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product or service In companies which practice in-house innovation, their focal products or
services are developed with the help of such intemally generated innovations as specialized
tools. custom-software or automated assembly lines Unlihe new products that are destined for
the marketplace. these internally-generated innovations are not mass produced but rather talored

by in-house developers tor their own particular use (Kimberly et al. 1990)

How does in-house innovation come about” We can try te understand how effective in-
house innovation comes about by examiming the activities that compnise the in-house mnovation
process This can be done by tracing several in-house innovations from the start of the process
to its end point  But. this empincal examination must be founded on two streams of innovation
research the new product development process and the innovation adoption process Research
in the field of new product development will help us understand the activ ities and events which
take place during the creation of an innovation, while research in the area of innovation adoption
will give us insight into how inovations are implemented 1n an orgemzational setting A study
of both these processes can lead to an understanding of the factors, influences and sequences

which compnse effective in-house mnovation.

The present research will examine the process of internally-generated innovation and the
factors which can contnibute to innovation success and fatlure  An empincal study will be
conducted within the context of the National Film Board of Canada, a film production company
under government cwnership which ts known for its state-of-the-art technological innovations
Data will be collected on recent technological innovations at the NFB. The study will use a case
study approach to evolve theory about the in-house innovation process This research approach

1s appropnate for under researched topic areas (Eisenhardt, 1989) such as the phenomenon of in-






HL TECHNOLOGICAL INNOVATIONS

Before looking at the process of innovation and innovahon effectiveness, it is first
necessary to define the term "technological innovation™ The word "innovation” 1s a familiar
one. But, when we think about what a technological innovation 1s, we envision everything from
computer chips to rocket ships To cormrplicate matters, the research literature abounds with
numerous definitions of innovation. Van der Kooy (1988) lists 76 definitions of "innovation”.
Included among them 1s Zaltman et al's (19/3) defimtion of an innovation as "idea, practice or
object perceived as new by the individual”, and Rogers (1983) also describes mnnovations in
general as any "1dea, practice or object that 1s perceived as new by an individual or other unit of
adoption”. while Damanpour and Evan (1984) define innovation as " a new system. device,
policy, process. program, product or service”. So, we see that there are multiple ways of

defining the term "mnovation”

Innovations have also been identified uccording to their particular category or "type”.
Damanpour (1990) descnbes innovations as either administrative, technological or ancillary.
Administrative innovations are those which produce changes in the organization’s structure or
admnistrative functions Technological mnovations are those that bring change to the
organization by introducing changes in the technology (Dalton et al, 1968). These occur asa
result of the use of a new tool, technique, device or system, and produce changes in products or
services, or in the way products or services are produced (Damanpour, 1990) Ancillary
innovations are those that go beyond the organization's primary activities to include other

services or products For example, a library which maintains books and provides information as







describe the in-house innovation process (Kimberly et al, 1990).

According to our defimtion, the aim of in-house innovation is to facilitate or improve an
organization's ability to produce and/or distribute its primary product and not to become a new
product in itself. This is based upon Grossman's (1970) concept of "instrumental innovations”
which are those that facilitate the creation of ultimate innovations. Ultimate innovations are
those which are ends in themselves. For example, an ultimate mmnovation such as a heart
transplant is facilitated by surgical tools which are instrumental innovations  Thus, the
technological innovations to be studied here are considered, in Grossman's terms, to be

instrumental innovations

1IV. NEW PRODUCT DEVELOPMENT, ADOPTION AND IN-HOUSE INNOVATION

The process of mnovation 1s a complex and creative act. One part of the innovation
experience i1s new product development New product development 1s a creative process which
seeks to develop an 1dea into a tangible object and then persuade users to adopt it for their own
purposes Research literature in the area of the new product development process typically
focuses on specific stages which involve generating an 1dea. developing it into a new item and
taking certain steps to cuinmercialize it. Once that new item is launched in the marketplace,
orgamizations and other potential end-users may select it if it is deemed a suitable solution to
solving some problem. This field of new product development has been developed separately
from the stream of research dealing with the adoption of innovations by users. Adopting an

innovation involves looking out into the world for a product or service which would belp solve




some problem. The selecting, acquiring and implementing of that innovation by a user is

termed the innovation adoption process.

The innovation development process and the innovation adoption process are two
streams of research which, when synthesized, can help us understand a third type of innovation
process: the in-house innovation process. In-house innovation occurs when a user, plagued by
some problem and. not finding any suitable existing innovation, takes it upon herself or himself
to create an innovation that will solve that problem. Organizations which practice in-house
innovation have the resources and capacity to solve their own problems by developing suitable
innovations and using them mnternally (Kimberly et al, 1990) For example, a film production
company may require a specialized piece of equipment which must be able to withstand deep-
sea arctic temperatures. If such a mechanism does not exist, the organization is forced to
develop their own equipment (the development process) and use or "adopt” it internally (the
adoption process) Therefore, innovation development models and adoption models are both
relevant fields of research for the study of in-house innovation. In this paper, we will bring
together these two distinct areas of innovation research in an exploration of the phenomenon of

in-house innovation.

In this section we will provide an overview of a "typical” new product development
process using the models of consulting firm Booz, Allen and Hamilton (1982), Cooper (1993),
Urban and Hauser (1980), Bingham and Quigley (1989) and Wind (1982). We will provide

observations on the major stages, and a discussion of factors which can influence new



1. Defining the New Product Development Process

New product development models are, for the most part, very similar to each other.
They are composed of stage-gate systems which are, in essence, theoretical and practical models
for moving anew product from initial idea to commercial launch (Cooper, 1990). Most research
on new product development falls into one of two streams. the process approach which
describes the stages of the new product development process and the performance approach
which evaluates the performance of the product and the process In this section, we will
examine the sequence of the stages in the process and discuss factors (i.e decisions, events,

etc..) within each stage which can have an effect on the performance of the new product.

1.1 A typical new product development process

In terms of describing the new product development process, the most commonly cited
article 1s that of Booz, Allen and Hamulton (1982) It outlines the stages of the new product
development process as: new product strategy development, idea generation, screening,
business analysis, development, testing and commercialization. We will use the stages set out in
the Booz, Allen and Hamilton (1982) model as a basis for our discussion of the events which

occur during a typical new product development process

1.2 Setting objectives

The first stage of the new product development process 1s that of setting objectives.

Setting objectives involves determining product-related goals (Wind, 1982). These goals must
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1.4 ldea screening

The next stage, 1dea screening, involves conducting, a detailed evaluation of all potential
ideas in order to separate the poor ideas from those with higher potential for success. The
categonization of ideas is accomplished by allocating ideas into subgroups based on their
likelihood of success and the estimated time necessary for their implementation (Bingham and
Quigley, 1989) Thus practice will determne which 1deas are most likely to do well in a short

period of time

During the idea screeming stage, certain standard questions are usually discussed to help
in the assessment of each new product idea. Wind (1982) offers the following examples
¢ How congruent are the 1deas with management objectives”

s Are the 1deas technically feasible”

Are the 1deas legal?

What 1s the expected demand for them?

What 1s the expected cost of manufactunng and marketing them”

The questions reflect a concern for the effects that a new product will have on the company and
the performance of the product itself These concems are similar to the 1ssues which are brought
up duning the new product strategy stage Therefore, a close link exists between the first three
stages of the process n that the onginal focus, developed early in the process by setting
objectives, 1s followed through mn later stages Thus, according to Booz, Allen and Hamilton

(1982), provides focus to the project by retterating, at each stage, the ongnal objectives.




resources significantly increase) therefore, the information compiled during the business

analysis stage is crucial.

The analysis done to date, such as internal costs, market potential, sales forecasts and
projected profitability levels are translated into a detailed financial plan (Bingham and Quigley,
1989). Thus financial plan includes new product performance cntena. The three most common
cntena are profit contnbution, sales volume and return on investment (Booz,, Allen and
Hamilton, 1982). Besides agreeing, upon the level of financial resources required. the project
team must also agree upon the choice of target market, the definition of the product concept, the
product positioning strategy, the potential benefits of the product. and on the features, attnbutes

and specifications to be incorporated to the new product (Cooper. 1990)

To succeed at this stage, the analysis performed must accurately reflect the innovation's
potential market As stated. detalled data must be gathered from potential users of the new
product. But 1s the night data being gathered from the nght people” Most market research
techniques concentrate on collecting tnformation from heavy users  But, Urban and Von Hippel
(1988) argue that relevant information hes instead 1n the needs of "lead users™ Lead users are
those potential customers who pussess specific needs months, even years, ahead of the rest of
the market Urban and Von Hippel (1988) find that more effective market research can take
place if lead users are consulted. Therefore, to increase the chances of developing a successful
new product, not only must detailed analysis be performed. 1t must also be conducted using the

best sources of information possible

15




1.6 Development

The development stage 1s the point when the new product idea becomes a tangible
reality. At this point, several major activities unfold simultaneously: the new product is
manufactured and assembled into a working prototype (Cooper. 1990), the project team
organizes the manufacturing precess to handle the new product, selects quality suppliers to
ensure dependable delivery of components and raw matenals, and presents completed designs to
customers and suppliers for their review (Bingham and Quigley, 1989). Furthermore, the
financial analysis 1s updated and any outstanding legal issues are resolved (¢ .:oper, 1990). In a
nutshell, resources have been allocated and the new product 1s bemng brought to life The
development phase then, is a combination of the physic-l manufactunng and assembly of the
new product and many other activities related to its continued support and future

commercialization.

The development process involves many substages and many different departments.
The task of translating customer needs into specialized technical, or engineering, language is a
task which is especially sensitive to miscommumecation This miscommunication occurs when
developers do not listen to user requests, when users judge an innovation concept as favorable
when, ultimately, the 1dea proves to be unfeasible, or because customer requirements changed

from the time the prototype was evaluated to the ime that it was completed (Cooper, 1993).

Miscommunication at this stage can lead to the development of the "wrong” innovation.

If user needs are poorly communicated or misunderstood, developers may end up creating an

16






users to interact with the product for a substantial length of time. This enables a detailed
evaluation of the product's strengths and weaknesses which would not have surfaced in a briefer
testing period (Cooper, 1993). As such, technological flaws can appear after the product has

been fully launched leading to custome. dissatisfaction and pote-tial innovation failure.

The choice of a test market is also an important element in assuring the success of a new
product. If only one specific type of market group 1s consulted, such as experts, or engineers, or
a market segment predisposed to giving a biased opinion on the new product, the innovation
would not get a fair evaluation and the results of the test would not necessarily reflect the
perceptions of actual consumers (Urban and Hauser, 1980) Therefore, the choice of a test
market may mislead the developers into overestimating (or underestimating) potential customer

nterest in the new product thereby effecting the innovation's ultimate performance.

1.8 Commercialization

At the final stage of commercialization, the new product is launched into the market.
Ths is accomplished with the support of the production and marketing plans developed
beforehand (Cooper, 1983). Specifically, production 1s begun, engineenng 1s supported by
manufacturing, production schedules ensure that demands are being met, the sales force is
servicing chents, advertising campaigns are being run, and the finance department is monitoring

the numbers to ensure that their goals are being met (Bingham and Quigley, 1989).

Once commercialization has been achieved, a post-audit - an evaluation of the new

product’s performance - is carried out (Cooper, 1990). I he information generated during this




final evaluation allows developers to make any necessary corrections or adjustments to the new
product, as well as allowing developers to take note of what has been done and what could be

done better the next time {(Cooper, 1993).

Cooper (1983) believes that given proper testing, a stable market and adherence to the
plan of action previously agreed upon, the new product launch can be easily carried out.
However, a new product can fail during the launch period if the timing of the launch is
inappropriate. An overly cautious introduction can delay entry resulting in a missed opportunity,
and too quick of a launch (usually done in response to competitive pressures) can result in cost
and resource inzfficiencies (Urban and Hauser, 1980). Therefore, coordinating the marketing,
production and financial strategies. along with selecting the best entry time, is necessary for

innovation success at this final stage of the new product development process.

2. Success Factors of New Products

New pros” ct failure can occur during the new product development process or after the
product has been launched into the marketplace New product failure can occur if the
developing company does not make use of' a new product development program (Cooper, 1993)
like the one set out in the previous sectton But, given that such a program is in use, what other
factors relanng to the product, the stages within the process, and other elements can influence the
ultimate success of failure of a product? Specifically, what charactenstics must a new product
possess to succeed? What types of decisions, activities and choices can lead to the termination

of the new product before it's introduction to the outside world? What role do the people

19







to unsuccessful product performance. In his later study, NewProd 1, Cooper (1979) found three
new reasons for new product success. Specifically. he found that product superiority, a strong
market orientation, and technical synergy between product development and production led to
favorable results (Cooper, 1979, 1980). Two additional characteristics were added to the list
given the results of Coopers later study NewProd 2. He found that market size and growth
potential, termed "market conditions", and the technical superiority of a product could enhance
the innovation's ability to succeed (Cooper and Kleinschmidt, 1987). NewProd 3 focuses on the
quality of process execution where Cooper (1993) states that successful products have a clear
definition from early on in the process and that predevelopment, marketing and technological
tasks occurring at the development stage can, if neglected, impact negatively on the new

product's performance (Cooper, 1993)

Booz, Allen and Hamilton's (1982) study of 700 companies determined that
organizations, in order to increase their chances of producing successful products, must adhere
to a new product process. Inherent in this recommendation is the importance of articulating 2
commitment to growth by way of innovativeness, the creation of a new product organization, the
generation and use of new product development experience, and the implementation of a
management style focused on taking advantage of new product opportunities (Booz, Allen and

Hamilton, 1982).
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Table 2: Correlates of New Product Success

Correlates of SAPPHO NewProd 1 Booz, NewProd 2 NewProd3 Brown and

Success Rothwell  Cooper Allen, Cooperand  Cooper Eisenhardt
(1972) (1979) Hamilton  Kleinchmidt (1993) (1995)

(1982) (1987)

Match v ¥ v ) v )

customer needs

High value to v Y )

customer

Innovative v v )

Technical v v v v

superiority

Screen growtsi v v

potential

Favorable v v v

competitive

environment

Market y v v )

conditions

Fit with internal ) v ) v |

strengths

Effective v v v v

communication

Top mgmt v v ) v v

support

New product v

organization

Use process v \)

Skillful v v v

marketing

Efficient v v \

development

based on Ragot (1994) p.24




3. Defining the Innovation Adoption Process

We will now tumn to the next major topic - adoption. We have, so far, seen how an
innovation comes to life within an organization seeking to develop and commercialize a new
product. But, what happens after the launch? The innovation is diffused, or spread, through the
marketplace where it is sought out, acquired and implemented by adopters. These adopters can
be individuals or organizations. What process does an adopter company go through once it has
decided that it needs an innovation? Biemans (1992) states that the innovation adoption process
is the process that a potential customer goes through to reach the decision to adopt a new
product. In this paper, we are concerned with organizations as customers, rather than
individuals. Organizations experience specific stages when adopting innovations. The first
stage, initiation, comprises preparation tasks leading to the adoption of an innovation followed

by the implementation stage which consists of putting an innovation into use (Rogers, 1983).

In this section, we have synthesized four adoption models into one "typical” standard

model of the adoption process. We have drawn from the work of Hage and Aiken (1970),

Zaltman et al (1973), Kimberly (1981) and Rogers (1983).
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or narrowed by taking on an innovation from the outside. A search is conducted with the
objective of finding a suitable innovation. If the search is fruitful, decision-makers in the
adopting organization become aware of several alternatives. Rogers (1983) believes that this
awareness can come about in two ways: First, it can occur proactively where one or more
individuals in an organization make a conscious effort to solve an internal problem by seeking
out an appropriate innovation or, second, it can come about reactively where one or more
individuals within the organization become aware of an innovation which they believe can

benefit the organization.

Once an innovation becomes known to the organization as a possible solution to their
problem, decision-makers form an attitude toward the innovation (Zaltman et al, 1973).
Judgments are made about the innovation's potential suitability by conceptually matching it with
the orgamzational problem. This matching subphase is, in effect, a feasibility test. It allows
decision-makers to think about and anticipate potential problems and outcomes of

implementation.

The conclusion of the initiation phase is the "decision to adopt” Rogers (1983) defines
the decision to adopt as "all the events, actions and decisions involved in putting an innovation
into use.” If the innovation is deemed desirable during the initiation phase, it will then be
adopted and moved into the implementation phase. If it is undesirable, it _ terminated and an

alternative innovation is sought out to take its place.

During the initiation stage, most reasons for innovation failure are due to human

resource problems. If an innovation is perceived as a threat to employee positions within the
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innovation's entry and creating, new roles to maximize the innovation's potential (Kimberly,
1981). These policies would help reduce feelings of ambiguity surrounding the innovation.

Table 3: Four Innovation Adoption Models

Hage and Aiken Zaltman etal (1973)  Kimberly (1981) Rogers (1983)
(1970)
Initiation stage Initiation stage
Evaluation (i) knowledge- (i) agenda-setting
awareness
substage
(i1) formation of
Initiation attitudes substage
(m) decision (1) matching
substage
Adoption
Implementation Implementation stage Implementation stage
(1) mitial imple- (1) redefining/
mentation substage restructuring
(1) clanifying
(11) continued- Utilization (ii1) routinizing,
Routinization sustained imple-

mentation substage
Exnovation

4. Success Factors ¢f Adopted Innovations

In new product development literatute, an mnovation 1s considered to be most successful
if it 1s chosen for adoption by a large number of users 1n a relatively short period of time. The
outcome of the launch depends upon how appealing the new mnovation 1s to potential users
Certain innovation attributes cause users to percene some innovations as more desirable than
others and they are therefore adopted more quickly by a larger number of users. Thus, if an
innovation possesses these desirable attributes, it will be adopted by users and. once an

innovation 1s adopted, 1t 1s considered successful.







The final attribute, ohservability, is "the degree to which the results of an innovation are
visible to others”. If the results of using an innovation can be easily seen by others, then, it is
expected (o be more quickly adopted. For example, the benefits of using a laser printer over a
dot matrix is observable by the degree of clarity and crispness of the text. However, the
difference in using one type of sharnpoo over another brand may not be observable enough to
convince a potential user to adopt it. As such, Rogers (1983, suggests that the observability of
an innovation, as p..-ceived by members of a social system, is positively related to its rate of

adoption.

In adoption literature, a successiul innovation is one which has been implemented by a
user. Users adopt innovations after assessing the attributes of innovations. If users perceive
these attributes favorably then the innovation will, most likely, be acquired and used. Rogers
(1983) indicates that 49 to 87 percent of the variance in rate of adoption is explained by the five
attnbutes The rest of the vaniance 1s explained by other factors including the type of
innovation-decision, the nature of communication channels diffusing the innovation at various
stages in the innovation-decision process, the nature of the social system. and the extent of

change agents' promotion efforts in diffusing the innovation.

4.2 Decision-making, communication channels and social norms

Rogers (1983) states that innovations are adopted at a slower ratc if several people are
involved in making the adoption decision. He supports this by referring to the decision to

fluoridate water in the United States. When the issue was to be decided by a municipal mayor,
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In summary, we have seen that successful innovations, according to innovation adoption
literature, are those which succeed in being adopted by users. To be successfully adopted,
innovations were said to be judged on certain attributes. Rogers (1983) has provided us with a
universal standard of five attributes by which potential users can assess innovations before
adopting them. In addition to the five attributes, other factors relating to diffusion and aspects of
social systems have been shown to effect the rate of adoption. In discussing these various
faciors is should be evident that the rate of adoption is synonymous with success of adopted
innovations. If an innovation 1s chosen over others, has been favorably judged on its attributes,

is acquired and implemented by the user, then, it is a successful adopted innovation.

Figure 1: Variables Determining the Rate of Adoption of Innovations

Variables determining Dependent variable to be
rate of adoption explained

I. Perceived Attributes of Innovations
1. Relative Advantage
2. Compatibility

3. Complexity
4. Trialability 2
5. Observability
I1. Number of Decision-makers > RATE OF ADOPTION OF
INNOVATIONS
II1. Type of Communication Channels -—----————>
T
IV. Nature of the Social System 4 )
T
4

V. Extent of Change Agents' Promotional Efforts
Based on Rogers (1983)
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S. Applicability of the New Product Development Process and the Adoption Process to the

Phenomenon of In-House Innovation

An understanding of the development and adoption of innovations allow us, at this
point, to put forth some concrete questions about the in-house innovation process. Specifically,
how does the process start? How does 1t end? What are the stages of the process? What factors
within the process help ensure a successful innovation? What decisions, events or activities,
arising during the process, lead to a failed innovation? In shor, the interest here is 1n exploring
the nature of an effective in-house innovation process. Below, we elaborate further on the
questions as well as expressing our predictions or "hunches" about how the in-house process

unfolds given what we have learned about innovation models so far.

§.1 The start of the process

The start of the n-house innovation process, like the typical new product development
models and adoption models, most likely begins with a need to change or solve a problem. To
respond to such needs new product development organizations create products for eventual
commercialization, but in-house innovators, like adoption companies, would likely conduct
searches of the environment to identify any existing innovitions which would meet their needs.
Therefore, adoption organizations and in-house innovators are similar in terms of the start of

their processes

In adoption, a search is conducted with the intention of acquiri - r purchasing, an

innovation to implement This search is triggered by a "performance gap™. Do in-house
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world (usually only one of each in-house innovation exists) would never lose their identity of
being an "innovation". It would carry its first-in-the-world status indefinitely due to its avant-

garde form, function and purpose. Therefore, our second set of questions include the following;

Question ¢ 2: Does the end of the in-house innovation process ivolve selling,
trading or donating the mnovation to other users?
Question =3: Do in-house innovations, at the end of the process, retain their

novelty status?

5.3 Process Steps

Both new product development and adoption models involve well-defined steps and,
though some minor overlap be*ween stages may occur. for the most part, the stages progress in
an orgamized sequence. How does the process unfold for in-house innovation? What are the
stapes and are they clearly identifiable? It seems logical that. besides the search stages, the early
part of the in-house innovation process will resemble the new product development process
since both involve the creation of a new mnovation from an original idea. It follows then that,
the second phase of the process will. most likely, resemble that of adoption models in terms of
the implementation steps. We also expect that the process steps for in-house mmnovation will
overlap to a greater extent than the process steps for new product development models or for
adoption models The rationale for this statement is that, given that the needs of in-house users
are highly idiosyncratic and that the users function within the same organization as the
developers, process steps will be skipped, condensed, juxtaposed etc.. depending upon user

input. Therefore we put forth the following questions:
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V. RESEARCH OBJECTIVES

The particular phenomenon of interest in this study is in-house innovation. We define
in-house innovation as the process of designing, developing and implementing technological
innovations internally, where the resulting innovations are used specifically as tools to facilitate
or improve the production cr distribution of the company's focal product. To illustrate, a film
production commpany which has created a new animation software to improve the quality of its
animation films is considered to practice in-house innovation. The software is an instrumental

tool which improves the production of the company's focal product - animated films.

The topic of "in-house imnovation” 1s conceptually linked to a wide body of
organizational innovation literature However, the process models available in current literature
focus pnmarily on new product development models and innovation adoption models New
product development models focus on the process of generating new products or services for the
marhetp!ace and adoption models are concerned with the process of adopting innovations from
outside the orgamzation. Very little research has been dore on the phenomenon of the in-house

innovation process.

The first objective of the present research is to evolve theory about the nature of the in-
house innovation process, describing the steps, stages or sequences of events involved from its
starting point to its ultimate end-point. How does the in-house innovation process unfold?

What are the steps and sequence of events which comprnise the process? This will be
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accomplished by bringing together the two distinct fields of research: the new product

development process and the innovation adoption process .

The second objective is to determine specific success factors for in-house innovation
and produce some practical insights into those factors which may impede the progress of in-
house innovation. What is a successful innovation in the context of in-house innovation? Why
do some innovations fail to make it to the end of the innovation process? At which stage can
these failures occur? To accomplish this, we will again refer to the established innovation fields

of new product development and innovation adoption.

These two objectives, involving both theoretical and practical aims, require a

methodology capable of reflecting pattems and dynamic processes at individual, group and

organizational levels and from the perspectives of developers, users and managers.

VL RESEARCH METHOD

1. Major Methodological Choices

Two major methodological choices were made to accomplish these two objectives:

1) to use retrospective case studies

2) to use a multiple-case, holistic design (Vin, 1994)
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The decision to use retrospective case studies is dictated by the logistics of the study.
Theoretically, longitudinal, real-time field study would be a preferaible method to use,
particularly if it can be paired with additional retrospective studies to capture both the detailed
micro-view of the innovation process with the former method and a more broad, niacro-view of
the process using the latter method(Leonard-Barton, 1990). However, since the innovation
process itself can take many years, the decision was made to recreate a historical account of the
in-house innovation process for recent innovations (past 10 years). The retrospective view
allowed for the inclusion of multiple cases which augments validity and prevents observer biases

such as misjudging, the representativeness of a single event (Tversky and Kahneman, 1986).

1.2 Using multiple case, holistic design

Multiple cases were used in the present study because evidence which is based on
multiple cases, rather than a single case, results in a more robust study (Hermot and Firestone,
1983). In addition, a holistic design was used to examine the multiple cases. A holistic
approach to examining a case involves studying the "global nature™ of each innovation rather
than including more than one unit of analysis (as in embedded des:zns) (Yin, 1994). Embedded
designs are those which involve more than one unit of analysis such as a study of organizational
climate which involves individual employees as a subunit of the study. The larger unit, that of
organizational climate, is the focus of the study and the individual employees are subunits which
provide data for analysis. Holistic designs are used when no logical subunits can be determined
and when the underlying theory of interest is of a holistic, or global, nature (Yin, 1994). Since

the present study involves research of the innovation process, it is more appropnate to use a
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holistic design since our goal of understanding, process dynamics and patterns is best served by
looking at the overall experience rather than its component subunits. Therefore, muluple cases
were used to augment validity and a holistic approach was chosen because the topic of interest -
the in-house innovation process - is best examined as a whole rather than by subunit levels of

analysis.

2. The Research Site

A single site, the National Film Board of Canada (NFB), was used as the context of the
present study. The NFB is an organization whach practices m-house innovation and 1s known
intemationally for the quality and volume of its technological innovations. As such, the NFB
provided a unique forum for examining a number of recent in-house innovations. Furthermore,
since the NFB is a federal institunon, archival data were well-documented and interviews and

observational data were readily available.

2.1 Brief history of the National Film Board of Canada

The NFB was founded in 1939 as a federal government agency to produce films dealing
with current socio-cultural concerns, and which enhance artistic expression, as well as to present
and distribute these films to a growing public The organization is funded by the federal
government. Innovation at the NFB is a company-wide effort. Though specific R&D tasks are

accomplished by the Technical Research and Development Division, other departments, such as
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During the mid-70's until the end of the 1980's, questions were raised about the value of
the NFB to Canadians in the Applebaum-Hebert report  The NFB strove to persuade the
government as to its importance to Canadians and the need for its continued existerice. As a
result of the report, several recommendations were implemented in the areas of marketing and

distribution.

During this period, the NFB produced novations jointly with private companies in
Canada and abroad For example, the Ammaster animation stand control system and the Br..in,
a special-effects-motion-control system, were developed in cooperation with a Montreal-area
electronics firm, the Phonologue. a computer-aided motion picture dialogue tming. spotting and
editing system was developed with the help of the University of Victona in Brinsh Columbia,
and a captioning system for the heaning-impaired was developed 1n cooperation with two major

American television networks and the National Institute for the Deaf.

he 1990's have proved to be the most difficult period 1n the NFB's history - a time
when its very existence 1s threatened Budgets have been cut from $88 mithon to $56 million
from 1993 to 1997, and staff has been reduced from 1000 people 1n 1984, to 619 1n 1993, to
344 by 1997. Furthermore, the NFB film lab, shooting stage and Studio D are slated to close,
the Grierson building (a large portion of the NFB's physical plant), is to be vacated, and the
Centre Robotheque facility will also close by 1998 if no pnivate or public partners are found to
help defray its costs. The -~ latest drastic measures were put into place by the NFB chairman,
Sandra Macdonald, following pressures from the government-commissioned Secor report

(1994) and the Juneau report of 1995. The former report suggests that the NFB should stop
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5. Data Collection

Data Collection involved gathering information from organizational members using an
interview guide; collecting archival data from the NFB library; and, when possible, observing

the innovation in use or during a brief demonstration.

5.1 Phase One: Preliminary interviews with senior management and archival search

Beginning in February of 1995, three separate interviews of approximately two (2)
hours each were conducted with a senior strategic manager of the NFB. The first two interviews,
unstructured and open-ended, revolved around questions such as "How does in-house innovation
occur in general?", and "What is a successful innovation?". The third interview was more
structured in that [ requested a list of innovations and identification of the people directly

involved in their development and use.

Simultaneously, a search of the NFB library holdings was conducted to gather published
works and reports which discuss NFB innovations. The senior strategic manager referred me to
a senior Technical Research and Development manager who helped refine the list of
technological innovations, categorize them as successes or failures, and provide the names of the
developers and users in each case. Table 4 briefly describes the technological innovations

included in this study.
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Each case was restricted to certain characteristics: They must have been developed in the
last 10 years, and their design, development and use must have occurred intemally These
critenta ensured that we were getting examples of in-house innovation and allowed for a

controlling of outside influences such as market demand, commercialization, and competition.

5.2 Phase Two: Interviews with users and developers

Data collection for the replicated, multiple cases was accomplished over a period of two
and a half months (May - July, 1995) Since each interview lasted from one to two hours, the
maximum number of interviews scheduled per day was limited to two. Detailed notes were
taken and each interview was taped to ensure that all details were captured. Each respondent

was assured of confidentiality concerning their names.

Semi-structured interviews were used to gather data from both the developers and users.
The interview guide served to prompt the respondents to describe events and decisions which
occurred from the start of the in-house innovation process, through all its in-between stages,
until its current status. The guide was based on the general steps descnbed in the new product
development and adoption-models discussed 1n the literature review at the beginming of this
paper and on the information given by senior managers during prehiminary interviews. The data
gathered from the users and developers served to flesh out each step of the in-house innovation

process and provide details about possible reasons for each innovation's failure or success.

The interview data were augmented by infonmation derived from "Perforations” - an

internal R&D publication, as well as R&D reports, annual reports, award documentation ,
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photographs and periodicals available in the NFBs library and in senior managers' personal

archives.

In addition to interview and archival information, I was, at times, afforded the occasion
to observe the innovation physically. For three (3) of the successful innovations, I was able to

see them in use during a brief demonstration.

The three methods of data collection: interview, archival and observational, served to
limit the potential for "surrendering to the biases of the informant" (Leonard-Barton, 1990). By
having multiple sources of information. the subjective perspective of each informant is
suppurted or refuted by other data sources allowing for a more critical interpretation of historical

events (Sears and Freedman, 1974).

6. Participants

Each case study required at least one mn-depth informant interview. Ideally, two (2)
interviews were conducted, where both the developer and the user participated. However,
occasionally, the developer and the user of an innovation was the same person or one of the

parties, either the developer or the user, was not available for interview purposes.

The study spanned across three types of positions within the organization: managers,
engineers and technicians. Generally, managers were involved in developmental decisions,
engineers were involved as developers, and technicians were the primary users of the

technology.
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measurement, data gathering, data preparation and analysis were performed with an aim toward

ensuring an appropriate level of reliability and validity.

8.1 Construct validity

Constructs are the underlying theoretical ideas to be studied within a particular research
project. Establishing correct operational measures for these constructs leads to construct validity
(Yin, 1994) Yin suggests three tactics aimed at increasing construct validity in case studies: the
use of multiple sources of evidence to encourage convergent lines of inquiry; estabhshing a
chain of evidence to allow readers to judge the information independently, and to submit a draft
case study for review by key informants 1n order to check the accuracy of data collected. These

three tactics were used to increase the construct vahdity for the present study.

The first step taken to ensure construct validity was to select the particular type of
innovation to be used in this study and to clarify our specific meanings of success and failure.
For example, understanding the term "innovation” is made difficuit by the volume and variety of
definitions available. As such, we have limited our study to instrumental technological
innovations which are developed and used in-house. Construct validity has been augmented for
our description of this phenomenon by way of tnangulation. Tnangulation enhances construct
validity by using multiple sources of evidence to measure the same phenomenon. Convergent
lines of inquiry were established by way of documented information, archival records, personal
interviews, observation of actual innovations, and photographs of innovations. Each case was

checked to ensure that each innovation used in this study was technological in nature;
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with experiments) rely on analytical generalizations. In analytical generalizations, the researcher
attempts to generalize findings to some broader theory. The present study attempts to generalize
our findings to the theory of in-house innovation and the broader field of innovation research. In

so doing, the resultant theory may become a vehicle for examining the process of in-house

innovation at other sites.

VIL RESULTS AND DISCUSSION

1. Case Summaries

In this section, each case is described as a case summary, using a detailed narrative
format (Miles and Huberman, 1994). The information in these case summaries is used in the
construction of event listings (Miles and Huberman, 1994) (see Appendices C and D). The event
listings concisely display the events which occurred at each phase of the process for each
innovation included in this study. This format highlights patterns within and between cases The
qualitative data analysis methods used in this study served to meet the two pnimary objectives of
the study:

(1) Define the steps and stages of in-house innovation: Are there clearly
defined steps within the in-house innovation process? Do steps and stages overlap? How is the
in-house process a fusion of the new product development process and the innovation adoption
process?

(n) Discuss possible reasons for innovation failure: What goes wrong during the
innovation process to result in a failed innovation? Where can the process itself go wrong and

how does innovation success come about? How is success defined by in-house innovators?
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specifications. Tech Research made the decision to proceed with the full development of the

innovation. Their three main objectives were as follows:

1. to facilitate the work of the camera operator and animator;

2. to improve communication between the two so as to better define their expectations
regarding the end result,

3. to make it easier for them to conduct tests and trials on special effects and
movements which have been less frequently used because of the complex calculations they

require and the time this takes. (Dutrisac et al, 1991).

Their decision to go ahead with the project was based upon the potential for greatly

improved productivity in the Animation Department.

A prototype was created by an external Montreal-area software firm. The animation
cameraperson stated that tnal runs were performed over the next few years. The definition of a
trial run included using the system for actual production purposes rather than simple preliminary

tests done within their laboratory setting.

Implementation Phase:

The Animaster concept was designed in-house. However, to manufacture the project,
the NFB contracted a German software firm. After a while, the software firm's contract was
terminated because the NFB felt that the project was going in the wrong direction. Soon after, a

Montreal area software firm was contracted to continue the work. This software firm stipulared
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Modifications:

The organization did not require any major restructuring to accommodate the innovation
except for the hiring of an additional engineer. The innovation itself did not require any
redefinition to better fit organizational goals and resources, orce it had passed the prototype
stage. But, certain technical modifications and added functionality were specified, during and
after its preliminary use, to improve the technology. Therefore, the animation cameraperson
listed a number of features he felt should be added ‘o the Animaster. It took several year: for all
the features to be added and the debugging to be under control. Modifications occurred during

use in later films as well.

Though many organizational members were excited abont the innovation at the outset,
others in the organization expressed negative concerns due to the fact that during the later

debugging process, the innovation did not seem to be a productive tool.

Performance;

The innovation is considered successful by the users and developers involved with the
project, because it is quick to learn and it hz s many features and applications. It is always ini use
and is effective in meeting its purpose. 1t met the needs of the user by facilitating tasks, it met
the needs of the NFB by improving filmmaking productivity and improving the inshtution's
image as a pioneer, and it met the needs of the industry by providing significant advances in film

animation.
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Before embarking on a project using the Animaster, a cameraperson must first be trained
on how to use the innovation. But, whereas a conventional animation system, such as the
Oxberry, requires a full year to master, the Animaster may be mastered in only two to three
weeks. The basic features, such as shooting and moving the camera, may be grasped in a single
day. Also, the system greatly reduces the time consuming process of manually calculating
camera movements. Using the simulation module method where on-screen graphic definition is
automatically converted into motor positions, a user may drastically cut calculation time from
seven hours to one hour. Furthermore, the Animaster system greaily reduces the costs of tests.
Given that simulation tests can be conducted before shooting and that a "dope sheet” (task
information) is generated by the computer, the animators may first test their work and, if
satisfied with it, can send the information to the camera operator via diskette, modem or
computer print-out. Also, the technology may be used for purposes other than animation such as

titling, credits and photography.

So far. the innovation has been used for approximately 25 films. The Animasicr was

nominated by Canada's Production ‘91, which is the International Competition and Exhibit of

New Technology held in Montreal, for a spot on the Top 10 innovations list.

L2 FLIP

The Problem:

Computer programmers were searching for a m-re efficient way of allowing anknators

to handle the time-consuming calculations and tedious labor of transferring and painting in order
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FIG.2 : Comparison of Traditional and Flip Methods of Animation

TRADITIONAL METHOD FLIP SYSTEM
Script
Storyboard
on paper Animation on paper
photocopy onto acetates Tracing scan into computer
hand-painted colors Coloration using 'Palcel'& 'Pastel’
manipulation by hand Composition by 'Comp’ program
under camera
manual and automatic under Filming computerized
the camera
Processing
Editing and Mixing

(Leduc, 1.J. 1991)

Initiation Phase:

Flip grew out of previous animation software. The first computer animated film to

receive an Oscar was the NFB's "Hunger” (1974) by Peter Folés This film was the catalyst that

encouraged filmmakers to seriously enter into the computer animatio:: field. In the mid-60's to

early 70's the NFB had signed an agreement with the NRC (National Research Council).

Together, their mandate was to improve upon the technology used in the making of "Hunger".

The resulting innovation was a "Key Frame Animation System” where the computer was capable

of providing the drawings that fall between each key frame. This task is called "in-betweening".

In 1978, the Head of the Animation Studio began directing research toward the imitation of cell

animation techniques. (Leduc, Y. 1991).







was transformed since a new office was created and new people were hired in support of the
project. These changes in the organizational structure gave rise to some unfavorable reactions
from other organizational members who sensed favoritism and/or resisted the entry of computer

technology into the animation department.

Modifications:

The innovation was modified, in terms of its software elements, before, during and after

its original use in “Mirrors of Time".

Performance:

Flip is still active and NFB animators have access to it. Though Flip is still considered
to be an “unfinished™ prototype, it is believed to be a successful innovation since it is often
used, it went beyond its original expectations, and 1t is more advanced than many other available

technologies.

1.3 Cinerobotheque

The Problem:

The Cinerobotheque was created to provide the public with efficient and speedy access

to the NFB film collection (Pennefather, 1995). The NFB felt that their methods of distributing

films to Canadians was not effective. They believed that a completely automated innovation
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would encourage Canadians to research their interests more easily, retrieve certain films, to

educate themselves and to satisfy their curiosity on certain topics (Rapport D'Activites, 1990)

The Innovation:

The Head of French Programming at the NFB described the Cinerobotheque during our
interview session. The Cinerobotheque innovation is an automated film and information
distribution system. It consists of two main components: a robotized arm and 21 Cinescopes.
The Cinescopes are u-shaped, ergonomically designed individual viewing booths consisting of a
chair, a personal computer screen and a personal film viewing screen. The chair pivots and there
are speakers embedded into the chair to provide clarity of sound to the listener without
disturbing other viewers nearby. The viewer can then search and select from among the
collection of NFB films by way of the personal computer screen placed directly n front of the
seat The monitor 15 a touch-screen so no keyboarding knowledge s required in order to interact
with the system. Once the choice of film is made, the robotized arm, placed behind glass at the
end of the room, receives the signal from the terminal and automatically retrieves the correct
video disc from one of 195 drawers, routs it and tnserts it into a player After the video disc has
been watched or is termunated by the viewer, the robotic arm replaces the disc into its respective

drawer.

Initiation Phase:

The concept has been around since 1969, but the task of implementing it often changed

according to the technology and resources of each time period ( from projectors, to video
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1990). The Head of French Programming stated that the wooden structure was presented to the
Board of Governors in place of a feasibility study. Approval was unanimous based on the
Board's interaction with the prototype. Trial runs were performed during the prototype stage.
Essentially, a working prototype was used, rather than a report, to convince decision-rnakers to
go ahead with implementation. The Head of French Programming believes that this approach

was successful in gaining their approval because it allowed them to interact with th= innovation.

Implementation Phase:

Once the wooden prototype ~as accepted, the team moved very quickly to develop a
full prototype and to implement the system. The project was stalled at o * point for 8 months
during which ime the Head of French Programming had to promote the project actively to
ensure its continuance. Once 1t was back on track, the organization created a new facility, added

staff and created joint ventures with other orgamzations

The whole orgamzation was restructured by adding a new facility to house the

innovation and new staff to run 1t.

Once completed. the Cinerobotheque was not modified since an over-abundance of
features were butlt into the system from the start. For example, expandability capacity was built
into the system so that, even after 2500 films were transferred onto videodisc, the

Cinerobotheque would only be half-filled (Pennefather, 1993). In this way, all potential needs
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The whole contraption weighs approximately 600 pounds. The cameras are controlled by a

console.

An electrician who worked on IMAX shoots, states that the IMAX team was forced to
design and build their own mounts, since there were no commercially available ones that met the
special needs of such a shoot (Therrien, 1992). The innovation is considered by the user, a
photography technology specialist, to be a spin-off of IMAX technology. The rig and mount

were developed to support IMAX aerial filmmaking.

The decision to go ahead with the project was based on the fact that the NFB had made
a commitment to support IMAX technology. By providing technology and filmmakng
expertise to IMAX. revenue would be generated for the NFB once the films were shown in

theaters

Initiation Phase:

The photography technology specialist at the NFB, specified a ng and mount for the
purpose of achieving stable, aerial footage. The NFB development team knew that no suitable
technology existed which could handle the special requirements of IMAX cameras. The concept
and written specifications for the nnovation originated within the NFB The innovation was
based on previous mechanisms but modified to focus on reducing image imperfections and to be

used in non-standard filmmaking.
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Digital sounc 1s not new to motion pictures but most current methods involve using a
separate medium for the sound track. Specifically, sound can be run separately on compact discs
or «1gital tape or it may be attached to the film itself (Supply and Services Canada, 1989). As
stated in the Supply and Services bulietin, these methods may provide good sound quality but
using CDs and digital tape can lead to synchronization problems anc having the sound attached
to the {ilm can lzad to difficulties in splcing and film breaks. The bulletin states thay the
solution to the p1oblem hes 1n developing a method of writing digitized sound directly on the

film, 1n the narrow strip beside the image called a data channel.

Initiation Phase:

Tech Research searched the environment by speaking with projector manutacturers and
film manufacturers, to find out iIf the technology was feasible Both gave positive feedback.
However, since the industry consisted prin, inly of users of 35 mm film, rather than 16 mm film,

the decision was made to try to first put digital sound on 35 mm.

In addition to finding a new method to put sound on film, the NFB planned to create
solid state readers which would last longer, with less maintenance, and which could read regular
and digital sound. The NFB iclenufied a consortium of Canadian partner companies to help in
the research and development of Digisound and to pool their resources The NFB obtained
funding from the Department of Supply and Services Canada to design and develc » the

innovation
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project since costs were too high and sales too low. This competitor wanted to team up with the
NFB but the NFB did not have the budget nor the desire to go ahead with a project that had so

many players and much confusion surrounding its development.

Performance:

Since Digisound did not proceed beyond the initiation (prototype) phase, the Assistant
Director of Tech Research, did no* consider the innovation to be a user success Technically, the
innovation was a success at the time but changes in 16 mm technology made usage of the project
less feasible. rurthenmore, the NFB could not compete, nor did they desire to, with the multiple
players and the high budgets of competing organizations. Therefore, it did not meet the needs of
the user, the NFB or tae industry since it was never developed for internal use nor as a
commercial product Meanwhile, the rapidly developing video projector technologies and
decline of the 16mm release print presentation could not justify the product, because the
solution became too costly i relation to the alternative video approach. However, a detailed
technical paper entitled "Digital Opuical Sound on 35mm Motion-Picture Film" by Syd Wiles,
Frederick Gasot and Ed Zwaneveld, was presented at the UNIATEC 17th International
Congress, Montreal in October 1989 and published in the SMPTE Joumnal, November, 1990.

The NFB received a certificate of ment based on the techmical quality of the research paper.
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1.6 Sound genie

The Problem:

The need for the Sound Genie grew out of the fact that the NFB’s sound Itbrary, called
the Sonothéque, had accumulated approximately 1200 hours of analog tape material
representing 40,000 sound effects varying in length from 5 seconds to 10 minutes With the
Sonothéque system, the user was forced to manually search through and operate the system The
sound editors would manually make selections from paper-back catalogues, locate and handle
tape maternial for auditioning purposes and then order the required copies Order processing was
also performed manually. Furthermore, sound was subjected to quality limitations and possible
deterioration due to the use of older, analog technology. Therefore, the process of finding,
retrieving, and transfernng specific effects from the tapes was laborious and time-consuming

(Jaslowitz et al, 1990).

The Innovation'

The Sound Geme is a ""robotic digital sound library management system" (R&D
internal report). It is a high capacity fully automated R-DAT (rotary-head digital audio tape)
technology. The system comprises four elements They are the RSM (robotic system manager),
which is an element consisting of a robot and 1ts control computer and storage unit for R-DAT
cassettes, a Playback/Copy system compnsing muitiple R-DAT players/recorders; a Sound
Effects Database System, which is an “electronic catalogue™ of all the stored sound effects; and

Editor Work Stations, multiple w. rk stations forming a network that can be linked to the
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with Tech Research and external companies, were the developers and the users are sound

editors and the sound hbrarian at the NFB.

The environment was searched by Tech Research to see if any suitable innovations
existed upon which to build their new innovation. Tech Research was then asked to do the
actual research, designing and development of the Sound Genie with the cooperation of an
Ontario company active in the fields of robotics, computers, electronics and communication
systems while industrial design was handled by a company from Toronto, Ontario (Tech. R&D.,
1990). With the help of the robotics company, the NFB's Tech Research Division, in
consultation with the Sourd Department, realized a project plan and specifications for the design

and development of the Sound Genie.

Tech Research, along with the Sound Department at the NFB, prepared functional
requirements for the Sound Genie:

1. the system should be capable of storing up to 2000 hours of high-quality sound
effects;

2. a1t should have a user friendly interface which would allow for quick scanming of
library contents on screen,;

3. the operational equipment must be fully automated;

4. and the system must be compatible with current organizational practices and

equipment, while adaptable to anticipated future needs (Jaslowitz et al, 1990)

Afier establishing the functional requirements listed above, the development team

searched for a suitable storage medium. They decided upon R-DAT technology due to its
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Modifications:

Modifications to the Sound Genie were made based the suggestions of users who
interacted with the system on a daily basis. The suggestions were forwarded to the designers via
the project manager. As a result of this, some programs had been made more flexible and
workstation computers had been upgraded to reduce waiting time  H.wever, major
modifications were needed early on in the implementation stage and they were not done because
the contract was constdered "closed” meaning that the original contractor was not available to
handle required modifications and the human and financial resources needed to do the

modifications in-house were not available.

Performance-

Though the system was active for 4-5 years and used for hundreds of films, eventually
technical problems with the robot made it inefficient to use By the end of the first year of
implementation, the advantages and disadvantages of the Sound Genie came to hght.
Specifically, its advantages included the elimination of tape handling and the rapid access to
those sound effects which were to be transferred to film. The disadvantages of the system
included its linear access, which slows down the system and the unexpected software

breakdowns (Chevaher and Millette, 1991)

According to the sound engineers interviewed, the NFB took a gamble on choosing the
R-DAT medium. They lost the gamble because the industry went in the direction of discs

instead. Prince (1989) states that "as the debate about Dngital Audio Tape (DAT) rages on in
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organization's image in the field of sound technology. It also met the needs of the industry

because the robotics company learned from the technology and they were permitted to sell it, if

they so destred.

1.7 Stockshot evaluation video system

The Problem

The stockshot library collection contains more than 13 mullion feet of original negative
film and an additional 600,000 feet are added each year (Rice- Barker, 1993). The collection
includes almost a century of footage compiled over the past 50 years (Cartier, 1990) such as
images of Canadian life and milestones in Canadian political events such as the Duke of York
arriving tn Montreal (1901), the funeral of Sir Wilfnd Launer (1919) and the Canadian armed

forces at the front in the two World Wars

At the NFB, footage was catalogued on index cards. Clients wishung access to the
matertal would have to visit the NFB head office in Montreal, search the index cards, and then
review the onginal negative material, marking sections of interest with httle paper tabs stuck into
the sprocket holes These sections were subsequently transferred either to film or to videotape at

the chent’s request by the NFB stockshot librarian

According to the stockshot librarian, the need for improvements was voiced by users of
the technology. The main users of the technology are filmmakers, television production staf¥,

museums and cultural centers, and government agencies The selectors and cataloguers, who

85




were working almost exclusively with negative images, wanted a video system that would be
capable of inversion so that positive images could be obtained of the negative film onginal.

Negat:ve images were too unclear and certain important elements, like snow or rain, were

invisible when viewing negatives.

The Innovation:

The Stockshot Evaluation Video System 1s a medified 16/35 mm film editing table
which has been adapted as a telecine (Rice-Barker, 1993). It facilitates hbraiy access to
external filmmakers by making available evaluation-grade positive video copies on 3/4" or Viio

media, with burmed in footage and tunecode to assist ordering and discourage piracy (Gasot et

al, 1991).

The stochshot library staff requested the help of Tech Research in the design and
development of a piece of equipment which would screen both negative and positive images as
well as transfer the material onto video so that stockshots can be sent to filmmakers by mail or

courier.

According to the Tech Research manager on the project, the motive for creating the
innovation was threefold. to minimize the handling of the priceless onginal film materials, to
make the contents of the library available nationwide, and to facilitate viewing of the stockshots

by reversing negative film images to positive film images (Rice-Barker, 1993)
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was scratched an the resulting image was not broadcast quality. It shouid be noted that

achieving broadcast quality was not a design requirement

Modifications'

The system was reviewed and modified An optics expert was ash.ed to examine the
stockshot table's optical system (Rice-Barker, 1993) The stockshat librarian stated that the
optical was sent to the optical expert's offices in Toronto for modification The optical was

improved but the image remained unstable.

Performance

The mnovation was not considered a success by Tech Research or the stockshot library
staff since its technical problems were never resolved to complete satisfaction. Eventually, an
entirely new, single format table, manufactured for the purpose of ransferning film to video, was
purchased from CTM, France The Storkshot Evaluation Video System was transferred to the

National Archives of Canada.

1.8 Negative harndling work station

The Problem

Filmmaking is a process of many individual steps which make up the pre-production,

production and post-production stages. At each stage, a different group of specialists handle
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and manipulate the film 1n order to eventually armmive at a completed film  Some steps n the
process are considered to be "bottlenecks” In other words, the project moves along until it
amves at a certain department where it remains for an inconveniently lengthy stay due to the
complexities of that department's tasks Ome of these sc-called hnttleneck departments is that of
negative cutting and inspection  Here, the specialists (working with white gloves in glass
enclosed rooms) are responsible for the cutting of negatives with scissors, cataloguing negative
materials. synching of optical soundtracks, inspecting tnal pnints. preparing orders for
production. and a variety of other jobs including operating computers for cataloguing and

making up dummy rolls (Shipley. 1993)

Negati* ¢ cutting 1s considered by staff to be one of the most strenuous and demanding
jobs in the industry. Not only must the cutter deal with tedious tasks and an ultra-stenle
envircnment, but also with physical dangers such as amputation of fingers and migraine
headaches (Shipley, 1993) Tech Research decided to respond to negative handling complaints
by designing an ergonomic work station that would improve staff comfort and increase

productivity by way of automating certain tasks.

The Innovation:

The innovation is an ergonomically-designed workstation for the cutting and

inspection of negatives.
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confusion of design cnteria which Ergo Destgners was unable to address The project did not

reach the implementation stage

Performance

The project was not successful in that it did not reach the implementation stage and did
not meet users needs. However, it was considered a success by Tech Research in that the project
resulted in the documentation of new knowledge concerning human factors and their resolution
A technical report on the project was presented at the 136th SMPTE Technical Conference and
World Media Expo on October 14, 1994, It was published in the November 1995, SMPTE
Joumal. under the title "Re-engineenng negative inspection and cutting: A study of its work

process ergonomics and the definition of computenzed workstations for each activity "

2, Cross-Case Analysis

In descnibing the eight cases. certain recumng themes and patterns emerge providing
clues about which vanables are important to the in-house innovation process, about how success
and failure are defined 1n the in-house context. about what antecedent factors may lead to
mnovation failure, and about how the process of in-house innovation differs from and/or
simulates the new product development process and the innovation adoption process. In this
section, we will explore the salient themes and concepts which emerge from the narrative case

summaries.
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Third, the issue of idea champions arose in the narratives of more than one innovation.
The need to persuade decisicn makers as to the value of the innovation occurred, interestingly,
toward the later phases of implementation The actual initiation, researching and developing of
the project usually unfolded without management intervention or negative feedbach from staff
members However, resistance to the innovation often developed dunng the later phases of

implementation if too much time was spent debugging and modifying

".. each new feature had to be tested .. It took a few vears.. ..Sometimes my supervisor at that
tume was questioming the true foundation of this project . 1 had 10 stand up for it . While you do
research and experiment you're not doing your job... While you debug vou are losing ume ..I'm
not producing what my supervisor would hike me 1o produce  We have 1o sacrifice ime 10 test
the imnovation ..."

- Animation cameraperson, Animaster

Idea champions, for in-house innovations, are comprised of one or more individuals
who push for the acceptance of an idea, and the continued developmeni and modification of a
project. In the new product development process, an idea champion is an individual who pushes
for the development and marketing of a particular new product (Cooper, 1993) For adoption-
oriented companies, idea champions are those who stnive for the adoprion of a particular
innovation (Rogers, 1983). Idea champions, for in-house innovations, are usually present
throughout the entire in-house mnovation process They are often required to champion the

project fromn initial idea and through any additional modifications.
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Fourth, the relationship between the NFB and external entities 1s a complex one
whether dealing with contracted partners such as manufacturing firms, ndependently hired
consultants or fnends and associates n related industnal fields The NFB s, at once, a highly
autonomous institution in terms of generating ideas: yet, the NFB 15 also dependent on external
bodies for information and expertise This dependent relationship seems to cause some
difficulties when the NFB cannot adequately control the relationship due to the distance between
parties or due to problems in communication
" [The Amimaster] was started by a (German company . But 1t was not successful "

-Animation cameraperson. Animaster
" [The Ammaster project was getung nowhere  We asked a Montreal software company (o
check what was gomg on [The original contractor] was not gmng the way we wanted them to
go "

-Engineer, Animaster

However, external friends and associates can be valuable sources of information which
can help generate new innovations or provide information which can effect the innovation's
continued development. For example, an NFB filmmaker and NFB cinematographer were
personal friends with IMAX developers and thus had the opportunity to develop support

innovations for IMAX productions such as the Helicopter Rig and Mount
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In-house innovators, given that most of their innovations are not destined for the
external marketplace. develop cooperative relationships with outside companies as a way of
generating new information and encouraging alhances with organizations capable of
participating 1n the manufacture, design or assembly of NFB innovations  For new product
development companies, external communication with other companies 1s generally for the
purpose of gathering diverse viewpoints which can lead to improved productuvity (Clark and
Fujimoto. 1991: Imai et al, 1985, Katz. 1982, Katz and Tushman, 1981) Adoption-onented
compantes, especially 1f they are "laggards” depend on external communication as a form of
uncertainty reduction (Rogers. 1983) The more mnformation they gather from their peers, the
more certain they will be about the potental benefits of adopting a particular innovation
Relationships with external companies for m-house innovators. however, 1s much more
complex Extemnal mput comes in the shape of partner companies, or consortiums, brought
together specifically for the development and. at times. implementation. of an inriovation The
understanding 1s that the partnership between the NFB and the other companies will be
disbanded once the innovation 1s complete However, some partner orgamzations can be

contracted to help maintain the technological components of an innovation if problems arnise.

Fifth, some of the innovations strongly effected administrative and managerial
structures. Changes, such as acquinng new offices. bullding new facilities, and hinng of
personnel, were implemented 1n order to fully maximze use of the in-house innovation during

implementation Some of these changes produced resistance and conflict among existing

personnel
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house innovations 1s to reduce "housekeeping" tasks while increasing the time available for more

important work.

"....The question was 'What could we do to use computers more productively [in
amimation]. .The early 3D computer ammation systems were not user friendly.. We wanted 10
put antmation tools in the hands of the users.."

-Computer programmer, FLIP

While increasing the rate of production and distribution was cited as the most common
Initial Focus for NFB in-house innovation, improving the quality of production and distribution
was also important Quality can be improved by creating in-house innovations which help create
a better film or a more effective distnbution system Quality involves improving the look or the
operations of a final NFB product as opposed to getting the product out within a speedier ime
frame The hehcopter rig and mount were created to timprove the "look" of IMAX films and the

Cinerobotheque was created to improve the quality of distributing NFB films to the public

".. When vou have a high quality image, anything that i1s disturbing in the image - any
imperfection is verv apparent.. so we have been fighting very hard to perfect the image. "

-Cinematographer, Helicopter ng and mount

"...We wanied 10 produce a facility 1o allow the public 10 access the NFB collection... We used 1o
have a hbrarian who put the cassette into the [video] player. It worked but [ felt it was time for
a different [distnbution] concept..."

-Manager, technical services, Cinerobotheque






L

Apart from the cost issue, the reasons for imtiating an innovation are, for new product
development companies, to increase profits and meet corporate objectives (Booz, Allen and
Hamilton, 1982), while adoption-oriented companies acquire innovations in order to solve
internal problems. It is evident from the discussion of initial focuses, that in-house innovations,
like those of adopted companies, are created to solve internal problems. The difference lies in
the fact that companies which adopt innovations do so, generally, with the intention of
implementinp the innovation throughout the company while in-house inno- ators implement their
innovations within a very hmated group of individuals and for the purpose of satisfying the
needs of a particular progect (1. a film) It is important to note, however, that the creation of in-
house innovations, does involve considering the usefulness of the innovation beyond its primary

objective (1. use in other films)

Though there are several reasons why an in-house innovation 1s initiated, there is only
one desirable outcome - a successful innovation. Success can mean many things in different
contexts, but at the NFB, the definition of a successful innovation is inextricably tied into its

capacity to meet the users needs while adhering to the NFB's mission objectives.

The NFB's mission, according to its 1993-94 Annual Report 1s, in part, to :

- Produce and distribute and to promote the production and distribution of films
designed to interpret Canada to Canadians and to other nations;

- To encourage research in film activity and to make available the results thereof to

persons engaged in the production of films.

How does in-house innovation at the NFB help achieve these objectives? First, the

production and distribution of films requires innovations that meet user needs. The innovations
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Table 6: Various Criteria for Success

CRITERIA FOR SUCCESS # of times mentioned

Extent of usefulness

Efficiency

Capacity to expand and create spin-offs

4

Ease of use 2
2

1

1

Ability to generate prestige for NFB

If an in-house innovation did not meet one or more of these criteria, they are still not
necessarily considered failures. Apparently. a mid-range measure of performance exists
between the two extrerine points. For example, though the Negative Handling Work Station was
not considered to be a success. 1t was not cited as a total failure because, according to a Tech
Research manager, it "added to knowledge about human factors”. Also, the Sound Genie, which
is considered to be a "closed" project. overall, is still partially functional since its software

portion is still in use.

"The project was simply to 'make a box' - when that was done - Well plug it into the wall and
‘that's u, that's all'..That was the major cause of [the roboi's] failure... But we stll use the
software.”

-Sound Engineer, Sound Genie

Like in-house innovators, adoption-oriented companies define a successful innovation as
one which has been implemented and used (Kimberly, 1981). It then follows that failed
innovations are those which have not been implemented or were terminated due to undesirable
consequences. But, for the NFB, even failed innovations, such as the Negative Handling Work

Station, or the Sound Genie, were not considered complete failures because they had "increased




knowledge" about the relevant technological field. An in-house innovation, then, can draw

from the knowledge gained in the development process even for failed innovations.

If a farled innovation is one which is useless, difficult to learn, etc.. Why did it turn out
that way? Developers and users obviously set out with the intention of creating an innovation
which would meet all relevant needs, so, what went wrong during the process to result in a
failed, or a not completely successful innovation? An analysis of the NFB data surfaced three
(3) primary antecedent factors related to failed innovation:

a) Timing and Nature of External Input

b) Performing of Necessary Modifications

c) Choice of Base Technology

See Appendix B for the Innovation Performance and Event Matnix.

In-house innovations can fail if external input 1s received too early in the innovation
process. For in-house innovation, it scems that the needs and desires of intemal users as to
features to be included, design and ergonomics of the innovation, etc  should be clarified before
external experts appear on the scene. External input at the early stages an result in confusion,
misunderstanding of needs and poor communication For example, an ergonomics expert
participated in the early design phase of the Megative Handling Work Station, and information

relating to needs was both poorly communicated by users and misunderstood by the expert.

On the other hand, the nature of external input, if it is in the form of new information,
may be beneficial to an organization during early stages in the innovation process. For example,

Digisound did not go beyond the prototype stage due to new information received from friends
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working on it and the result was not verv good because, first of all, that table was not made for
negatives. When you do edinng you work with a print, not a neganve..."”

-Stockshot Librarian, Stockshot System

In adopter companies, innovation failure can occur due to a high level of resistance from
employees, poor strategic planning, lack of upper management support and absence of policies
surrounding the innovation's introduction into the organization (see Hage and Aiken, 1970;
Kimberly, 1981: Zaltman et al, 1973) These concepts relate to the context into which the
innovation has been adopted. Often, the innovation 1s perceived as a "foreign body" - a threat
to the existing structure of the adopting company New product development companies suffer
innovation failure if the new product 1s not accepted by the marhetplace. In-house innovation
failure. on the other hand. has more to do with the technological aspects of the innovation itself.
the gathering of information about it. maintaining/modifying 1t. and choosing the right
alternative to serve as a base technology This goes beyond the five attnbutes of mnovations
(Rogers. 1983) to include an attnbute of adaptability which can be defined as the degree to

which an innovation is adaptable for other uses or purposes

In looking at the process of in-house innovation, the eight cases will be analyzed from
two perspectives. First, the general steps of the in-house innovation process will be studied-
How does the process unfold for in-house innovations? Second, possible reasons for in-house
innovation failure will be looked at: What went wrong during the process of in-house

innovation?
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The process of in-house innovation begins with an "Initiation Phase”. Overall, the
Initiation Phase is composed of an awareness of a "performance gap” and specific activities
relating to the information-gathering, searching and acquiring of expertise and resources as well

as conceptualizing, designing and planning for the creation of a prototype. The five stages of the

Initiation Phase are described below:

3.1 Awareness

Each of the cases began with an "awareness” that something was needed or desired.
This awareness consisted of either (1) an opportunity to fill a void in some technical field or (2)
as a way to meet certain users needs which have been neglected by the available tecchnology.
This "void awareness", mentioned in (1) is usually felt by developers since they are
knowledgeable about developments 1n their respective fields. Thus, they may find room for
improvements or changes which can then be transferred to internal users  The awareness of
needs, mentioned in (2) comes, for the most part, from users themselves, who require very

customized technology in order to fulfill their distinctive needs

In this study, users were responsible for identifying the problem for four (4) of the eight
in-house innovations, developers were responsible for identifying the problem for three (3) of
the in-house innovations and one (1) problem was identified by an individual who was both a

user and a developer.
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3.2 Initial focus

The Initial Focus stage occurs after a problem has been identified by either a potential
user or developer of the in-house innovation. Initial Focus involves the determination, by the
users and developers, of the primary need or driving force behind the innovation's eventual
creation. The need to innovate arises for a number of different reasons. In the present study, the
most common reason 1s the desire to speed up the rate of production or distribution  Five (5) out
of eight n-house 1nnovations compnised this as the pnmary reason for starting the in-house
innovation process. Improving the quality of production was the next important instigating

factor for three (3) of the in-house mnnovations

Quality improvement was cited for three (3) of the eight in-house innovations  Quality
improvement relates to the enhancing of the fitm uself by way of tmproving production-related
mnovation or enhancing distribution of films by way of distnbution-related innovations such as

the Cinerobotheque

Cost reduction was cited as an Initial Focus for only two (2) of the eight in-house
innovations and this issue was secondary to other reasons such as increasing the rate of
production. This cost issue may be a more sahient factor 1n a private company than in a public
one such as the NFB. The NFB, being a government agency , receives a certain amount of R& D

funding specifically for the development of in-house nnovations.

Mecting External Market Needs was cited as an Initial Focus for two (2) of the eight in-

house innovations. As stated early in the study, our definition of in-house innovation involves
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This consortium of experts may include designers and/or manufacturers gathered from outside
of the organization. The in-house innovators then create a formal working relationship with

these other organizations.

The Assembly stage is an unportant factor 1n assuning the success of an in-house
innovation. If the wrong experts, whether internal or external, are chosen for a project, their
participation may lead to a stalling of the project (until new contractors are hired) or failure of an
in-house mnovation The Amimaster innovation suffered a stall period because the German
software firm hired (o participate in the development of the project, was not performing to the
NFB's expectations A Montreal-area firm was later hired to take their place and re-orient the

project.

3.4 Search

The Searching phase in adoption-models involves looking for innovations in the external
environment which may be acquired and implemented to solve some orgamzational problem.
However, for in-house innovators, the concept of a "Search” 1s somewhat different.
"Searching”, for in-house mnovators, does not involve looking for a new innovation to purchase
but rather a base or benchmark technology which, once significantly modified. becomes a
tailored in-house innovation. A base technology is one which 1s used as a skeleton upon which
a new 1nnovation 1s built. These base technologies or some of their components may be
purchased to serve as building blocks for the future innovation. A benchmark technology is one

which serves as a model , or an overall concept, upon which the in-house innovator may
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improve or modify. Most often, these benchmark technologies are not purchased but the ideas

behind them are researched and used for the development of in-house innovations.

It is apparent from the analysis that user-driven in-house innovations irvolve searches
for base technologies while developer-driven in-house innovations comprise searches for
benchmark technologies. This may be traced to the fact that user-driven in-house technologies
arise from specific, idiosyncratic needs where the user is not necessarily privy to information
about developments in the relevant technological field On the other hand, developers are aware
of relevant technologies and are in a position of expertise to understand how these technologies
may be enhanced or re-invented to suit their own organization's purposes. A 'ich, user-driven
technologtes must be "built up” from scratch whereas developer-driven innovations are chiseled

down or restructured from existing technology.

Though the in-house innovators who search {or base or benchmark technologies are
highly knowledgeable about their relevant fields, poor choices may stll be made It is possibie,
as illustrated by the Stockshot Evaluation Video System example, for the search to be
ineffectively performed. In this case, the fruits of the search yielded a piece of equipment which
was purchased and modified but which remained unsuitable for user needs and detnmental to
stockshot materials. (A later search yielded a company which produced equipment which more

than adequately satisfied the needs of the users.)
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breakthrough technology. However, for the ,urpose of differentiating the various stages of the
innovation process, we refer to an innovation as a Prototype during its early stages in the

Implementation phase.

If simple to construct, the originz! Prototype may be created in-house as a visual aid to
help persuade decision-makers of the eventual innovatica's benefits or it may be manufactured
by an external contractor thousands of miles away. Modifications to the Prototype can occur
before, during, or afier a Trial-Run. As explained below, a Trial-Run may include a first use

such as an actual film production shooting session.

2.7 Trial-Run

A Trnal-Run m.., involve a simple laboratory test to see 1f all the components of the
innovation are working However, for the majority of in-house innovations a Trial-Run is
synonymous with the preliminary use of the innovation. For example, the Trial-Run for FLIP
was an actual ammated production called "Mirrors of Time" (see case summary section). Trial-
Runs, as well as the next two stages - Debugging and Modifications, may also occur

simultaneously or in a variety of different ime-order sequences.

3.3 Debugging

Debugging, often associated with improving computer programs, is a stage which
involves slight but necessary improvements to the technology. Debugging involves adjusting

elements of the technology that are already part of the in-house innovation. This is different
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4. A Synthesis of the In-house Model with New Product Development and Adoption

Models

In this section, we revisit the questions posed early in the study. By bringing together
two well-established traditional fields of innovation research we were able to gain some insight
and understanding of the workings of in-house innovations. Below we will review the questions

in light of our discovenies.

4.1 The start of the process

Early in this paper we asked the question: " Does the in-house innovation process start
with a performance gap?” The purpose of asking this question is to understand how the notion
of a performance gap is interpreted in the context of in-house innovation We have seen that, in
the innovation adoption literature, Zaltman et al (1973) define a "performance pap” as
"discrepancies between what the organization could do by virtue of a goal-related opportunity in
its environment and what it actually does in terms of exploiting that opportunity ." For
example, decision-makers receive information via trade-shows, journals, media, etc . and they
may come to believe that their own organization would benefit by adopting a new innovation
such as an advanced color photocopier. However, in the case of in-house innovation, a
performance gap has a slightly different focus. While adoption-oriented companies measure the
gap based on internal or external changes or information which cause decision-makers to take
action, in-house innovators perceive performance gaps based to a great extent on internal needs

only. In-house innovators are not generally motivated by outside forces to create an innovation.

118







suggest that this is true. In-house innovation are not routinized in the same way as adopted
innovation are. Adopted innovations become part of the day-to-day life of an organization until
they are no longer considered "new". However, in-house innovations, such as the
Cinerobotheque, are umique to the world If many cinerobotheques cropped up around the
world, then predictably, cinerobotheques would no longer be considered innovative. But, the
fact is that there is presently only one such technology and it 1s unlikely that similar innovations
will be implemented on a great scale, therefore most in-house innovations will always be

considered as "mnnovative”.

4.3 Process steps

Our first two questions about the stages of in-house innovation were: Do the early
process steps for in-house innovation resemble the stages of a typical new product development
model? And. do the later process steps for in-house innovation resemble the stages of a typical
innovation adoption model? We expected that the early in-house stages would resemble the new
product development process because the early in-house stages are, 1n fact, stages focused on the
development of an eventual prototype. We found that the first stages of the in-hcase innovation
process consisted of steps and stages which were more similar to the mnovation adoption
process rather than the new product development process. Specifically, awareness of a need for
both the in-house innovation process and the adoption process was triggered by an internal
problem. This is contrary to the start of the new development process which generally involves

a desire to increase profits, market share and other economic or market objectives. The stage
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“Initial Focus" for in-house innovations was also similar to the Matching activities described in
the Initiation section of the adoption process. Both involve conceptually fitting a new
innovation idea to an internal problem. The difference lies in the outcome of this activity. For
adoption-oriented companies, a suitable innovation usually exists in the environment and is
available for acquisition. But, for in-house innovation, the Matching mvolves thinking about
which base or benchmark technologies can be purchased and modified for use The Assembly
phase is unique to the in-house process. However, creating mnovation-specific partnerships with
other organizations for the purpose of developing a new mnnovation is comparable to creating
project teams as in the new product development process. Though both the in-house imnovation
process and the adoption process involve a Search phase, the search activities of the in-house
innovation process are fundamentally different from the searching activiies performed by
adoption-onented companies Specifically, in-house innovators search for the base or
benchmark technology which will serve as a foundation for the in-house innovation. On the
other hand, adoption compames search for innovations which will fit their orgamization's needs
with the least amount of difficulties. Therefore, we see that, contrary to our expectations, the
beginning of the in-house innovation process did not resemble that of the new product

development process, but rather the early stages of the mnovation adoption process.

The second half of the in-house innovation process, hawever, did resemble certain
stages of the new product development process. In particular, the Specification stage, Prototype
stage and the Debugging stage of the in-house process very closely resemble the activities which
take place duning the Development and Testing stages of the new product development model
In addition, both the new product development process and the in-house process make use of
Trial Runs for their innovations. But, whereas the Tnial Run stage for new product development

involves testing the innovation, the market and production processes, the Trial Run stage for in-
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performance was assessed by in-house innovators. Our findings suggest that in-house
innovations are judged on the basis of their technical qualities. Rogers' (1983) attributes of
innovations (relative advantage, complexity, compatibility, trialability and observability) are
useful tools for in-house innovators when evaluating the success of an innovation. Is it better
than the technology that preceded it? Is it easy to leam and use? Is it compatible with the
organizations goals, values and mission? Can we experiment with it? Are the benefits of its use
visible in our final products? These are the types of questions NFB users and developers ask
themselves and each other when evaluating their in-house innovations. 1t is evident that these
questions are technological 1n nature and can be expressed in terms of Rogers' (1983) five

_ attributes of innovations. As we stated earlier, however, an additional attribute has arisen in
relation to the judging of an in-house innovation's performance. The attribute of Adaptability is
an important critena for success. If an innovation is not adaptable it risks becoming obsolete

very quickly and adding features to the main technology becomes problematic.
VI LIMITATIONS
The present study is a preliminary, explcratory work and does not claim to reflect
causality. Rather, our interest lies in preparing a foundation from which further research may

evolve to develop a theory of in-house innovation.

The most important limitation is that only one organization, the National Film Board of
Canada, was used for the study, hence, there is less basis for the generalizat _n of the research

results.
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4, Exploring the in-house innovation process in terms of its impact on administrative
and structural changes: Innovations can substantially effect the world around them. In
orgamizations, new innovations can result in restructuring departments, building facilities, hiring
and firing personnel, etc... all in the interest of maximizing the innovation's potential. What
type of impact does in-house innovation have on organizational structure? How does in-house
innovation in one department effect the organization as a whole? When can conflict, resistance
and resentment among employees increase? What happens if major restructuring occurs and the
innovation then fails? This area of research applies to organizational development and strategy
literature in particular In-house innovators would benefit by (i) understanding the effects such
innovation related changes have on their employees and (ii) by gaining some msight into how

such changes can be handled and planned for strategically.

X. RECOMMENDATIONS

In light of the findings presented in this paper, we may offer several recommendations
to the NFB to help u:.em reduce the number of unsuccessful innovations. Overall, our in-house
innovation model will allow for a better understanding of the sequence of events and activities
within each process stage. As such, the NFB can use this information to help plan activities,
allocate budgets, develop strategies and manage human resources more efficiently throughout

the process.
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innovation. For failed innovations, modifications were performed only before and during
Trial-Runs or they were neglected altogether. Therefore the NFB should encourage post Trial-

Run modifications to ensure that the innovation is truly well-tailored for the user.

3. Select appropriate base technologies: User-driven innovations are founded on base
technologies which are those pieces of equipment purchased by the NFB to be modified for
internal use. Base technologies are found via a search of the environment carried out by the
develupr. The information in this study suggests that some searches yielded unsuitable base
technologies ultimately leading to a failed innovation For example, the Stockshot System was
founded upon an editing table which, when used, scratched the stockshot footage and presented
a poor, flickening image. Developers and external contractors were unable to modify it to user
satisfaction. This was, thus, a poor choice “or a bas~ technology. The NFB's search must be
thorough and developers (and users, if at all possible) should personally interact with the base
technology as a way of assessing its appropriateness and ability to handle major technological
modifications.

X1. CONCLUSION

The in-house innovation process is not a rare occurrence in today's organizations. But.
the field of innovation research has been overrun by the wave of new product development,
innovation adoption and diffusion literature. Here, the attempt at a preliminary model of the in-
house innovation process has been presented with the hope that it will generate some interest in
this important area of research. On more practical terms, the NFB is currently undergoing major
cuts in funding and human resource. On the day I write this conclusion, the Mont.eal Gazette

(March 19, 1996) headline states "NFB cuts 170 jobs here, 10 elsewhere". The story reads that
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APPENDIX A
INTERVIEW GUIDE

1. PROCESS: Describe the innovation process at the National Film Board .

How does it differ for successful vs unsuccessful innovations?

2. PEOPLE: Define the people involved in the innovation process.

a)
b)
©)
d)
¢)
f
g)
h)
i)

»

k)

What positions do they hold?

Do some work for organizations outside the NFB?

What level of authority are these people in? (staff, mid-mgmt, top mgmt)

Is the same developer used for every innovation?

Do idea champions exist?

Is there a mediator who brings the user and developer together?

Do users and developers work together?

Who decides whether or not the innovation will be implemented?
Sometimes, the organization must be restructured to accommodate an
innovation. Describe such an event. Who is in charge of restructuring
(position, authority, function)

Once an innovation is used in the users film and has become part of the NFB’s
“knowledge bank”, who has access to the innavation for further usage (eg. in
other films)?

Once the innovation has become routine in NFB activities, how is w.2
innovation evaluated as a successful innovation or a failed one?

3. STRATEGIES: Define the standardized processes and formalized procedures that are
used in the innovation process .

a)
b)
<)
d)
€)

f

Do any meetings take place? when? where? with who?

Is the meeting formal or informal?

Are there any forms that must be filled out during the innovation process?
How formalized and standardized is the decision-making process?

Once the innovation is part of the “knowledge bank”, are forms needed to
access it?

Does the NFB have a formal evaluation process to judge the success or failure
of a particular innovation?

4, OTHER VARIABLES: Outside of the people involved and the strategies, what other
factors seem to consistently influence the success or failure of an innovation?

a)
b)
<)
d)
¢)
f)

g)
h)
i)

Has the NFB changed in terms of its context over the past S years?
Rewards for innovation?

Incentives or motivation for innovation?

Leadership in innovation?

Departmental groupings?

Resources?

Mission, goals or objectives of the NFB?

Cultural changes?

Market demand for innovation?

cont...
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Was it modified after its original use?

Was it used for another function before being implemented in the user’s film?
What happened to the innovation after it was used in the users film?

Who was responsible for it?

Who had access to it?

Were any procedures followed at this stage?

STAGE 7.

Was the innovation used in any other film? How many?

Was it modified Tor these films?

If someone wanted to use the innovation for their film, what would they have to do?

STAGE 8.

Do you think this innovation was successful? Why?

How do you judge the success of an innovation?

Do you feel it met the users needs? the NFBs needs? the Industry’s needs?
If it did not meet these needs could it still be considered useful? Why?
Were there any standard, formal evaluations of this innovation?

For USER, DEVELOPER, DECISION-MAKER, MEDIATOR, IDEA CHAMPION, OTHER

age

gender

seniority

education

skills (years at same job)
type of job

level of authority
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Appendix D
Event Listing Matrix
Failed Innovations

5. Digisound

a) Awareness of gap

by developer
b) Imtial Focus listing
features and objectives
¢) Assemble team of
experts
d) Search for benchmark
technology
e)Translate features into
technical specifications
f) External input in form of
new nformation
) Termunation of the
RO ALIoNH

Deactivated

6. Sound Genie

a) Awarencss of gap

by user
b) Inihal Focus listing
features anct objectincs
c) Assemble team of
ex
d)Secarch for base
technology
¢)Translatc features into
technical specifications

a) Protonype by extemnal
contractor

b) Decision to mnplement
¢)Tnal-run

d) No modification

¢) Termunate

Robot portion s
Deactiv ated

Software poruonts sal
Actine

7. Stockshot system

a) Awarencss of gap
by user

b) Imtiat Focus histing

features and objectives

c) Assemble team of

expers

d) Search and purchase a
benchmark technology
¢)Translate features into
technical specifications

a) Negatne user feedback
b) Modified by external
contractor

¢) Adduuonal negative user
feedbach

d)canovate

Deactiv ated, transferred to
Natonal Archnes of
Canada for theiruse New
base technology purchased
and s Active

8. Neg. work station

a) Awareness of gap

by user
b) Assemble team of
experts
c¢) Eatemal contractor mput
d) Imbal Focus histing
features and objectives
e)Translale features into
technical specafications

a) Prototype by external
ocontractor

b) Negatinc user feedbach
¢) Termnate

Deactin ated
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