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ABSTRACT

There is significant uncertainty ass. oo - new technology. By detault
the primary concern, in both the pr SRENUTN 1SS SeCtors, is with determining
whether the technology has a poter- - ated successtully. This may be even
more important than the magnituw: - ~ 1o . it or benefit.

The research work described hereim -=r: -+« v consolidation of expert knowledge, and
experience into an industry consenss: * s-chim  The background information originates
from practicing professionals. It is psckagwd 1n a neat, concise and easy understandable
methodology for assessing the technology implementation potential for success.

The objective of this research was to develop a methodology to aid in the analysis and
decision making related to technology implementation. This was achieved by identitying
thirty one factors which have been determined to influence the tinal outcome. By
considering these factors, during the analysis of a given scenario, it is possible to identify
key driving factors and predict the outcome based on these key factors.

The primary product of this research consists of a database of knowledge on the subject of
technology investment and the associated uncertainty. The knowledge is encapsulated in a
model (coined the TIPS or the Technology Implementation Potential for Success modet)
which is the heart of the analysis process (referred to throughout this document as the
TIPS System, the system, or the method). The computational requirements of the madel
are handled by a spreadsheet templiate developed in LOTUS 1.2.3. V.1 for Windows.

The implementation / adoption of Expert Systems Technology, into the vperations of a
department of transportation, is used as the case scenario.

TIPS is a methodology for assisting individuals dealing with technology transfer decision
issues. It is presented in a manner specific to transportation concerns, however, the TIPS
method is capable for generic application. TIPS assists in the assessment of a candidate
technology on all relevant factors, identifies potential weaknesses or problematic areas,
recommends remedial action (as an option) to improve the potential and it faciliates for
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This document contains seven sections comprising of five chapters, a bibliography
and an appendix.

The introduction provides general information regarding the research work. It
contains a description of the resulting end product of the research effort and
provides the context.

In the second chapter, the objective, scope and work plan for the research work
are formalized.

The third chapter contains details for the TIPS System structure and the TIPS
Model, the heart of the system used in determining the success potential for
technology implementation. Information sources are presented along with details
E‘lﬂ’lﬂ' dlil edlecuon and reduction, the systems functional specifications and

Chapeer four contains the key observations that where made during the research
work. The survey mmmﬂnamlmofmm“exmnm
Another technology transfer model which is used in the Architectural-Engineering-
Construction (AEC) industry is presented. Also, an actual case scenario is
examined involving Expert Systems technology implementation.

In chapeer five some thoughts are expressed with regards to further research and
pumble mwmu iolhr.exlmng TIPS Syﬂem Alw, mdlmuon is

my

Citations are found through out this document. However, the highest frequency of
this is in Subsection 3.2. It is in this part of the document where the foundation of
the TIPS Model is defined. The extensive referencing to the bibliography provides
an information sourcing trail for those readers who may be interested in further

mvmuumfﬂmm

mmﬂnmmmmm prmation referred 10 through out this
document. mmmmmmmmmu
located in the appendix.




1.2 BACKGROUND
1.2.1 THE "TIPS" SYSTEM

tachnology in order to 1mpmve their po;nmn in the marketplace The sumval of
any company requires it to be competitive. This need to be competitive forms the
fundamental basis for adjudicating acquisition of new or innovative technology
(Noori). This is also true from the public agency perspective where the focus is
on expenditure restraint rather than competitiveness.

From a fundamental technology transfer perspective it is important for technology
implementation decisions to be made in an overall context of the "business battle
arena”. A need for being able to define this context resulted in the need for
research on the subject of technology lmpiemenmmn and the eventual
development of the TIPS System. The system is a method of classification and
provides an orderly way for evaluating all factors that are pertinent to defining the
context,

The pnmiry product of this research work is the knowledge base which is

ed in the TIPS Model. The model is the analysis module of the overall
TIPS Sym The system incorporates the analysis along with other operational
procedures required to perform an implementation success potential assessment. A

secondary product consists of a spreadsheet program template (LOTUS 1.2.3 V.1
for Windows) which automates the computational requirements of the model.

The TIPS System is basically an analysis tool designed for use during the
technology investment / implementation decision process. For new technology to
be viable the organization must cstablish a proper foundation for implementation
(. e.. shlh. resources. cultute) In fact, there are six major areas for

The TIPS System evalustes thirty-one consideration factors, which fnli im0 one or
another of these six major areas (categories), and rates the sechnol




implementation potential for success based on these factors. Over two hundred
factor supporting attributes have been identified from literature review and
surveys. During an evaluation, a case technology is assessed in the context of the
environment m whlch n will be implemented. The;e attnbutes wnll deﬁne the

implementation.

Technology transfer, which encompasses technology implementation, is not an
exact science. Subjectivity is inherent in the process. As a more effective
surrogate to intuitive decision making, the TIPS System attempts to facilitate a
more ob)ecuve approach. However, it is based on heuristics (observations,
opinions, mtumon. ;uessmg) and even though qmte compmhensnve in terms of

jud;emem

Ensuring the successful implementation of technology into an organization is
complicated and the end result is neither definitive nor certain. Still, this sysiem
can play a vital role in the overall technology transfer process. The TIPS System
can be used to assist cevision makers in making "go” or "no go" decisions
regarding investment in technology where the investment magnitude warrants 0
and where the consequence of failure is significant. The TIPS System can also
assist in deciding between aliernatives. For this, TIPS can be used on its own or it
can be fully or partially incorporated, or it can be used as a precursor, with Utility
Theory (Gibson, 1981, Wolf, 1983) or other Multi-Attribute Decision Analysis
methodologies (Gibson, 1981, Wolf, 1983, Anandalingam and Ollson, 1988,
Falkner and Benhajla, 1990, Daita, 1992, Noori) such as the Analytic Hierarchy
I’mm(Dm. 1992, Noori). Addidmnlly,ﬁhsymmidainhmnmub

m:mmmw Teduwbgynmmgm
likelihood of success to the degree that barriers to adoption are lowered (Fichman
and Kemerer, 1993).

1.2.2 CONTEXT

The marketing of new technologies within the transportation industry requires a
knowledge of the potential mariet, the technology's capability (whether it is a
product or process), the user’s needs and the current stase-of-the-industry.
Understanding this coment is critical (Betsold and Resnbsum, 1988). The
adoption of many new technologies occurs through techaology transfer. To that
dMMMmdMuMhﬁmbm
adaptation of technologies, and 10 the acceptance and implementation of new and




innovative technologies by organizations,
Betsold and Resnbaum (1988) expand on this context as follows:

First costs, rather than service life costs, are often the primary basis for capital
expenditures. In some cases, there are no reliable methods for determining
service life. In other situations limited funds must be stretched to meet immediate
needs. Regional environmental conditions, as well as the application of local
specifications and materials, cause “market” entry by an innovation or new
technology, to be time-consuming and costly, thus, often discouraging to its’
acceptance. Large, multilevel agencies, such as provincial or state departments of
transportation, may pass an innovation from level to level within the organization,
requiring a “sales” effort at each level. Delays may be encountered between
planning, design, and actual construction stages of a highway project sometimes
creating uncertzinty as to whether and when an innovation will be accepted and
used. Additionally, many new or unique technologies are proprietary and are
difficult to introduce because of competitive procurement and rigid specifications

set by the agencies.

The most serious problem faced by many new technologies is the lack of
acceptable performance evaluation. mupeofdmummhngmeugdm
research is usually laden with cumbersome technical jargon which is difficult for
lay persons 0 assimilate, thus, also frustrating the evaluation process. Severnal
years of field testing and evaluation may also be necessary for acceptance. Most
agencies tend t0 require their own field tests and varying degrees of formal or
informal evaluation. Many agencies do not have accelerated testing procedures
which would permit the use of performance specifications and invite new and
proprietary technologies to compete effectively for the highway market. New

such as roadside hardware, can present various logistic problems in their
method of operation (which may differ from the status quo). It is casier for
Mnmmbwkmmﬁmilwmﬂwm(pdm)m
with new materials, equipment or design configurations.

For many new innovations, particularly those involving pavements and structures,

the engineer cannot risk failure on the inservice highway system because of safety,
lisbility, publicity, and political sensitivity. Thus, there is a continued reliance on

traditional, \vdl-ﬂm ﬁ;ﬂi m-ﬂmﬂlﬂl

Nﬂ.mwﬁumnﬁmuhuofpwiﬂemﬂﬁﬂ This institutional
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problem increases the natural resistance to change.
1.2.3 PROBLEM DESCRIPTION

Technology transfer is of key importance in the road transportation industry. It
has been observed that after locating a potentially viable technological solution (or
possibly a number of them) to a particular problem, a standard economic
(benefit/cost) analysis is usually performed. This analysis determines which
technologies are economically viable.

Typically, transportation organizations are forced to ration resources. Also, these
organizations tend to be conservative and cautious in nature, which is a reflection
of the industry that they are a part of (Betsold and Resnbaum, 1988). Although
not explicitly expressed, failure is not well accepied and a philosophy of avoiding
risky ventures prevails. Therefore, it becomes very nmmnt to make the correct
decision as to which technologies are selected. Since there is uncertainty
mmndwmmmhnohﬁs. lhemnnrymumth nlecnngﬂiem

Wbymynehmhiymﬁerpmdmmm;myhmm
important than the magnitude of the potential benefit.

1.3 QUESTION

Once the initial economic viability is established how can it be determined if a

new or innovative technology is an acceptable risk for contemplated exploitation?
Or, what are the chances that the technology willbe implemented successfully?

mmmmummbm as objectively as possible, the
potential for successful imple ation before an actual commitment is made. By
the same token, being abie 10 decide between alternatives is also critical.

1.4 HYPOTHESIS

There are a number of factors which influence the implementation of any new
techaology. These factors should be evaluated in the decision analysis. For any
given scemario, it should be possible 10 identify which factors contribute or hinder
successful implomentation. Having established this, it should be possible not only
technology imple ation potential for success, but, also 10 identify
where remedial action should be initisted 10 improve the success posential.




1. METHODOLOGY

The methodology employed for knowledge extraction and compilation is similar 1o
that used in developing a computer based Knowledge Base Systems (KBS) or as
more commonly known Expert Systems (which incidently is the case scenario
technology used in Chapter 4). The knowledge was extracted from recent
transportation journals and supplemented with information acquired from
literature, surveys and interviews. The analysis module (the TIPS Model) that was
eventually developed is not a KBS program per se, as originally intended.
However, the knowledge has been encapsulated and resides within a conventional
spreadsheet program template.

The primary task was to identify as many factors (and supporting attributes) as
possible. Afier completing the identification process, a rating scheme was
established for evaluating case scenarios. Validation data collected through the
survey process was then analyzed, incorporated into the template and used to
establish a baseline for the model. The combined knowledge base and validation
data represent the consensus of over one hundred and thirty technology transfer
practitioners within the transportation industry with respect to technology
implementation. This Industry Consensus Baseline (ICB) can be upolied as a
control for any case scenario.



2.0 RESEARCH CONDUCT
2.1 OBJECTIVE AND SCOPE

The objective of this research was to develop a methodology (or process) to aid in
the analysis and decision making process.

The scope of the research is limited to:
1) the technology transfer process;

2) the import of innovative technology and its’ adaptation to an organization’s
operations;

J) the highway/road engineering industry (Departments of Transportation,
Agencies, Academic Institutions and private companies) as the primary
source for data collection, hypothesis testing, analysis and evaluation
(however, generalized as much as possible to develop a generic model
which can be applied for any industry).

Although implicit reference is made to Utility Theory (UT) and Multi-Attribute
Decision Analysis (MADA), in depth exploration of these topics are considered to
be beyond the scope of this research. The primary intent is to develop a simple
linear approach o decision analysis using a broad global h which focusses
on factor identification, explanation and the construction of context. However, a
proposal f;f future integrating of TIPS with UT and MADA is presented in
section 4.2.4.

2.2 WORK PLAN

The work plan included the following steps in more or less the sequence
presented:

1) Conduct a literature search to establish factors.

2) Identify survey candidates.

3)  Initiate a survey to validate information extracted through literature review.
4)  Develop a process for analyzing the survey results. Reduce all the

information collected. Develop a mode! based on statistical analysis of
data collected. Develop an algorithm for assessing success posential.



L)) Define suitable representative case characteristics. Identify interview
candidates for trial case scenario.

6) Conduct case scenario interview(s). Experiment with different interview
formats to establish the most practical method for data extraction.

D Trial run a case scenario to test the system and the model, Document
observations.

8) Fine tune the system and model based on feedback received during the case
scenario test (iterative process may require a number of cycles).

9) Prepare a user guidelines for system and model.

10)  Present the concept to select field practitioners for critique. Collect the
feedback and use it to fine tune system.

11) Document the evaluation of results, observations, make recommendations

12)  Submit the documented work for review and incorporate changes resulting
lim"i 'E Ue. e w -

The work plan was initiated in November, 1992 and concluded in December 1993,



3.0 THE SYSTEM
3.1 INFORMATION AND DATA COLLECTION

3.1.1 LITERATURE SEARCH

Much of the information about factors, presented in secuon 3 2 2 gngmate; fmm

road transportation technology transfer. However, in all cases the factors are seen
not to be unique to this one industry, and thus, it is suggested that they can be
treated generically. The compiementary information extracted from literature
reinforces this claim. It was found necessary to also supplement these factors in
order to have this more generic and representative base for proper assessment of
technology implementation. To this end the literature search served two purposes,
It identified additional factors, and it validated those factors which were already
identified. The approach taken was designed to extract, for each factor, only the
most important details from the literature and then to interrogate the industry (i.e.,
via survey) for verification.

3.1.2 SURVEY

The survey was executed between May 1993 and August 1993. The participants
of this survey were individuals involved with the function of technology transfer
within the road transportation industry. These individuals were selected because
of their familiarity and knowledge of the industry and because their fundamental
mandate is to deliver technology to the point of adoption / implementation. Also,
a few surveys were sent 10 individuals that have knowledge or expertise related to
technology implementation and/or management, however, not necessarily within
for comparing the survey results to determine if they are generically
representative.

Selecting this group of individuals automatically established a bias within the
sample. The bias occurred at a macro and at a micro level. Atﬂiemlevel
the survey was considered only within the consext of the transpo industry.
vammumnummmum-mmm At the
micro level, the survey sample actually consists of a number of subgroups within
the sample that have different tasks and objectives. The perspectives of these

sample subgroups may be quite different.




The primary objective of the survey was to verify to what degree the identified
factors are relevant in assessing technology implementation. The survey was
designed to rate the importance of these factors and establish a baseline which
could be used in case scenario assessments. A very secondary objective was to
identify if bias existed within the sample.

3.1 .z.l &mpk slu

A survey was sent to two hundred and eighteen individuals. This group was
divided into eight subgroups.

3.1.2.2 Sample Description

Although the premise was to get an overall consensus, the surveyees were grouped
in order to determine whether there were in fact any significant differences of
opinion between individuals with similar job tasks/functions.

The eight groups of survey targets were:

Group A:

Fifty-two people were contacted at the divisional offices of the Federal Highways
Administration (FHWA) in the United States. These offices are responsible for

federal transportation related funding at the state level. The
individuals that were contacted are responsible for technology transfer related
activities within the respective states.

Group B:

Fifty people were contacted at the FHWA Local Transportation Assistance
Program (LTAP) Technology Transfer Centers in the United States. These
individuals are center directors and are responsible for technology transfer to local
road authorities.

Group C:
Forty-nine people were contacted at the State Departments of Transportation.

These individuals are responsible for research and development and/or technology
transfer functions for the respective departments.



Group D:

People were contacted at the road authority offices of sixteen major Alberta
municipalities. These individuals are identified as technology transfer
representatives through which Alberta Transportation and Utilities conducts a
passive technology transfer function.

Group E:

identified 'rechnology Trmsfer Mmdne). academia, leghmlo;y transfer
information clearing houses in the United States, the FHWA International
Cooperation Division (responsible for international technology transfer).

Group F:

Ten people were contacted at the regional offices of the FHWA. The individuals
contacted are primarily responsible for coordinating funding to the LTAP centers
within their regions.

and Utilities. mmm;mmmwmamwum
Wmﬂcbmha(ﬁf j’;,

Group H:

Fifteen people were contacted within the field offices of Alberta Transportation

and Utilities. mmm-:uﬁwmmwum
represent district offices (i.e., responsible for actual construction and maintenance

of the infrastructure),




3.2 FACTORS
3.2.1 EXPLANATION - CATEGORIES, FACTORS AND ATTRIBUTES
3.2.1.1 Overview of Classifications

All the pertinent research information and data collected, relating to technology
investment and lmplememanon (i.e., the knowledge base), are broken down into
three levels. Each level is progressively more specific.

The knowledge base is divided into six thtmmc ]roupmgs This is the first level.
The groupings are referred to as Factg arics. These categories address a
basically common subject area. The knowlad;e base is further subdivided into
thirty-one yet smaller groupings referred to as Factors. It is at this level that the
sysiem performs the success potential analysis. Eactor Altributes define the next
and final level. Each factor has a varying number of factor attributes. Although
not necessarily interrelated, these attributes support the theme of the respective
factor and better define the context for the factor. There are over two hundred
attributes identified in the model.

3.2.1.2 Numbering Scheme

The numbering scheme was chosen to facilitate factor identification. The factor
ID is used for sorting and other types of data manipulation during analysis.

The numbering scheme subscribes to the following alphanumeric standard:
C4 = factor category = > Human Factors
Fl = factor = > End User
Al = factor attribute = > Attitude (towards technology).
Refer 10 the Factor Reference Map in Figure 1.
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3.2.2 DETAILED DESCRIPTION AND DEFINITION

Each factor will be described in some detail in the following chapters. The expent
system scenario (Chapter 4) will be examined using sample questions and/or
statements that should be used in a typical interview forum when extracting data
about a particular case scenario (this was actually done during the case scenario
test).

Before reviewing these factors it should be noted that there is some repetition of
factor attributes, however, the context does differ in each case. Also, the validity
of the overall success potential rating is subject to the ability to estimate the level
of these attributes (only if they apply) with a reasonable amount of understanding
and confidence.

3.2.2.1 Communications Factors

Diffusion of information about new technology is predominantly a process of
communication (Fichman and Kemerer, 1993). Anything that impedes
communication within the organization, as well as \mlnn the envimnmem u

theocpmunon(l(atz 1988, p403).
3.2.2.1.1 Organizational §

The structure of an organization will either facilitate or impede communication.
Effective decision making regarding implementation strategics and procedures will
becomes increasingly frustrated with increased decentralization of decision making
authorities. Closely related 10 this is the degree of geographic dispersement of
corporate offices (Noori, Filipiak, 1990, Katz, 1988, p691). Hierarchical nesting
of suthorities/decision makers can also frustrate communication as each level may
present its own agenda which may or may not be conducive to the implementation
strategy.

3.2.2.1.2 Technology Transfer Infractructure

The existence of a technology transfer infrastructure which facilitates
MMMM&MWWMy“H
certainly increass the success potential of the comtemplated implemes
deﬂ(wwduymm)wﬁlmmw
charged with a technology transfer mandate would be fundamental 10 this
infrastructure (Largs and Baclay, 1992). mprmﬂmldmmﬁer
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1994) dcsugned to flclhute effective tﬁnsfer and mtegratwn of technology mto the
organization's operations.

Effective technology transfer (conducive 1o successful implementation) is best
done through multiple communication channeis, both internal and external to the
organization (Schmitt, Mulroy and Beimborn, 1994). Technology related
information should be allowed to flow freely through these channels and should
not be stifled by formal communication protocols (Rubough Jr., 1993). Informal
contact through movility of staff in the organization, and sometimes within the
industry as a whole, is also conducive to information sharing and tgchnalqy
adoption (Katz, 1988 p442, Tushman and Moore, 1988, pS65). So is the ability
by different man et levels 1o articulate concepts (Bnr;leman and Maidique,
1988, p348). The existence of an internal network of gatel 3 which are not
aligned with the organizational hicrarchy also supports informal information flow
(FHWA-RD-91-010, 1990, Filipiak, 1990, Katz, 1988, p691).

The existence of an industry interface is critical for an organization to remain in
touch with the environment within which it interacts (Filipiak, 1990). The
inmerface should be with an existing external network through which technology
transfer occurs within the industry (FHWA-RD-91-010, 1990, Filipiak, 1990).

l,zz,l ’ Inlm .i' m - -
m-dplndmﬂlmﬁnﬁiumﬂuwuhmmmm Obviously, the
more facilities there are through which 0 obtain infon , especially
hmmmmm hmmﬂiﬂﬂmﬂﬂ:ﬂm

ation decision be (Katz, 1988, p691). The facilities could include
MWMMMﬁMIyw-WMk

communication capabilities (Jones and Lockhart, 1990). They could include other
query response mmnlmmwhhm.formph

m&:&;mmmmmumﬁmmu
saff (FHWA Video, 1992).
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overabundance of information and selecting the right (pertinent) information and
delivering it to the right target (FHWA Video, 1992). To accomplish this,
transfer agents should have an understanding of the current processes employed
within the operations of the organization. This is critical for establishing the
organization's technological needs. Once the needs are established, a mechanism
must be in place for the search and capture of the technology. This involves
thoroughly interrogating the industry/market for technological solutions.

The next phase of the process would involve adapting and translating usually
highly technical information into a form that can be assimilated by the
organization. This would include testing and evaluating the technology to
determine its’ attributes and how they may fit into the operations.

The final phase of the process involves mechanisms for packaging or preparing the
information on the technology for distribution. This may involve the use of
various media production methods to appropriately package the information into a
format that is target specific. The dissemination of this information would involve

and delivering the packaged information to specific individuals within the
organization (Filipiak, 1990).

1.2.2.1.6 Tachnology Transfer Approach

The approach taken basically addresses the issue of how the organization, and the
individuals in it, are exposed to the technology that is being contemplated for
implementation (Schmitt, Mulroy and Beimborn, 1994).

The initial awareness and eventual acceptance of the lechnology are a function of
the conciseness and clarity in which the information is packaged (Schmitt, Mulroy
and Beimborn, 1994). The information must be communicated in a palatable
manner taking into consideration possible biases or special imerests of the targets.
The biases will vary for sach target. Proper target identification is also an
important consideration (Jones and Lockhart, 1990).

The relationship between the source and the target offers a unique opportunity o
gain valuable insights into the characteristics of the larget audiences and the
potential barriers which might prevent adoption of a new technology (Noori and
Radford, 1990, p91). Informal relationships, formed through personal contact
(Schmitt, Mulroy and Beimborm, 1994) or “face 10 face” interaction (Katz, 1968,
p691, Rubough Jr., 1993, FHWA Video, 1992), tend 10 be most effective.
Involviag the client (Jones and Lockhart, 1990) or the end-user in the evaluation
process (Noori and Radford, 1990, Jones and Lockhart, 1990) will win them over,
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hence improving the chances for successful implementation. Also, new
knowledge is inherent to new technology which usually presents a requirement for
new or updlted skills. Therefore. facmmm; the tmnmg requiremems is very

Finally, consideration should be given to identifying what is driving the
technological need and then appropriately adapting the technology transfer
approsch (i.e., bottom-up versus top-down) (De La Garza and Mitropoulos, 1993,
p436). Both pull and push approaches should be examined (Large and Baclay,
1992). For exampie, a grass roots needs driven scenario will pull the acceptance
of the technology but will require a bottom-up push approach targeted at senior
management to achieve their concurrence.

3.2.2.2 Financial Factors

A primary concern is the fiscal justification in terms of returns on the investment
and the irreversibility of the investment, where adoption requires investments in
unsalvageable products (Fichman and Kemerer, 1993). The payback period and
the significance of the payback are intrinsic to the justification (Noori). The life
of the lchnology, in terms of economic retums o the organization, will certainly
have impact on the adoption decision. Also, prior technology drag, where a
prior wchaology provides a significant network benefit because of large and
mature insialled base, may drastically affect the economic viability of the new
Mliﬂumummﬂhn;wummedmm
(Fichman and Kemerer, 1993).

A resource commitment is absolutely essential for proper adoption of new
technology. Resource availability, allocation (Noori and Radford, 1990, p91,
Burgieman and Maidique, 1988, p39, p41 tables) and financial backing (Noori and
Radford, 1990, p91) will be required. To that end there should exist a research
m hMmMuMh Mﬂumng

The availability of human, financial and capital resources should be considered
prior 0 implomentation. Resources for providing user assistance may also be
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required for various things, such as training. Sourcing of resources should be
established beforehand (FHWA-RD-91-010, 1990). The availability of external
resources through cooperative ventures or other arrangements may enhance the
success potential for adoption (Shrieves, 1992),

A Chief Executive Officer should care about which technologies are likely to
succeed because the cost of choosing an unsuccessful one can be substantial and
recovery very difficult (Fichman and Kemerer, 1993). Areas that should be
invutiptedugthalbﬂny tﬂdcn:rmme ﬂgm fﬁrdtvelapmgipmfof

mpnling the investment in pnmcuhr taehnol@;y (Tushman and Moore, 1988,
p215).

3.2.2.3 External Factors
The decision to adopt technology is heavily influenced by environmental factors

(De La Garza and Mitropoulos, 1993). These are the events occurring in the
industry, market, country and the world in general, within which the organization

It is important for an organization to be in touch with what is going on in the
industry (FHWA Video, 1992). Being in souch allows for continuous awareness
of the stae of industry growth (Tushman and Moore, 1988, p689) and provides
Mﬂﬂﬁﬂhﬁﬂmdﬁvﬁghimﬂhmm
(Noori and Radford, 1990, p493). The organization can then anticipate future
technology changes in the industry, thus allowing it 10 position itself accordingly
in the market (Tushman and Moore, 1988, p215). The avoidance of effont
duplication may be one reason. wdmndlm may be
possible on the other hand. Understanding the stase of ¢ development,
the compstitor's innovative strategies and the multi-industry evolution will assist in
directing investment in proper new technologies which will maintain the
organization competitiveness (Burgleman and Maidique, 1988, p39 & 41).

Government imervention (Noori and Radford, 1990, pé49) can influsnce the



technology implementation success potential by supporting an organization's
initistive through subsidies (i.e., grants and tax incentives) or by hindering it
through regulation (Schmitt, Mulmy and Beimbom, 1994) (i.e., environmental
sensitivity/impact (FHWA Video, 1992)). The very type of organmuon. whether
it is a government agency or a private corporation, may be reason for different
treatment by government. The state of current taxes and legislation will reflect
the government’s philosophy toward new technology (FHWA-RD-91-010, 1990).
Other social political factors such as unemployment (usually regulated by
government or have union influence) can influence mplementatmn decisions
(Noori and Radford. 1990, p408 & p487). The government's political stability
and the current government fiscal situation will have some bearing.

Social-economic constraints, a shrinking or growing economy (i.e., recessional
versus inflationary economy) and the current cost of money or capml financing
will most certainly affect the adoption decision (Noori and Radford, 1990, p499).
These considerations define the current economic reality and will determine the

economic viability of a new technology.
3.2.4.1 Human Factors

Ultimate users of new technology must do something different from what they
luwduuin!hpu. They must change their behaviour patterns. A
of this is that it cannot be expected that the recipients will respond to

mnﬂlnloquuhuy They must not only assimilate facts relevant to the
technology, but also change behavioral patterns that would lead them 10 use the

wology. Also, it is human nature 1o resist ideas, especially those originating
mmammm and this can Jead 10 myopia or tunnel vision
(Katz, 1968, p442). A clear implication is that technology transfer requires time,
mﬂwiﬁahﬂpimmmﬂhrﬁmnmm
(Bunting, pl

It is evident that the success of ' ' :
mnmﬂﬂiﬁrmwﬁqﬁhnﬂﬁﬁtym@

The successful implementation of sechaology depends on the end user actually
using or applying the subject techaclogy. In evalusting whether this will be the
eventual case we need 10 determing what the end user's attitude is oward



technology and how the end user feels about the change which usually
accompanies implementation of new technology (FHWA-RD-91-010, 1990,
FHWA Video, 1992). The level of understanding of the technology that the end
user possesses is also important. The more familiar the end-user is with the
concepts of the technology the more likely one is to be accepting of it. We also
need to know what skills, if any, the end user possesses that are directly
applicable to the subject technology (Noori and Radford, 1990, p91). Finally, it
is critical to establish how the end user perceives the technology with respect to
their work, whether as a threat or a benefit (Schmitt, Mulroy and Beimborn,
1994).

d.2.2.4.2 Manager/Supervisor (of the End User)

The decision to adopt technology is influenced by management’s attitude toward
technology (Katz, 1988, p280, De La Garza and Mitropoulos, 1993). Also, like
the end user, management should have a clear understanding of the technology
and a defined goal of what they want to achieve. Sincere commitment, backed by

support, in the form of resource investment, is necessary if the technology is to
have a chance at all (Noori and Radford, 1990, p91).

4.2.2.4.3 Technology Champion

Sponsorship by a single entity (person, consortium), in other words a technology
champion, heips to define the technology, set standards, subsidize early adoplers,
and promote adoption of a technology (Katz, 1988, p442, Fichman and Kemerer,
1993). The attitude of this entity must also be one that is conducive to successful
implementation. The technology champion may or may not be a gatekeeper
within an organization. Regardiess, the level of the position occupied in the
hierarchy has a great bearing on the ability to influence the final outcome (Katz,
1968, p691, De La Garza and Mitropoulos, 1993, p436, Tushman and Moore,
1988, pS6S).

3.2.2.4.4 Decision Maker

The decision makers, usually senior managers, should exhibit visionary leadership
(Burgleman and Maidique, 1988, pS68 Tushman and Moore, 1988, p689). They
noed %0 possess an intuitive feel for the future in a changing world. They should
possess the power 10 influsnce the direction the organization embarks by
supporting that will become fundamental %0 their organization’s future
existence (Tushman and Moore, 1988, pS6S). As it is with the other key piayers,
it is critical for decision makers 10 have an understanding of the possidle



implications resulting from the implementation of the technology. They must
believe technology choices are business decisions that have potential to realize
benefits to the organization if executed properly (Tushman and Moore, 1988,
p236).

3.2.2.4.3 Transfer TeanVAgent Attributes

The individuals within an organization charged with executing technology transfer
should possess certain character traits for effecting successful
implementation(Large and Baclay, 1992). They should possess intelligence
(Gibson, 1981, Schmitt, Mulroy and Beimborn, 1994) without being overly
intellectual, thus, possibly jeopardizing their credibility (Large and Baclay, 1992)

in the eyes of the other key players. They must be able to project themselves and
view the technology from the user's perspective (Tushman and Moore, 1988,

ps6s).

They should possess general competence (Gibson, 1981) in the form of business
empathy or business sense (Large and Baclay, 1992). As well, they should
possess technical competence (Gibson, 1981, Shrieves, 1992) or a certain level of
cursory expertise regarding the candidate technology to be able to articulate
(Schmitt, Mulroy and Beimborn, 1994) between information source groups and

target groups.

Effective agents should exhibit independence (Gibson, 1981) in planning and
executing actions. In terms of effectively interacting with people, they should
possess people skills (Schmitt, Mulroy and Beimborn, 1994) which include
leadership, as well as team play (Gibson, 1981), or the ability to work in a team
environment with individuals with diverse backgrounds.

Since technology implementation is fraught with obstacles and resistance,
persistence will be the order of the day for the agents. This will challenge the
agents’ creativity in developing new strategies to overcome these barriers (Gibson,
1981). The agent will have 10 be fully commitied to the implementation initiative
(Large and Baclay, 1992).

In summary, the agents play multiple roles within the organization. They may
find themasives as the techaology champions and/or the technology gatekeepers.
Whatsver the role or roles, imterpersonal skills such as oral communication and
the ability 1o overcoms technical language and local language coding schemes will
greatly assist in transcending organizational boundaries. These skills will also be
important when linking 10 external sources of information (Katz, 1988, p403).
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3.2.5.1 Corporate Factors

The decision to adopt technology is also heavily influenced by organizational
factors (De La Garza and Mitropoulos, 1993, Noori). Organizations are more
likely to be willing and able to adopt technologies that offer clear advantages, do
not drastically interfere with existing practices, and are easier to understand.
Adopters look unfavourably on innovations that are difficult to evaluate or which
benefits are difficult to see or describe (Fichman and Kemerer, 1993).

Corporate culture is an intangible yet powerful influence on an organization. This
influence purveys itself into all operational and functional areas. The free flow of
ideas, trust among staff, sense of common purpose and the ability to integrate
(i.e., overcome functional barriers are examples of culture based characieristics)
(Tuahmn and Moore, 1988, p689). The culture defines the character of the
organization and is expressed by the behaviour of its staff, how they interact, react
and influence each other. The culture tends to be an intrinsic, although not
always obvious, part of the end products produced by the organization.

Many things contribute 1o the overall culture of the organization. The primary
influences are the overall corporate (Filipiak, 1990) and individual management
philosophies (Katz, 1988, p442, Tushman and Moore, 1988, p236) toward
technology. mﬁnbminindbyabmn;mngn‘.emmm
executive support (Filipiak, 1990). The support can take many forms, it can be in
the form of allowed dreaming (Coates, 1984) or allowed slack time (Katz, 1988,
p442) for creative experimentation (Katz, 1988, p201). Another indicator may be
the existence of reward systems designed to incite innovation (Filipiak, 1990,

Katz, 1988, p403 & 442, Burgleman and Maidique, 1988, p137).

Another good indicator is the way the organization challenges problems (Kepner
and Terque, 1981, LES Video, 1988) by way of proactively versus reactively
dﬂhﬁumuﬂ;w(@m lm) Yet another is the organization's
openness 10 methods used successfully by o zations and its’ willingness
0 sbendon old ways (Tushman and Moore, 1988, pao) Another is the way the
memmmﬁwwlw Another
external indicator would be the corporate image and reputation within the
industry.

In summary, business focus, entrepreneurship, excellent communications, ethics
policies, fierce activism for promoting change, encouraged risk taking and failure
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tolerance are all the basics of a culture conducive to technology adoption. A
“hands-on" top management who understand the tundamentals of the operations
and who are involved in projects with strategic \mpact potential will instill a sense
of integrity, self understanding and pride within the organization (Tushman and
Moore, 1988, p689).

The current fiscal situation of the organization will likely be a consideration when
arguments are presented for adoption of a new technology. This situation will be
tempered by a dualism effect or a need to balance resources to support today's
production and the new technologies that will support business in the future

(Katz, 1988, p442). This will determine the current priority and urgency of the
technological needs in the context of the available resources (Noori). The ideal
situation would be if an organization can except failures and/or can handle failures
that are not fiscally fatal (Noori and Radford, 1990, p493).

A a new technology will depend on an adequate existing infrastructure (Noori and
Radford, 1990, p495). The infrastructure may be required within and outside of
the organization (Katz, 1988, p280). This will affect the way the technology
should be implemented. The organization size (Noori and Radford, 1990, p91,
Tushman and Moore, 1988, p56S) and the technology capabilities (De La Garza
d Mitropoulos, 1993, p436) will suggest different rates and styles of

' A wechnology adoption process will be necessary, with proper
ﬂp“ﬂeﬂﬂﬂnﬂmmmﬂmﬁﬂdnmmﬂem
(including idea generation, entreprencuring, ling, project leading,
gatekeeping, wmrin;ﬁileuehiu)(‘l‘uhmmum 1988, p310).

The availability of organizational expertise versus outsourcing for external
solutions is another consideration. The organization should be sble to facilitase at
least one of the two, mmmwmnmdmmm
new ftechaology if expertise is not available. Then, the impact of doing nothing
should be explored (Noori).

Organizations cycle through alternating states of order (stability) and disorder
(change) (Tushman and Moore, 1988, p689). This may happen in harmony with
mmﬂnﬂmnﬂumm&wnnymmum
occurring strictly imernally. It is usually the “change® cycle which will crease
mhmimmwﬁnﬁmmm
mmmm lm pIIS) Under the new reality
(resulting from the change) these discontinuities, if not addressed, can be




potentially fatal to the organization.

It is important to determine how technological issues within the organization are
recognized by senior management (Noori). Maybe more importantly, it should be
determined whether management uses technology to implement strategic objectives
(Burgleman and Maidique, 1988, p137). For example, is technology development
part of the corporate (business) strategy (Tushman and Moore, 1988, p229,
Burgieman and Maidique, 1988, p137)? Is technology treated as a resource? Is
the technology investment strategy in line with the business strategy? The answer
to these questions will constitute the corporate technology policy on innovation
and adoption. As part and parcel of this policy, there should exist a corporate
technology transfer mandate which supports an overall organizational mandate .
The policy should also facilitate support mechanisms (i.e., budgets (Katz, 1988,
9442)) iﬁuired t0 execute the mmdne and controls which are conducive to

lhnmmumi:ﬂgnble heeds rigidity and control, or does not suffer from

onal inertia, then there is more likelihood of successful implementation
(Tuihmmdum 1988, p565). Rigid organizational bureaucracy (i.e.,
strategic overplanning, ndm;nrunnmlypﬂmy.immm
studies in lieu of immediate decision making, etc.) will impede technology
adoption (Katz, 1988, p433). An understanding of the political nature within the
organization is necessary. unnm.mﬂmhﬁmommnherqmmm
achieve a successful outcome (Burgleman and Maidique, 1988, 9348)

Management should have a good understanding of the corporate technical
environment (Large and Baclay, 1992, Burgleman and Maidique, 1988, p39 &
41). They must be aware of technological threats and opportunities (Tushman and
Moore, 1988, p236) and should anticipate or have a good sense of timing for
technology svolution (Tushman and Moore, 1988, p229). They should possess
receptiveness toward ideas generated outside of the organization and be prepared
10 exploit them when appropriate (Large and Baclay, 1992). Management should
mummumm«-w!mgmﬂ@y

mwmﬂuﬁmum;qnﬁpﬁmﬂﬂlm They
mmmmmm 1992, Bunting) around the new
hnology and support user involvement as much as possible (a truism of Total




Quality Management). This can be termed as strategic management capacity to
deal with entrepreneurial behaviour (Burgleman and Maidique, 1988, p39 & 41).

An organization should have a crowded R&D agenda requiring rationing of
resources (Large and Baclay, 1992). This will motivate a proper assessment of
the candidate technologies.

The issue of rights ownership regarding patents, copyrights, industrial designs and
lhl:e should be resolved attheonset ofmenmplemuuon process if the issue
implemenuuon in all cases (Bunting).
3.2.2.3.5 Representative Staff Profile
The influence of the R&D Director is a key considertion in the adoption process
(Large and Baclay, 1992). The role of this position is fundamental to building the
necessary organizational culture. The staff, on the other hand, make the
organization and embrace the culture. If an atmosphere of trust exists between
thess people, especially the parties involved in a technology transfer process,
greater potential for successful implementation will be apparent (Bunting). This
mﬁllhudiuufbun-inmbtmnnnunllgmmwl
consensus among organizational teams or business units (Large and Baclay, 1992).
Also, trust will dispel the perceived threat (as often associated with new

technology) and wi!i facilitate the necessary behavioral changes that are sometimes
required 10 accommodate new technology.

Iin general, a positive staff profile within the organization will accommodate
mmiwf«mliﬁumdumdmﬂmmwmn
complex technologies (Bunting).

3.2.6.1 Technolegy Factors
mmbﬂmm:smﬂMWﬁMy itself (Deh

factors being equal, ummmummmnmw«h
eventual users, then its implementation will not be successful.

.

problem at hand (Noori). To ensure this is 20, a thorough technology svaluation
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using performance measuring criteria, testing schedules and follow-up procedures
will likely be necessary (FHWA-RD-91-010, 1990). Adequate prototype
development time and testing time may be required (Noori). Accelerated testing
procedures may also be required (Filipiak, 1990). Provisions may have 10 be
planned for things such as additional R&D (FHWA-RD-91-010, 1990) that may be
required to adapt/customize the technology, training (Noori) to address any skill
requirements (FHWA-RD-91-010, 1990) for users of the technology, or any other
resource requirements (FHWA-RD-91-010, 1990, Tushman and Moore, 1988,
P236) required to support implementation. Within the evaluation, the possibility
of existing viable alternatives should be examined as well (Noori).

Logistics is another key consideration (FHWA Video, 1992). This may involve
issues such as integrating the technology into an existing infrastructure or possibly
the need for establishing a new one. For example, in a manufacturing setting the
existence for new production scaling processes (i.e., new tooling for robotic
automation) may be required prior to technology implementation (Noori). These
Pursuit of perfection or optimization versus good enough end product quality and
the level of technology complexity (i.e., appropriate for given application) are
possible considerations as well (Katz, 1988, p433, Noori and Radford, 1990,
p49s).

A business perspective analysis should be performed and should include a
technical and commercial feasibility study (Burgleman and Maidique, 1988, p348),
a cost-benefit analysis (Noori and Radford, 1990, p487), an impact analysis and
competitive pressures analysis. The technology should be congruent with
corporate goals and should support areas central 10 future objectives of the
organization (Gibson, 1981, p163, 164). The possibility of spinoffs such as sale
or leasing of proprietary technology (licensing) should also be investigated

The size of risk is an impornant consideration especially when investment is largs
and failure may be financially fatal to the organization (Hillier). Unfortunasely,
determining the risk in many cases is a subjective estimation of probability for
sucosssful implementation (Gibson, 1981, p3135). Success potential is a secondary
(Fichman and Kemerer, 1993). To that end the ability 10 obtain accurate costing
information is important 10 be abie 10 perform representative Cost-Benefit
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From the technical perspective, a previous performance history (FHWA-RD-91-
OIO 1990) of the lechnolozy should zreatly assusl m usessing the nsk

pmblems and my dnwbacks (FHWA- RD—QI-OIO 1990) or side effects should be
readily available. Issues such as risk of stranding or the failure of the technology
to achieve critical mass of adoption, in past implementatian attempts, may become
apparent. This may also bring to the forefront issues of transient incompatibility
as related to the existence of networks of early adopters of the technology
necessary to achieve that critical mass (Fichman and Kemerer, 1993),

Also, from a technical perspective, there is the issue of prototype efficacy which
refers to several dimensions of technical risk (i.e., will the prototype work, will it
work in the expected range of design conditions, will it produce a significant user
benefit, will it appear producible, and is it safe) (Large and Baclay, 1992, p20).

Of course, t0 begin with, the technology broker must understand the problem
(Nmﬁ) being addressed to properly nmimr of tncl: (Burge!mgn and Mmdnqug,

(Nm and Radford, 1990, P, mdheablelnm&quﬂiﬁeﬂ gnmplnm The
broker should also ha-e a technical un ing of technology benefits,
limitations, fit or capability for m&egntim (Km 1988, p“i Tushman and
Moore, 1988, p215). The final result of this type of a ment should be a
qualified failure predictability (Noori) assessment of the enmemphml technology.

The siate-of-the-art (Noori and Radford, 1990, p91) and state of maturity (De La
Garza and Mitropoulos, 1993, p436, Tushman and Moore, 1988, p215) of the

technology are important considerations in timing for exploitation. So too, is the
technology growth potential (Katz, 1988, p442). An assessment of the candidate

m:nzwmmmorwmw(buhmmw
external) may be important if there is interdependence on other technologies (this
is really the infrastructure issue again) (Noori and Radford, 1990, p91).

which the technology is:

- Applicable 10 the problem at hand;
- Reproducible and Transferable, thus addressing the economies of

knowledge leveraging (FHWA-RD-91-010, 1990);

include the degree to




- Practical in terms of triability (i.e., experimenting without great invesiment
of resources) (Noori);

. Compatible with existing procedures, existing values, skills, work practices
and exlstmg technologies (Katz, 1988, pi42);

. Adaptable in terms of customization (Filipiak, 1990):

- Workable in terms of complexity and relative difficulty to understand and
use;

. Documentable in terms of communicating observable results and benefits
(Fichman and Kemerer, 1993);

- Implementable, possibly incrementally, thus, not overextending the amount
of up-front investment (FHWA-RD-91-010, 1990);

- Competitively advantageous (Burgleman and Maidique, 1988, p31);

- Improves quality of pmduct, service, life and safety (FHWA Video, 1992);

- Sentitive 10 the environment, for example, through energy conservation
(FHWA Video, 1992);

- Technically superior over the technology that was superseded (Fichman and
Kemerer, 1993).

To be adopted the technology must be effective (Noori). To be adopted the
technology must be of real value where benefits exceed the costs 10 the
organization (De La Garza and Mitropoulos, 1993). The immediacy and the
duration of the benefits are also important considerations. The technology must
be technically correct and reliable to be properly utilized by the end users
(FH\VA-RD-OI-OID 1990). Also, transition to new technology should result in
superior p ACe improvements over the current situation within the
organization (Fillpnk 1990, Tushman and Moore, 1988, p219).

Primary indicators of the effectiveness of the technology are the degree to which
the technology adequately and directly addresses the problem and o which the
results are tangible and quantifiable (Noori).

Other considerations, possibly of lesser significance, could include:

- the degres t0 which the technology is easy 0 evaluate (Filipiak, 1990);

- the possibility of spinoff applications 10 other problems or support of other

ressarch efforts (FHWA-RD-91-010, 1990, Noori);
. contribution 10 the State-Of-The-Art (Noori).
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presemed for its’ Jumﬁcanon The role of the pmpogl (large and Baclay. 1992)
is to define how adopting a technology will affect other components of the
organization such as marketing function, human resources, finance and
accounting, the overall structure, and the balance between flexibility and control
(Noori and Radford, 1990, p 321).

Many questions need to be answered in the proposal, for example, "Why is the
technology needed (i.e., displacement of old technology (Noori and Radford,
1990, p483, 484))? When should it be introduced (i.e., timing)? Where should it
be introduced first? How should it be introduced (i.e., multi phased
implementation allowing enough time for proper assimilation by end user while
still maintaining a cognisance of the rapid pace of technology evaluation) (Noori
and Radford, 1990, p91)?*

The proposal should address the issue of profit, whether it is both sustainable and
substantial. Also, whether the technology fits strategically at all levels of the

rization that it affects. It should address the marketing fit - whether
mmmmmmmmmm and the
financial fit - whether fiscal requirements (i.e., type of funding - phased versus
one-time) can be accommodated in the organizations fiscal planning. Basically, it
neads 10 establish the technology’s fit into the overall organizational context. It
should also address issues already elaborated upon earlier in the document such as

user-value, transfer cost and prototype efficacy (Large and Baclay, 1992, Fichman
and Kemerer, 1993).

Finally, even if the new technology is as good as it is built up to be, the proposal
mmmmnmmimnmw It should

8 ,'(Mﬂlﬁm 19“ pﬂ?
Noor.To doemiod, whether e spropea gt hs b i, e s

nmm Tlln “when we refocus on the end-user we should establish
if anticipation exists for the techaclogy 10 be a solution 10 their problem (FHWA-



RD-91-010, 1990). To be able to assess these two issues properly, the potential
end users should be involved in the evaluation process from the conceptual stage
and onwards.

In the greater context, an examination of the management goals of various
business units as well as the overall organizational goals should assist in
establishing proper targeting of the technology.

In preparation for technology deployment, the method of operation of the potential
target environment should be reviewed. If required, modification should be
planned for. Possible acceptance barriers should be anticipated and planned for as
well. If the technology lends itself to this, an adequate number of technology
units should be available to supply all who have indicated a need or interest
(Filiplak, 1990, FHWA-RD-91-010, 1990).

The fundamental and most important concept in marketingis to understand and
satisfy the intended target’s need. The other important aspect is the marketing
plmilnlf(hrpmdhehy. 1992, p16). Therefore, a marketing strategy should
be part of the organization business plan with adequate resources reserved for
-elmulqyplm The promotion should focus on raising the visibility of the
technology and bringing about awareness throughout the organization. Closer
relationships should be established with identified targets, such as the potential end
users as well as the eventual decision makers (Tushman and Moore, 1988, pSé6S,
FHWA-RD-91-010, 1990, Shrieves, 1992, Large and Baclay, 1992).

mammmqymwmymmum

Mamwﬂem Mﬂemlnnlgﬂmll&m;mﬁ
future (Fichman and Kemerer, 1993).

MWiMMyﬂmHhﬁnnwlywhHmmﬂ

i tation is ready. Provisions should be arranged for training, technical
mmnycﬂHmrqmmummfww
plements \ e implementation timing and an appropriate
MMMmmnﬁeﬂmmﬁnﬂhﬁm
M(h-pqnukﬁxunndnm ,;;,;,,:immuh




in place at time of distribution (FHWA-RD-91-010, 1990, Shrieves, 1992,
Schmitt, Mulroy and Beimborn, 1994).

3.3 SYSTEM DETAILS
3.3.1 FUNCTIONAL SPECIFICATION
3.3.1.1 System Users

The intended users of the TIPS System are individuals within an organization that
are in one way or another involved in technology implementation. These
individuals need to make sound decisions regarding the investment in technology.
In some cases the proper decision may be critical to the future health of the
organization. The TIPS System can provide objectivity and rational to these
decisions. An example of possible users include the following:

Technology transfer agents who are responsible for the search, adaptation o
transiation, packaging and dissemination, training and ensurement that & new

technology is properly implemented, accepted and used to its full potential by a
target user.

Managers within research related areas who are responsible for technology
transfer functions.

Mmorﬂmehupdmmﬂemnbiﬁtyofmldn;dmﬁmsuw
whether a technology is considered for implementation within the organization.

Managers or those charged with budpnn; responsibilities which encompass
evalusting the cost of new technolg

Those charged with strategic and business planning responsibilities within the
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3.3.1.2 System Operation

The user of the TIPS Systen: is required to be familiar with the particular scenario
being analyzed and should have access to financial information regarding the
technology under consideration. The user is also required to be familiar with the
financial methodologies used within the organization. Finally, the user should be
familiar with the organization's culture. This background is required in order to

3.3.2 3.2 Inou

There are thirty-one factors in the TIPS Model (template). The user will review
and assess each factor within the context of the scenario (i.e., technology) being
evaluated. In evaluating these factors, the user will provide numeric ratings for:

- factor applicability (to the scenario);

- contribution type (supportive or hindering to successful implementation);
. degree of contribution; and

- level of confidence (of the ratings assessed on all of the above).

The numeric ratings have counterpart subjective ratings.

The input user-interface also provides a facility for textual annotation.

Refer 10 Figure 6 in section 4.3.1.4 for an example of input for a typical factor

1.3.1.3.3 Outout

The output will include a summary of the inputs provided by the user. The output
will provide the following:

- a potential success rating (or risk of failure rating) and a sensitivity range
(also confidence rating) for each key driving factor;
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. a suggested estimate of a discount rate to be used in an economic analysis
(using the discounted cashflow method).

Refer to Figure 7 in section 4.3.1.4 for an example of typical output.
3.3.1.3 System Limitations

This system is designed to operate as a oneimn-syst:m where only one
technology evaluation scenario can be analyzed at a time.

The system, as it stands, was designed within the boundaries identified in the
research scope in Chapter 2. Some modification of the system may be required

for m application.
3.3.2 TEMPLATE

The template (filename: MODELRAW.WK3) was designed using LOTUS 1.2.3
for Windows V.1. It is fully automated and dynamically linked to the database
containing the raw survey results (filename: SURV_RAW, WK3). This template
uses the sophisticated functions only available on Windows versions of the
spreadsheet program and therefore may not work properly with older versions of
the software.

1) Factor Details - This area contains information related to the factors used
in the analysis process. The factor identification number, factor
description and reduced survey data (i.e., statistical results based on the
collective consensus of industry experts) are presented. This intormation is
used t0 graphically define the model. This area represents the knowledge
base of the system and can be updated over time as required.

2) Scenario Details - This is the data input arca of the template. Case
scenario information, transiated into numeric ratings, is keyed into the
template in this area. An algorithm is used 0 manipulate this numeric data
m;mmmmcrnmmﬁm ‘l‘hmnlrlhg

k)] Model Details - This arca basically represents the first two functional areas
in graphicel form. Graph # | is the actual Success Potential. Graph # 2 is
the Factor Sensitivity. Both of thess graphs are dynamically linked 10 the
data in the first two functional areas. Any updatss 10 the factors or 10 the
case scenario will be avtomatically updated on the graphs. This area

kU




represents the inference engine of the model.
4) Action Details - This area automatically provides recommendations for

area 2) with those of the knowledge base (functional arca 1). This arca
represents the advisor part of the model.

) Economic Details - This area automatically provides a recommended
internal rate of return values that should be used in an economic (benefit-
cost) evaluation. This area also represents the advisor part of the model.

This template is in essence the TIPS Model. This model is part of the overall
TIPS System proposed for technology implementation assessment.

Figure 2 shows the base perspective of the template where all the factors are
depicted in category groupings. Figures 8 through 11 in Appendix A.6 show the
template in its entirety from four different perspectives (explained in the next

Refer to Appendix A.) for more detailed template user documentation.
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3.3.3 MODEL DESCRIPTION
3.3.3.1 Structure

The TIPS Model is represented in numeric and graphical formats. It presents
information on the survey results (i.e., the baseline) as well as the results of a
particular case scenario. The information in the template can be manipulated and
presented from either the perspective of baseline factor importance or the degree
of baseline factor sensitivity. It can also be presented from the perspective of the
case scenario factor rating for both success potential and confidence.

The model can also present the information from a birds-eye-view of all factors or
in the context of any one of the factor categories (typically useful in closer
examination of individual categories, factors and attributes),

3.3.3.2 Working Process

Statistical information regarding the factors is extracted from the survey database
u\dtrmscribed mwthetemphu (madymmu: !mkhetwm mﬁddm) A
is reduced to provide four success potential levels This is the 'eollecuve
consensus of industry®, or the Industry Consensus Baseline (ICB), against which
all case scenarios are assessed. Figure 3 explains the symbolism used in the
graphs within the template and the statistical aspects used for analysis.

Data pertaining t0 a particular case scenario is input directly into the lemplate.
An algorithim calculates a rating for each factor (ACT RATE) that is applicable in
the given case scenario. This rating is then compared numerically and graphically
0 the baseline rating. Depending on the case scenario rating, relative 1o the
baseline rating, an action plan is automatically recommended through a pseudo
macro (actually, a conditional formula) within the templase.

mmmmmmnmurwmmmmmmm
scenario success potential and sensitivity ratings. This information provides a
quantified (and hopefully objective) estimate of the success potential of the
Whm.

is completed. mmmmﬁmgmmﬁlym
together. Upon completion of the processing the tsmplaie spreadsheet is delinked
from the database before final perspective selection and report generation.
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L) SYMBOLISM AND STATISTICS

FIGURE 3 TEMPLATE (TIPS !

+3%

13.0%

Exavpio SORMARR  14.79%
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3.3.4 SYSTEM PROCESS & EXECUTION

The factors were established upon completing the literature search. However,
they can be updated or improved upon, if necessary, as more information is
collected. This process would work in a similar way to that of updating a
knowledge base within an expert system. However, the need to update will likely
be infrequent and for most practical purposes the knowledge base can be treated as
a static part of the system.

The baseline was established through the survey. It constitutes the foundation for
the entire system. Without it there is no system. It is static as well. However, it
can be treated as an interchangeable module within the system. In other words the
baseline used in this application was established within the context of the road
transportation industry. In the future it can be replaced with baselines established
in other contexts. This facility lends the system to generic application.

The other static part of the system involves the iemplate and the algorithm that
drive it. This can be effectively compared to the inference engine of an expert
system.

The dynamic part of the system involves case scenario data input and analysis.
be different in each case, therefore, data collection will be required for each
analysis. This process is an important part of the system and good results are
dependent on the data that is fed into the sysiem. "Garbage in equals garbage
out® truly does apply here. It is critical to properly execute the case scenario daia
Although it had not actually been done as part of the case scenario lest, a data
extraction process using interviews should involve all parties with a vested interest
&ld;eMimm The group of key players would






Different approaches were examined in case scenario data collection with varying
degrees of success. The best way to describe this process is to apply the terms
analog and digital to the methods evaluated.

The TIPS system requires the user (i.e., any individual as identified in section
3.3.1.2) to collect subjective ratings during interviews with key players and to
convert them into numeric data. Throughout all data collection aspects of this
research work the same subjective rating scale has been used. This scale has a
decimal based numeric scale as a counter part. The process of extracting
subjective data, say through an interview forum, involves translating that
subjective data (or analog data) into numeric data points (or digital data) so that
they can be manipulated by a mathematical algorithm. This cannot be done
effectively in real time, neither by the individual being interviewed nor by the
individual performing the interview. The bcst method for capturing and
translating this information involves video recording the interview. The responses
to questions and statements related to factors and their attributes are documented
and can be post processed more effectively at a later time. Tape recording the
interview is an option, but, the body language (which conveys nonverbal
information and innuendo) is not captured, thus, making the estimation of
confidence more difficult.

The post processing involves 1cviewing the video document (repeatedly if
necessary - a luxury not sfforded! in real time) and one by one numerically rating
each factor on the basis of uic iollowing criteria:

1) Does the factor/attribute apply?
Yes = +1.0, No = 0.0

2)  Does the factor/attribute contribute in a positive or a negative manner 10
the final outcome?
Positive = +1.0, Negative = -1.0

3J) What is the level of the contribution?
Nil = 0.1, Low = 0.3, Medium = 0.5, High = 0.7, Very-high =
0.9, Extreme = |.0 (intermediate ratings also possible)

4) Level of confidence exhibited by subject when discussing factor related

issues.
Nil = 0.1, Low = 0.3, Medium = 0.5, High = 0.7, Very-high =
0.9, Extreme = 1.0 (intermediate ratings also possible)



3.3.4.1 The Analysis

Once the data input is complete, the template automatically initiates the
calculations and produces the results which are used in the analysis.

The analysis includes the following:

1) comparing actual case scenario factor ratings with the industry consensus
baseline factor ratings to determine the influence of the particular factor on

2) comparing the case scc.ario confidence ratings against the baseline factor
sensitivity ratings (o determine the degree of confidence in the predicted
success potential,

4314 A;lobal vwoftheamlysuofall factors lsshown in Fljun‘.im
section 3.3.2.

d.J.4.1.1 Success Potential
mm:nmvﬂmfwachfgmrmugdunmmu;pmmfw
determining the case scenario actual ratings. In other words, it is assumed that
mﬁﬁ:ﬁrh;mmnﬁswaﬁsﬂ%dﬁemusmmdby
the collective consensus of industry experts. Ftﬁ:ﬂmmﬂum:hmﬁcﬂ
algorithm, which will determine the actual rating, are:

- this baseline rating;

- whether a particular factor applies t0 the case scenario;

= whether it will contribute in a positive or negative manner to the final outcome;
- the degree of this contribution. Refer to Figure 2 for details.

The baseline also establishes three levels (four zones) for comparing actual case
scenario ratings. They are the mean level as mentioned above (or average
industry rating), the preferred level (the mean plus one standard deviation which is
roughly equivalent 0 the 85* percentile) and, the minimum level (the mean minus
one standard devistion which is roughly equivalent 10 the 15 percentile). These
mehﬁﬂhm“nmﬂmm&mmrﬁ

Action Lavel 1 - recommending that remedial action be initisted 10 improve the
mmmmmuhmmumm
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minimum baseline level;

Action Level 2 - recommending serious consideration which may include remedial
action if the actual rating is betwoeen the minimum and the mean levels;

Action Level 3 - recommending attention and scrutiny of the factor, factor
category or overall scenario if the actual rating is between the mean and the
preferred levels;

Action Level 4 - suggesting that no problems are anticipated if the actual rating is
above the preferred level.

A pragmatic approach was taken to establishing the action level zones. Since a
normal distribution density function (refer back to Figure 3 in section 3.3.3.2)
was used (o represent the baseline for each factor, it naturally followed that well
understood and accepted parameters, such as the mean and standard deviation, be
used to define the model. Hence, the zone boundaries were chosen at the mean
and at plus and minus one standard deviation because it facilitated:

- simplicity in visualizing and understanding the model;

- close representation of real case observations (i.e., minus one standard
deviation represents roughly the 15* percentile where approximately (ifieen
percent of cases would rate below that observation, similarily for the mean
(fifty percent) and plus one standard deviation (eighty five percent));

- simplified calculations within the model.

The action levels are used to temper the potential rating that was calculated. They
allow for the identification of possible problem areas that may not be as obvious
as those factors rated with pil or low success potential ratings. For example even
though a particular factor rating may be high it may fall below the minimum
baseline level because the mean baseline is very high. This may suggest that the
factor could be a possible weak link even though the overall rating for the case
scenario may lean toward a relatively high potential for success. What this also
means then, is that even though an overall case scenario potential for success may
be rated high, each factor category and each factor should be reviewed on its own
merits. These “ weak link® factors (which also include the low rated factors) are
the key driving factors and are most important 10 consider during the analysis as
they are critical 10 predicting the final outcome.
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3.3.4.1.2 Factor Sensitivity and Coafid

The sensitivity range, which is determined by calculating the difference between
the preferred level rating and the minimum level rating, indicates two things:

the degree of outcome sensitivity for each factor (i.e., a narrow range may
suggest that a relatively minor remedial action may be required to change
the potential outcome from a negative to a positive one - the converse is
true as well).

- the level of confidence in the baseline rating (i.e., the larger the range the
less consensus among the industry experts, thus suggesting that the baseline
itself may not be very accurate).

The case scenario confidence rating is compared with the factor sensitivity (or
industry confldence) rating. If the scenario rating is significantly lower than the
industry rating this may suggest another weak link and the factor should be
examined more closely.

33,413 P { Apglicati E ic Analyai

In real life situations, whether in the public sector or the private sector, resource
rationing is a certainty. The primary resource for consideration is available
funding. Rarely, if ever, is there enough funding available to pursue all projects
that have demonstrated potential benefits greater than estimasted costs. To
economically rationalize the choices for which technologies do or do not make the
cut, the following is one proposed possible methodology.

For the purpose of illustration we will consider the Discounted Cash Flow
method (Noori and Radford, 1990, p266, Hertz, 1964, Sprague and Whittaker,
1986). We will look at the Social Discount Rate (SDR, the rate which represents
the opportunity cost 10 society of resources used in public sector investment
projects) or the Minimum Acceptable Rate of Return (MARR, the afier tax lower
limit of investment acceptability in private ssctor projects). The proposed method
suggests incremental adjustment 10 each value based on the ratings resulting from
the analysis performed using the TIPS model.

The recommended adjustment values are directly proportional 10 the amount of
Actual Rating deviation from the mean of the basslins. They are adjusted
upwards if the technology exhibits risk and converssly they are adjusted
dowawards if they exhibit great success poteatial. This adjusted value is used as
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the cutoff rate for the particular technology being considered.

In other words if the baseline mean is 6 and the standard deviation is 3 and:

- the Actual Rating is 8, then the SDR or MARR values would be adjusted:
-2/3*35% *MARR or -2/3*35%*SDR

« the Actual Rating is 3, then the SDR or MARR values would be adjusted:
+1/3*35%MARR or +1/3*35%*SDR

- the Actual Rating is 2, then the SDR or MARR values would be adjusted:
+(35% + 1/3*12.5%)"MARR or +(35% + 1/3*12.5%)*SDR

The 35% represents the range (of the area within the normal distribution density
ﬁm:tim)hmndﬂbyﬂaemurdmmdmidngxm mnzss represents

MSMnﬁn;lmllfﬂlwuﬁemmdememdlfdwydo the
adjustment 10 SDR or MARR will remain constant from two standard deviations
outward. Note that throughout this document the standard deviation values are
rounded. Since all aspects of this analysis are estimates, absolute accuracy is not

Two or more technologies can be compared either on an individual factor basis, or
factor category basis or overall basis. During this evaluation the SDR or MARR
values can be adjusted to reflect the success potential (or inherent risk) for each

case scenario. The actual economic analysis (or benefit-cost analysis) should be

performed based on calculating the rate of return for each technology. Afer this
is completed, the technologies which exceeded the adjusted SDR or MARR values
should be laddered in descending order of rate of return. The base MARR or the
available funds would then determine the absolute cutoff rate.



4.1 SURVEY RESPONSES

The survey was one of the most difficult aspects of this research. The objective
was to design a comprehensive form that would cover a large amount of
information yet would not be onerous for the subjects to complete. To this end,

all that the survey respondent was requested to do was provide a numeric rating.
All lhlﬂy-ane facmrs were listed. They were grouped tliemlncally and had their

4.1.1 LEVEL OF RESPONSE

One hundred thirty-one responses were received. This represents 60.1% of the
survey sample. The breakdown for responses is as follows:

Group A: 28 responses
Group B: 26 responses
Group C: 30 + 1 rejected
Group D: 9 + 2 rejected
Group E: S responses
Group F: 14 + | rejected
Group H: 9 responses

Refer back 10 section 3.1.2.2 for a description of each group type. Refer to
Appendix A.2 for actual survey results.

4.1.2 COMPARISON OF SURVEY SUBGROUPS

Ovenall, the subgroup ratings varied less than one point from the success potential
and factor sensitivity ratings of the total survey sampie. At the category level, the
ratings varied slightly more and even more 30 at the individual factor level. This
was primarily due to the differeace in size of the sample subgroups. However, it
is intoresting 10 note that the largest variance was observed oa factor CIF1
(Organizational Structure) between subgroups G and H. mngm
MMdhaﬁiﬂﬂhmm“ﬂi. B
stion, respectively). Ia
m&h“ﬂﬂmmﬂnmoﬁyhnmm
withia the subgroups.




4.1.3 COMMENTS FROM SURVEY RESPONDENTS

Twenty-six of the repondents provided additional comments. Refer 1o Appendix
A.2 for comment details.

The survey was squeezed into four pages (three of which actually contained the
questions). This forced the use of a smaller fonts size, thus, resulting in a number
of complaints. Another complaint indicated that the survey was not simple (that
each factor warranted substantial thoughl) and took much longer to compicte then
the five or ten minutes suggested in the survey instructions.

Other than identifying two additional factors (or potential attributes), those being
environmental impact and safety, the additional comments did not offer new
insight on the subject of technology implementation.

4.2 SYSTEM / MODEL
4.2.1 THE BASELINE

Upon examining the “transportation” industry consensus baseline, two
observations were made:

1) The factor success ratings are clustered around the high rating suggesting that:
- mmnmwmmmﬂHnMMHnmaﬁMmWW

2) The factor sensitivity range is narrow (i.e., = < 2 rating points) and is
clustered around the medium-high rating suggesting:

implementation is good, therefore, supporting confidence in the use of
the baseline for case scenario examination;

- that changing the TIPS rating for any subject technology is possible with
remedial actions, some times it may be without great effort or drain on
mmmwﬁ&mmnwmh
significantly improve the chances for successful implementation.
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4.2.2 DATA EVALUATION

The design of the analysis process used in the model attempted to emulate a
classical statistical inference for an engineering decision-making process (Ang and
Tang, 1975). This involved:

i) observing real world situations

The process involved extracting information from observations made on
how technology implementation is executed in large organizations.

ii) collecting data

Information from various sources was consolidated and validated to
ensure that the design of the model would be truly representative.

iill) estimating parameters and choosing a representative distribution (the
statistical inference in this case is the Gaussian normal probability density
f snction)

Because the data was subjective (heuristically based) absolute accuracies
were not critical. The author's objective was to determine general
representations. Therefore, simplicity was the key. The appropriate
distribution was determined by visual fit and validated. Histograms of
survey responsss were plotied on a few randomly selected factors. Then
the simplest best fit distribution which represented :he histogram was
adopted. This was done without further statistical examination (i.e., best
fit using Chi-Squars, Kolmogorov-Smimov, eic.) because discrete data
points were used (i.¢., ratings) rather than floating ranges. The most
commorly used distribution, the normal density function, represented the
data adequately (except at the tails). There did exist an ever 30 slight
skewness in the occasional histogram. A normal probebility paper was
coastructed for a sslect number of factors 10 validate normality.

iv) calculating the probebilities

Mdmuwmﬂymhavududﬁmh
not past of the process. Determining the potential rather thea the
was the focus. The potential is readily determined by directly
comparing the actual rating (ACT RATE), as caiculated by the TIPS
model, with the normal probebility deasity fuaction representing the
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consensus of industry experts. This provides a percentile value.
v) using the results to make a decision.

The rnndel computes result; and reports the status of a given case
areas where actions can be taken to mprave this potemlal The résulung
information that the model provides facilitates informed decision making.

4.2.3 COMPARISON TO ANOTHER TECHNOLOGY TRANSFER MODEL

Of all the literature reviewed during this research, only one source provided a
definitive technology transfer model (De La Garza and Mitropoulos, 1993, p43S)
for the implementing of new technology. Cmne:denmly. the subject of the model
was the implementation of Expert Systems in the Architectural-Engineering-
Construction (AEC) indusiry. Figure S provides a crude schematic copy of this
model. The shaded boxes represent the combination of alternatives for the
highest probability for successful implementation of expert systems technology.

Thﬁnhﬁlﬁmaﬂelexplﬂmﬁnm“mmh
10 be taken at each implementation "stage® (equivalent to TIPS flclon) The
TIPS system (and model) include the considerations presented in the De La Garna

4.2.4 MULTI-ATTRIBUTE DECISION ANALYSIS AND UTILITY THEORY

) there are a number of Multi-Attribute Decision Analysis (MADA)
m(em 1981, Anandilingam and Olison, 1988, Falkner and
Benhajla, nmnnn.lm Noori), the one most relevant 10 this problem is the
Analytic Hierarchy Process (AHP) (Detta, 1992, Noori). The AHP method is an
mmwmnnddwhwhmﬁﬂpdnﬁd“mm"
decision making in unstructured problem-solving environments. This method
breaks down a decision problem into three levels and structures it into a hierarchy
with the objective at the 1op level, the criteria at the intermediate levels and the
solution alternatives at the lowest level. In this hierarchical structure every
eloment of a given level functions as criterion for all the elements of the level
below. The decision process is divided into two parts. The first involves ranking
critaria with regands 10 importance ia the final decision. The second involves
ranking the set of aliernatives against the set of criteria. This ranking process
involves exensive use of paired comparisons of slements with respect 10 their
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relative impact on a property they share in common. Matrix manipulation is used
for the numerical calculations required to arrive at a result that consists of a
relative ranking of the altematives.

The AHP method is most applicable when there are many technology alternatives
to be considered. In this situation, the objective would be to select the best

alternative (i.e., the technology with the greatest potential for successful
implementation). The criteria would be the TIPS factors and the alternatives would

be the different technologies. The results would consist of a ranking order for the
technology alternatives.

TIPS provides a potential rating based on a relative percentile scale established by
the Industry Consensus Baseline. It does not provide probabilities for failure
consequence costs or the success benefit magnitude. However, if these can be
determined and if the risk / gamble profile for the decision maker can also be
determined, then we have the components required to build utility curves. In this
regard, TIPS compliments the Utility Theory (Gibson, 1981, Wolf, 1983)
approach by providing another dimension for consideration in a decision analysis

Although TIPS can stand on its own for the purpose of an analysis, its
effectiveness as a tool can be leveraged if it is incorporated with other well-
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4.3 CASE SCENARIO TEST

The test case scenario involved the assessment of Expert System technology
implementation within a large public organization. It is noted that the actual
implementation of this technology was near completion at the time of this

In performing the TIPS assessment a retrospective review was initiated for all
implementation related events. Once this was completed a prediction was made
based on the results of the analysis of all applicable factors. As a final step, a
comparison was made 10 the actual resuits of the implementation effort. The
following sections provide details on the technology, the organization, the
implementation process and the results of the assessment.

od Technology
Consideration of Expert Systems was the example used to test the model. Relevant
questions in defining this technology include:

What is an Expert System? What does it do? Who should use this
technology? How should it be applied? When and where should it be applied?
Wﬁyﬂmﬂhhaﬁﬂﬁunﬂu&?(bﬂuﬂmlm 1990, Zacharia,
liember 1990, Zacharia, 1992)

4.3.1 The Con

An expert system is a knowledge intensive computer program that emulates an
expert when solving a problem. An expert system like any other computer
program is a ool designed 10 aid the user. The sole intent of an expert system is
10 provide advice. The output generated by an expert system is not a substitute for
enginsering judgoment. They can also be defined as an automated consulting
sysiem designed 1o give expert advice within a particular domain. Conventional

m Anmmmmmmmmmd
knowledge ilated by logical inferences. Simply put, expert
mmmmﬁmm na
mmmmnmdmimnm“ynhmnm
would.

The term “heuristics” is used frequently in the description of expert systems.
Heuristics can be defined as rules of thumb. A ruls of thumb does not always
guaraniss the correct answer; it only increases the chances of finding a possible
answer. Heuristics represent probable knowledgs and play a mejor pert in an
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expert's description of real world problems. An example of a rule of thumb would
be, "If your engine stopped suddenly while driving it is probably out of fuel”.
Knowing the rule of thumb does not mean it is the correct answer but it is a
probable answer. There could be problems with the engine or problems in the
electrical system instead of it being out of fuel. Heuristics depend on the
knowledge of the specific situation and they are usually acquired from experience.

There are three major roles that are important in expert system development, the
user, the expert and the knowledge engineer. The user is defined as the end user
of the expert system, the person that the expert system was developed for. The
expert is the person who, through years of training and experience has become
extremely proficient at problem solving in a particular domain. The knowledge
engineer is the person who interviews the expert and actually builds the expert
system.

There are three major parts to an expert system, a knowledge base, working
memory and an inference engine. For the purpose of analysis it is convenient to
consider these components as different areas in the memory of a computer.

The knowledge base contains static information on the problem and how 0 solve
the problem. It is here that the expert’s heuristic knowledge or rules of thumb
resids. The information in the knowledge base is static only during the analysis
while the expert system is actually being used. An advantage of expert systems
over conventional computer programs is the ease in updating information in the
knov/ledgs bass. Therefore, it is always possible (o keep the knowledge base as
current as necessary.

The working memory is used for dynamic information. It is here that intermediate
conclusions are stored while the expert system is running. Any data that is entered
by the user during an analysis is also stored in the working memory.

The inference engine takes the heuristic knowledge in the knowledge bass and
applies it 10 the information in the working memory. The inference engine uses
cither forward chaining or backward chaining or & combination of both methods.
Forward chaining uses the rules 10 determine what can be concluded from the
given data. Backward chaining starts with a given goal and tries 10 answer the
qQuestion, "Can we conclude this goal from the available information?”.
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The following is a comparison of the advantages and disadvantages of human
experts (o expert systems.

Human experts are creative and adapt to changing conditions. Expert
systems have not yet become sophisucatai enough to be able to learn on
their own. Research is being done in this area, but, presently expen
systems are incapable of changing their strategies to reorganize and
synthesize new knowledge.

Human experts can access sensory data directly. Since expert systems
have to convert sensory data to symbolic input, information such as taste,
or texture can get lost in the translation.

Human experts tend to have a broad focus. They can examine many
different sides of the problem to enable them to consider the overall
picture. Expert systems by their very nature have a narrow focus. They
can only consider the main problem and the factors associated with it.

Human experts have intuitive knowledge which the expert system cannot
totally contain. There would be too much information to code if all the

intuitive knowledge known by the expert was to be coded.

Human expertise is perishable. If the expert does not use his/her
expertise, the knowledge can potentially decay. The expert could retire or
change jobs. Expert systems on computer disks though are a permanent
form of knowledge storage.

Documenting and transferring human expertise is time and labour
innndw . Training and seaching new personnel is a major cost in many
lons. Transferring an expert system though, can be achieved by
ﬁnﬂymhm As end users use expert sysiems they gain
ah understanding which spesds up the process of training and transferring
human expertiss. Once the expert system has been developed it becomes
a simple process 10 extract the code and document the knowledge.

Human experts might make different decisions in identical situations
because of emotional factors or perhaps some very subtie rules might
have besa overicoked. Expert systems, are consistent over the long term.
There are no emotional factors 10 cloud the judgement and all the rules,
subtle or otherwise, which are pertinent will be included in the analysis.
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Human experts tend to be expensive. If they are unique enough, experts
are able to demand and receive good incentives and valuable benefits.
Expert systems, though over the long term, are comparatively low cost.
Once an expert system is developed, the maintenance cost will be a
fraction of the development costs.

To summarize, expert systems should be considered if there is a need to:

- Retain expertise that could be lost through personnel change.

- Duplicate an expert's knowledge in different locations.

- Reduce the expert’s work load by solving everything but the most complex
problems.

- Provide senior expertise and act as a training device for junior staff.

- Provide consistent designs and evaluations throughout the organization.

- Provide an affordable form of knowledge documentation.

Expert systems gshould not be considered if:

- The environment of the problem is constantly changing.

- There is a strong need for sensory data.

- The problem is especially broad and cannot be limited to a narrow domain.
- An sbundance of intuitive knowledge is required.

4.3.2 The Existing Organization

The subject organization is a provincial government department. It is primarily a
sechnically based one which implies scientifically based decision making processes
are used. The caveat to this is that social political considerations can and do
override or veto many of these decisions.

This organization is the third largest department in the provincial government. It
employs over 2,000 people on a full-time basis and is focused on providing an
integrated efficient transportation systiem which supports the province's social and
economic well-being. There are over 155,000 kilometres of highways, of which
almost 24,000 are paved, approximately 111,000 are gravelied and over 21,000
are graded or oil-treated.

Over the past ton years the full-time staff component has steadily decreased.
reduced by 33% and the part-time component by 25%.

This represents an overall staff reduction of approximately 30%. [n parailel with

major reductions in capital construction
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been reducing by roughly 10% per annum. Much of the heuristic knowledge that
is disappearing is maintenance related.

The province is currently in a period of fiscal restraint. The overall managing
philosophy can be described by the statement "doing more with less”. However,
there is an constantly decreasing resource pool. The organization’s staff are
facing intense personal pressure as they are expected to perform their jobs with
fewer resources while the prospect of Jub loss (or at least severe change, such as
reallocation) looms in their minds. This is creating a condition in which few
people have slack time in their jobs (to experiment) nor do they have the
inclination to try new things (when mere survival is on their minds). The current
trend within the organization is expected to continue for the foreseeable future.

Support functions such as planﬂm;, design, contracting and construction
administration are primary activities performed at head office in the provincial
eapml Much of the organization is decentralized with field offices located

hout the province. These field offices are responsible for the delivery of
the department’s programs, mainly construction and maintenance of the roadway
infrastructure (which also includes bridges and airports). Communications within
the organization tend to follow established protocols. Current efforts in improving
information access and delivery are starting to slowly chip away at these
protocols. However, authority based decision making strictly adheres to the typical
pyramid shaped hierarchical flow. Theﬂeldomegshavgmmmnmymm
respect (o decision making, but anything of significant fiscal consequence again
reverts 10 the hierarchial protocol.

The structure of the organization is in a state of flux geared toward d
mgmﬁhm“ﬁlnﬂgmmﬁ(-nﬂmm“ Alm;hﬂih
instability should be conducive 10 change which in tum should be conducive to the
introduction of new tachnology, this is not necessarily the case. As mentioned
earlier there is an air of perceived threat among the staff which seems to
wndermine that excitement that one would expect t0 be generased by new
technology. There are pockets of individuals that are very receptive to new
concepts and ideas, and there are many pockets of individuals that are resisting

change.

The culture within the organization is complex. It is almost schizopl in
mmmmmmw;mmmmm
gﬂmmﬁiﬂﬂmmmwm

yats.
(the most significant cultural difference). There exists an “us versus them"
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mentality. The observations made, supported by feedback received from
individuals within the organization, suggest that communications are good in head
office, but, they scem to be not so good between head office and the field.
Rumours tend to abound in the field because of the isolation from head office.
These groups also tend to have very different, sometimes opposing perspectives of
the same reality.

There exists a Research and Development (R&D) Branch in head office. The
branch has a complement of twelve technical positions (engineers and
technologists) and two support positions. The branch evaluates research products
related to materials, operational procedures, equipment, safety and environmental
impact. New or innovative technologies are a primary component of these
products. The research activities are strategically planned on an annual cycle
which integrates well into the organizational strategic pl:nmn; process. In the
planning cycle, resource issues and research costs are of primary consideration,

Within the complement of staff within the R&D branch, there are three individuals
charged with facilitating the delivery of technologies to the point of adoption. This
section of staff is responsible for ensuring the implementation of technology, be it
new, innovative or existing (but never tried). On an ongoing basis, the R&D

branch staff are actively involved in sixty research initiatives.

mbrmchuhnddbygdlmgrwhohuhﬁnpmofnnmnmmfor
fifeen years. In general he is very mppmveafmmhmyuﬂmhe
Mumgﬁﬁnmnmﬁm implementation. He is a type of
individual who likes 10 be informed, but retains a high confidence in his staff and
Wmm;amwmuwummm
abjectives are met. He tends to follow policy officially, but where warranied will
challengs directives which frustrate the delivery of his branch's mandate. He is
well informed with what is happening within the industry and keenly supports the
mt;pmdpuim in mdusu-ylel:m:em;cﬁmiﬂ outside of the

organization. The department executive also support these activities (due mainly
%0 the R&D director’s championing efforts).

The technology transfer process employed within this organization can be defined
as one in which ressarch findings and development efforts are transiated into
useful processes, products and programs. The underlying program facilitates a
MM“mdmmyﬁm(mﬂ
user:) that are in need of technologica s. "New" technology in this
mnﬁ;bmwmmmmumm not
necessarily a chronologically recent event.

The staff responsible for technology transfer constitute one of the o N
sections (or business subunits) within the RAD branch. m;mmm
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main functions:

- to monitor the external environment for valuable products and technologies;

- to facilitate sharing of innovations development internally within the
department (usually used in isolation where as broader application is viable);

- conduct evaluation of advance technologies that may impact the department in
the foreseeable future,

This unit defines its’ mission as promoting new or improved technologies
throughout the organization by means of an active dynamic interaction between the
sources of technologies and the potential end users. This is accomplished through
mechanisms and communication infrastructures designed to el‘fecnvely deliver
technologies and produce tangible results. This organization has in place a well

developed technology transfer process.

it shoulkd be noted that research and innovation also occur within other areas of the
organization independently of the R&D branch. The technology transfer unit
plays a key role here in ensuring the awareness of this research and the results are

maintained through out the organization.
4.3.3 Application of the Technology within the Organization

The organization that is contemplating this technology was (and still is) a victim of
severe attrition. [n other words, the organization is losing much of its knowledge
and expertise upon the retirement of its senior enginesrs. Over the years this
MMWMHMMMMM;«M

itself, much of this heuristic knowledge was not documented. What resulted was
that the knowledge remained in heuristic form in the minds of the individuals
(eventually these individuals became resident experts because they were the sole
cusiodians of the knowledge). Much of the subsequent engineering practice
MﬁMMMmthmkmhdpﬂm"m&mnm
Now the experts are leaving and 30 is the knowledge. Hundreds of person years

dmmmmm

This new 1 y was looked upon as a possible solution 10 en the
expertise of thess i wﬂdtm:mmﬂmldmdilyhaphﬂbym
successors.  Further (0 that, the expertise could also be duplicated and

M(hlmhmm effectiveness).

Rmmﬂﬁuhmhmm“@w;mﬂhm
for the identified need within the org ion. However, it was not necessarily a
solution in every case. Mns;mdd:mmmnuﬁl where
although possible, implementation would not serve 10 improve anything, least of
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all the cost effectiveness of the subject operation.

The selection of prototype applications considered the past experience of others, or
in other words the technology's history (which mcndemly was short as the
pncncll application of this technology was in its’ infancy). An “infusion
strategy” (the term used within the organization) was developed which addressed
the technology auributes, its’ risk and potential benefit. A detailed plan was
established for the development, evaluation and post implementation assessment of
the prototype applications. Resource requirements were also highlighted. This
plan aiso included details of custodial handoff of the technology from R&D to
those responsible for systems implementation and maintenance after successful
seeding of the technology within the organization. The whole process involved
close interaction with all stake holders including the potential end-users (on
specific application basis).

In an actual situation, the assessment process would involve data collection
through interviews of all the key players within the organization involved in the
sechnology implementation. The key players would usually include the potential
end user, the end user's supervisor, the technology champion, the final decision
maker and the technology transfer agent (of course one individual could take on
multiple key player roles). For the purpose of testing the TIPS System with
respect 10 the expert system case scenario, only the technology transfer agent was
interviewed.

Sixteen different prototype expert systems were developed. Because of similarities
three were chosen for thorough examination, each one best typically representing
a low, medium and high implementation success rating. Bits and pieces from all
sixteen expert systems were incorporated to better represent the profile of each
rating.

Data was extracted from a series of interviews with the technology transfer agent.
Thhamsmkmtnmumemlgdeffnnmplemnngexpensym
technology within the subject department of transportation. The imtervicws
spanned a period of two weeks. Six hours of video ‘ape recordings were
produced. The video taped documentation proved 0 be a very valuable
supplemental resource 0 the available writie:) documentation on the subject.

TEMMMMMMuMMhMﬂmm
sacriptions of each factor. This process iavolved asking a series of

mgﬂmﬂqmnﬂﬁm The key in making a valid
' information about each factor. Thm

mnﬁﬂsw&mﬁﬁﬁﬂunmmﬁ
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review protocol:
- prepare simple basic questions or statements using the WS-H method as a
guide for their structure (i.e., who, what, when, where, why and how);

- ask the questions or make the statements (both open-ended) for each attribute
that defines the factor; (i.e., to seed the interview candidate with appropriate
thoughts) and solicit feedback (comments, opinions, etc.);

- go through as many cycles as necessary (using different questions/statements)
to obtain a good understanding of the effect of the attribute;

- make note of all the outstanding issues (especially those which have negative
impact);

- rale the attributes and aggregate these ratings o establish a factor rating for
degree of influence as well as for confidence;

- transpose these ratings into the TIPS model (template);

- repeat the process for all attributes and factors that apply to the particular case
scenario being assessed.

Figure 6 is typical of the process involved. The results of factor/attribute
assessments for the expert system case scenario are located in Appendix A.S.
Figure 7 provides an example of the results interpretation.
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4.3.5 The TIPS Prediction

The final results of the assessment suggest that the success potential for this case
scenario technology is high to very high, with the caveat that some scrutiny of a
number of factors is recommended. The External, Financial and Corporate factor
categories rate comparatively lower to the other categories and should be
reviewed. This result suggests that these categories may host "weak link” factors.
On a factor by factor basis, six potential problem areas were identified. Remedial
action for these six factors (if possible) is recommended in order to improve the
technology impiementation success potential (i.e., the technology's TIPS rating):

Technology LifeCycle (rated Action Level 2) - greater effort should be made to
perform realistic economic evaluations of contemplated technologies. Currently,
this is rarely, if ever, done to strict business standards. This is a factor that can
be ecasily remediated.

Political (rated Action Level 1) - political influence is beyond the control of this
organization. The organization may be able to manipulate and streich policy to
some degree to accommodate the technology. This factor is very difficult, if near
impossible to remediate.

Economic (rated Action Level 2) - a recessional economy is beyond the control of
thtaminﬁon The only thing that it could do is an internal reevaluation of

business processes. It may require wholesale rethought as to how the
organization's business is executed (i.e., possibly through business process
qu..wing)mdmybeboeomplhwdofammmmwmmfotlhe
sake of one particular technology.

Corpr. e Culture, Current Situation, and Organization Environment (each rated
Action Level 2) - are factors that can be remediated if the organization's inertia
can be redirected. This would required effort from the lop (i.e., executive, senior
management) in terms of support through policy change, re-prioritization, etc..

Difficult, but possibie 10 remediate over longer time span.
4.3.6 What Actually Happened

Out of the sixteen prototype experts systems developed during the technology
implementation process:

- five have been rated as high levels of success (four implemented and currently
in uss and one 0 be implemented in the near future);

- ssven have besn rated as medium levels of success (five implemented and in
use, but experiencing some difficulties and two not implemented yet becauss of



-

difficulties);

four have been rated as low levels of success (none implemented with all
having high likelihood of being abandoned).

The Expert System technology implementation process spanned three years. In
that time the transfer agent developed an intimate understanding of the technology
and its’ potential role within the organization. The conclusions reached by him

were;

-

Expert Systems do not and cannot replace an expert.

Expert Systems are very useful in developing a model or approach that
represents the particular thought process used by an expert in solving
problems.

Expert Systems are very good for training.

Expert S m;mumlyuymﬁlwﬂiafthepmblem
Fullempenuonofdu-endugf. the expert, the programmer and the
associated management is necessary (0 ensure success.
mm“mmﬂexmhﬂvﬂby&pﬂSyms

Expert Systems should be cost justified in terms of use (i.e., a system that
reduces the decision time from four hours to one half hour is not useful if it
only has 10 be done once a year).

Ovenll, the implementation effort can be desmed successful as many branches
have indicated some interest in continuing to develop new systems for other
applications (i.e., the technology had been seeded within the organization).

Upon clossr examination of the three typically representative prototypes (i.e., low,
mMmmimmmmmmmormmm

LI T R D S D T T T 1

t the degree of success was directly correlated to:

the degree of client involvement;

the degres of forefront invesiment of resources by the cliemt;
Mﬁmm(muﬂ).
ability to abeord costs;

end weer's attitude towards the technology;
ﬁﬂm:wﬂﬂﬁmmﬁﬁt

hMM:mdmﬂm- ‘
mﬂwhmmmhmﬁmwﬁﬁnﬁm,
subcultural (specific 10 a sub area of organization, i.c., field versus head




- availability of time (human resource issue);
- improvement over current methods;
- visibility of potential benefits.

All other factors were equal among the three typical prototypes and the general
assessment.

4.3.7 Prognosis for the Future

The Expert System technology is very much depended on community effects. In
other words, its' successful eventual adoption depends on the status of current and
future networks of adopters, both internally within the organization, and externally
throughout the industry. There currently exists some transient incompatibility
because of delays in developing this network (i.e., due 10 economic, cultural and
other factors). Because of this, there exists a real risk of stranding and subsequent
failure due to a critical mass of adopters not being achieved.



The TIPS System (which incorporates the TIPS Model and the industry consensus
baseline) was developed as methodology for objectively and rationally assessing
the technology implementation success potential. Thirty-one factors were identified
as important considerations that should be addressed in decisions involving
investments in technology. Upon completing the research, that was required for
developing this model, it can be concluded that technology implementation
decisions are anything but trivial and should not be made intuitively. Upon testing
the TIPS System with an actual case scenario involving expert system technology
jon into a large public organization the following additional conclusion

1) The TIPS Sy is comprehensive and provides confidence in the
rational used in making technology implementation decisions.

2) Them m!l exu;u some inherent subjectivity in the TIPS System.

:m does break down the subjectivity (via attnbum)
into mﬁnﬁ parts. By doing this, the implementor can focus on
particular issues that may affect the outcome of the implementation.

J) The TIPS System may not always be practical, especially when dealing
with low cost technologies with localized or isolated application.
However, the TIPS System becomes a valusble 100l when there is a need
fccﬂdﬁmﬁunﬂhﬂxﬁmdﬂﬁmﬁwmg

also becomes a valuable ool when

-m high cost technologies is contemplated.

4) hmﬂl;hdmemmyoﬂmmmiblaﬂmdﬂnmab
considered (i.e., political 1 , the saving of lives, social issues).
vﬂujmmll still Inhemﬁ and it may not always be
MhMQMMmmuuﬂ“yshmﬁmq
udclunfyaﬂhbeneﬁuudﬂlmmmﬂcﬂlyinm

Applying the TIPS System in the context of an overall economic
ﬂyﬁ:ﬁyﬁ&:ﬂmm it does provide objectivity 10 the

b))



§.2 FURTHER RESEARCH & FUTURE SYSTEM

Continuous improvement is always desirable. So is the case with the TIPS
System. The following are thoughts for additional work in the field of assessing
technology implementation:

Further testing of the TIPS System involving original survey respondents
to refine and validate the methodology.

Application of the TIPS System t0 other industrial sectors. The baseline
component is interchangeable. This could be a means to test whether the
TIPS System is indeed generically applicable,

tlopment of protocols for integrating the TIPS methodology with
other Multi-Attribute Decision Analysis methodologies and its application

to Utility Theory.

Development of an expert system based advisor module for the TIPS
System. This module would continue on with the recommended Action
Level and provide detailed directions furﬂigmﬁcmmmmm
should be executed for each respective factor given the current situation
of a particular case scenario.

Neural Networks (NN) (W!r)MgnﬁmhMIm
noisy, and somewhat uncertain or incompiete data or knowledge that will
grow and change with time. As more factors and attributes are identified
over time and as more case scenarios are examined, it may be prudent 10
invmpﬁﬂcnpﬂhﬁmofNNdmyuminn;u\gﬂPsm

sent of & counterpart 10 the TIPS System for assessing the
mmqumm;rinnmmng.
commercializing or licensing of sechnology).

Development of a friendly user interface and shell for the TIPS System.
ﬁsﬂmﬂﬁnlmmymﬂmmgmsﬁﬁn
ocollection, data analysis and results caiculation, and report generation.
The use of the Microsoft Vmgl&ncﬂﬂmmfumum
would be a good candidate and should be investigated




5.3 EPILOGUE

Implemtgnm of a new technology is very difficult and should not be approached
in a haphazard manner. Proper implementation requires planning and control,

An integrated approach to technology transfer (Noori and Radford, 1990, pS0S)
suggests a five-step action plan. In each step the objective, required actions, and
goals (or anticipated results) are clearly defined. These steps are:

: - which involves examining the

chnmeeﬁsﬂcs ofthe nvmlablé and pnmmn technologies and the target
environment;

n;nnlmplemn pl[ﬂ wlnch is | and unlmbuuou:.

. Implementation Phase - which involves facilitating an environment for
smooth implementation of the technology;

Phaag - which involves monitoring, evaluating and
ummmqmwmmam

The TIPS System provides a solid foundation on which 1o piggyback the above
approach. This combined process will improve the analysis of new technology
viability and the quality of the decision for its’ adoption.

In terms of economic analysis in the public sector, government funds should be
invested 10 promots economic and social objectives in an effective manner,
utilizing an efficient allocation of resources among competing programs. This
objective requires a systematic approach (Jomes and Lockhart, 1990) (i.e.,
Mﬂﬂ!ﬁ)GQMdmmmw
ressarch projects or techaology imple a ,

hm%nﬂmﬂmmhﬁm(mm
or otherwiss) the Discounted Cash Flow method is one method that can be used.
The rate of interest used in evaluating alternative public projects, referred 10 as
the social discount rats (SDR), is critical 10 the accept/reject the decision. k is
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essential that public investments use a SDR that is based on sound economic
judgement.

In the private sector companies usually use a discount rate based on the
investments (research, technology or other) opportunity cost of capital (i.e., the
return available in the capital markets for investments of the same risk). I[n other
words, this discount rate is referred to as the minimum attractive rate of return
(MARR). The Discounted Cash Flow method is commonly applied in economic
analysis.

In either case, most investment justifications also tend to be subject to value
judgements and it is often not possible or realistic to quantify all cash flows
associated with the investment. An additional problem in using benefit-cost
analysis is in identifying what should be classified and quantified as benefits and
what as costs. To quantify all factors in terms of a dollar value is also ofien
extremely difficult.

The TIPS System again provides a means for haudling some of these intangible
issues. As well, the TIPS System provides a means for quantifying the SDR or
MARR vaiue and can be considered as one possible method for evaluating
investment in new technology in the private and public sectors.
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A.1 SURVEY FORM



SJRVEY NO:

Thank you for participating in this survey. The objective of this survey is
to gain a better understanding of the factors which influence the
technology transfer process (specifically the decision making process
related to technology implementation). The survey is simple in that all
that you are asked to do is provide nuseric responses. It should not take
you more thaa five to ten ainutes to complete.

There are a total of 31 factors listed in this survey. They are divided
into 6 thematic categories. Under each factor you will find a number of
supporting attributes with short descriptions. They have been provided to
better define each factor. 1If you have any comments regarding the factors
preseated or any ideas for additiomnal factors please provide thea either
directly oa the survey form in the “"commeats” box Or oa a separate sheet.

If you have any questions regarding the survey or would like to discuss
any techaclogy traasfer issues I would be more than happy to do so over the
telephone or ia persoa (wvhere practically possible). Please feel free to
coatact me anytime at 403-422-27%0.

Upoa completioa please retura this survey im the pre-addressed and postage
paid eavelope to the attentiom of Ray M. Filipiak. Thank you.

PLEASE PROVIDE YOUR MAILING ADDRESS:

- - ap ap ap ap ap oy AP o wn ay oy = oy 2y "p ww oy v oy -~

DEFINITION OF NEW TBCRMNOLOGY:
Any s, seothedelegy, asterial, iastrumeat eor teesl (sew te an
® iset ) that can iapreove curreat weys of perforaing & tash or job (ia
S 0800 related to any highwey / reed iafrastructure plaanisng, desiga,
oonstrustion or mainteonsase eperaticn). The teshaclegy does net necessarily
ssed to be “high tesh~. It can be & recent iansvetien or a “ast yet tried”
onisting tecanslegy.
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A.2 RAW SURVEY RESULTS
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A29
A32

Add-

AS2

R3S

- all factors important since failure in one could result in overall
implementation failure

survey itself could be used as a checklist to screen candidate
technologies

- print size too small

felt that many factor attributes started becoming repetitive

“attitude” is the most important factor and the most difficult to
establish

survey difficult to respond to, factors difficult to assess because of the

numerous attributes that were used to describe each factor

- print size oo smail

print size too small
somewhat repetitive & hard to understand (possibly rewording would
help)

- would like a copy of final report
- responses 10 survey depend on which of two perspectives are used

(from public sector or from private sector)

person 10 person technology transfer is most effective

- availability of training and resources to implement for the user is most

importam

- the technology being marketed can be controlled, but, not the target

market itself

- it is important to adapt the technology (o fit the market than the

00 complicated for a § minute survey

- technology should be appealing and not 100 complicated



C23A

C32

C41

Ce

g 8

E10
Ell

FOl1

other factors to consider: environment, safety, government mandate
and/or legislation

credibility in the eyes of the potential end user must be established first
technologies must be practical and applicable

end user assistance is very imponant

communication networks are critical

effective processes or mechanisms are necessary for timely delivery of
technology

political, fiscal and environmental factors are the least important

would like a copy of final report
this survey is overly detiiled and difficult to respond 10

very thorough survey ,

some supporting attributes induce varied response, hence, the

im level is sometimes inconclusive

effort is well appreciated and the survey serves as a catalyst for ideas
took longer than 10 minutes to complete

would like a copy of (inal report

every factor presented is important

would lke a copy of final report

many broad concepts to be covered in quantitative form, not easy (o
consolidate ratings based on several short statements

effective communication is critical, surmounting barriers in this area is
most important
ook liberty to distribute copy of survey to 1S other individuals
would like a of final results
technology er is primary duty of a technical specialist

y

_ net present value should be used rather than payback time in economic

analysis

a network of gatekecpers is noccssary (0 Support communications
executive backing is critical



A.3 TEMPLATE USER DOCUMENTATION



REQUIRED SOFTWARE:

Load LOTUS 1.2.3 for WINDOWS (version | or higher). A working knowledge
of this software is highly recommended.

REQUIRED FILES:

From the diskette supplied, open a file named MODELRAW.WK3. This is the
system template in which the TIPS model resides.

Immediately save as the file to another name with a .WK3 extension.

Only work on the newly saved version of the template. The information on the
original file is the data used in the case scenario in the thesis. This information

will be lost once new input is keyed in.

Also, open a file named SURVEYRAW.WK3 and minimize it. Keep this file
open in the hack;mund when working on the template. The MODELRAW. WK3

PROTECTED INFORMATION:

The first seven columns are protected as they are dynamically linked to the survey
database file named SURVEYRAW.WK3.

the first column, FACT NO, is the factor identifier;

the second column, FACTOR DESCRIPTION, gives the factor description;
the third column, BASE RATE, is the sample mean derived from the survey
(establishes the baseline for the model);

- the forth & fifth columns, STD- and STD+, are the standard deviation values;
the sixth column, SENS RNG, represents the standard deviation range which
also provides an indication of factor sensitivity as well as the confidence in
survey values;

the seventh column, FACT SENS, is the actual factor sensitivity value.



There are 31 factors identified in the template. Review each factor within the
context of the scenario (i.e., technology) being evaluated. Refer to the thesis text
for detailed explanation of each factor.

Key into the appropriate cell location, under the column identitied by FACT
APPL, a value of +1.0 if the factor applies in this case scenario and a value of
0.0 if it does not.

In the next column to the right, identified by SUP/HIND, key in a value of +1.0
if the factor contributes positively (i.e., supports a successtul final outcome), or
key in a value of -1.0 if the contribution is negative (i.e., hinders a successful
final outcome). If the factor does not apply, leave the cell entry blank.

Under the column identified by DEG, key into the appropriate cell locations the
degree of the contribution of each facior (whether negative or positive). Use the
Numeric and respective Subjective Rating scales at the top of the icmplate. Only
input positive values. If the factor does not apply leave the cell entry blank.

In the column identified by CONF input a confidence rating using the same scales
as identified immediately above. Again, if the factor does not apply leave the cell

Finally, in the ADJUSTED ({A) SDR/MARR column input the current
organizational social discount rate or minimum attractive rate of retum value in
the cell immediately below BASE (iB) SDR/MARR =. This value will be used in
calculating (iA) for each factor, fmg;mgnfyandoveﬂll

As you emter the values the iemplate automatically recaiculates the actual rating
for each factor for the particular case scenario and displays them in the
mﬁllﬂﬁaminegedummnﬁdbyaiﬁmm At the same
time aggregate values are calculared for each factor category and for the overall
analysis. anumdl:phydmm:ﬂnmuedumuunmﬂnll
factors, -

As the sempiate recalculates the actual ratings, it also automatically compares the
mﬁﬂhmiﬂtmmﬂfmﬁwmmmhmu

b



Success Potentlal

In the first graph, titled GRAPH #1, the horizontal lines represent the standard
deviation range of the survey values. These, in actuality, are the values from the
cells located under SENS RNG bounded by the values from the cells under the
STD- and STD+ column.

The vertical line emanating perpendicularly and downwards from the horizontal
lines represents the sample mean, or the values in the cell under the BASE RATE
column.

The vertical linc emanating perpendicularly and upwards from the horizontal lines
represent the actual rating, or ACT RATE, for the respective factor,

Factor Semsitivity / Confidence

In the second graph, titled GRAPH #2, the homaﬂul line represents factor
sensitivity, which is inversely proportional to the sensitivity range. This line also
graphically represents the level of confidence in the survey results for the
respective factor. The numeric values are found under the FACT SENS column.

The vertical line emanating perpendicularly and downwards from the horizontal
lines represent the level of confidence rated for the respective factor in a particular
case scenario.  The numeric values are found under the CONF column.

Both graphs provide a quick visual overview of the results for a particular case
scenario in comparison 10 the baselines established through a survey of industry

experts.

The cells under the column titled RECOMMENDED ACTIONS provides
information oa the type of action that should be considered 10 ensure a overall
positive ouscome. This information is also automatically provided once the case

Finally, heﬂmhﬂﬁﬂm aﬁmwvsmwsmm

provides ¢
snalysis of the technology.




QPTIONS:

Four perspectives of the same information are possible for any particular case
scenario. They are:

- baseline factor importance:

- degree of bascline factor sensitivity (and confidence);

- case scenario success potential factor rating;

- case scenario confidence rating.

To accomplish all this, the data in columns 3 through 7 (from the left) must be
converted from formulas (in actuality they are dynamic links to the database file)
to actual values. This can be accomplished using the RANGE-VALUE menu
features in LOTUS 1.2.3. This must be done for all "factors®, the “factor
categories” and the "overall®. Once this is done, save the file.

To get the different perspectives use the DATA-SORT features in LOTUS 1.2.3.
Using the mouse pointer establish a range which encompasses all the columns for
all 31 factors. Once this is done, use the DATA-SORT command as follows for

each perspective, respectively:
Baseline Factor Importance -> sort on BASE RATE column using the descending
option.

Baseline Factor Sensitivity (Confidence) - > sort on FACT SENS column using
the descending option.

Case Scenario Success Potential -> sort on ACT RATE column using the
descending option.
Case Scenario Confidence -> sort on CONF column using the descending option.

The same procedures can be used on the category aggregates to obtain the various
perspectives.

SUMMARY: _

In summary, input is required for four cells for cach factor. Everything clse is
calculated atomatically. Additional pertinent information explaining the process
involved (i.e., the algorithms used, eic.) are presented on the template itself.



A.4 TEMPLATE FORMULAS
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Table 4.9 Chinese Sﬂlnnlinj nﬂlie Respondents

_The Chinstown Group

___Yotal Sample

Years Number  Percéntage Wusbser  Parcentage

Humbar

e

Percont-

Wone 2 5.9 5 2.8
1-5 7 20.6 13 7.4
6-10 13 38.2 63 3.8
11 end over 12 353 9 _ 34.0

76
07

3.3
gls
6.2

210

100

Totsl 34 00 176 100

x'=5.14 (recetegorized) d.f.s2 Imnsignificant at .01 level

Table 4.10 English Schooling of the Respondents

Jhe chinstown Grop,  _The Suburben Group

Years tumbar  Percentage Mumber Parcentapi Wb

None 4 61.8 27 15.4
1-5 10 29.4 ] 48.0
6-10 1 2.9 ) 26.1
11 ond over 72 ) 5.9 B 2 125

Total . 100 174 100

X's11.77 (recategorized) d.f.22 gignificant at .01 tevel
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In order to further assess each respondent’s ability in Chinese and English, each was

English. The results are summarized in Table 4.11 and Table 4.12. Tabic 4.11 shows that

the suburban group has a more dispersed response pattern than the Chinatown group. The

suburban group have larger proportions in the category “fluently” in all three items -

speaking Chinese (79.1 per cent), reading Chinese (71.2 per cent) and writing Chinese (55.9

per cent). At the same time they also have larger proportions in the category “not at al*



105

for the three items (3.4 per cent for speaking Chinese, 9.0 per cent for reading Chinese and
9.0 per cent for writing Chinese). These results appear consistent with the findings that a
larger proportion of the suburban group received Chinese schooling for six years and more
and with the larger proportion arriving in Canada before they were ten years of age. Table
4.11 shows that in general, both groups are proficient in Chinese. The majority in both

groups speak, read and write Chinese either "fluently” or "pretty well".

Compared with the proficiency in Chinese, both groups have a “weaker” ability in
English. Again this is consistent with the fact that both groups have received less English
schooling than Chinese (see Table 4.10). The sample as a whole has smaller proportions
in the category "fluently” in all three items - speaking English (33.6 per cent), reading

English (33.2 per cent) and writing English (26.6 per cent).

Table 4.12 also shows the two groups have even a larger difference in their
proficiency in English than in Chinese. The majority of the «uburban group can speak, read
and write English either "fluently” or "pretty well” (75.7 per cent for speaking, 75.8 per cent
for reading and 68.3 per cent for writing). However, the majority of the Chinatown group
falls into the category "enough to be understood” or "not at all* (76.4 per cent for speaking,
76.4 per cent for reading and 79.4 per cent for writing). This means the majority of people
living in Chinatown face serious problems in the use of English. In fact, more than half of

the respondents there claim that they cannot speak, read and write English at all.



Table 4.11

Self-Evaluation of Proficlency In Chinese of the Respondents

-
o
N

the Chinatown
GI'EE

Total Sample

mber Per
centag

Pretty Well

Enough to be |
understood

not at all 1 2.9

3.4

76.3
16.1
9 4.3

? 3.3

Reading

Chinese

12
17
Enough to get 9

Fluently 35.3

Pratty well

Not at atl -1 2.9

126
27
8

16

;’ test not applicable (écX of cells with expected value \ess then 3)

n.2
15.3
4.3

9.0

5.4
8.4
8.1

-
~
o
.

il

Writing
Chirwse

Fluently 9 26.5
26.5

4#1.2

Pretty well 9

Enough to 14
be understood

_Not_at all 2

o
“
18

_ 16

x’a&i_? {recategor ized) _g.f._ﬂ_ __Significant at .01 tevel

55.9
2.9

10.2

51.2
z!'

x'=10.74 (recategorized) _ d.f.=1

Signiticant st .01 Level

Total k73

177

100
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Table 4.12 Self-Evaluation of Proficiency in English of the Respondents

The Chinatown The Suburben Tota! Sample
Group Group
Number Per haber Per hber Percen
centage centage -tage
Fluently 3 8.8 8 38.4 n 33.6
Pretty well L 14.7 66 37.3 n 33.6
::::::' m::tood 8 23.5 3?7 20.9 45 2.4
Not at all 18 $2.9 6 3.4 24 11.4
x'=32.95 (recategorized) d.f.=\ Significant at .01 level
Fluently 3 8.8 67 37.9 70 33.2
Reading Pretty well ] 1%.7 67 37.9 mn 3.
EDLISh | enough to get 6 17.6 32 18.1 38 18.0
by
Not at all 20 58.8 11 6.2 N 14.7
X=32.95 (recategorized) d.f.=1 Significant at .01 level
Fluently 3 8.8 53 2.9 6 26.6
Pretty well & 1.8 68 38.4 T 3%.1
:;::::: m::tood 6 17.6 43 2.3 o 23.2
Not at all 21 61.8 13 7.4 34 16.19
x=23.78 (recategorized) d.f.%) Significant st .01 level
Total 34 100 1144 100 an 100

To summarize the language abilities of the two groups, it is clear that both are
proficient in Chinese and more proficient in Chinese than in English. The suburban group,
in general, do not have problems in the use of English while the Chinatown group face
serious problems in using it. This together with their old age, makes the Chinatown group’s
tendency to seek ethnic propinquity not too difficuit to understand. Because they are old
and unable to speak English, they live together in Chinatown to take advantage of the highly
clustered Chinese institutions and businesses and to avoid a life of loneliness and
inconvenience. On the other hand, the suburban group’s relatively greater ability in English
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demonstrates their potential for further assimilation, although this potential does not

necessarily mean giving up their Chinese life-styles.

4.2.7 Employment Status and Income

There is a big difference in the employment status between the Chinatown group and
the suburban group. As Table 4.13 shows, 67.6 percent of the Chinatown group are retired
people. In contrast, 91.0 percent of the suburban group are employed. Only 6.2 percent are
retired. These results indicate that the people who live in Chinatown are largely beyond the

employable years.

When the annual incomes of the two groups are examined, the differences are also
very obwious. As Table 4.14 shows, the majority (55.9 per cent) living in Chinatown has an
annual family income below $10,000 and 26 per cent between the category $10,000-3$24,999.
Only 2.9 per cent receive $50,000 and more. On the other hand, over one third (39.0 per
cent) of the suburban group has an annual family income of $50,000 and over, and a very
small proportion (2.8 per cent) receive less than $10,000. These results suggest the
Chinatown group is poorer in comparison to the suburban group. In fact, several
respondents who live inside Chinatown mentioned in their questionnaires that they receive
money from their children.



Table 4.13 Employment Status of the Respondents
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_The Chinatown Group
Number

theqntgi

Wrber Peccentege

Employad 1 32.4 159
Unesployed 0 0 5
Retired 23 67.6 1"

5
6.2 1) _te.0

.0 m n.s

Totsl o % 100 ) 17

x' not applicable (Recategorizetion does not meke sense and 25% of cells with espected valup

iess than 5).

Tabile 4.14 Family Income of the Respondents

Total Sample

The Chinatown Group ____The Suburban Group

Whmber  Percentages hmbar

Percentaps

under 10,000% 11 55.9
10,0008 - 24,9993 4 26.5
25,0008+ 49,9998 s 1.7
50,0008 ard over 1 2.9

$ d

1.3
0.5

2.8
16.9
4.2 37.0

.0 a2

3 392

Total 3 100 77

100 [4)] 100

x'554.00 (recstegorized)

43 Summary

d.f.52 Significant at .01 level

This chapter began by discussing how the two groups perceive the relative
importance of seven residential locational factors. The results showed that the life-cycle

stage factor and s

nomic status played very important roles in people’s residential

locational choices. Both groups try to adjust their housing needs within their financial



110
abilities. The results also indicated that the Chinatown group has a tendency to seek ethnic
propinquity while the suburban group does not. In addition, the findings suggested that the
two groups are in the different stages of the life-cycle. Because the life-cycle stage factor
played such an important role in people’s residential locational choices, previous studies
using spatial dispersal of an ethnic group as a measure of assimilation is not adequate. The

life-cycles of an ethnic group should also be examined.

Further examination of the two groups' socio-demographic characteristics in terms
of the life<cycle, socioeconomic status and assimilation status (specifically abilities in English
and Chinese) demonstrated that the Chinatown group are old, retired and have passed the
child-rearing stage of the lifecycle. The suburban group are younger and in the child-
bearing and child-rearing stage of the life-cycle. In addition, the suburban group were

younger on arrival in Canada and with a substantial knowledge in English. In contrast, the

knowledge of English. Considering all these factors together as well as their old age, the
tendency to seek ethnic propinquity by the Chinatown group is not surprising. Other socio-
demographic findings include: the majority of the respondents’ spouses are Chinese; the
average years resident in Canada for both groups is slightly less than twenty years; the
suburban group are better educated and better off economically than the Chinatown group.
The question to be addressed next is on the basis of their demographic profiles, to what
extent has each group maintained its ethnic identity? Will the suburban group be less
ethnically oriented and thus more assimilated than the Chinatown group? This is the major
objective of the study and will be discussed in the next chapter.
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Chapter § Maintenance of Ethnic Identity

The findings summarized in Chapter 4 suggested that where people of an ethnic
group live may be caused by factors not related to assimilation. Stages in the life-cycle were
proposed as an alternative. In other words, it is difficult to decide an ethnic group's degree
of assimilation and ethnicity maintenance from only its spatial distribution. The group’s
behavior in relation to assimilation and ethnic maintenance after they are dispersed
residentially has to be examined in order to know to what extent residential dispersal is
associated with a diminution ethnic identity. This chapter will focus on this issue. By
comparing the differences in life-style and social circle of the two groups, an attempt is

made to determine if the suburban group are less ethnically oriented than the Chinatown

group.

5.1 Ethnicity Maintenance in Cultural Aspects
5.1.1 Language Used At Home

A preference for speaking one’s mother tongue has always been one of the major
measures of assimilation (Hurh et al, 1978). One way to measure ethnic language
maintenance is the language used between members of the household (Driedger, 1975;
O'Bryan et al, 1976). As Table 5.1 shows most of the respondents communicate with their
spouses mainly in Chinese'. Among the married respondents over 65 percent of them

YThe married peopic in this question and the next question “what language(s) do you use to your childrea”
inchede both the "married” and*widowed™ respondents in Table 4.4. This accounts for the varistion in the married
totals in Table 5.1 and 52.
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their spouses. There is no statistically significant difference (x*=9.80, d.f.=2) between the

Chinatown group and the Suburban group. However, some notable differences can still be

found in the language used when speaking to their spouses. Since the Chinatown group has

a considerable proportion who cannot speak English, it is not surprising that 76.6% of this

group speak only Chinese to their spouses. This compares with only 34.9% for the suburban

group. On the other hand, none of the respondents in the Chinatown group use English as

the "major” or the "only" language to communicate with their spouses. These two categories

contain 16.6 percent of the suburban group. In addition, the suburban group has a higher

proportion using both English and Chinese to communicate with their spouses.

Table 5.1 Language Used to the Spouse at Home

The Chinatown group __The suburben group —Totsl Sespte
Number Percentage Number Percontage Wumber mg,
tnglish Only 0 0 1% 8.8 14 7.4
English 0 0 4 2.5 & 2.1
Mainly
Enplish and 3 10.0 & 21.7 47 24.9
Chinese
(each about
oquel)
Chinese é 13.3 61 3.4 5 M.4
Mainly
Chinese Only 3 - ?ﬂéJﬁ o 3% EL 59 31.2
Total 30 0w — :7\,59 1,5! — — ! ) Jﬂ

x’=0.80 (recategorized) d.f.=2

Insignificant at .0\ level

The situation is different in the language used to communicate with the children.

There is statistically significant difference (x*=25.21, d.f. =2) between the two groups. For
the Chinatown group, "Chinese only” is the absolute major category which contains 69
percent of the respondents. There are no respondents who reported that they speak
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"English only" or "English mainly” to their children. For the suburban group, "English and
Chinese" is the major category. It contains 44.1 percent of the respondents. “Chinese only”
is the third major category. It contains only 14.5 percent. In addition, "English only” and
"English mainly” is spoken by 19.7 per cent of suburban households. This is not a large

proportion but nevertheless quite significant.

The significant difference in the language used to the children between the two
groups is not surprising. The majority of the Chinatown group (See Table 4.12) do not
speak English at all. Therefore, when talking at home to either the spouses or the children,
the Chinese language will be the only communication tool. In contrast, most people in the
suburban group (75.79%) can speak English fluently or pretty well. At the same time,
considering 65% of the suburban group is between the age of 35-49 years, their children
must be receiving an education in Canada. These children may feel more comfortable
speaking English. Thus, English is more frequently used when speaking to the children than
when speaking to one’s spouse. It is expected that the speaking English with the children

will have a positive impact on the parents’ assimilation process.
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Table 52 Language Used to the Children at Home

The Chinatown group The suburben group Total Sample
Maber nrccngr_ Nusber m.ngr Sumber nrunnn_
English 0 0 12 7.9 12 6.6
Onty
English 0 0 18 11.8 18 9.9
Mainty
English and 4 13.8 (.14 &1 4] 39.2
Chinese
(each sbout
oquel)
Chinese S 17.2 33 1.7 38 21.1
Mainly
Chinese 20 h.0 7] 1%.5 &2 8.2
Ontly
Total 29 100 152 100 181 100
x'225.21 (recategorized) d.f.=2 significant at .01 level

$.1.2 Dietary Preferences

The respondents were asked to report the frequency of eating western food. As
Table 5.3 shows, the majority (48.8%) eat western food only "occasionally”. There are 26.5
per cent who eat western food frequently. The percentage (8.1%) drops drastically in the
categories of "every meal® and "once a day”. In the current research, respondents were not
asked how frequently they eat western food for breakfast, lunch and dinner separately.
However Hurh et al's (1978) research on Korean immigrants in the Chicago area, showed
that western food is eaten most frequently for breakfast and lunch but not for dinner. This
implies that western food has become a necessity rather than a preference, since western
food is easier to prepare. His conclusion is that the traditional Korean food is
predominantly preferred over western food, while western food is utilized for convenience.
From the author’s personal experience, the Chinese also eat western food as a convenience.
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Although neither of the two groups eat western food very often, there is still a
statistically significant difference (x?=20.91, d.f. = 2) between them. The suburban group has
a higher proportion (21.1%) that eats western food “frequently® and a lower proportion
(29.3%) of "rarely" than does the Chinatown group. The proportion eating western food
occasionally is quite similar for the two groups. On the whole, the results show the
suburban group are more assimilated than the Chinatown group with respect to their dietary
habits. However, this is only relative to the Chinatown group. In fact, the majority of the
suburban group report they eat western food only "occasionally”. In this sense they are not

considered to be highly assimilated.

Table 53 Respondents’ Frequency of Eating Western Food

The Chinatown group The suburben group Total Sasple
Number  Percentage umber _ Percentage haber Percontege
Every Mesl 1 2.9 ) 2.3 ] 2.4
Once a Day 0 0 172 6.8 12 S.7
Frequently 3 8.8 53 2.9 56 2.3
Occasfonelly 1% 47.1 a7 49.2 103 48.8
Rarely 4 41,2 P4 11.9 35 16.6
Total N 100 177 100 n 100
x'520.91 (recategorized) d.f.s2 significant at .01 level
5.1.3 Festivals Celebrated

There are a lot of Chinese traditional holidays and festivals. These include the
Chinese New Year, the Mid-Autumn Festival, the Dragon Boat Festival and the Lantern
Festival. Each festival has its own special food. For example, in the Chinese New Year
people usually make very big feasts containing various dishes which may symbolize happiness
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and money. Although many of these festivals have lost their traditional meanings, for
example, the Dragon Boat Festival was originally in memory of a great poet who lived two
thousand years ago, they have become a part of the symbols of Chinese culture. It is argued

that celebrating these holidays functions as a form of ethnic maintenance.

In the present study, people were asked if they celebrate any Chinese holidays in any
form, such as going out for dinner or Karaoke, inviting friends home, having big feasts
and/or taking part in the activities organized by various Chinese organizations. As Table
5.4 shows, 80.1 percent of the total respondents reported they celebrate Chinese holidays
and festivals. This result shows that the Chinese people in Edmonton still maintain quite
a strong ethnic identity. The two groups are not statistically significantly different (x*=5.90,
d.f.=2) although proportionately more Chinese people in Chinatown (97.1%) celebrate
Chinese holidays than do those in the suburban group (76.8%).

Table S4 Chinese Festivals Celebrated

The Chinatowun group The suburben proup Jotal Sample
umber Percentage Susber Percentage humber NML
Yes 33 7.1 136 m”.3 19 0.5
[ ] 1 _2.9 40 2.7 41 19.%
Total 3% 100 176 100 210 100
x'=5.90 d.f.=2 Insignificant at .01 level
5.1.4 Chinese Games Played

Different cultures and countries have different kinds of recreational styles. For
example, Chinese people enjoy Mahjong. It is a kind of card game. People usually gamble
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when they play Mahjong. When people of an ethnic group participate in their own games

their ethnic life style is being maintained. In the present study people were asked if they
play any popular Chinese games, such as Mahjong.

Table 5.5 shows that for the whole sample, 7.6 percent of the respondents claimed
that they play Chinese games "frequently”, 27.5 percent claimed “never”, and 30.3 percent
and 34.5 percent claimed that they play Chinese games "occasionally” and “rarely”
respectively.  These results suggest that Chinese games are not an important part of the
life-styles of both the Chinatown group and the suburban group. The two groups do not
differ significantly difference (x*=4.69, d.f.= 1) in the frequency with which Chinese games
are played. But when comparing the frequency distribution of the two groups,
proportionately more people in the Chinatown group play Chinese games “frequently”
(8.8%) and "occasionally” (47.1%), while proportionately more people in the suburban group

play Chinese games "rarely” or "never”.

Table 5.5 Respondents’ Frequency of Playing Chinese Games

The Chinatown group The suburben group Tota! Sasple

Number _ Percentage hmber  Percentage naber Percontage
Frequently 3 .8 13 7.3 " r.6
Occasionelly 16 47.1 48 7.1 ) 30.3
Rerely 9 2.5 & 36.2 3 3.6
Wever é 17.6 52 29.4 b, ) 2.3
Total ) 100 1”77 100 211 100

x'#4.69 (recstegorized) d.t.s1 Insipnificent st .0f level
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5.1.5 Frequency of Reading Chinese Newspapers

One area by which to measure the immigrants’ maintenance of ethnic identity is
their use of the ethnic media. In order to avoid bias, for example, some people prefer
reading rather than watching television, the questions about exposure to the Chinese media
included several kinds of public media, including newspapers, books/magazines, radio,
television and videos. This section will discuss readership of Chinese newspapers.

As mentioned in Chapter 2, there are three free Chinese community newspapers in
Edmonton. In addition, people can subscribe the National Canadian-Chinese newspaper
and other Chinese newspapers from Hong Kong. Taiwan and mainland China. They also
can get access to the above newspapers in public libraries and Chinese bookstores. Table
5.5 shows that for the whole sample, about half of the respondents read Chinese newspapers
"frequently”, 34.6 per cent read Chinese newspapers "occasionally”, only 104 per cent and
9.0 per cent reported they “rarely” or "never” respectively read Chinese newspapers . The
resulis show that Chinese newspapers play an important part in the lives of the Chinese in

Edmonton.

Table 5.6 Respondents’ Frequency of Reading Chinese Newspapers

The Chinstown growp The Suburben group Tots! Sanple

Mumber _ Percentspe Susber __ Percentsge Sumber _ Percentege
Froquently o .6 n 41.2 ” 6.0
Occesionel ly 8 3.8 ("] 3.7 B 3.6
Rarely 1 2.9 21 1.9 2 10.4
Nover 1 2.9 18 10.2 19 9.0
Totat 3% 100 0144 100 21 190

x's3.78 (recategorized) d.f.=1 Insignificant at .01 level
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The two groups are not statistically different (x*=3.78, d.f.= 1) in their frequencies

of reading Chinese newspapers. However, when comparing the frequency distributions some
notable differences between the two groups emerged. The Chinatown group read Chinese
newspapers more frequently than the suburban group. More than ninety per cent (94.1%)
of the Chinatown group reads Chinese newspapers "frequently” and "occasionally” whereas
in the suburban group, although these two categories still consist of the majority (77.9%)
of the respondents, quite a proportion (22.1%) "rarely” or "never" reads a Chinese
newspaper. This difference is probably due to the fact that many people who live in
Chinatown are unable to read English and they have to rely on the Chinese newspaper to

get up to date information.

5.1.6 Frequency of Reading Chinese Books / Magazines

Table 5.7 shows that for the whole sample, the most frequently reported response
in reading Chinese books/magazines is the category “occasionally”. The category
*frequently” (23.7%) and ‘rarely” (23.7%) ranked second equally. Compared with the
frequency reading Chinese newspapers, the frequency reading Chinese books/magazines is
generally lower. This may indicate that books/magazines are not as informative and
important as newspapers in the lives of the Chinese in Edmonton. It may also indicate that
the Chinese books/magazines are not as easily obtained as Chinese newspapers. There is
no significant difference (x*=1.65, d.f.=1) between the two groups. However, the
Chinatown group has a larger proportion (76.5%) in the combined categories "frequently”
and "occasionally” than the suburban group (65.4%). The suburban group has a higher
proportion in the “frequently” (25.4%) category. This may be due to the fact that the
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suburban group has attained a higher educational level and enjoys reading more than the

people who live in Chinatown.

The Chinatown growp

Frequently 5 1.7
Occasfonslly 4 61.8
Rarely 5 1%.7
Wever 3 8.8 Jo.9

Tetal ) 34 100 177 100 21 100

4.7

X'01.65 (recategorized) d_{ =1 Irsignificant at .07 level

5.1.7 Frequency of Listening to Chinese Radio

The role of Chinese radio is neither as important as Chinese newspapers in the

ents “rarely” listen to the Chinese radio broadcasts (34.1%), and only

I8 percent listen *frequently”. There is a statistically significant difference (x*=1.65
(recategorized), d.f.=1) in the frequency of listenin
Chinese radio “frequently” and "occasionall comprise less than
half (36.8%) of the suburban group. The above different response rates again illustrates
that due to their lack of English ability, the people who live in Chinatown rely more on the

to Chinese radio between the two

", while these two categories

the difference abso illustrate that people who live in Chinatown have deeper Chinese roots
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and are more interested in Chinese music and stories. In this sense, the Chinatown group

has retained its cultural identity more so than the suburban group.

Table 5.8 Respondents’ Frequency of Listening to Chinese Radio

The Chinatown Group The Suburben Group Jotal Semple

Wumber Percentage Sumber  Percentege “mber _Percentage
frequently n 2.4 Fi4 15.4 38 1.2
Occasionelly 14 1.2 38 1.7 s2 26.9
Rarely S %.7 7 38.3 T2 3.4
Never 4 11.8 43 26.6 47 2.3
Total ] 100 175 100 209 100

x'#13.92 (recategorized), d.f.=1 significant at .01 level

5.1.8 Frequency of Watching Chinese TV

There is a national Chinese TV station in Canada broadcasting in Chinese everyday.
Most programs are in Cantonese. The programs include news and entertainment programs.
Table 5.9 shows the response pattern for the whole sample is distributed across all
categories unlike the frequencies of reading Chinese newspapers and frequency of reading
Chinese books/magazines. A majority (28.6 per cent) rarely watch Chinese TV. However,
a slightly lower proportion (21.4 per cent) reported that they watch Chinese TV everyday.
Combined with the category “frequently”, the proportion of respondents in these two
categories reaches 37.6 per cent, which is much larger than the proportion (23.7 per cent)
which reads Chinese books/magazines or which listens frequently to the Chinese radio (18.2
per cent). This result shows that Chinese TV is more important in the lives of the Chinese
than Chinese books/magazines and Chinese radio but is less important than Chinese

newspapers.
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The two groups are not significant different (x*=1.40, df.=1) in the frequency of
watching Chinese TV. However, some differences can be noted between the two groups.
The respondents in the Chinatown group have a much higher proportion (64.7 per cent)
which watches Chinese TV "everyday” and "frequently” than does the suburban group (324
per cent). To the contrary, the suburban group has a higher proportion (42.1 per cent) in
the combined category “rarely” and "never”. These results reaffirm that people who live in
Chinatown rely more on the Chinese media and consequently are less likely to relinquish

their cultural heritage.

Table 5.9 Respondents’ Frequency of Watching Chinese TV

The Chinetown Group The Suburben Group Total Sample 7

Everydey ” 3.3 33 18.9 45 2t.4

Frequently 10 2.4 & 13.6 M %.2

Occasionally 2 S.9 ) 5.6 47 2.4

Rarely s %.7 S5 31.3 80 8.5

Never 5 1.7 19 10.8 24 11.4

Total 3 100 176 100 __20 00
X'#1.40 (recategorized) d.f.=1 Insignificant at .01 tavel

5.1.9 Frequency of Borrowing/Reating/Purchasing Chinese Videos

The frequency with which Chinese videos are borrowed/rented/purchased is
presented in Table 5.10. "Rarely” (34.1 per cent) ranked as the major category for the whole
sample. "Occasionally” (30.2 per cent) ranked second. The two groups are not significantly
different (x*=4.13, df.=1). However, this is the first time the Chinatown group h. s a lower
proportion in the combined categories “frequently” and “occasionally” than the suburban
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group. No respondents, in the Chinatown group, fall into the *frequently” category. This
result is most likely due to the fact that most videos available in the market are new movies
and performances which are popular among young people. The old people whose tastes are
though they can afford VCRs. Rather than more "assimilated” than the suburban group, the
people living in Chinatown simply lack an interest in Chinese videos. Instead they use other

kinds of Chinese media more often than do the suburban group.

Table 5.10 Respondents’ Frequency of Borrowing/Renting/Purchasing Chinese Videos

__The Chinatown Group The Suturben Group

—Jotal Sample
Nusber Percentage  Wasber Percontage Wusber Percontage
Freguently 0 0 ] 12.6 2 1.3
Occasionatly 8 3.5 55 3.4 43 ¥.2
Rarely " 32.4 61 3%.9 72 .4
52
209

Never 15 “.1 __ 2.9 N
100

Total 3 100 L) 100

x'#6.13 (recategorized) d.f.=t Insignificant at .0V lavel

One way to measure the immigrants’ degree of assimilation is to examine their
connection with their homeland. If the immigrants have dlose association through contacts
with their homeland, it means that psychologically they still belong to the place where they
came from and thus they have not been totally assimilated (Jiobu, 1988).
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To examine their connection with the homeland, the respondents were asked if they
still have relatives in their homeland, how often they contact them and how often they visit

their homeland. The answers are provided in Table 5.11, 5.12 and 5.13.

__The Chinatown Group The Suburben Group _ Totsl Swmple
___Wuwber _ Percentage Nusber  Percentage umber  Percontage
Yes ) 1 100 148 8s.1 182 ar.5
No 0___ 0 2% 16.9 28 123
Total 34 100 174 100 200 100

X' test not applicable (25 per cent of cells with expscted frequency (ess than 5 after
recategorization).

Table 5.11 shows that 87.5 per cent of the total respondents still have relatives in
their homeland. x* test is not applicable for this variable. However, it is clear all of the
Chinatown group have relatives in their homeland, whereas fewer, 85.1 per cent, of the
suburban group do. Table 5.12 illustrates that the majority of the respondents (44.9 per
cent) contacted their relatives "occasionally”. The next major category is “frequently” (25.1
per cent). The frequency distributions for the two groups are quite similar and there is no
statistically significant difference (x*=0.02, d.f = 1) between them.



Table 8.12 Respondents’ Frequency of Contacts With Relatives

The Chinatown Group The Suburben Grg* ____ Totsl Sampile

Number  Parcentaps Namber Pi{:ﬁtgg 7777::9’:7'!;11- ﬁf:ﬁtL
Frequently 8 3.5 14 25.0 45 26.7
Occasionally 15 &1 a7 3.3 a2 45.1
Rerely 6 17.6 13 22.3 » 21.4
Never 5 .7 000N 7.4 L[ I 8.8
Total 3 wo 000000 s W e = o
x'=0.02 (recategorizad) d.f.=1 Insignificant at .0V level

The majority of the respondents (48.8 per cent) reported they “rarely” visit their
homeland (See Table 5.13). The next major category is "occasionally” (24.6 per cent),
followed by “never” (22.3 per cent). Only a very small proportion (4.2 per cent) claim they
visit their homeland “frequently”. Again there is no statistically significant difference
between the two groups (x*=0.00, d.f.= 1). Those differences in their responses are greatest
in the categories "rarely” and "never". The suburban group has a higher proportion (59.8
per cent) than the Chinatown group (38.2 per cent) in the category “rarely”. However, the
Chinatown group has a higher proportion (32.4 per cent) in the category "never” than the
suburban group (20.3 per cent). Perhaps this is a reflection of the inability of the people
living in Chinatown to afford the trip. Also it may be because most of the family members
of the Chinatown group slready live in Canada.
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Table 5.13 Respoadents’ Frequency of Visiting Homeland

Thoicl\ljgtﬂm Group _The mgn Group — Total Saple
haber _ Percentage Wumber _ Percentsge L ’

Freoquently 1 2.9 8 4.5
Occasfonally L 28.5 43 2.3
Rarely 13 1.2 0 50.9
Never B 1 32.4 e 3o 20.3

Total 3 _100 177 100 __m 100

x'=0.00 (recatsgorized) d.1.=1 Iraignificant at .0V lavel

5.3 Maintenance of Ethnic 1dentity on the Secondary Level

Structural assimilation of the immigrants can be divided into two parts: assimilation
on the secondary level and assimilation on the primary level (Gordon, 1964). Assimilation
ethnic group has the same occupational distribution and occupational independence as the
host,i.c. not dependent on ethnic employers. Assimilation on the primary level indicates

secondary level will be discussed. The occupational distribution of the Chinese along with
that of Edmontonians was discussed in Chapter 2 using census data. The data shows that
relative to the city population, the Chinese are over-represented in specialived areas such
as technological and related fields and under-represented in managerial areas. The focus

of this section is on the occupational independence
whom do Chinese work, with whom do they work and if they work for themselves are their
customers or clients mainly Chinese? The assumption here is that if a person of an ethnic
group does not feel comfortable working for and with people of other ethnic groups, as a
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result of discrimination or language barriers, the person will try to confine his/her work in
his/her own group (Gills and Whitehead, 1972). As a consequence, ethnic identity will be

strengthened.

The first question asked about the occupational independence of the respondents
was whether they are self-employed or not. The answers to this question are provided in

Table §.14.

Table 5.14 Self-Employment Rate of the Respondents

Nusber  Percentape  Wusber  Percentage _ Sumber Percontege

Self- 1 9.1 z» 17.4 » 1.9
wot self- 10 90.9 133 82.6 "3 s

_Total 11 100.0 181 100.0 T2 _100.0

:; .t‘i:'tw ot ;l;‘:.linﬁli (25 por cont of cells with expected frequency less than S after

For the whole sample, among those who are currently employed, 16.9 per cent of
them are self-employed. This percentage is higher than the self-employment rate of 10 per
cent for the Canadian labour force in 1991 (Statistics Canada, 1993). The result shows that
the Chinese in Edmonton demonstrate to a certain degree occupational independence. The
Chinatown group has a smaller proportion (9.1 per cent) of self-employed people than the
suburban group. However, this does not suggest that the Chinstown group is more
assimilated than the suburban group. First the sample size is too small. Second, this
question alone cannot provide a single conclusion. Considering their reistivoly low
educational level and income, the lower self-employment rate of the Chinatown group s
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because of their inability to set up their own businesses. A conclusion can only be made in

relation to other variables.

dents, four of them owned restaurants, three

Among the 29 self-employed respor
operated real estate companies and three owned grocery stores. Other specified types of
business or service include a medical clinic, building design, publishing, import/export,
advertisement, herb store, automechanics, carpenter, clothing, drafting. cab driver and

daycare.

The ethnic origin of the customers/clients of these self-employed respondents are
presented in Table 5.15. Nearly 65 percent of the respondents’ customers or clients are
mainly non-Chinese. Slightly over ten percent of the respondents’ customers or clients are
mainly Chinese. The significance of these results will be discussed next when the ethnic
origins of the customers/clients of the companies in which the respondents work are

compared.

Table $.15 Ethaic Origin of the Customers/Clients
Mainly Chinese 3 10.7
(each about equal)

Mainly Non-Chinese 18 64.3
Total 28 1000
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variables.

Table 5.16 Ethaic Origin of the Employers

Thae Chinatown Groa> ~ Tha M Sroup e Totsl Sample

Wumber Percentage Wmber i ﬁl_'eintip_ umber Percet Mege
Chinese 3 3.0 10 1.7 13 e.9

Chimse s

_Yotal 10 100.0 133 100.0 143 100.0

Table 5,17 Ethnic Origin of Coworke

_hoth i [ 70.0 75 6.4 a2 37.3

Jotst 10 100.0 133 1000 w3 100.0

The Chinstoun Growp
Hainly Chirmes 1 10.0
Chinese ard 1 10.0 10 8.2 1" 8.4
Won=Chinese
(sbout equal

Reinty Won- s 0.0 100 "3 1N .3
Chiraee ,

_Tetaly 0 100.0 an_ we.e M we.e
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Table 5.16 shows that among the 143 respondents who are not self-employed, 9.1 per

cent have Chinese employers while 90.9 per cent have non-Chinese employers. Thirty
percent of the Chinatown group have Chinese employers in contrast to only 7.7 per cent for

the suburban group. This result shows that the Chinatown employees are

other Chinese for their employment.

Of the 143 respondents, seven people (4.9 per cent) reported that all of their
coworkers are Chinese (Table 5.17). In fact, six out of the seven respondents also have
Chinese employers. Thirty-eight per cent of the 143 respondents reported that the other
employees of the company are non-Chinese and 57.3 per cent reported that the other
employees include both Chinese and non-Chinese. Comparing the two groups, the
Chinatown group has a higher percentage (10.0 per cent) in the "All Chinese” category than
the suburban group (4.5 per cent), while the suburban group has a higher percentage of
*non-Chinese” (39.1 per cent) than the Chinatown group (20.0 per cent). These results also
indicate that the Chinatown group is more restricted to a Chinese work circle while the
suburban group has been able to take advantage of wider opportunities.

Among the 131 respondents who answered the question about ethnic origin of the
inese were about equal in

group has a higher percentage in the categories "mainly Chinese” (10.0 per cent) and
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group has a higher proportion of Chinese employers and co-workers. They also imply that
the Chinatown group has a higher proportion working in Chinese-oriented types of

respondents and the companies in which the non-self-employed respondents work can be
compared. Self-employed respondents have a higher proportion of customers/clients in the
*mainly Chinese" (10.7 per cent) and "Chinese and non-Chinese” (25.0 per cent) categories.
This is probably due to self-employed people attracting Chinese customers/clients because

they are Chinese, even though their services are not necessarily Chinese oriented.

In summary, the total sample of Chinese in Edmonton are assimilated on the
secondary level despite the fact that the Chinese have a higher self-employment rate than
people have found jobs with people of other groups. However,
the Chinatown group are more confined to Chinese circle in work than the suburban group.

Canadians. Most employe

This result indicate that the suburban group is more assimilated on the secondary level

interaction than the Chinatown group.

54 Maintenanc
One widely recognized measure of social assimilation is organizational membership.
If one group of immigrants has a higher proportion of its members attending organi

of Ethaic Identity in Primary Interactions
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degree of social assimilation. Conversely, if a group has a higher proportion attending
associations within the same ethnic circle than another, the former demonstrates a stronger

ethnic identity.

To ascertain the degree to which respondents have retained their ethnic identity,
they were asked if they belong to any voluntary Chinese organizations such as a clan (a kind
of association of people with the same surnames), locality (2 kind of association of people
from same region), religious, political or entertainment associations. The results are
provided in Table 5.19. Forty per cent of the total respondents belong to Chinese
organizations. This result is slightly higher than the 35 per cent that are members in
Chinese organizations in Toronto (Lai, 1972). However, it is lower than Korean immigrants
in Chicago. Hurl et al s (1978) research showed that 63.8 per cent of their respondents

belong to Korean organizations.

There is a statistically significant difference (x?=33.91, df.=1) between the two
Chinatown group belong to a Chinese organization. Only 31.6 per cent of the suburban

group are members of a Chinese organization.

The high proportion of organizational membership of the Chinatown group may be
due 10 three reasons. First the majority of the Chinatown group are old. Over 70 per cent

of them arc above 60 years. Hoyt and Babchuk’s (1981) rescarch showed the aged have a

ity to spend their leisure time in various associations. Second, the Chinstown
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group’s ability in English is poor. Over 50 per cent of them do not speak English at all.

Chinese. Third, the Chinatown group are fairly old on arrival in Canada. They have deep
"roots" in their original culture. Besides, many of them may never really get involved in the
Canadian society. Therefore, they are more interested in maintaining their previous way
of life and prefer to communicate with people of their own group. The suburban group’s
lower proportion of organizational membership is an indicator of their assimilation.
Wickberg (1982) stated that the post-1967 Chinese immigrants rarely joined the old type of
Chinese organizations because such organizations did not fit their needs and interests. In
addition, they may be busy with their jobs and their children so that they have little energy
left for such activities. In either case, it shows that the suburban group may be more

involved in Canadian society and its affairs rather than the Chinese way of life.

Table 5.19 Respondents’ Membership o

The Chinetoun Group The Suburben Group Total Sample
Menbership mmber  Percentage Musber ’ ta
Yas » 8.9

»o 1 20 2 2 12 30.3

— -

_ Totsl 30 w00 1 S N . 100

¥'=33.0 d.f.s1 significant at .01 level

degree of involvement in organizational activities. The respondents who belong to Chinese
activities. It is expected that the suburban group may not be as active in Chinese
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associations as those of the Chinatown group, since the former are busy doing other things
such as spendir z most of the time with their children. However, Table 5.20 shows that the
two groups have a similar distribution pattern in the frequency of participation. There is
no statistically significant difference (x* =0.06, d.f. = 1) between the two groups. Both groups
have a majority who participate in their associations’ activities “frequently”. The categories
*frequently” and “occasionally® together contain more than seventy percent of the
respondents in each group. In fact, the suburban group has an even higher proportion in
the categories "frequently” and "occasionally” than the Chinatown group. This is contrary
to our assumption and illustrates that those association members who live outside
Chinatown have the same degree of ethnic identity as their counterparts. It also illustrates
that residential dispersal does not prevent people from attending the activities of the

Chinese associations, most of which are located in Chinatown.

Table 5.20 Respondents’ Frequency of Participetion in the Chinese Organizations

The Chinetown Group The Suburben Group Total Sample
froguantly 13 45.0
Occasionel ly 9 5.2
Rarely ¢ 20.2
Never 1 3.6
Total 29 100

x'20.06 (recategorized) d.¢.=1 Inafgnificant st .0V level

#H" 3 %
L7 ]
L

$4.2 Presence of Clase Friends
Closely related to organizational participstion as a measure of social assimilation is
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with the host society on a secondary level, such as in the work force, while at the same time

solely interacting with friends of his/her own ethnic group---the primary level.

In the present study, the respondents were asked if their closest friends are all
Chinese, mainly Chinese, each about equal, mainly non-Chinese or all non-Chinese. Table
5.21 shows that there is no statistically significant difference (x*=9.64, d.f.=2) between the
two groups in their response to the question. However, if the frequency distributions are
compared, the differences between the two groups are obvious. The frequency distribution
of the Chinatown group is concentrated in the Chinese pat of the scale. Nearly 70 percent
of the respondents identify all of their friends as Chinese. Another 23.5 percent identify
their friends as "mainly Chinese”. Only 8.8 percent report they have Chinese friends and
non-Chinese friends in about equal numbers. Furthermore, no respondents in this group
identify their friends as "mainly non-Chinese" or “all non-Chinese”. Compared with the
Chinatown group, the responses of the suburban group are more evenly distributed. The
categories “all non-Chinese® and "mainly non-Chinese" contain 4.5 per cent and 6.8 per cent
respectively of the respondents in the suburban group. The category "each about equal®
contains 27.3 per cent of the respondents compared to only 8.8 per cent for the Chinatown
group. On the other hand, the category of "all Chinese” contains only 20.9 per cent of the
suburban group compared to 67.6 per cent for the Chinatown group. However, on the
whole, the frequency distribution of the suburban group is still weighted towards the Chinese

per cent of the respondents.



136
Table $.21 Respondents’ Presence of Close Friends

The Chinatown Group The Suburben Group Totel Sewple
Nusber Percentage Wmber Percentoge humber Percentage
ALl Non-Chinese o 0 [ ] 4.9 8 3.8
Nainly Non- hinese 0 0 12 6.8 12 5.7
Each sbout equel 3 8.8 42 23.7 43 2.3
Neinly Chinese 8 23.5 78 4.1 [ 40.8
ALl Chirnese 23 7.6 37 20.9 &0 2.4
Total 34 100 177 100 an 100
x'*9.66 (recategorized) d.f.=2 Insignificant st .01 level

The above differences between the two groups are not difficult to understand. The
Chinatown group are mainly old, retired people who came to Canada in their old-age. They
lack a knowledge of English. They do not work and consequently their social circle is mainly
confined to the ethnic community. On the other hand, the majority of the suburban group
use English “fluently” or "pretty well" (see Table 4.10). They work outside the ethnic
community so that they have more opportunities to interact with people from other groups.
Thus, they have more opportunities to make friends with people in other groups. In
summary, the data above have shown that the suburban group is more assimilated in terms
of informal social networks than the Chinatown group. However, the extent of the
involvements is limited since the majority of the suburban group’s closest friends are still

Chinese.

SA3 Attitude Toward Canadians
As mentioned in Chapter 1, the social environment has an important impact on the
immigrants’ degree of assimilation. If the host society is hostile towards the immigrants,
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then the immigrants are more likely to confine themselves to the ethnic community in order
to avoid conflict and consequently ethnic identity is strengthened. Conversely, if the host

generally friendly”.

The respondents’ attitudes are divided into five categories, ranked from “strongly
agree” (1) to "strongly disagree” (5). The results are presented in Table 5.22. The mean
score for the total sample is 2.1, showing that these immigrants feel Canadians are generally
friendly. The means are 2.02 for the Chinatown group and 2.11 for the suburhan group.
This indicates the Chinatown group feels Canadians are more friendly than the suburban
group does. At first sight, this result seems unreasonable. Since the Chinatown group has
less interaction with members of other groups, they should have more prejudice towards
Canadians. One plausible explanation scems to be that the people who live in Chinatown

may not have experienced the same psychological deprivation as the suburban group. It is

occupations may not be as prestigious as what they have been used to. Thus they may feel
frustrated and this generates “hatred” towards the host society (Hurh er al, 1978). Most of

Therefore, the Chinatown group tends to feel the Canadians more friendly than does the
suburban group.
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Table 522 Respondents’ Attitude Towards Canadians

The Chinatown Group The Suburben Group ____Total Sample

Number Percentage Nusber Percentage lﬂm !jl'ML
1 9 26.5 7 26.9 53 .y
2 16 7.1 76 6.9 22 42,9
3 8 23.5 52 29.4 &0 2.4
4 ] 2.9 3 1.7 & 1.7
S 0 0 e 1.1 2 _ v
Total 34 100 177 100 __n 100

5.5 Discussion and Summary
The major objective of this chapter was to determine whether the suburban group

maintained a lesser degree of ethnic identity than the Chinatown group. Four areas of
ethnic maintenance were examined. They were: ethnic maintenance in cultural aspects,
connection with the homeland, ethnic maintenance on the secondary level and ethnic
maintenance in primary interactions. The results were too complicated to make a simple
conclusion. Except for "ethnic maintenance on the secondaFy level” and the two variables
"relatives in the homeland” and "contacts with them”, y* test were applied. There are no

the two groups have the same degree of ethnic identity, at least as far as these variables are

concerned.

*"language used to children®, *frequency of eating western food", "membership of Chinese
organizations" and “frequency of listening to Chinese radios”. Further examination of the
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frequency distributions of the t o groups on the above four variables showed that the
suburban group are more assimilated than the Chinatown group. In addition, those
variables in which there are no statistically significant differences between the two groups
and in the variables where x* tests were not applied, it was found that the responses of the
Chinatown group are always more weighted toward the Chinese part of the scales than the
suburban groups. The exception is their "attitudes towards Canadians®. These results again

suggest, although tentatively, that the suburban group has been prepared to adopt a variety

of features of the Canadian culture.

the Chinese immigrants no matter whether they live in an ethnic cluster or not. Both
groups maintained Chinese life-styles although the degree of maintenance is stronger for the

Chinatown group than the suburban group.

To summarize all the above findings of this chapter, both the Chinatown group and
the suburban group maintained a high degree of ethnic identity. The suburban group were
slightly less ethnically oriented and thus more assimilated than the Chinatown group. How
does this conclusion say about the hypothesis that ethnic residential dispersal is associated
with a diminution of ethnic identity? The result that both groups maintain a high degree
of ethnic identity suggests, at least, that ethnic residential dispersal does not prevent people
from maintaining their ethnic life-styles. This conclusion support Agécs’ (1980) hypothesis

that a viable ethnic community without neighborhood. People who live dispersed all over

the city can still use ethnic languages, celebrate ethnic holidays, use ethnic media and

interact with friends of their own group. In this respect, Driedger and Church's (1974)
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previous studies suggested. The results of Chapter 4 indicated that residential dispersal may
be mainly caused by life-cycic stage factor which has nothing to do with assimilation. It is
also because of their stages in the life-cycle that the suburban group are more "exposed” to
the Canadian society. For example, they have to talk with the teachers about their
children’s school performance; they have to read Canadian newspapers in order to learn
about the economic situation. All these will make the suburban group adopt the Canadian
way of lives and in this process they become more assimilated without necessarily lose their
own culture. In other words, residential dispersal will have some impact on the immigrants’
assimilation. However, this impact is not a short-term and an obvious one, and it does not

necessarily cause a diminution of ethnic identity.

In conclusion, both groups maintained a strong ethnic identity. The suburban group
that ethnic residential dispersa
identity and second, that the suburban group is more involved in Canadian society and thus
has a greater potential to assimilate. Although only in four out of the 15 variables »* tests
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what extent, they will progress is not known from the analysis. However, one thing is
certain, people living in the suburbs are more ready to adapt to the Canadian way of life.
Their demographic profiles suggest they people have been “forced” to expose themselves to
Canadian society. Opposed to this, the Chinatown group will stay much as they are now,
as people living in Chinatown are old, without much involvement with the host society and
with little knowledge of English.
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Chapter 6. Conclusions

The major objective of the study was to examine the relationship between ethnic
residential segregation/dispersal and the maintenance of ethnic identity. Specifically, the
goal was to test whether ethnic residential dispersal is associated with a diminished ethnic
identity. In order to achieve this purpose, a case study was conducted of the Chinese in
Edmonton. The Chinese were divided into two groups - the Chinatown group which live
city. If the assumption that ethnic residential dispersal is associated with a diminished
ethnic identity is correct, the suburban group was expected to be less ethnically oriented
than the Chinatown group. For a better understanding of this issue, how the two groups
perceive the relative importance of some residential locational factors was examined first.

This provided some insight into the reasons for residential differentiation within the ethnic

gave the extent to which they might maintain their ethnic identity and important insights
into why they chose their present residential locations. The goal of the third section of the
study was to establish the degree of ethnic identity maintained by each group. This was
accomplished by examining ethnic maintenance in language, eating, entertainment, work

related areas and the social network. The research findings are summarh

6.1 Summery of Findings
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closeness to workplace and closeness to children’s school) and socioeconomic status
(indicated indirectly by ability to rent or pay off a mortgage) played very important
roles in people’s residential locational choices. The most important thing for both
groups when they chose their present dwelling was to try to adjust their housing
needs within their limited financial resources. The fact that first priority of the
Chinatown group was the locational factor "general accessibility to the other parts
of the city" and that the suburban group’s second priority was “pleasant
neighborhood” indicated that the two groups were in the different stages of the life-
cycle. Because stage in the life<cycle played such important role in people’s
residential locational choices, spatial dispersal of an ethnic group as a measure of
assimilation, is not sufficient. On the other hand, the Chinatown group had a
tendency to seek ethnic propinquity while the suburban group did not. This result
indicates that ethnic factor, closeness to friends and/or relatives, is an important

reason for residential segregation.

Further examination of the two groups' socio-demographic characteristics in terms
of life-cycle, socioeconomic status and assimilation status (specifically their abilities
in English and Chinese) demonstrated that the Chinatown group are old, retired and
have passed the child-rearing stage of the lifecycle. The suburban group are
and child-rearing stages of the lifecycde. In

younger and in the child-t
Canada and with hardly any knowledge of English. Their old age and difficulty with
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Other socio-demographic findings showed the majority of respondents’ spouses were
Chinese. This will have a negative impact on the assimilation process. The average
years resident in Canada for both groups was slightly under twenty years and the
impact of length of residence on assimilation depends on whether the respondents
are involved in the Canadian society or not. The suburban group was better
educated and better off economically than the Chinatown group which suggests that
the suburban group has a greater potential to be assimilated than the Chinatown

group.

The socio-demographic profiles obtained for the Chinese in Edmonton,
especially Chinese living in Chinatown, are similar to what Nann (1970) obtained for the
Chinese in Vancouver in several ways. However, there are some differences between the
two. Nann'’s study was conducted more than twenty years ago when post-1967 immigration
had not been long in effect. Our data for the Chinatown group are biased towards the
people who live in the Elders’ Mansion. One of the prominent differences between the
people living in Chinatown in Vancouver and those in the Edmonton’s Chinatown is that
in the former there are a lot more respondents under the age of 18 when they arrived in
Canada despite the fact that both groups consist of high percentages of old people. This
fact indicates that the old people in the Vancouver Chinatown are mainly remnants of the
pre-1923 generation of the Chinese immigrants. The old people in the Edmonton
Chinatown today arrived under the family classification after the Second World War.
Another prominent difference is that the educational level of the people in Edmonton’s
Chinatown is a lot higher than those in the Vancouver Chinatown. This result shows that
the educational level of the Chinese immigrants is increasing over time.
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The Chinatown group and the suburban group did not have significant differences
in most of the areas examined to establish the extent to which they had maintained
their ethnic identity. These areas included: "language used to spouse®, "whether
celebrating Chinese holidays", "frequency of playing Chinese games”, "frequency of
reading Chinese newspaper”, "frequency of reading Chinese books/magazines®,
*"frequency of watching Chinese TV", "frequency of visiting homeland®, “frequency of
participating the activities of Chinese organizations” and “ethnic origin of close
friends". On the other hand, the two groups do have statistically significant
differences in "language used to children®, *frequency of cating western food®,
*frequency of listening to Chinese radio” and "membership of Chinese organizations®.
Further examination of the frequency distributions of the two groups on these above
four variables showed that the suburban group have adapted more Canadian ways
than the Chinatown group. In addition, for those variables in which there were no
statistically significant differences between the two groups and where x? testing was
not applied, it was found that the responses of the Chinatown group were always

weighted more towards the Chinese part of the scale than the suburban group.

A strong ethnic identity persists among the Chinese immigrants in Edmonton m
matter whether or not they live in an ethnic cluster. Ethnic identity is expresscd as
the tendency to cling to the Chinese ways of lives in language used at home, eating,
entertainment and the social network. Both groups maintained the Chinese life-style
although the Chinatown group has maintained its ethnic identity more than the
suburban group. The high degree of institutional completeness of the Chinese in
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Edmonton (especially their dispersed restaurants which serve a residentially
dispersed people) and their racial and cultural distinctiveness, all promote the

persistence of a strong Chinese ethnic identity.

s. The result that both the Chinatown group and the suburban group retained a high
degree of ethnic identity indicated that ethnic residential dispersal does not prevent
people from maintaining their ethnic life-styles. The result that the suburban group
was slightly less ethnically oriented, and thus more assimilated, than the Chinatown
group indicated that residentially dispersed people appear to be on the path towards
assimilation. They are more "exposed” and involved in the Canadian society through
force of circumstances. For instance, they have to pay bills and talk with teachers
about their children’s school performance. To what extent this assimilation will
reach need longitudinal study and beyond the scope of the thesis. However it is
certain that the suburban group has strong demographic potential to move on

towards assimilation while the Chinatown group will stay much as they are now.

To summarize the whole thesis, the general goal of the present study was to examine
the relationship between ethnic residential segregation and assimilation. The conception
adopted in this thesis is not a causal relationship. Little attempt was made to determine
whether assimilation is a cause or effect of ethnic residential segregation. Rather. the thesis
focused on whether, and to what extent, ethnic residential segregation is associated with
assimilation. The research findings summarized above showed that there is some
relationship between the two in the sense that the suburban group is slightly less ethnically
oriented than the Chinatown group. However, at the present stage we cannot determine
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whether residential location is the cause of the suburban group's higher degree of
assimilation. Perhaps residential location’s effect on assimilation is superficial. As we also
summarized above, the suburban group is very different from the Chinatown group in terms
of their socio-demographic profiles. The suburban group, which consisted mainly of young

and educated people from Hong Kong, has already been more westernized than the

residential location. In addition our findings suggest that the socio-de

choices. Because of the importance of the socio-demographic variables in this area of study.
more detailed studies should be conducted on how the age, age upon arrival in the host
society, education and knowledge of English affect people’s residential locational choices and

assimilation.

62 Limitations of the Study

The study was designed to compare ethnic maintenance of the two Chinese groups
in Edmonton - the Chinatown group and the suburban group. Due to language barrier and
financial restrictions, a snowball sampling method, a non-probability procedure, was used
to sample the Chinatown group. Thus, data quality is reduced compared with probability
sampling. The results have to be examined with a degree of caution and are suggestive only.
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There are also some weaknesses in the questionnaire. A part of the study was to
examine whether life-cycle stage has an impact on ethnic residential locational choices. Due
to a serious concern about the length of the questionnaire, the variables indicating life-cycle
stage directly or indirectly in the questionnaire included only "age and marriage status® of
the respondents, "general accessibility to other parts of the city”, "pleasant neighborhood”,
“closeness to workplace” and “closeness to children’s school”. Questions on “age of the
children” which may have helped more fully understand the impact of the life-cycle stage

on residential locational choices, were neglected.

The questions about maintenance of ethnic identity mainly included questions about
ethnic life-styles and social interaction. Questions about attitudes towards ethnic norms,

such as "a son should live with his parents even after he is married”, were not asked. In

ideology and this aspect, although difficult to isolate and measure, should be examined in

some detail in future work on assimilation.

63 Suggestions for Future Research
In addition to the above shortcomings requiring further examination, the following

issues are also worthy of future research.

| B The present study examined ethnic maintenance of the first generation Chinese
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or not this will continue in subsequent generations and how ecthnic identity is
future. This will require longitudinal approaches which may be difficult to

implement given the reluctance on the part of the Chinese to respond to this survey.

In the present study, the relationship between ethnic residential

the conclusion that ethnic residential dispersal does not necessarily prevent people
from maintaining their ethnic identity. However, we do not know whether people
living dispersed are more "assimilated® than the people living clustered in terms of
"using English media®, “attitudes towards western value system® and “social
interaction with non-Chinese”. "Assimilation” and "maintenance of ethnic identity”
are like two sides of the same coin. Both are important for understanding theories

of ethnic relations. Future research conducted on the Chinese "assimilation” pattern

keeping their own culture and identity. This kind of research will provide a full
knowledge of the general process of how immigrants adapt to the host society. The
same type of study should also be conducted with other ethnic groups.

The findings of the present study raised the question that if ethnic residential
dispersal does not necessarily cause people to loose their ethnic identity, why some
groups, such as the Jews, choose to live highly clustered together in the suburbs in
order to maintain their ethnic identity? Ethnic religion has been suggested
tentatively as a factor for this voluntary type of suburban segregation (Driedger,
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1989; Agdcs, 1981). Further study should be undertaken to establish the factors that

shape suburban ethnic residential patterns.

In Figure 2.3 we showed the presence of localized concentrations of Chinese

households in several Edmonton peripheral suburbs, namely Millwoods and Castle

found within this outer-suburban group. The same results were also found for South
Asians in Edmonton (Khatun, 1984). The reasons for this peripheral concentration
are not clear. From our findings it might tentatively be suggested that the
"aspiration for a new house" is the reason for the peripheral concentration of

Chinese immigrants. Research should be conducted in this area in the future.
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Appendix A Codebook of Variables Used for x* Test in Data Analysis

Variablc Name Description of the Variable

Agecome

How old were you when you
arrived in Canada?

How old arc you now?

Plcasc indicatc your
attitudes towards the
statcment “Canadians
arc generally friendly”.

Docs your family celebrate
any Chincsc holidays?

In which language(s) do the
parcats speak to the
children in your family?

Are you 3 member of any
voluntary Chincsc

S-Myemi;:ndmier

1=20-24 ycars
2=25-29 years
3=30-34 ycars
4=35-39 ycars
5=40-49 years
6=50-59 years
7=60-69 years
8=70 years and over

1=strongly agrec
2=agrec

3=somewhere in between
4= disagree

S=strongly disagree

1=yes
2=n0

I-Bndifhonly
2=Englsih mainly
3=English and Chinese
4=Chincse mainly
5=Chincsc only

1=yes
2=p0

1=20-34 years
2=35-5 years
3=d) yors snd O



Variable Name Description of the Variable

Do you play any popular
Chinese games?

How well do you read

How well do you speak
Chincse?

How many years of Chinese

How well do you writc
Chinese?

Indicate your education

status (no mattcr English
or Chinesc)

Indicate your employment
siatus

Original Coding Scheme

1=frequently
2=occasionally
3srarely
4=ncver

1= Mluently

2=pretty well
3=cnough to get by
4=not o all

1=fluently

2=pretty well

3=enough to be understood
by others

4=not af all

1=none

2=1-5 years

3=6.10 years

4=11 yecars and over

1={lucntly

2= pretty well

3=cnough to be understond
by others

4=no0t at all
all

1=completed university or

colicge
2=30me university or college
3= completed high school
4=gsome high school
5= clementary

1= employed
2= uncmployced
3= retived

159

“jiniﬂrs’, h! _
1~ (roqueatly or

2= rarclyor never

1=lluently or
prety well
2=cunough to gct
by or not at all

1=fucrtly v eemy
well

2=cnough to be
vadersiood by
others or mot at
all

1=0-5 years
2=6-10 ycars
3=1) yoars sl ey

lﬁiﬂr?ﬂ?

mmh
uﬁeﬂmiby
others or not af



Variable Name Description of the Variable Original Coding Scheme Recoding Schome
Eagread Hw well do you read l-ﬂuenlly 1=fucntly or presty
nglish well

S-WIthby 2=enough to get
4=not o all by or sot at all

Enguay How well do you speak 1=fluently I-HGM
English? 2=pretty well
3=enough to be understood by 2--# to be
others unstood by others
4=not at all or not at all

Engachel How many ycars of English 1=none 1=nonc
schooling did you finish? 2=1.5 yeans 2=6-10 ycars
3=6-10 years 3=11 yours mud ey
4=11 years and over

Engwrite How well do writc English?  1=fluently 1=flucatly or
2= pretty well protty well
3=enough to be understood by 2=cmough to be
4=not at all

waderstood by

others or not

ot all

Frebasks How oficn do you read Chincse  1=frequently 1=frequently or
books/magazines? 2=occasionally ~ occasionally

3=rarcly 2=rarclyor never

4=never

Frepaper How oftea do you read Chinese 1=frequestly 1=froquently or
scwipapers? 2= oceasionally ~ occasionally
3=rarcly Z=rarelyornever

4=pever

Freparti How oftea do you participstc 1= frequently 1=froquently or
in activities of your 2=occasionally occasionally
organizations? J=rarcly 2=rarclyor nsver

4=pever



Variable Name
Freradlo

FreTV

Frevideo

Frevisit

Friend

Description of the Variable

How often do you listen to

How ofien do you watch
Chinese TV programs?

How often do you borrow/
rent/purchase Chinese videos?

Are your closet friends (lo
whom you would like to tell

your personal problems)
Chinese or Nno-Chinese?

Indicate the approximatc income 1=under $10,000
d'yuw houschold (include all  2=%$10,000-24,999
,,,,, 3=5$25,000-49,999

How loag have you beea staying 1= 1-4 years

in Canada? 2=59 years
3= 0-14 yeans
4=15-19 years
5=20-29 yeans
6=30 years and over

161
1= frequently or
sccasiomald

2= rarclyor never

I=cveryday or
froquently or

1=frequently or

2=rarclyor mever

1=159 yoars
2=10-19 yoan
3= yun sl onr



Variable Namc Description of the Variable

Marriage Indicatc your marriage status.

Relahas Do you still have relatives in
cither China or Hong Kong or
both?

Spoveri Is your spousc of Chinese
origin?

Spousay In which language(s) do you
spcak to your spousc?

Westfood How ofien does your family est
western food at home?

Original Coding Scheme

1=singjc

2=marricd (including scparared)

3 =divorced
4 = widowed

1=yes
2=pno

1=yes
2=no
3=mixture

l-Ea;Iis.h only
2=Engisih mainly
3=English and Chinesc
4=Chincsc mainly
5=Chinese only

1=every meal
2=once a day
3=frequently
4 = occasionally
S=rarely

162
No Recoding

No Recodi

No Recoding
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Appendix B. The Survey Questionnaire (English Version)

(ALL QUESTIONS TO BE ANSWERED BY THE MAJOR WAGE EARNER)

1. How well do you speak Chincsc?

[ ] Fiuemtly

[ ) Preywell
[ ] Enough to be understood by others
[ ] Notatal

Pretty well
Enough to be understood by others
Not st all
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8. Iin which language(s) do the pareats speak to the children in your family? (If you do not have
children, please go to Question 9)
| | English ooly

{ ) English mainly
English and Chincsc

[ ]
| ] Chincsc mainly
| ] Chinese only

9. How many ycars of Chinese schooling did you finish? Please specify pumber of year

year(s)

dnnnlln:lud:(hns:ycmmwhu;hEnguhmulghtnifmgﬁm)

_ycar(s)

11. How often does your family eat Wesicrn food at home?
| Once a day

| Frequenty

] Occasionally

) Rarely

12, Where does your family buy Chincae food and groceries? (Nete: for this questionnaire, Chinastown
is defined as the block arca bounded by 97 Street on the west, 95 Street on the cast, Jasper Avenue to
the south, and 107 Avenue to the north).

In Chinstown only

In Chinatown mainly

| Equally in Chinstown or owtside Chinatown
] Owtside Chinatown mainly

Owtside Chinatown oaly

Never
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stions 13--17 deal with your participation in the Chinese community and your connections with

13. Does your family celebrate any Chinese holidays (such as Chinese New Ycar) in any form (such as
going out for dinner or Karaoke, inviting fricnds home, making big feasts, taking part in the activitics

[ ] Yes | ] No

14. Do you play any popular Chinese games (such as Mahjong)?
{ | Frequently
[ ] Occasionally
[ ]Rarely
[ ] Never

15, Are you a member of any voluntary Chinesc organizations (such as clan, locality, rcligious, political
or entertainment associations)?
[ ) Yes | |} No (Plcase go to Question 16)
|
L How often do you participatc in activitics of your organization(s)?
[ | Frequently
[ ] Occasionally
| ] Rarely
| ] Never

16. Do you still have relatives in either China or Hong Kong or both?
[ ] Yes [ ] No (Please go to Question 17)
l

L————— How oftcn are you in contact with them?
[ ) Frequestly

17. How oftcn do you visit China or Hong Kong?
[ ) More than once a ycar
[ ] Once a year
[ ] Occasionally
[ ) Rarcly
[ ] Never

[ ] Froqueatly
[ ] Occasionally
[ ] Rarely




1. How oftea do you rcad Chincse language magazines/books?
| |} Frequently
[ ] Occasionally
[ ] Rarely
| ] Never

2. Do you listen (o any Chincse radio programs?
| } Frequently

| ] Occasionally
| | Rarely

| | Newer

21. Do you waltch Chincse language programs on TV?
|| ] Everyday
| ] Frequemly
[} Occasionally
| ] Rarciy
| ) Newr

22. Do you borrow/rent/purchase any Chincse language videos?
| |} Frequently
[ ] Occasionally
| | Rarely
| ] Never

Questions 2324 ask you about your social participation.
23. Are your closest friends (to whom you would like to tell your personal problems) Chinese or Non-

Chincse?
| |} Non-Chinesc
[ | Mainly non-Chinese
| ) Each about equal numbers
[ | Mainly Chinese
[ ] Al Chinese
24. Plcasc indicatc (v ) the space which corresponds to your attitude towards the statement “Canadisas

strongly - T — strongly
agree — _— 1 . disagree

28. Your employment status is
| ] Employed (Plcasc go to the newt question)
{ ] Uncmployed (Please go to
[ ] Retired Section 11---Questiens Abeut Residence)



26. Are you sclf-emploved?

[ ]Yes | INo
26(a). Customers of you or your 26(c). Owner of your company of your
company are employer is
[ ] Mainly Chincse | ] Chinese
[ ) Chinese & Non-Chinese [ ) Non-Chincse
(each about cqual)
[ ] Mainly Non-Chinese 26(d). Other emplovees are
[ ) Chinese
26(b). What kind of business do you | ) Non-Chinese
provide? Please specify, | ] Both

26(c). Customers of your company are (if applicablc)
| ] Mainly Chinese
| ) Chinese & Non-Chinese
(cach about cqual)
| ] Mainly Non-Chinese

27. The location of your employment is (Pleasc give the intersection of the avenuc/street nearest to
where you work).
____Avenue/_____ Street

1. How many times have you changed your address in Edmonton?
[ ) Once
[ ] Twice
[ ] Three times
| } More than three times

2. Pleasc give dctails about your prescnt and your last iwo dwelling places in Edmonton (Start with the
present onc)

) T:;;ic' 7 Tt;n;
(H/A/C/T/O) (owncd/remted)
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3. There arc a number of factors which determine why you live in the place where you live now. How
important arc cach of the following to you (Circle one number for each factor).

Of Great Of Some Of No
Importance Importance imporence

It bas cnough livIng SPaCE.........cvvencrecrnisssssecsninons ™ 1 2 3 4 5
We can afford the rent/mortgage. 1 2 3 4 5
It has casy access to other parts of the city.............. 1 2 3 4 5
It is closc to work...... 1 2 3 4 5
It is close to the children’s school.............ccouevianiinnss 1 2 3 4 5
It is ncar fricnds and/or relatives......eeeeeceenceines 1 2 3 4 5
It is in a plcasant ncighborhood 1 2 3 4 1

Other(s). Plcase specify

111, Personal information
1. How old were you when you arrived in Canada? Please specify.
years of age
2. How old arc you now? Plcasc specify.
years of age
3. Which country did you last reside in before coming to Canada? Please specify.

Country

4. Your immigration status is
| ] Permancnt Residemt
{ ) Citizen
[ ] Other

5. What is your sex?
| ] Malke | ] Female

6. Marriage stalus 7
[ ] Singic [ ) Married [ ] Divorced
| ) Widowed
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7. Is your spouse of Chincse origin? (If you do not have a spousc, Plcase go to Question 8).
[ ]Yes { INo [ ) Mixture

8. Number of children you have
{ Joome [ )1 [ ]2
[ 13 [ ]4andover

9. Your cducation status ( No matter whether English or Chinesc)
[ ) Completed University or College
[ ) Some University or College
[ ] Completed high school
[ ] Some high school
[ ] Elementary
10.The approximate income of your houschold (Pleasc include all sources)
[ ] Under $10,000
[ ] $10,000--24,995
[ ] $25,000--49,999
{ ] $50,000 and over

Many thanks for your help!
Remember, do not sign your name,
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Appendix A The Survey Questionnaire (Chinese Version)
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Appendix D. The Covering Letter

May 1992

Dear Sir or Madam,

1 am a graduate student studying Geography at the University of Alberta. As
part of my graduate research, I am conducting a survey into the social and economic
differences of the Chinese at different locations in Edmonton. The gcneral purpose
of this research is to find out if people living in different parts of the city behave
differently and whether this has anything to do with the extent they have maintained
the Chinese culture in adapting to the host mety So far very little is known about
these issues and your information will be very important in helping understand them.

The information you give is fully confidential. No government agency is
involved and the results will be reported in such a way that individual respondents
can never be identified.

Please let the major wage earner in your family fill out the guestionnaire, If
you require further information regarding the questionnaire, please do not hesitate
to contact me at 432-0951 or 492-5626. You can also contact my supervisor
Dr.Fairbairn at 492-0343.

Thank you very much for your participation.

Sincerely,

Jane-Qing Fang



