji)ts importance, but the FDA’s procedures themselves must be investigated
2and described as an adjunct to the event sequence.
The same is true for patterning forces internal to the developing entity.
@omc evidence of the existence of a “blueprint” {Pondy & Mitroff, 1979)
53 required. It may be alogical scheme that defines why stages must logically
qinfold in a particular way. For example, it is necessary to generate an idea
.:ﬂjxf'orc it can be debated and modified. Alternatively, the process may be or-
gganized by an explicit patterning device, such as a strategic plan organized
?along the lines of the rational process discussed in chapter 1. Evidence of
Ethls plan and its use can be garnered from event data.
(c) Isthere 2 goal-setting process? The teleological model requires a goal-
&c tting process. It is the means by which purposes are set and is the first step

under,

publ|

n orchestrating unified action. Life cycles may include goal setting as one

tage Evolutionary and dialectical models do not exhibit goal setting;

ghough goal setting may be undertaken by individual units within the
rocess, it is not part of the generative mechanism in which the units in-
eract.

Goal setting can usually be identified as part of the event sequence, but
me adjunct evidence may be utilized as well. Coding and phase analysis
ethods, described in chapters 5 and 7, are useful for the identification of
oal-setting activities. Adjunct evidence, such as a mission or goal statement
r outsiders’ reportage of goals, may also be useful to establish goal setting.
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(d) Is (are) the central subject(s) an individual entity or u set of interact-
ing entities? One of the critical steps in process analysis is defining who the
central subject(s) are. This is necessary in order to define events that are rel-
evant to the process. This step, discussed in chapter 5, requires interpretive
analysis of the process. The model and general theoretical assumptions fa-
vored by the researcher usually imply a certain type of central subject and a
choice of one versus several subjects. In addition, the process data itself con-
veys important information on which reading of the situation is most plau-
sible. A researcher determined to find two interacting central subjects in a
dialectic may find that his or her data clearly indicate the presence of only a
single significant agent. In this case, the researcher should abandon the
dialectical model in favor of either the life cycle or teleological models.
Interpreting raw data to derive events and larger narrative patterns is a
Zyclical process that follows the hermeneutic circle, tacking berween partic-
§.1|ar facts and larger interpretive constructs and patterns. Cycling between
%aw data and narrative models provides the researcher with numerous op-
§)orrumncs to identify candidate subjects and to evaluate her or his choice.
Chapter 5 addresses issucs of design and coding that can support re-
Searchers in their quest to define the proper central subject.

é (e) Are individual cases to some extent unpredictable, so that the best level
Bf analysis is the total population of cases? For some change phenomena, it is
§1ot possible to predict accurately the behavior of individual cases. This may
e because each case is influenced by “internal” factors or dynamics that are
_gdifﬁcult to measure or access, such as individual decision-making processes
gaaSCd on private preference distributions. There may also be a truly unique,
aunpredictable element in the case. While individuals may be difficult to ex-
galain or predict, the behavior of a population of individuals may exhibit

ght law.

%norc regularity and allow the construction of theories of the population. In
Such cases, the evolutionary model is most appropriate. It explicitly deals
. Svith population-level dynamics, providing a theory of how the population
f cases will evolve over time.

This test requires multiple cases in order to assess regularity at the indi-
idual case level. Stochastic modeling, discussed in chapter 6, and time se-
ies diagnostics, discussed in chapter 9, provide tests for the predictability
f individual cases based on the event sequence data. Other evidence for
redictability beyond what is available in the process data may also be
employed.

(F) Do conflict or contradiciions influence the development or change
rocess? The dialectical and evolutionary models give conflict an important
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role. The teleological model takes the opposite tack, assuming that the con-
sensus which underpins concerted action can be achieved; conflict is either
nonexistent or short-lived in a process governed by the teleological model.
Life cycle models may allow for conflict in one or more stages. Evidence for
the presence or absence of conflicts can be obtained from event sequence
data utilizing coding procedures described in chapter 5. Stochastic model-
ing, phase analysis, and event time series methods can all be used to explore
the role of conflictin a process. Evidence external to the event sequence may
also be utilized to establish the degree to which conflict is important in the
process.

SUMMARY

=lable 4.1 summarizes the tests that can be used to establish the plausibiliry

f the four models. Notice that each row has a different pattern of answers
%o the questions, thus ensuring that if all questions are validly addressed a
Emiquc maodel can be established. A development or change process shaped
Sy one model is relatively simple. As we noted in chapter 3, development
;’)and change theories often combine more than one model in their explana-
2tions. In such cases, it is important for researchers to “localize” tests and to

opglgh W,

olable 4.1 Tesls for the Four Basic Change Models

-Erssr UFECYCLE  TELEOLOGIGAL  EVOLUTIONARY  DIALEGTICAL
?,13 there a unitary Yes No Possible Possible
dsequence?

ZProgram, code, Yes No Yes No
Ssequencing device?

gs there a goal-setting Possible Yes Possible Possible
£process? as one in units in units
= stage

aIs the central subject Individual Individual Set Set

&an individual or

.;_’f.at of interacting

genntues?

>4 ZAre individual cases No No Yes Possible
sunpredictable?

2 2s conflict or Possible No Yes Yes

2 Scontradiction as one

Jmportant to the stage

£ Schange process?

2
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eliminate as much interference as possible in the evaluation of each individ-
ual model.

For each specific version of the four models, there will be additional as-
sumptions that must be tested, such as the particular number and types of
stages in a life cycle model, how consensus is reached in teleological motor,
how entities clash in a dialectical motor and how resolution occurs, and how
retention occurs in an evolutionary model. In some instances, these tests
can be conducted from the event sequence data, while in other instances
special supplementary data will be required.

POSTSCRIPT

Tablc 4.2 indicates which process research tasks are addressed by the meth-
ﬁjds discussed in subsequent chapters. As the table suggests, process re-
§earch may require a combination of several methods.

g We will usc a common dataset to illustrate how the various methods en-
fable researchers to tackle different process research problems. This should
g
5

s Jablea.2 Methods and the Tasks They Address

5

.- EVENT  STOCHASTIC  PHASIC  TIMESERIES  NONLINEAR

N Fasx CODING  MODELING  ANALYSIS  ANALYSIS  MODELING

g E%\frznt identification v v

=

2 ECharacterize event v v

i _%equences

[

> Jdentify temporal v v v

o Hependencies

= ) .

= sEvaluate formal/final v "4 v v

g @ausal hypotheses

8 Recagnize overall v v v v

= fharrative patterns

o

§ - dsthereaunitary v v v

§ s g;equence

T 8 ?mgram code,

S £ :3equencing device?

g 985 7

g T= E‘sanal-settlng v v

3 g% ‘Bingle or set of central v

Sok ¢ Subjects?

© :1. g0 &

§ ad2 éa&re individual cases v v

g S o dinpredictable?

T'c q « 2
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facilitate comparison of the methods and help researchers make judicious
choices that match their own preferences and presumptions about the
process. The next section describes this dataset in more detail.

A PROCESS DATASET

The data used in most of the examples in this book come from the
Minnesota Innovation Rescarch Program (MIRP). As described by Van de
Ven, Angle, and Poole (1989), this program consisted of longitudinal field
studies undertaken during the 1980s by 14 different research teams (in-
volving over 30 faculty and doctoral students). These studics tracked the
development of a wide variety of product, process, and administrative in-
ovations from concept to implementation or termination.

Although the research teams adopted different methods and time
;&ramcs, depending on their unique circumstances, they adopted a common
fonceptual framework. This framework focused on tracking changes in five
E;:onccpts that were used to define innovation development. The process of
;tijnnovation was defined as the development of new ideas by people who en-
Sgage in transactions (or relationships) with others within a changing envi-

pyright:kaw

éonmcntﬂ context and who change their behaviors based on the ouscomes of
Fheir actions. Comparisons of innovations in terms of these five concepts
Sermitted the researchers to identify and generalize overall process patterns
qicross the innovations studied. Many of these patterns are discussed in Van
e Ven, Angle, and Poole (1989).
More specific evidence for some of these developmental patterns was
sgained from a few innovations that were studied using detailed real-time
Zbservations of the innovation process. In this book we will take as our ex-
%mpie a fine-grained study of the development of cochlear implants by the
BM Corporation that was conducted by Garud and Van de Ven (1989).
; EThis example will be carried through the rest of the book ta provide a com-
on frame for exemplifying process research methods. We will describe this
tudy and its data in some detail here in order to set the stage for subsequent
hapters. Specifically, we will introduce the nature of the data gathered, the

cept fai
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asic event constructs, and how they were operationalized. We will also dis-
uss the theory that Van de Ven, Garud, and Polley developed to explain
cw product development processes. Definitions of constructs in the
§ Sdataset and coding categories are detailed in the appendix to this chapter.
The cochlear implant program (CIP) ran from 1977 to 1989 as an in-
ernal corporate venture to create an implanted device allowing profoundly
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deafpeople to hear. Following the event sequence methods discussed in this
book, this longitudinal field study focused on the events that occurred
throughout the development of the cochlear implant program until the ter-
mination of the project.

This study, and a related study of therapeutic apherisis technology (TAP)
in 3M by Van de Ven and Polley (1992), examined a model of trial-and-
error learning for explaining the process of innovation development. The
core of this model focuses on the relationships between the actions taken
and outcomes experienced by an entreprencurial unit as it develops an in-
novation from concept to reality, and the influences of environmental con-
text events on these action-outcome relationships. Following March
J 1991), the model assumes that people are purposeful and adaptively ratio-

:nal To develop an innovation, entrepreneurs initially take a course of ac-
%lon, for example, A, with the intention of achieving a positive outcome. If
%hcy experience a positive outcome from this initial action, they exploit it by
‘Fontinuing to pursue action course A; if a negative outcome is experienced,
&hey will engage in exploratory behavior by changing to a new course of ac-
;')cion, B, for example. Subsequently, if positive outcomes are experienced
Jwith action course B, they exploit B by continuing with it, but if negative
T?putcomes are experienced, they continue exploration activities by changing
Sgain to another course of action, C, for example, which may appear as the
§1cxt best alternative course at that time. This anchoring-and-adjustment
gproccss of negative outcomes leading to changes in the prior course of ac-
%on continues until positive outcomes are experienced, which, in turn,
gerve as the retention mechanism for continuing with the prior course of ac-
Fion.

MIRP researchers {Garud & Van de Ven, 1992; see also Van de Ven &
Folley, 1992) tracked events in the development of the CIP as they occurred
grom the time funding and efforts began to initially develop the innovation
deas until the innovations were implemented and introduced into the mar-
et. The rescarchers collected their data by attending and recording the
roceedmgs of monthly or bimonthly meetings of the CIP team and peri-
ic administrative reviews by top managers, by conducting semiannual in-

lisher,
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erviews with all innovation managers and questionnaire surveys of all in-

Wp;ho

ovation personnel, and by obtaining documents from company records
d industry trade publications throughout the developmental periods
f the CIP innovation. Each raw observation was termed an incident.
bservations were defined as incidents when changes were observed to oc-
rin the innovation idea, innovation team personnel and roles, the activi-
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ties and relationships they engaged in with others, the external context be-
yond the control of the innovation team, and judgments of positive or neg-
ative outcomes associated with these events.

These incidents were entered into a qualitative computer database which
recorded its date, the action that occurred, the actors involved, the out-
comes of the action (if available), and the data source. Chronological event
listings were shared with innovation managers in order to verify their com-
pleteness and accuracy. The CIP database contained 1,007 event records.

Events were then coded according to a number of conceptual categories
in the learning model. These included:

s Course of action: The direction of actions that occurred in each event
were coded according to whether they represented (a) a continuation
or expansion (addition, elaboration, or reinforcement) of the course of
action underway on the topic, versus (b) a change in the action course
through a contraction (subtraction, reduction, or deemphasis) or
modification (revision, shift, or correction) from the prior event,

* Outcomes: When events provided evidence of results, they were coded
as either (a) positive (good news or successful accomplishment), (b)
negative {bad news or instances of mistakes or failures), (c) mixed
(neutral, ambivalent, or ambiguous news of results), or (d) null (events
provided no information about outcomes).

« Context events: This category includes external environmental inci-
dents that occurred beyond the control of the innovation participants
but were reported by participants as relevant to the innovation.

b_\llses permitted under U.S. or applicable copyright law.

-These and a number of other event constructs utilized in the CIP and TAP
mdics are outlined in the appendix.

Two researchers independently coded the events into the relevant cate-
%ories of each event construct. Garud and Van de Ven (1992) agreed on
?3% of all codings of CIP events (Van de Ven and Polley [1992] agreed on
91%ofall event codes for the therapeutic apheresis project). The researchers
. Gesolved all differences through mutual consent.

In chapter 5 we will present more detailed examples of procedures for
reating event sequence files, including coding categories and procedures
.?nd various transformations of the data that can be undertaken to convert
At into forms appropriate for different types of analysis.

To put the data into perspective it is useful to know something about

ow the investigators interpreted their results. Two temporal periods re-
ecting very different patterns of relationships between actions and out-
omes were found in the development of CIP: (a) an initial premarket de-
clopment period of mostly expanding activities undertaken once decisions

r, excepy fair
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were made to launch the innovation efforts with corporate venture capital
support, followed by (b) an ending market-entry development period of
mostly contracting activities that concluded with decisions to terminate
CIP. This delineation of the event sequence into two stages was based on
qualitative interpretation of the time series, supplemented by quantitative
analyses discussed shortly. Chapter 7 illustrates the application of more sys-
tematic, formal phase mapping procedures to the attempts that the CIP
team made to form alliances and joint ventures with researchers and other
businesses.

Event time series analysis (chapter 8) supplemented qualitative interpre-
tation to suggest the following narrative for the CIP innovation process:
Thc initial development period began when the innovation team was

%‘ormcd and funded to explore an innovative idea. This was an ambiguous
Qgpcrlod where it was not clear which of scveral possible technical designs
Should be developed. During this initial ambiguous period, external envi-
Fonmental events (not the actions of entrepreneurs) had a significant nega-
givc effect on outcomes. When negative outcomes occurred, they subse-
s?qucntly led the entrepreneurs to continue with, and not change, their prior
Zourse of action. These actions, in turn, had no effect on subsequent out-
%omes in either positive or negative directions. These findings suggest a
Faulty learning process of action persistence, despite the occurrence of neg-
Stive outcomes during the beginning development period.

Major problems of market entry punctuated the beginning and ending
=levelopment periods; in particular, product failures necessitated a product
wecall for CIP. The ending period largely dealt with uncertain but less am-
g:uguous problems of scale-up manufacturing and market entry of the tech-
Shical designs that were chosen in the carlier period. During this period,
%trong cwdcncc for the learning mode] was found for CIP as well as for [hc
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uprocal relanonshlps betwccn actions and outcomes.

In explaining these results, Van de Ven and Polley (1992) concluded that
&he process of learning seems random and unpredictable during the initial
eriod of development, but not during the concluding period of develop-
ent. Garud and Van de Ven (1992) speculated that trial-and-error learn-
ing seems to guide innovation development under conditions of uncer-

‘mission fr,qm

orm. W|§Jou,&Per

ainty (i.e., when it is not clear what means to pursue to achieve known
Znds), but action persistence appears to occur when the developmental
rocess is ambiguous (i.e., when it is not clear what specific ends are worth
ursuing). Finally, Chengand Vande Ven (1996) applied some of the meth-
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ods described in chapter 9 to reexamine the event sequence time series for
nonlinear patterns. Their findings suggested a chaotic process during the
initial period of development and more orderly periodic patterns in the end-
ing developmental periods of the two innovations, One set of methods that
were not used to study the CIP process are the stochastic modeling ap-
proaches described in chapter 6. We will rectify this oversight by presenting
a detailed example of how CIP can be illuminated through stochastic mod-
cling.

With these preliminaries behind us, we are ready to continue our journey.
Our road will take some unusual twists and turns, and it may be a bit bumpy
attimes. Atsome points we will have to slow down, as we pass through a zone
of “methods under construction.” We hope that readers will find this an in-

‘—Etcrcsﬁng and rewarding journey. And we fully expect that when this road is
%ravclcd twenty or so years from now it will be an interstate highway, rather
ahan the treacherous two-lane country road we now embark.

Ilcabl

SAPPENDLX: DEFINITIONS AND CODING RULES FOR CIP EVENTS

“T'his appendix is adapted from the codebook for the CIP event data file. It
Specifies rules for defining events and definitions and coding rules for event
=constructs, the variables that capture various characteristics and properties
'gof events. These events and event constructs will be used in the illustrations
f')of each type of analysis in subsequent chapters. The original codebook has
%een changed as little as possible; most changes were intended to maintain
Esubjcct confidentiality.

. or

RITICAL INCIDENTS

sher, 6xcep

ZAn event sequence file contains records of the critical incidents in the de-
E}velc)pment of the innovation. Incidents can be divided into events and ob-
Eservations on events that occur on specific dates over the course of an inno-
ation’s development.

o&fro

* Epentsare major cyclical activities and changes in the core MIRP con-
cepts of innovarion ideas, people, transactions, context, and outcomes.

» Observations are judgements or interpretive statements about events
made on specific dates by key stakeholders (innovation participants, re-
source controllers, and researchers).

ipany form without permissi

ome subjective judgment is involved in determining whether an incident
critical. Incidents will be judged as critical (and therefore recorded in the
vent sequence file) (a) when the events or observations are important (i.c,

re stated by a stakeholder to have a noticeable impact) and (b) when they

u&qd
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approximate the level of specificity (from fine to coarse grain) called for in
the conceptual categories or coding rules for key concepts in the research
framework (defined below).

Discrete Time

We take a discrete view of time when incidents occur. This means that events
and observations are actions that take place at a particular time; incidents
are a function of the unit of time measurement. For example, if an action
takes less ime than the smallest unit available to measure it, then the action
may be atrached to the closest measurement unit. In our case, the day of an
incident is our temporal unit of measurement.

Thus, the occurrence of each critical incident in the event sequence file
s coded by day/month/year, with two columns for each variable.

* Where the specific day, month, or year of an incident is not known, this
will be stated in the incident description.

* Where events take longer than one unit of measurement, they may be
said to have duration. This problem is handled by specifying the dates
and incidents that started and concluded the event.

* When exact dates of changes cannot be ascertained, they are estimated
based on the information obtained and are entered in the incident date
field. Only as a last resort is the date when the information is received
used to indicate the date of an incident.

ermitted under U.S. or applicable copyrightlaw.

e rescrve the terms “patterns,” “trends, “paths,” and “trajectories” for
_wj)roccsses that represent aggregations across several related events or obser-
“;ifations. An example would be when several related observations of com-
gaetitive action are given the label of “competitive awareness.”
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coding scheme refers to the sct of labels that are used to identify critical
ncidents into either event or observation types or to identify characreristics
r types of events. The data may be coded multiple times into whatever con-
tructs are useful for further research and theory construction and evalua-
ion. To permit comparisons of incidents across MIRP studies, the follow-
major types of classifications will be made. Additional codings may be
ed as necessary.
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vents versus Observations

yced i

ncidents are coded as events when the actions are either major cyclical
milepost™ activities or when changes are observed in the core MIRP con-
epts of innovation ideas, people, transactions, context, and outcomes,

Poole, Marshall Scott. Organizational Change and Innovation Processes : Theory and Methods for Research.
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Incidents are coded as observationswhen judgments or interpretive state-
ments are made by key stakeholders (innovation participants, resource con-
trollers, and researchers) about events. Coding incidents as observations
requires a referencing of the event (by number) on which interpretive state-
ments are made, the stakeholders making the observation, and what the
statement is about (i.e., the innovation idea, people, transaction, context,
and outcomes).

The reason for distinguishing events from observations is to capture
both objective—or factual—descriptions of events and the more subjec-
tive, cognitive, and partisan perspectives of various stakeholders about
events. Both factual events and interpretive observations are needed to have
a complete story or narrative of the development of an innovation.

ctivity Events

pyr&ht law.

°I’hr0ugh0ut the MIRP project, we have conceptualized events as incidents
Gvhen changes occur in the core MIRP concepts of ideas, people, transac-
&ions, context, and outcomes. In addition, it is useful to consider a classifi-
;'E:ation of events that includes actévities that represent major cyclical “mile-

osts” in the innovation’s development, even though they may not
Fepresent changes in the other constructs.

ble c

» Examples of activities include administrative reviews, resource pro-
curement and budgeting cycles, strategy meetings, major trade or pro-
fessional conferences, and other recurrent “mileposts” that are struc-
tured to direct or evaluate the innovation’s development.

+ A less obvious example of an activity is when a previously determined
goal (outcome) is publicly communicated to upper management via a
management review. This might be subsumed as a change in context,
but it assumes effects not necessarily in evidence and is different from
resource allocations or organizational changes that would otherwise
constitute contextual events,

sldea Events

|55|gr_1*from the publisher, except fair uses permitted

g

incident is coded as an idea event when there is a change in the idcas that
deemed to be significant to the overall development of the innovation
the innovators. Changes in innovation ideas are classified into those that
ertain to core or related ideas.

I

g, pe
o

Mﬁého

* Core ideas are those that pertain to the central technology, product,
program, or service that makes up the essence of the innovation.

* Related ideas are those that support the development of the innova-
tion, but do not constitute a change in the core embodiment of the in-
novation.

Copyright © Oxford University Press. . All rights reserved.
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In general, changes in core innovation ideas often represent new pathways
or trajectories of the innovation (as drawn in our charts), whereas refated
ideas often pertain to organizing, coordinating, or funding a given pathway
or trajectory.

» Forexample, a change in the core idea for CIP was the shift from claim-
ing to develop an implant device to that of forming a Hearing Health
Program that included the CIP device. A related idea to this core idea
change was a reallocation of resources in the program.

« Evidence of idea changes is most often marked by debate at manage-
ment meetings or general announcement by management responsible
for the overall innovation. This may also suggest that when a potential
change is considered and not implemented it should be coded as an
idea event.

)alught law.

sPeople Events

cop

4

incident is coded as a people event when there is a change in the staffing
Jrurnover) or assignments (roles) of people holding key positions in the

nnovation (as suggested by the innovators). In addition, key individuals
(,_rcsponsible for the management of the innovation environment would also
Eae included. (This relates to the definition of context given below. )

r anpltc@bl

ETransaction Events

ﬂiﬂm incident is coded as a transaction event when there is a change in the le-
t@n@aﬂ or social contracts associated with the innovation. This may relate to key
@ransactions between the innovation and other organizations in the envi-
%onmcnt and also to transactions between people within the innovation unit.
;‘Efﬁ)rts to change or modify existing transactions may also receive this code.
%For example, when the company initiates efforts to create a new contract or
gelationship involving the innovation, it is coded as a transaction event.

* Resource consroller interventions is one form of transaction we want to
track over time. Resource controllers may be venture capitalists, top
managers, or board members who have invested capital in the innova-
tion being studied. When a resource controller is behaviorally involved
in activities or administrative reviews of the innovation unit, it is de-
fined as a transaction event and coded as a resource controller inter-
vention,

?gmy form without permission from the

ontext Events

context event is an external incident that is related to the innovation but
ccurred beyond the control of the innovation team. It may involve an en-
ironmental change in technology, structure, or market thatis related to the

e%odti%ed i
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innovation’s development. Context events are subdivided into organiza-
tional and external context, The line of demarcation between these falls at
the boundary of the working organization that houses the innovation. For
CIP, the internal context includes the strategic business unit and all organi-
zational elements under their control. Other environmental changes (such
as changes at 3M or changes in resource availability) are allocated to the ex-
ternal context,

Ountcome Events

An incident is coded as an outcome event when a change occurs in the cri-
teria or values of criteria used to judge the progress or outcomes of the in-
novation, Qutcomes include both rangible results of innovators’ courses of
E&ction and completions of innovation components or products, as well as
%css tangible value judgments about the success or failure of an innovation’s
%cvclopmcnt by key resource controllers and innovation managers.
Outcomes are further coded as representing either:
+ positive (good news or successful accomplishments),
* negarive (bad news or instances of failures or mistakes), or

* mixed (neutral or ambiguous news or results indicating elements of
both success and failure).

gsd under U.S. or applicable

hese categories for coding outcomes are useful for empirically examining
hc success-failure action loops model of innovation development.

+ Another outcome event category is dates, which refers to changes in
schedules, milestones, or anticipated dates for meeting objectives. This
category is added to the coding of outcomes in order to measure the
progress of an innovation in meeting its timetable. Thus, changes in
dates that merely extend proposed timetables for courses of action are
to be coded as changes in outcomes-dates.

* Outcome events are also recorded when there is a shift in outcome cvi-
tevin. When an innovation team leader or resource controller states a
goal or an outcome criterion for judging the innovation’s success that
is different from the past, it is recorded as an outcome criterion shift
event.,

t permission from the publisher, except fair uses pgym
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ourse of Action

m witl

‘he directions of the actions that occur in each event will be coded accord-

any.fo

g to whether they represent a continuation or change in the course of ac-
ion from the previous event related to the topic. Specifically, the course of
ction involved in each event will be coded according to whether it repre-
nts an

qgedrt_l_;u
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* expansion-—an addition, elaboration, reinforcement,
contractign—subtraction, reduction, deemphasis,

« modification—revision, shift, correction, or

* continuation—repetition or ongoing progression

in the current direction of the course of action underway on the topic.,

This coding of event action course requires identifying the prior event
pertaining to the topic, and then judging if and how the action course in the
present event differs from the prior event.

Summary List or Core MIRP Cobpes

In summary, the event sequence files for all MIRP innovation studies con-
sist of the following core Fields (columns) and Labels (or categories):

*» Incident Number
A sequential numbering of incidents in chronological order

* Incident Date
Month /Day /Year

* Record Entry Date in File
Month /Day /Year

* Data Source
Sources of data on incident

« Incident Type
Event or observation

* Core MIRP Index
Activity (major recurrent events; ¢.g., reviews, funding)
Idea-Core (the central product, program, or business idea)
Idea-Related (to the development of the core innovation idea)
People (turnover and role changes)
Transaction (relationships with other units and organizations)
Resource Controller Intervention
Context-Internal (in the organization housing the innovation)
Context-External (to the organization housing the innovation)
Qutcome
Action Course (change in direction from prior event on topic)

NIQUE INNovaTiON CODES

ut E;g‘mission from the publisher, except fair uses permitted under U.S. or applicable copyright la
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ke

h innovation contains numerous incidents about substantively different
opics, products, programs, pathways, or trajectories. In order to examine
evclopments in each of these substantively different areas, more specific
ontent codes are needed for each incident in the event sequence file. These
ontent codes are unique to each innovation study and represent another
ayer of classifications under some of the major classification categories
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listed in the previous section. The codes in this section are unique for the
CIP case.

» Activity (major recurrent events; €.g., reviews, funding)
Actions: Types of behaviors that occurred in an incident (each of
these has a more specific definition in terms of the parenthetical
terms, which are in turn defined in a coding manual):
Introduce (search, study)
Propose (report, claim)
Evaluate (judge, review)
Negotiate (offer /discuss /modify terms of relationship)
Commit (agree, appoint, grant, confirm, acquire)
Execute (perform, carry out, administer)
Correct (adapt, revise, problem solve)
Conflict (disagree, fight)
Withhold (forebear, table, defer, reject)
Functions: Topics of action, that is, the innovation function it serves:
Overall development of organization /program
Links between organizations
Financing
Competence development /training
Technological R&D and design
Testing /comparing technologies
Clinical trials /Regulatory approval
Maunufacturing and quality control
Marketing /Endorsement /Distribution
* Idea-Core (the central product, program, or business idca)
Device: A number of particular devices were listed. [These are not
given here to protect subject confidentiality. |
* People
Actors: A list of specific actors involved in the case; they are listed by
name and also classified into general types (e.g., Associations,
Regulators, Firms, Funders, etc.). [This list is not included to pro-
tect subject confidentiality. |
« Context-External (to the organization housing the innovation):
Industry/ Technology Development Patterns: Incident types pertain-
ing to the following patterns of technology and industry develop-
ment:
Uncertainty: Evidence of uncertainties perceived by innovation
participants about action outcomes and technologies.
Market: Estimates of market size and potential by industry partic-
ipants.
Anticipatory retardation (or postponement): Incidents where ac-
tors declined or deferred innovation adoption in anticipation of
a future improved version.

May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.
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Upgradability /design continuity: Efforts or incidents to make
generations of products, services, or structures compatible with
cach other.

Creative destruction: Efforts or incidents that made existing
products, services, or structures obsolete,

Barriers: Blockage, patent protection, or preemptive tactics used
by actors to secure protection or private gains from their devel-
opmental or commercial efforts.

Substitutes: Any product or service that acted as a substitute for
cochlear implants.

Transfer: Exchange or sharing of information or competence
between firms.

* Outcome:
Outcome-Positive (good news)
Outcome-Negative (bad news)
Outcome-Mixed (neutral or mixed good and bad news)
Outcome-Date (shfiting schedules)
Outcome Ciriteria shift (change in goals or evaluation benchmarks)
» Action Course (change in direction from prior event on topic):
Expand path (add, elaborate, reinforce)
Contract path (subtract, reduce, deemphasize)
Modify path (revise, shift, correct)
Continue path (in current direction)

d under U.S. or applicable copyright law.

=The categories and subcategories listed here will be used in the example
nalyses in later chapters.
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