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4 Overview: Methods for Process Research 

W E 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 

processes. The remainder of the excursion will be devoted to methods that 

put the concepts of Part I to work. 
Ln Part I we established that both process and variance approaches have 

important roles in the study of organizational change and development. 

Part II will cover methods appropriate to both process and variance re

search. We will not attempt to describe every possible method that could be 
used in research on development and change. Instead, we identify novel and 

emerging approaches that seem well suited for the particular problems en

countered in the study of organizational processes. We hope that our elab
oration of these methods will demonstrate how researchers can modify 
existing approaches to meet the special demands of process research. 

The following chapters introduce methodologies in generally accessible 
terms as they can be applied to process questions. Most of the methods in 

this volume are covered in other books and there is no need to discuss them 
in great detail here. Instead, we focus on potential applications and on the 
steps and choices that must be taken in tailoring the methods to particular 
questions about development and change. In addition, we provide numer

ous references to good original sources for readers who find the methods 

useful for their own research. Our discussions assume familiarity with tradi

tional statistical techniques, but beyond this we have attempted to give 

readers an account of these methods in common language. 

PROem RESURCH METHODS 
Perhaps the most stringent requirement for process research methods is 
that they must work with event sequence data. Analysis of event sequence 

91 
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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 needed that enable researchers 

( 1) to identifY events; (2) to characterize event sequences and their proper

ties; ( 3) to test for temporal dependencies in event sequences; ( 4) to evalu

ate hypotheses offormal and final causality; (5) to recognize coherent pat

terns that integrate narratives; and ( 6) to evaluate developmental models. 

Achieving these tasks is in part a function of how researchers gather and 

record their data and in part a function of analytical methods. 

EVENT IDENTIFICATION 

Identification of events provides the substance for process analysis. Events 

are generally not simply "there"; the researcher must engage in the inter

pretation of raw data such as interviews or historical records tO recognize 

relevant events. Identification of events requires that researchers have a clear 
definition of the central subject of the narrative (i.e., who or what the events 

are relevant to) and a sense of what is relevant to the change process under 

study. Event identification occurs through iterative analysis, moving from 
raw data to a set of incidents (meaningful occurrences) which serve as indi

cators for events, and then back again in circular fashion. This is facilitated 

by development of systematic coding rules that make the process transpar

ent to other researchers; systematic procedures also enable an assessment of 

reliability and validity of classifications. Chapter 5 discusses methods for dis

tiJiing event data from a record of the process. 

In some cases events are layered. As chapter 2 indicates, events in the 

same process may have different duration and differ in the range of actors 

and contexts they span. In such cases, higher-order (more macro) events 

can be coded from lower-order (more micro) events. Chapter 5 discusses 

coding procedures that can be applied for this purpose. Chapter 7 covers 

phasic analysis methodology, which identifies coherent phases (macro 
events) from sequences of shorter (micro) events. 

CHARACTERIZING EVENT S EQUENCES 

Once we have identified one or more event sequences, the next step is to de

scribe their properties. Several different kinds of properties may be cap

tured: 
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l. Type of sequence. Does 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 retroductivcly, 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 event vtJriables, 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 · 
abies transforms the events into a time series of values that can be an
alyzed with various statistical methods. 

3. SummtJry properties of a SeiJuence, 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 sequences. 

4. Another option is to identifY the occurrence of specific subseiJuences 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. 

Chapter 7 discusses methods for phasic analysis which are suitable for the 

analysis of entire sequences. These methods can also support the identifica
tion of subsequences and comparison of different sequences. Chapters 8 
and 9, on event time series analysis and nonlinear event time series analysis 

respectively, describe procedures for analyzing time series of variables which 

characterize event sequences. They can also generate summary indices to 

describe event sequence properties. 

SPECIFYING TEMPORAL DEPENDENCIES 

To trace enchainments and linkages, it is useful to identifY event-to-event 

dependencies. The simplest such dependency is sequential contingency, 
such that one or more events increase the probability of the occurrence of 

a succeeding event. For example, creating a citizen review board may be 

necessary for a social service program to build the community support re-
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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 l leads to event 2 (efficient causality) 

or, alternatively, that event 2 is the purpose for which event l 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

tion. It is also possible to generate time series event variables, as described 

above. Methods described in chapter 8, including time series regression and 

cross lag time series analysis, can then be used to analyze the event series or 

summary event indices for segments of the timeline. 

EVALUATING HYPOTHESES OF FORMAL 

AND FINAL CAUSALITY 

Hypotheses offormal and final causality are assessed (a) by comparison of 

the overall pattern in the event sequence to the pattern implied by the for

mal or final cause and (b) by tests for additional conditions or factors that 

must operate for a given formal or final cause to operate. For example, as

sume researchers wish to evaluate the hypothesis that the model of social 

program startups from chapter l described a set of cases. They would 

(a) determine whether the phases of the observed programs matched those 

in the Program Planning Model, and (b) search for evidence for the opera

tion or application of this pattern (e.g., evidence that key actors explicitly 

thought in terms of this rational, stepwise model, or that resource con

trollers required satisfaction of the steps in the model to qualify for fund

ing). 

The stochastic modeling methods of chapter 6 and the phase analysis 

methods of chapter 7 are both well suited to determine fit between hy

pothesized and actual patterns of development and change for events clas

sified at the nominal level. Time series methods described in chapters 8 and 

9 can be used to detect patterns in continuous data based on event variables. 

RECOGNIZING PATTERNS THAT INTEGRATE 

NARRATIVE EXPLANATIONS 

Information gained from carrying out the first four requirements of process 

research is an invalu;~hle 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 critical 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. 

DISTINGUISHING AMONG ALTERNATIVE 

GENERATIVE MECHANISMS 

In chapter 3 we described four basic models of development and change 

which incorporated different generative mechanisms. As we noted, any par

ticular change or development process may be explained in terms of a sin

gle model or in terms of a combination of interrelated models. The ques

tion immediately arises as to how we might empirically assess whether one 

or more of these models operate in a given process. Several methods are 
available to test the plausibility of process theories and to determine which 

motor( s) are operating. 

Table 3.3 listed the conditions necessary for the operation of each gen

erative mechanism. These conditions imply that the following tests might 

be performed to determine which of the generative mechanisms operate for 
a given case or sample: 

(a) Does the prows exhibit a unitary sequence of stages which is the same 
across cases? Life cycle models posit a definite sequence of stages. Teleo
logical models may exhibit stages, but the stages do not have to occur in a 

particular order; stages must occur and cumulate to satisfY the final goal or 
form of the process, but the order in which they are satisfied is not particu

larly important. Evolutionary and dialectical models do not have to exhibit 

distinguishable stages (though they may). The steps in the activity cycles for 

each generative mechanism may overlap so much that dear stages are not 

definable. 

The methods for phase analysis introduced in chapter 7 can be used to 

identifY phases that may correspond to developmental stages, if any exist. 

Phase methods also enable researchers to evaluate sequences to determine 

whether they display a unitary ordering and to cluster sequences into types. 

Stochastic modeling (chapter 6) and time series methods (chapter 8) can 

also support the identification of stages. 

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

nered from sources outside the event sequence. The event sequence may 

contain evidence of these patterning forces, but the patterns themselves will 

be found in factors influencing the sequence. For example, in medical in

novations, one powerful patterning force is the testing sequence mandated 

by the FDA for new medical devices. The role of the FDA in various events 

and participants' actions and testimony vis-a-vis the FDA provide clues to 

its importance, but the FDA's procedures themselves must be investigated 

and described as an adjunct to the event sequence. 

The same is true for patterning forces internal to the developing entity. 

Some evidence of the existence of a "blueprint" (Pondy & Mitroff, 1979) 

is required. It may be a logical scheme that defines why stages must logically 

unfold in a particular way. For example, it is necessary to generate an idea 
before it can be debated and modified. Alternatively, the process may be or

ganized by an explicit patterning device, such as a strategic plan organized 

along the lines of the rational process discussed in chapter l. Evidence of 

this plan and its use can be garnered from event data. 

(c) Is there a goal-setting process? The teleological model requires a goal

setting process. It is the means by which purposes arc set and is the first step 

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

stage. Evolutionary and dialectical models do not exhibit goal setting; 

though goal setting may be undertaken by individual units within the 

process, it is not part of the generative mechanism in which the units in

teract. 

Goal setting can usually be identified as part of the event sequence, but 

some adjunct evidence may be utilized as well. Coding and phase analysis 

methods, described in chapters 5 and 7, are useful for the identification of 

goal-setting activities. Adjunct evidence, such as a mission or goal statement 

or outsiders' reportage of goaJs, may also be useful to establish goal setting. 
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(d) Is (are) the central subject(s) an individual entity or a 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 dearly indicate the presence of only a 

single significant agent. ln 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 
cyclical process that follows the hermeneutic circle, tacking between partic
ular facts and larger interpretive constructs and patterns. Cycling between 

raw data and narrative models provides the researcher with numerous op

portunities to identifY candidate subjects and to evaluate her or his choice. 

Chapter 5 addresses issues of design and coding that can support re
searchers in their quest to define the proper central subject. 

(e) Are individual cases to some extent unpredictable, so that the best /epel 
of analysis is the total population of cases? For some change phenomena, it is 
not possible to predict accurately the behavior of individual cases. This may 

be because each case is influenced by "internal" factors or dynamics that are 
difficult to measure or access, such as individual decision-malting processes 
based on private preference distributions. There may also be a truly unique, 
unpredictable element in the case. While individuals may be difficult to ex
plain or predict, the behavior of a population of individuals may exhibit 

more regularity and allow the constmction of theories of the population. In 

such cases, the evolutionary model is most appropriate. It explicitly deals 
with population-level dynamics, providing a theory of how the population 

of cases will evolve over time. 

This test requires multiple cases in order to assess regularity at the indi
vidual case level. Stochastic modeling, discussed in chapter 6, and time se

ries diagnostics, discussed in chapter 9, provide tests for the predictability 

of individual cases based on the event sequence data. Other evidence for 
predictability beyond what is available in the process data may also be 

employed. 

(f) Do cqnflict or contradictions influence the tkvelopment or change 
process? The dialectical and evolutionary models give conflict an important 
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role. The teleological model takes the opposite tack, asswning 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 conflict in 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 

Table 4.1 summarizes the tests that can be used to establish the plausibility 
of the four models. Notice that each row has a different pattern of answers 
to the questions, thus ensuring that if aU questions are validly addressed a 
unique model can be established. A development or change process shaped 
by one model is relatively simple. As we noted in chapter 3, development 
and change theories often combine more than one model in their explana· 
tions. In such cases, it is important for researchers to "localize" tests and to 

Table 4.1 Tests for the four Basic Change Models 

T£ST UFE CYClE TElEOLOGICAl EVOLUTIONI\RY DIAlECTICAl 

Is there a unitary Yes No Possible Possible 
sequence? 
Program, code, Yes No Yes No 
sequencing device? 
Is there a goal-setting Possible Yes Possible Possible 
process? as one in units in units 

stage 
Is the central subject Individual Individual Set Set 
an individual or 
set of interacting 
entities? 
Are individual cases No No Yes Possible 
unpredictable? 
Is conflict or Possible No Yes Yes 
contradiction as one 
important to the stage 
change process? 
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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. 

P OSTSCRIPT 

Table 4.2 indicates which process research tasks are addressed by the meth

ods discussed in subsequent chapters. As the table suggests, process re

search may require a combination of several methods. 
We will use a common dataset to illustrate how the various methods en

able researchers to tackle different process research problems. This should 

Table4.2 Methods and the Tasks They Address 

EVENT STOCHASTIC PHASIC TIME SERIES NONLINEAR 

TASK CODING MODELING ANALYSIS ANALYSIS MODELING 

Event identification t/ t/ 
Characterize event t/ t/ 
sequences 
Identity temporal t/ t/ t/ 
dependencies 
Evaluate formal/final t/ t/ t/ t/ 
causal hypotheses 
Recognize overall t/ t/ t/ t/ 
narrative patterns 
Is there a unitary t/ t/ t/ 
sequence 
Program. code, 
sequencing device? 
Goal-setting? t/ 
Single or set of central t/ 
subjects? 
Are individual cases t/ t/ 
unpredictable? 
Is conflict/contradiction t/ t/ t/ 
important? 
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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 PROem OATA~ET 
The data used in most of the examples in this book come from the 

Minnesota Innovation Research Progran1 (MIRP). As described by Van de 

Ven, Angle, and Poole (1989), this program consisted oflongitudinal field 
studies undertaken during the 1980s by 14 different research teams (in
volving over 30 faculty and doctoral students). These studies tracked the 

development of a wide variety of product, process, and administrative in

novations from concept to implementation or termination. 

Although the research teams adopted different methods and time 

frames, depending on their unique circumstances, they adopted a common 
conceptual framework. This framework focused on tracking changes in five 

concepts that were used to define innovation development. The process of 
innovation was defined as the development of new ideas by people who en

gage in trR,nsa.ctions (or relationships) with others within a changing envi

ronmental context and who change their behaviors based on the outcomes of 
their actions. Comparisons of innovations in terms of these five concepts 
permitted the researchers to identifY and generalize overall process patterns 
across the innovations studied. Many of these patterns are discussed in Van 

de Ven, Angle, and Poole (1989). 
More specific evidence for some of these developmental patterns was 

gained from a few innovations that were studied using detailed real-time 
observations of the innovation process. In this book we will take as our ex
ample a fine-grained study of the development of cochlear implants by the 

3M Corporation that was conducted by Garud and Van de Ven (1989). 
This example will be carried through the rest of the book to provide a com

mon frame for exemplifying process research methods. We will describe this 

study and its data in some detail here in order to set the stage for subsequent 

chapters. Specifically, we will introduce the nature of the data gathered, the 
basic event constructs, and how they were operationalized. We will also dis

cuss the theory that Van de Ven, Garud, and Polley developed to explain 
new product development processes. Definjtions of constructs in the 

dataset and coding categories are detailed in the appendix to this chapter. 

The cochlear implant program (CIP) ran from 1977 to 1989 as an in
ternal corporate venture to create an implanted device allowing profoundly 
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deaf people 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 entrepreneurial 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 

( 1991 ), the model assumes that people are purposeful and adaptively ratio

nal. To develop an innovation, entrepreneurs initially take a course of ac

tion, for example, A, with the intention of achieving a positive outcome. If 

they experience a positive outcome from this initial action, they exploit it by 

continuing ro pursue action course A; if a negative outcome is experienced, 

they will engage in exploratory behavior by changing to a new course of ac

tion, B, for example. Subsequently, if positive outcomes are experienced 

with action course B, they exploit B by continuing with it, but if negative 

outcomes are experienced, they continue exploration activities by changing 

again to another course of action, C, for example, which may appear as the 

next best alternative course at that time. This anchoring-and-adjustment 

process of negative outcomes leading to changes in the prior course of ac

tion continues until positive outcomes are experienced, which, in turn, 

serve as the retention mechanism for continuing with the prior course of ac

tion. 

MIRP researchers (Garud & Van de Ven, 1992; see also Van de Ven & 

Polley, 1992) tracked events in the development of the CIP as they occurred 

from the time fi.mding and efforts began to initially develop the innovation 

ideas until the innovations were implemented and introduced into the mar

ket. The researchers collected their data by attending and recording the 

proceedings of monthly or bimonthly meetings of the CIP team and peri

odic administrative reviews by top managers, by conducting semiannual in· 

terviews with all innovation managers and questionnaire surveys of all in

novation personnel, and by obtaining documents from company records 

and industry trade publications throughout the developmental periods 

of the CIP innovation. Each raw observation was termed an incident. 

Observations were defined as incidents when changes were observed to oc

cur in 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 ream, 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 CJP database contained 1,007 event records. 

Events were then coded according to a number of conceptual categories 

in the learning model. These included: 

• Cour.re 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 m1derway 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. 

• Outcome.r: 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. 

These and a number of other event constructs utilized in the CIP and TAP 

studies are outlined in the appendix. 

Two researchers independently coded the events into the relevant cate

gories of each event construct. Garud and Van de Ven ( 1992) agreed on 

93% of all codings of CIP events (Van de Ven and Polley [ 1992] agreed on 

91% of all event codes forthe therapeutic apheresis project). The researchers 

resolved all differences through mutual consent. 

In chapter 5 we will present more derailed examples of procedures for 

creating event sequence files, including coding categories and procedures 

and various transformations of the data that can be undertaken to convert 

it into forms appropriate for different types of analysis. 

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

how the investigators interpreted their results. Two temporal periods re
flecting very different patterns of relationships between actions and out

comes were found in the development of CIP: (a) an initial premarket de

velopment period of mostly expanding activities undertaken once decisions 
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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 discu&~ed 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: 

The initial development period began when the innovation team was 
formed and funded to explore an innovative idea. This was an ambiguous 

period where it was not clear which of several possible technical designs 

should be developed. During this initial ambiguous period, external envi

ronmental events (not the actions of entrepreneurs) had a significant nega· 
rive effect on outcomes. When negative outcomes occurred, they subse
quently led the entrepreneurs tO continue with, and not change, their prior 

course of action. These actions, in turn, had no effect on subsequent out

comes in either positive or negative directions. These findings suggest a 

faulty learning process of action persistence, despite the occurrence of neg
ative outcomes during the beginning development period. 

Major problems of market entry punctuated the beginning and ending 
development periods; in particular, product failures necessitated a product 
recall for CIP. The ending period largely dealt with uncertain but less am
biguous problems of scale-up manufacturing and market entry of the tech

nical designs that were chosen in the earli.er period. During this period, 
strong evidence for the learning model was found for CIP, as well as for the 
therapeutic apheresis effort. Adaptive learning was evident in the positive 
reciprocal relationships between actions and outcomes. 

In explaining these results, Van de Ven and Polley(l992)concluded that 

the process of learning seems random and unpredictable during the initial 
period of development, but not during the concluding period of develop

ment. Garud and Van de Ven ( 1992) speculated that trial-and-error learn
ing seems to guide innovation development under conditions of uncer

tainty (i.e., when it is not clear what means to pursue to achieve known 

ends), but action persistence appears to occur when the developmental 

process is ambiguous (i.e., when it is not clear what specific ends are worth 

pursuing). Finally, Cheng and Van de 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

eling. 
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 

at times. At some points we will have to slow down, as we pass through a wne 

of"methods under construction." We hope that readers wi.ll find this an in
teresting and rewarding journey. And we fully expect that when this road is 

traveled twenty or so years from now it will be an interstate highway, rather 

than the treacherous two-lane country road we now embark. 

APPEHOIX: OEfiHITIOH~ AHO COOIH6 RULES fOR CIP fVEHH 
This 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 
of events. These events and event constructs will be used in the illustrations 
of each type of analysis in subsequent chapters. The original code book has 
been changed as little as possible; most changes were intended to maintain 

subject confidentiality. 

C.LUTICAL INCIDENTS 

An event sequence file contains records of the critical incidents in the de

velopment of the innovation. Incidents can be divided into events and ob
servations on events that occur on specific dates over the course of an inno

vation's development. 

• EPentsare major cyclical activities and changes in the core MIRP con
cepts of innovation 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). 

Some subjective judgment is involved in determining whether an incident 
is critical. Incidents will be judged as critical (and therefore recorded in the 

event sequence file) (a) when the events or observations are important (i.e, 
are stated by a stakeholder to have a noticeable impact) and (b ) when they 
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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 time than the smallest unit available to measure it, then the action 

may be attached 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 

is coded by day/month/yeat; 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. 

We reserve the terms "patterns," "trends, "paths," and "trajectories" for 

processes that represent aggregations across several related events or obser
vations. An example would be when several related observations of com

petitive action are given the label of"competitive awareness." 

CODING OF CRITICAL INCIDENTS 

A coding scheme refers to the set oflabds that are used to identify critical 

incidents into either event or observation types or to identify characteristics 

or types of events. The data may be coded multiple times into whatever con

structs are useful for further research and theory construction and evalua

tion. To permit comparisons of incidents across MIRP studies, the follow

ing major types of classifications will be made. Additional codings may be 

added as necessary. 

Events venus Observations 

Incidents are coded as events when the actions are either major cyclical 

"milepost" activities or when changes are observed in the core MIRP con

cepts of innovation ideas, people, transactions, context, and outcomes. 
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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. 

Activity Events 

Throughout the MIRP project, we have conceptualized events as incidents 

when changes occur in the core MIRP concepts of ideas, people, transac

tions, context, and outcomes. In addition, it is useful to consider a classifi
cation of events that includes acti11ities that represent major cyclical "mile

posts" in the innovation's development, even though they may not 
represent changes in the other constructs. 

• Examples of activities include administrative reviews, r.esource pro
curement and budgeting cycles, strategy meeti11gs, major trade or pro
fessional conferences, and other recurrent "mileposts" that arc 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. 

Idea Events 

An incident is coded as an idea event when there is a change in the ideas that 

are deemed to be significant to the overall development of the innovation 
by the innovators. Changes in innovation ideas are classified into those that 

pertain to core or related ideas. 

• 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, bur do not constitute a change in the core embodiment of the in
novation. 
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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 related 

ideas often pertain to organizing, coordinating, or funding a gjven pathway 

or trajectory. 

• For example, a change in the core idea for CIP was the shift from claim
ing to develop an implant device to that offorming 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 ofidea changes is most often marked by debate at manage
ment meetings or general announcement by management responsible 
for the overall iJmovatiou. This may also suggest that when a potential 
change is considered and not implemented it should be coded as an 
idea event. 

People Events 

An incident is coded as a people event when there is a change in the staffing 

(turnover) or assignments (roles) of people holding key positions in the 

innovation (as suggested by the innovators). In addition, key individuals 

responsible for the management of the innovation environment would also 

be included. (This relates to the definition of context g iven below.) 

Transaction Events 

An incident is coded as a transaction event when d1ere is a change in the le
gal or social contracts associated with the innovation. This may relate to key 
transactions between the innovation and other organizations in the envi

ronment and also to transactions between people within the innovation unit. 

Efforts to change or modifY existing transactions may also receive this code. 

For example, when the company initiates efforts to create a new contract or 

relationship involving the innovation, it is coded as a transaction event. 

• Resource controller 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. 

Context Events 

A context event is an external incident that is related to the innovation but 

occurred beyond the control of the innovation team. It may involve an en

vironmental change in technology, structure, or market that is related to the 
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innovation's development. Context events are subdivided into organiza
t1omJJ 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. 

Outcome 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. Outcomes include both tangible results ofinnovarors' courses of 

action and completions of innovation components or products, as well as 
less tangible value judgments about the success or tailure of an innovation's 

development by key resource controllers and innovation managers. 

Outcomes are further coded as representing either: 

• positive (good news or successful accomplishments), 
• negative (bad news or instances of failures or mistakes), or 
• mixed (neutral or ambiguous news or results indicating elements of 

both success and failure). 

These categories for coding outcomes are useful for empirically examining 
the 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 o11tcome cri
teria. When an innovation team leader or resource controller states a 
goal or an outcome criterion for judging the innovation's success that 
is difterent from the past, it is recorded as an outcome criterion shift 
event. 

Course of Action 

The directions of the actions that occur in each event will be coded accord

ing to whether they represent a continuation or change in the course of ac
tion from the previous event related to the topic. Specifically, the course of 
action involved in each event will be coded according to whether it repre

sents an 
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• expansion-an addition, elaboration, reinforcement, 
• contraction-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 oF CoRE MIRP CoDEs 

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

• Incident Number 
A sequential numbering ofincidents 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; e.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) 
Outcome 
Action Course (change in direction from prior event on topic) 

UNIQUE INNOVATION CODES 

Each innovation contains numerous incidents about substantively different 

topics, products, programs, pathways, or trajectories. In order to examine 
developments in each of these substantively different areas, more specific 

content codes are needed tor each incident in the event sequence file. These 

content codes are unique to each innovation study and represent another 

layer 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 

CIPcase. 

• Activity (major recurrent events; e.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 I 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 
Manufacturing and quality control 
Marketing/Endorsement/Distribution 

• Idea-Core (the central product, program, or business idea) 
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.) . (Tlus list is not included to pro
tect subject confidentiality.] 

• Context-External (to the organization housing the innovation}: 
Industry/Technology Development Pattern.s: Incident types pertain
ing to the foJJowing pattems 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. 
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Upgradability I design continuity: Efforts or incidents to make 
generations of products, services, or structures compatible with 
each 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 Criteria 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) 

The categories and subcategories listed here will be used in d1e example 
analyses in later chapters. 




