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(ABSTRACT) 

In the last decade, companies have been faced with a turbulent business environment. 

There have been dramatic technological shifts, deregulations, economic uncertainty, rapid 

growth, increased global competition, and major shifts in demography and values. 

Managing organizational performance and success is becoming increasingly challenging 

and difficult. Organizations are realizing that in order to succeed, or even to merely exist, 

they must change the way they do business on a grand scale. Large scale organizational 

change is risky, hard, complex, unpredictable, and emotionally intense. On the other side 

of the coin, not changing in this turbulent day and age can even be riskier. 

National Grocers Company Limited is currently going through a large scale organizational 

change effort. Their effort started with a pilot test in their Peterborough, Canada food 

distribution warehouse. This thesis is a summative evaluation of the change effort within 

the Peterborough warehouse. This research: 

Documents the Peterborough GSS implementation 
Documents warehouse performance results 
Evaluates the effectiveness of the PDSOF project 
Evaluates the effectiveness of the GSS framework in the PDSOF project 
Documents expert advice on GSS implementation ee 

@¢ 
@¢ 

@ 
@ 

By organizing and presenting a variety of data in a format that is easy to understand and 

learn from, I have created a reference document that organizations can use in their large 

scale organizational change efforts to take theory to practice. More specifically, I provided 

National Grocers with a document of the change effort at the Peterborough warehouse so 

that other National Grocers’ warehouses can benefit from the wisdom gained and lessons 

learned at Peterborough. Therefore, my results and conclusions have “meaning” for real 

world managers.
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CHAPTER 1 - INTRODUCTION 

This document describes a research project completed for partial fulfillment of a Master’s 

- degree in the Management Systems Engineering concentration within the Industrial and 

Systems Engineering Department. This document describes the project from conception 

to completion. Also included is a body of knowledge review on types of organizational 

change, large scale organization change, frameworks used to create change, and research. 

1.1 Background of the Project 

Managing organizational performance and success is becoming increasingly challenging 

and difficult. It is particularly difficult to implement continuous improvement in 

organizations that are growing rapidly and are attempting to manage large, complex 

projects/programs. Sink and Monetta (1992) describe an approach, termed the Grand 

Strategy System (GSS), to architect and engineer continuous improvement efforts that are 

strategically thought through, comprehensive, and well integrated. The major component 

of the GSS framework are the “fronts” or major sub-systems of activity within an 

organization that must be managed. There are nine fronts: Planning, Infrastructure, 

Culture, Education and Development, Measurement, Motivation, Communication, 

Technology and Political. Sink and Monetta propose that the GSS framework can assist 

an organization in developing world class quality and productivity management efforts 

and results. 

The organization studied in this research, National Grocers Company Limited (NG), is 

the Wholesale Food Division of Loblaws Companies Limited. With annual sales in 

excess of $5 Billion Canadian, NG employees over 30,000 people. NG supplies grocery, 

general merchandise, produce, dairy and meat products to a network of retail outlets in



five Canadian provinces. The Distribution System of National Grocers is made up of 

twelve warehouses that are geographically and strategically separate to support the 

various retail outlets. The Distribution System supplies over 200 corporate store 

locations, approximately 600 franchised outlets, and thousands of independent retail 

outlets throughout Eastern Canada. National Grocers Distribution System is the primary 

mover of product and information from the vendor(s) to the retail outlets for purchase by 

the consumer. 

The Virginia Quality and Productivity Center (VQPC) is currently assisting National 

Grocers in their corporate wide change effort. The VQPC, modeled after a teaching 

hospital, operates within the Industrial and Systems Engineering Department located at 

the Virginia Polytechnic Institute and State University. The Center's mission is to 

perform research related to quality and productivity improvement, reduce that research to 

practice through their work with public and private sector organizations, and disseminate 

their lessons learned by teaching the students of Virginia Tech. The VQPC uses the 

Grand Strategy System framework for organizational change. 

NG started the corporate change effort within their distribution warehouses. This part of 

the change effort is referred to as “The Distribution System of the Future” project 

(DSOTF). The DSOTF was created to re-think the way NG does business currently and 

secure its future as a leading edge preferred supplier of goods to its customers. The goal 

at the outset of the DSOTF project was to achieve significant improvement in one 

warehouse in an eighteen month period of time before expansion to the total distribution 

system. The change effort within the DSOTF project began with a pilot test at the 

Peterborough warehouse, termed the "Peterborough Distribution System of the Future” or 

PDSOF. The period of performance for the PDSOF project was from January 1, 1993 to



June 4, 1994. Actual discussion of the project and preliminary interventions happened 

between August 1992 and January 1, 1993. The Peterborough warehouse was chosen as 

the first implementation site for several reasons. First, it was large enough that 

performance improvements would be significant, yet small enough that if the change 

effort didn’t go well there was limited downside risk for NG. Second, the warehouse had 

a full mix of customers and products and was stable financially (Peterborough handled 

six percent of National Grocers' total volume). Third, because of strong 

union/management relations, it was believed that the culture at Peterborough would allow 

for project buy-in from employees. 

1.2 Research Purpose 

The research purpose is a global, over-riding reason for conducting the research. The 

purpose of this research was: 

To provide insight for organizations on how to reduce large scale organizational 

change theory to practice. 

1.3 Conceptual Research Model 

In undertaking a research project of this magnitude, it is important to have a framework 

that guides decisions and actions with respect to the research. This framework will 

delimit the domain and provide a picture of what it is I am attempting to study. 

Figure 1-1 is a conceptual model representing my research topic’s relevant constructs and 

interrelationships. Figure 1-1 starts with the most abstract construct in organizational 

change -- theory. Next, some change in the internal or external environment forces 

organizations to change or fall behind the competition. The organizations look for some 

sort of framework or method to tell them how to go about changing the way they do



business. In applying the model to their situation, the organizations make many different 

interventions aimed at improving performance. The changes they make may or may not 

lead to better performance results. My conceptual model portrays the general 

phenomenon of organizational change. The dotted area shows the area of this model my 

research focused on. 
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Figure 1-1: Conceptual Research Model 

1.4 Research Scope 

This research focus was on the case/field application of the GSS framework. I studied the 

change effort at Peterborough from the projects pre-conception (August 1992) through 

the period of performance (January 1, 1993 to June 4, 1994), to eight months after the



"official" project ending date (January 1995). This research was guided by the following 

problem statement, research questions, and research objectives. 

1.4.1 Problem Statement 

Organizations have recognized the need to change, but have a difficult time organizing 

and managing a change effort. The problem is taking change theory to application for 

improved organizational performance. Therefore, the problem statement for this research 

was 

How did National Grocers’ Peterborough warehouse orchestrate their change effort 

and what were the results? 

1.4.2 Research Question 

The following is a list of research questions that were addressed within this research 

project. 

1) How has NG applied the GSS framework to improve the performance of their 
Peterborough warehouse? 

2a) Was the PDSOF project effective? 

2b) Was the GSS framework effective in the PDSOF project? 

3) What advice would the project participants give to others implementing a 
GSS, that they believe would lead to greater performance improvements? 

1.4.3 Research Objectives 

There are many theories on how to do large scale organizational change. There are not 

many documents describing "by what method" organizational change is brought about.



In order to answer the research questions, I accomplished the following objectives. 

1) Document the Peterborough GSS implementation. 

2) Document warehouse performance results. 

3) Evaluate the effectiveness of the PDSOF project. 

4) Evaluate the effectiveness of the GSS framework in the PDSOF project. 

5) Document expert advice on GSS implementation. 

What I termed "effectiveness" must be defined. The PDSOF project was effective if the 

set goals of the project were reached. The "experts" are defined as the PDSOF project 

participants. These include Peterborough Employees, NG Corporate Employees, VQPC 

Employees, Peterborough Customers, and Peterborough Suppliers. Throughout the 

PDSOF project, the experts have accumulated many "lessons learned.” They have 

experienced what interventions have worked/not worked and have ideas on what they 

would have done differently. I was interested in the advice they would have for others 

implementing a GSS. 

1.5 Desired Research Outputs 

Specific desired outputs of this research study included the following: 

1) Documentation of all GSS interventions pertaining to the Peterborough project. 

2) Documentation and analysis of performance results at Peterborough. 

3) Evaluation of whether the PDSOF project met its performance improvement 
goals. 

4) Evaluation of the effectiveness of the GSS framework in the PDSOF project. 

5) Expert advice for increased performance improvement using the GSS 
framework; to be used as guidance for others considering the GSS for their 
change effort.



1.6 Desired Research Outcomes 

Through this research, I believe [ have contributed to the Body of Knowledge on “by - 

what method” does an organization go about making large scale change. By organizing 

and presenting the data in a format that is easy to understand and learn from, I have 

created a reference document that organizations can use in their large scale organizational 

change efforts to take theory to practice. More specifically, I provided National Grocers 

with a document of the change effort at the Peterborough warehouse so that other NG 

warehouses can benefit from the wisdom gained and lessons learned at Peterborough. 

Therefore, my results and conclusions have “meaning” for real world managers. 

For myself, I have systematically acquired knowledge of implementing large scale 

organizational change by documenting NG's GSS efforts. I now understand other 

methods, besides the GSS, to create large scale organizational change. Overall, I have 

gained an understanding of how to reduce theory to practice. 

Ideally, the following chain of events would come from this research: 

1) Other NG warehouses or other organizations will review the documentation of 
the Peterborough project. They will have a clear picture of what was involved. 

2) They then turn to see whether the project achieved its goals. 

3) Seeing the evidence of project success, they are then sold on the idea of trying 
a GSS and are looking for where to start. 

4) They review the lessons learned to start them out on the right track. 

5) They then go back to the PDSOF project description and examine it more 
closely for guidance on orchestration of their particular effort.



1.7 Measures of Success 

The success of my research can be discussed in terms of effectiveness, efficiency, quality, 

and innovation. I will have been effective if I successfully completed the stated research 

outputs. Success in efficiency can be achieved if I defend my proposal in the middle of 

Fall '94 and defend my thesis by Spring '95. If my research adds to the body of 

knowledge on how organizational change is brought about, I will have been successful at 

innovation. I can justify this statement by the fact that no one else has systematically 

documented a GSS implementation. An additional measure of success will be if NG 

distributes my thesis to Distribution Managers in their warehouses. One of the most 

important ways I can judge whether my research has been successful is the level of 

understanding people gain from reviewing my research. I have extensive qualitative and 

quantitative data. If I have done a good job of organizing and presenting the data in a 

meaningful and comprehensive way so that others understand the PDSOF project, my 

research will be successful. An evaluation of my performance against the above 

measures of success is documented in Chapter 7. 

1.8 Assumptions/Delimitations of this Research 

One delimitation of my research is the level of detail in event descriptions. In 

documenting what happened at Peterborough, I listed the intervention in one brief 

statement. I did not provide a detailed description nor document why the intervention 

happened. I did however, write a one to two page general description of what went on 

per front. I also listed who to contact and what to read for further information on 

interventions within a front.



There are many GSS implementations happening at National Grocers. I only studied the 

pilot program of GSS implementation; the Peterborough Distribution System of the 

Future project. 

Most measures of Peterborough performance were not tracked until week 36 of 1993. 

This happened for several reasons: 

1) Key measures of performance were not formalized or operationalized until 
that time. 

2) It took some time to figure out how to capture the data. 
3) Measures typically tracked by period were changed to capture data by week. 
4) Quality measures typically tracked by single occurrence were changed to 

capture defects per 1000 cases shipped. 

Therefore, for this research I started my analysis of performance quantitative data from 

week 36 of 1993 and ended it at week 10 1995. I did not go back and try to recreate data 

before week 36 of 1993. However, I did seek out data previous to week 36 1993 for the 

cost/ton measure and the three common measures of performance between Chatham, 

Sudbury, and Peterborough. 

I studied the Peterborough warehouse's attempt at GSS implementation, with the primary 

focus on project effectiveness and secondarily on GSS effectiveness. My second research 

question (p. 5) addressed these two different focuses. It is repeated below. 

2a) Was the PDSOF project effective? (Did the project reach its performance 
goals?) 

2b) Was the GSS framework effective in the PDSOF project? (Was it GSS 
implementation that produced the performance results?) 

Question 2a & 2b are different. My main focus will be on answering question 2a. 

Question 2b calls for proving a cause and effect relationship between the GSS strategy 

and the performance results achieved. Field research and reduction to practice work does 

not allow enough control to perform strict confirmatory analysis. I believe question 2b to



be important and worthy of study, but its study in this thesis will be secondary. A 

dissertation on systematic evaluation of the GSS framework applied to Peterborough is 

warranted. 

In order to explore the possibility of a causal relationship between GSS implementation 

and changes in performance, I charted performance of two non GSS NG warehouses 

similar to Peterborough (Chatham and Sudbury) for four key performance measures over 

the same time period. These four key performance measures were common across all 

three warehouses (with some conversion of measurement units). Comparing shifts in 

performance level for a warehouse doing GSS implementation (my experimental group) 

against shifts in performance level of two who were not (my control group), gave me 

some useful information in support of a causal relationship. I did not compare actual 

performance results across the three warehouses. I did compare occurrences of shifts 

(jumps) in performance. If implementing the GSS framework in Peterborough was the 

cause of shifts in performance, then one would expect not to see a shift in performance, 

over the same time period, for the other two warehouses who did not implement GSS. 

Another assumption is that the people involved in the PDSOF project are experts because 

they have profound knowledge of the system, and have learned many lessons on GSS 

implementation. I refer to the PDSOF participants throughout this research as "the 

experts." This group is made up of Peterborough Employees, NG Corporate Employees, 

VQPC Employees, Peterborough Customers, and Peterborough Suppliers. 

Because you must describe before you can prescribe, most of this thesis is a descriptive 

study of Grand Strategy System implementation. Prescribing a method for large scale 

change consists of the lessons learned by the experts. This thesis shares the lessons 
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learned in an attempt to help those who might be inclined to apply the GSS approach or 

to help those who are already engaged in some form of large-scale organizational change 

effort. I use "advice" and "lessons learned" synonymously throughout my research. 

1.9 Justification for this Research 

In considering the justification for this research, I approached the response from two 

different perspectives: 1) Industrial Engineering 2) The Business World. 

1.9.1 Industrial Engineering Component of the Research 

The Institute of Industrial Engineers defines the field of Industrial Engineering as 

“concemed with the design, improvement and installation of integrated systems of 

people, materials, equipment and energy...... It draws upon specialized knowledge and 

skill.... to predict and evaluate the results to be obtained from such systems.” The 

Handbook of Industrial Engineers states that “Industrial Engineers accept as their primary 

mission that of productivity improvement, which, broadly defined, implies a more 

efficient use of resources, less waste per unit of input supplied, higher levels of output for 

fixed levels of input supplied, and so on. Therefore, the mission of Industrial 

Engineering is to study a process with the intent of improvement...” I am documenting the 

NG GSS effort with the intent of GSS methodology improvement. To change a perplexity 

or problem to a process, there must be a documented, consistent method. By striving for 

consistency of method, replication becomes possible. Therefore, I envision my thesis as 

the first of several studies on the NG GSS effort. 

Sink (1993) states that performance improvement efforts will increasingly require large 

scale organizational change. IEs are one of the disciplines in organizations trained as 

performance experts to respond to complex improvement initiatives. A basic aspect of 
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the IE’s professional role has always been helping individuals and organizations 

participate in the solution of their own problems. IEs use techniques to facilitate the 

processes by which organizations enhance their own effectiveness. Learning to be a 

change master, by managing change and leading others through change, is becoming the 

focal point of Industrial Engineering for many companies (Kanter 1984, Sink 1993). 

1.9.2 Relevance to the Business World 

Rigor and relevancy is important in research. My study is relevant to today's businesses 

as they try to continually improve in order to stay competitive. Deming, 1986 urges 

organizations to make "the transformation" but doesn't detail how. Businesses want to 

know how, and my study is rigorous through detailed descriptions. My thesis could be 

used as a reference document for organizations to use in their large scale organizational 

change efforts. In particular, my research is relevant to National Grocers as they apply 

the GSS to other areas of their business. 

1.10 Researcher’s Bias 

In scoping my research, I identified biases that could cloud my results. It was important 

to understand the paradigms I operate under because they bias my research. 

First, through my education and work experience at the Virginia Quality and Productivity 

Center, I have gained knowledge and experience in large scale organizational change. 

The theory I am most familiar with is the Grand Strategy System. I recognize that I have 

personal beliefs on how to use the GSS framework for large scale organization change 

which may not be in agreement with the experts involved in the NG project. 
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Next, I believe that this thesis will assist organizations in the necessary first step in doing 

large scale organizational change - have a systematic method. I am working under the 

assumption that others will continue my work. This way, I can stay in the boundaries of 

the scope of this thesis. 

I also believe that a person external to an organization can recognize improvement 

opportunities that internal members of an organizational may not be aware of. Not 

having profound knowledge of large scale organizational change, I must be able to 

substantiate my personal recommendations with fact and expert opinion. 

One of the most important biases that I might bring to the research is that of being 

involved with the PDSOF project. I was a member of the VQPC project team. One of 

my roles in the project was to create a performance improvement handbook based on the 

experiences at Peterborough. I believe the GSS framework was effective within the 

PDSOF project, i.e. the performance improvement goals were met. 

Other people’s biases effect my research. Bias in documentation and perceptions of 

events will be present. I will talk about these more specifically in Chapter 3. 
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CHAPTER 2 - BODY OF KNOWLEDGE 

2.1 Description of the Body of Knowledge Review 

This chapter provides the reader with an understanding of the underlying concepts and 

theories that guided this research. The Body of Knowledge review includes a compilation 

of the knowledge I have gained through reading, writing, and practical experience in the 

areas of organizational change, large scale organizational change, methods for change, and 

research. 

2.2. Types of Organizational Change 

Organizations go through change all the time. However, the nature, scope, and intensity of 

the change varies. 

2.2.1 Basic Typology of Different Changes 

Nadler and Tushman (1989), describe four types of organizational change (see Figure 2-1). 
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Tuning Reorientation 

Anticipatory yy —_—_ 

wT 

Adaptation Re-creation 

Reactive 4 —>- 

pf 
—WT               

_ Figure 2-1: Types of Organizational Change (adapted from Nadler and 
Tushman, 1989) 
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The first dimension in change is the incremental vs. strategic change type. The focus of 

incremental change is on improving the efficiency or effectiveness of certain elements of the 

organization. Incremental change is also termed continuous improvement. When 

practicing continuous improvement, an organizational unit examines its current 

processes/methods/technologies and determines what incremental changes it could make for 

better performance. An S-shaped curve is a representation for how leaning and 

performance can change over time. As organizations learn, use, and improve current 

processes, the rate of change of their performance is slow at first then becoming 

exponential. Continuous improvements of an organization over cumulative time and effort 

is depicted as traveling up an S-shaped curve (see Figure 2-2). 

Strategic changes, on the other hand, have an impact on the whole organizational system. 

These changes "end up fundamentally redefining what the organization is or changing the 

basic framework of organizing, including strategy, structure, people, processes, and (in 

some cases) core values" (Nadler and Tushman, 1989). Re-engineering is a type of 

strategic change. In strategic change, the organization moves up to a new S-shaped curve. 

Any process/method/technology has limitations in how much improvement can be made. A 

point is reached where the rate of change in performance tapers off, stabilizes and becomes 

ingrained in the organization. The process is well understood and used. Once an 

organization reaches this level, it can no longer incrementally improve. The organization 

must look for a better process if it wants to improve performance. This letting go of the 

old, and finding and latching on to the new is termed "jumping to a new S-shaped curve." 

When the organization first makes the leap to the new process, there is a decrease in 

performance. But once the new process is stabilized, continuous incremental improvement 

can begin; traveling up the new S-shaped curve (see Figure 2-2). 
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Figure 2-2: Incremental Change (Continuous Improvement) vs. Strategic 
Change (Re-engineering) (adapted from Foster, 1985) 

The second dimension in change is the reactive vs. anticipatory change. Reactive 

organizational change is made in direct response to an external event. These changes are in 

some way forced upon the organization by technology, competition, environment, politics, 

or society. Anticipatory change, however, is initiated in advance of future events. The 

purpose of a proactive approach is to gain a competitive advantage, be ahead of surprises, 

and try to "control" the organization's destiny. 

When these two dimensions of change are combined, a basic typology of different changes 

emerge (Nadler and Tushman, 1989). Change that is incremental and anticipatory is called 

tuning. Tuning is incremental changes made in anticipation of future events. These 

changes are made to increase organizational performance, but not to respond to any 

immediate need or problem. Incremental changes made in reaction to external events are 
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adaptation change. These external events could be actions of competitors, change in market 

needs, or a new technology. 

Strategic change initiated in anticipation of future events is called reorientation. This 

"frame-bending" strategic change is made when the external events that necessitate change 

are anticipated. Re-engineering or new S-shaped curve improvements would fall under 

reorientation. These changes involve fundamental redirection of the organization but are 

continuous with the past. On the other hand, "frame-breaking" strategic changes, termed 

re-creations, are necessitated by immediate external events which are life threatening to the 

organization. These changes usually radically depart from the past. 

2.2.2 Planned and Managed Change 

Levy (1986) distinguishes between planned change and managed change. 

The concepts ‘planned’ change and 'managed' change refer to changes that are 
deliberately shaped by organizational members... Planned change usually refers to 
the way internal and external changes can help the organization cope with 
difficulties and plan and implement changes. Managed change refers to the way 
managers plan and implement changes. (Levy, 1986, p. 6) 

He goes on to recognize two types of planned change: first-order and second-order. First- 

order change consists of minor improvements and adjustments that occur as the system 

grows and develops. On the other hand, second-order change occurs in the organization's 

"core," and is irreversible. Figure 2-3 shows the characteristics of first- and second-order 

change in organizations. 
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First-Order Change Second-Order Change 
  

  

Change in one or a few dimensions, 
components, or aspects. 

Change in one or a few levels (individual 
and group level). 

Change in one or two behavioral aspects 
(attitudes, values). 

Quantitative change. 

Change in content. 

Continuity, improvements, and 
development in the same direction. 

Incremental changes. 

Reversible changes. 

Logical and rational change. 

Change that does not alter the world view, 
the paradigm. 

Change within the old state of being 
(thinking and acting). 

Multidimensional, multicomponent change 
and aspects. 

Multilevel change (individuals, groups, and 
the whole organization). 

Changes in all the behavioral aspects 
(attitudes, norms, values, perceptions, 
beliefs, world view, and behaviors). 

Qualitative change. 

Change in context. 

Discontinuity, taking a new direction. 

Revolutionary jumps. - 

Irreversible change. 

Seemingly irrational change based on 
different logic. 

Change that results in a new world view, 
new paradigm. 

Change that results in a new state of being   (thinking and acting). 
  

Figure 2-3: The Characteristics of First- and Second-Order Change in 
Organizations (Levy, 1986) 

The major focus of my research is on large scale organizational change. Overall, large 

scale organizational change falls under the reorientation and re-creation type of change 

discussed previously. According to Levy, large scale organizational change would be 

termed planned second-order change. The GSS framework is for large scale organizational 

change, and the PDSOF project is part of NG's large scale organizational change effort. 

Therefore, I will now discuss in- depth this type of change. 
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2.3 Large Scale Organizational Change 

As mentioned previously, large scale organizational change would probably fall under the 

category reorientation and re-creation, or planned second-order change. This special type 

of change needs closer examination. 

2.3.1 What is Large Scale Organizational Change 

Ledford, Mohrman, Mohrman, and Lawler (1989) define large scale organizational 

change as "a lasting change in the character of an organization that significantly alters its 

performance" (p. 2). There are two important points 1n this definition. “Change in 

character" includes changes in organizational design and processes. When an 

organization's character changes, so does "organizational performance." This change in 

performance must be significant and system wide. The authors go on to identify three 

dimensions of large scale change: the depth of the change, the size of the organization, 

and the degree to which the change pervades the organization. Depth of change is "the 

extent to which the change involves shifts in the beliefs and values of organizational 

members and shifts in the way the organization is understood and enacted" (Ledford et 

al., 1989, p. 12). "The second dimension along which large-scale organizational changes 

can vary 1s pervasiveness of change-- the proportion of the organization's elements and 

subsystems that are changed" (p. 15). Large scale organizational change must be 

pervasive, involving all or most organizational subunits, subsystems, and levels. The 

final dimension of large scale organizational change is organizational size. This 

dimension is important because the larger the organization, the greater the change 

required to modify its character and performance. Ledford et al. summarize their position 

on large scale organizational change by saying that these types of changes are risky, hard, 

complex, unpredictable, and emotionally intense. On the other side of the coin, not 

changing in this turbulent day and age can even be riskier. 
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�L�e�d�f�o�r�d� �e�t� �a�l�.� �e�x�p�l�a�n�a�t�i�o�n� �o�f� �l�a�r�g�e� �s�c�a�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �f�l�o�w�s� �w�e�l�l� �w�i�t�h� �L�e�v�y�'�s� 

�e�x�p�l�a�n�a�t�i�o�n� �o�f� �s�e�c�o�n�d�-�o�r�d�e�r� �p�l�a�n�n�e�d� �c�h�a�n�g�e�.� �L�e�v�y� �w�o�u�l�d� �c�o�n�s�i�d�e�r� �l�a�r�g�e� �s�c�a�l�e� 

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �s�y�n�o�n�y�m�o�u�s� �t�o� �s�e�c�o�n�d�-�o�r�d�e�r� �p�l�a�n�n�e�d� �c�h�a�n�g�e� �.� �H�e� �n�o�t�e�s� �t�h�a�t� �t�h�i�s� 

�t�y�p�e� �o�f� �c�h�a�n�g�e� �h�a�p�p�e�n�s� �a�l�o�n�g� �f�o�u�r� �d�e�p�t�h� �d�i�m�e�n�s�i�o�n�s�:� �i�n� �c�o�r�e� �p�r�o�c�e�s�s�e�s�,� �i�n� �m�i�s�s�i�o�n� �a�n�d� 

�p�u�r�p�o�s�e�,� �i�n� �c�u�l�t�u�r�e�,� �a�n�d� �i�n� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �w�o�r�k� �v�i�e�w� �o�r� �p�a�r�a�d�i�g�m�.� �W�h�a�t� �i�s� �c�h�a�n�g�e�d� �i�n� 

�l�a�r�g�e� �s�c�a�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �i�s� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� �2�-�4�.� 
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�P�e�r�s�p�e�c�t�i�v�e� �C�h�a�n�g�e�d� �E�l�e�m�e�n�t�s� �C�h�a�n�g�e�d� �D�i�m�e�n�s�i�o�n� 
�S�y�s�t�e�m�s� �I�n�p�u�t�,� �o�u�t�p�u�t�,� �t�h�r�o�u�g�h�p�u�t� �F�u�n�c�t�i�o�n�i�n�g� �p�r�o�c�e�s�s�e�s� 

�p�r�o�c�e�s�s�e�s� 

�M�a�n�a�g�e�m�e�n�t� �.� �G�o�a�l�s�,� �o�b�j�e�c�t�i�v�e�s�,� �p�o�l�i�c�i�e�s�,� �|� �M�i�s�s�i�o�n� �a�n�d� �p�u�r�p�o�s�e� 
�S�t�r�a�t�e�g�i�e�s� 

�P�l�a�n�n�e�d� �c�h�a�n�g�e� �N�o�r�m�s�,� �v�a�l�u�e�s�,� �b�e�l�i�e�f�s� �C�u�l�t�u�r�e� 

�E�v�o�l�u�t�i�o�n� �C�o�n�t�e�x�t�,� �t�e�m�p�l�a�t�e�,� �P�a�r�a�d�i�g�m� 
�m�e�t�a�r�u�l�e�s�,� �w�o�r�l�d� �v�i�e�w� � � � � � � � � 

�F�i�g�u�r�e� �2�-�4�:� �T�h�e� �C�o�n�t�e�n�t� �o�f� �S�e�c�o�n�d�-�O�r�d�e�r� �C�h�a�n�g�e� �(�a�d�a�p�t�e�d� �f�r�o�m� �L�e�v�y�,� 
�1�9�8�6�)� 

�A� �s�y�s�t�e�m�s� �a�p�p�r�o�a�c�h� �i�s� �r�e�q�u�i�r�e�d� �t�o� �s�u�c�c�e�e�d� �w�i�t�h� �l�a�r�g�e� �s�c�a�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e�.� �A� 

�s�y�s�t�e�m� �i�s� �a� �s�e�t� �o�f� �i�n�t�e�r�a�c�t�i�n�g� �a�n�d� �i�n�t�e�r�r�e�l�a�t�e�d� �p�a�r�t�s� �i�n�c�l�u�d�i�n�g� �e�n�v�i�r�o�n�m�e�n�t�a�l� �f�a�c�t�o�r�s�.� �K�e�y� 

�c�o�m�p�o�n�e�n�t�s� �o�f� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�y�s�t�e�m� �a�r�e� �i�n�t�e�r�d�e�p�e�n�d�e�n�t� �a�n�d� �t�h�e� �i�n�t�e�r�d�e�p�e�n�d�e�n�c�i�e�s� �m�u�s�t� 

�b�e� �m�a�n�a�g�e�d�.� �F�i�g�u�r�e� �2�-�5� �d�e�p�i�c�t�s� �f�i�v�e� �k�e�y� �q�u�a�l�i�t�y� �c�h�e�c�k�p�o�i�n�t�s� �i�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�y�s�t�e�m� 

�t�h�a�t� �m�u�s�t� �b�e� �m�a�n�a�g�e�d�.� �T�a�k�i�n�g� �a� �s�y�s�t�e�m�s� �p�e�r�s�p�e�c�t�i�v�e� �w�o�u�l�d� �i�n�c�l�u�d�e� �m�a�n�a�g�i�n�g� �t�h�e� �w�h�o�l�e� 

�s�y�s�t�e�m� �f�r�o�m� �q�1�-�q�5�.� 
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�U�p�s�t�r�e�a�m� �S�y�s�t�e�m�s� �[�|�_�_� �y�p�»� �D�o�w�n�s�t�r�e�a�m� �S�y�s�t�e�m�s� 

�C�u�s�t�o�m�e�r�s� �°�  ��_�  ��a�a�t�i� �-� �C�u�s�t�o�m�e�r�s� �-� �S�u�p�p�l�i�e�r�s� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� �>� 
�*� �V�e�n�d�o�r�s� �S�y�s�t�e�m�s� 

�q�l� �q�2� �q� �3� �q�4� �q�5� 
�e�S� �>� 

�Q�u�a�l�i�t�y� �C�h�e�c�k� �P�o�i�n�t�s� �t�i�m�e� � � � � 
� � 

�F�i�g�u�r�e� �2�-�5�:� �T�h�e� �F�i�v�e� �Q�u�a�l�i�t�y� �C�h�e�c�k� �P�o�i�n�t�s� �(�a�d�a�p�t�e�d� �f�r�o�m� �S�i�n�k� �a�n�d� �T�u�t�t�l�e�,� 
�1�9�8�9�)� 

�T�h�e� �k�e�y� �t�o� �t�h�e� �s�y�s�t�e�m�s� �a�p�p�r�o�a�c�h� �i�s� �t�o� �m�a�n�a�g�e� �t�h�e� �d�y�n�a�m�i�c�,� �n�o�t� �t�h�e� �p�i�e�c�e�s� �(�D�u�c�k�,� �1�9�9�3�)�.� 

�O�n�e� �o�f� �D�r�.� �D�e�m�i�n�g�'�s� �f�o�u�r� �e�l�e�m�e�n�t�s� �o�f� �p�r�o�f�o�u�n�d� �k�n�o�w�l�e�d�g�e� �i�s� �a�p�p�r�e�c�i�a�t�i�o�n� �f�o�r� �a� �s�y�s�t�e�m�.� 

�D�e�m�i�n�g� �d�e�f�i�n�e�d� �a� �s�y�s�t�e�m� �a�s� �"�a� �n�e�t�w�o�r�k� �o�f� �i�n�t�e�r�d�e�p�e�n�d�e�n�t� �c�o�m�p�o�n�e�n�t�s� �t�h�a�t� �w�o�r�k� �t�o�g�e�t�h�e�r� 

�t�o� �t�r�y� �t�o� �a�c�c�o�m�p�l�i�s�h� �t�h�e� �a�i�m� �o�f� �t�h�e� �s�y�s�t�e�m�"� �(�D�e�m�i�n�g�,� �1�9�9�3�,� �p�.� �5�0�)�.� �H�e� �g�o�e�s� �o�n� �t�o� �s�t�a�t�e� �t�h�a�t� 

�a� �s�y�s�t�e�m� �m�u�s�t� �h�a�v�e� �a�n� �a�i�m� �a�n�d� �t�h�a�t� �"�m�a�n�a�g�e�m�e�n�t� �o�f� �a� �s�y�s�t�e�m� �t�h�e�r�e�f�o�r�e� �r�e�q�u�i�r�e�s� �k�n�o�w�l�e�d�g�e� 

�o�f� �t�h�e� �i�n�t�e�r�r�e�l�a�t�i�o�n�s�h�i�p�s� �b�e�t�w�e�e�n� �a�l�l� �t�h�e� �c�o�m�p�o�n�e�n�t�s� �w�i�t�h�i�n� �t�h�e� �s�y�s�t�e�m� �a�n�d� �o�f� �t�h�e� �p�e�o�p�l�e� 

�t�h�a�t� �w�o�r�k� �i�n� �i�t�.�"� �A� �s�y�s�t�e�m�s� �v�i�e�w� �o�f� �c�h�a�n�g�e� �a�l�l�o�w�s� �o�p�t�i�m�i�z�a�t�i�o�n� �o�f� �t�h�e� �w�h�o�l�e� �b�y� 

�o�r�c�h�e�s�t�r�a�t�i�n�g� �t�h�e� �e�f�f�o�r�t�s� �o�f� �a�l�l� �c�o�m�p�o�n�e�n�t�s� �t�o�w�a�r�d� �t�h�e� �a�c�h�i�e�v�e�m�e�n�t� �o�f� �t�h�e� �s�t�a�t�e�d� �a�i�m�.� �(�S�i�n�k� 

�a�n�d� �M�o�r�r�i�s�,� �1�9�9�5�)�.� �D�r�.� �D�e�m�i�n�g� �a�l�s�o� �t�a�l�k�s� �a�b�o�u�t� �o�r�g�a�n�i�z�a�t�i�o�n�s� �m�a�k�i�n�g� �a� �"�t�r�a�n�s�f�o�r�m�a�t�i�o�n�.�"� 

�T�h�i�s� �"�t�r�a�n�s�f�o�r�m�a�t�i�o�n�"� �i�s� �t�o� �a� �n�e�w� �s�t�y�l�e� �o�f� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �a�n� �e�n�v�i�r�o�n�m�e�n�t� �o�f� �o�p�t�i�m�i�z�a�t�i�o�n� 

�t�o�w�a�r�d�s� �a� �c�o�m�m�o�n� �a�i�m�.� �I� �b�e�l�i�e�v�e� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n� �D�r�.� �D�e�m�i�n�g� �i�s� �r�e�f�e�r�r�i�n�g� �t�o� �f�a�l�l�s� �u�n�d�e�r� 

�t�h�e� �c�a�t�e�g�o�r�y� �o�f� �l�a�r�g�e� �s�c�a�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e�.� 

�B�a�r�c�z�e�k� �e�t� �a�l�.� �(�1�9�8�5�)�,� �s�u�g�g�e�s�t� �t�h�a�t� �l�a�r�g�e� �s�c�a�l�e� �c�h�a�n�g�e�s� �m�u�s�t� �f�i�r�s�t� �t�a�k�e� �p�l�a�c�e� �i�n� �t�h�e� �s�e�t�t�i�n�g�s� �i�n� 

�w�h�i�c�h� �t�h�e�y� �a�r�e� �m�o�s�t� �l�i�k�e�l�y� �t�o� �s�u�c�c�e�e�d�.� �T�h�e�y� �s�e�e� �l�a�r�g�e� �s�c�a�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �a�s� �a� 

�m�o�d�u�l�a�r� �c�o�n�c�e�p�t�,� �o�n�e� �t�h�a�t� �o�r�i�g�i�n�a�t�e�s� �i�n� �s�u�b�-�s�y�s�t�e�m�s� �t�h�a�t� �u�l�t�i�m�a�t�e�l�y� �c�r�e�a�t�e� �a� �r�e�s�t�r�u�c�t�u�r�e�d� 

�o�r�g�a�n�i�z�a�t�i�o�n� �t�h�r�o�u�g�h� �e�x�a�m�p�l�e�.� 
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�C�u�m�m�i�n�g�,� �M�o�h�r�m�a�n�,� �a�n�d� �M�i�t�r�o�f�f� �(�1�9�8�9�)� �a�l�i�g�n� �w�i�t�h� �S�c�h�e�i�n�'�s� �v�i�e�w� �(�1�9�8�5�)� �t�h�a�t� �t�r�u�e� 

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �m�u�s�t� �t�a�k�e� �p�l�a�c�e� �w�i�t�h�i�n� �t�h�e� �c�u�l�t�u�r�e� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�.� �"�D�e�e�p� �c�h�a�n�g�e� 

�i�n�v�o�l�v�e�s� �f�e�e�l�i�n�g�s� �a�n�d� �v�a�l�u�e�s�;� �t�h�e� �u�n�c�o�n�s�c�i�o�u�s�,� �l�a�t�e�n�t�,� �a�n�d� �t�a�c�i�t� �w�a�y�s� �o�f� �b�e�h�a�v�i�n�g�;� �a�n�d� �t�h�e� 

�(�m�o�s�t�l�y� �u�n�a�r�t�i�c�u�l�a�t�e�d�)� �c�u�l�t�u�r�e� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n �� �(�C�u�m�m�i�n�g� �e�t� �a�l�,� �1�9�8�9�,� �p�.� �9�1�)�.� �T�o� 

�a�c�h�i�e�v�e� �l�o�n�g� �t�e�r�m�,� �s�u�s�t�a�i�n�e�d� �c�h�a�n�g�e�,� �t�h�e� �c�u�l�t�u�r�e� �h�e�l�d� �w�i�t�h�i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �m�u�s�t� �a�l�s�o� �b�e� 

�c�h�a�n�g�e�d�.� 

�F�i�n�a�l�l�y�,� �K�i�l�m�a�n�n�,� �C�o�v�i�n� �a�n�d� �a�s�s�o�c�i�a�t�e�s� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �l�a�r�g�e� �s�c�a�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �i�s� 

�s�u�m�m�a�r�i�z�e�d� �b�y� �t�h�e� �q�u�o�t�e� �b�e�l�o�w�:� �-� 

�C�o�r�p�o�r�a�t�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n� �i�s� �t�h�e� �p�r�o�c�e�s�s� �b�y� �w�h�i�c�h� �o�r�g�a�n�i�z�a�t�i�o�n�s� �e�x�a�m�i�n�e� �w�h�a�t� �t�h�e�y� 
�w�e�r�e�,� �w�h�a�t� �t�h�e�y� �a�r�e�,� �w�h�a�t� �t�h�e�y� �w�i�l�l� �n�e�e�d� �t�o� �b�e�,� �a�n�d� �h�o�w� �t�o� �m�a�k�e� �t�h�e� �n�e�c�e�s�s�a�r�y� 
�c�h�a�n�g�e�s�.�.�.�T�h�e� �t�e�r�m� �c�o�r�p�o�r�a�t�e� �i�s� �u�s�e�d� �t�o� �c�o�n�v�e�y� �t�h�e� �c�o�m�p�r�e�h�e�n�s�i�v�e� �e�f�f�o�r�t� �r�e�q�u�i�r�e�d�,� �i�n� 
�c�o�n�t�r�a�s�t� �t�o� �a� �p�i�e�c�e�m�e�a�l� �o�r� �s�i�n�g�l�e�-�d�i�v�i�s�i�o�n� �e�f�f�o�r�t�.� �T�r�a�n�s�f�o�r�m�a�t�i�o�n� �i�n�d�i�c�a�t�e�s� �t�h�e� 
�f�u�n�d�a�m�e�n�t�a�l� �n�a�t�u�r�e� �o�f� �t�h�e� �c�h�a�n�g�e�,� �i�n� �c�o�n�t�r�a�s�t� �t�o� �a� �m�e�r�e� �l�i�n�e�a�r� �e�x�t�r�a�p�o�l�a�t�i�o�n� �f�r�o�m� �t�h�e� 
�p�a�s�t�.� �C�o�r�p�o�r�a�t�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n� �i�s� �s�e�r�i�o�u�s�,� �l�a�r�g�e� �s�c�a�l�e� �c�h�a�n�g�e� �t�h�a�t� �d�e�m�a�n�d�s� �n�e�w� �w�a�y�s� 
�o�f� �p�e�r�c�e�i�v�i�n�g�,� �t�h�i�n�k�i�n�g�,� �a�n�d� �b�e�h�a�v�i�n�g� �b�y� �a�l�l� �m�e�m�b�e�r� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �(�K�i�l�m�a�n�n�,� 
�C�o�v�i�n� �a�n�d� �a�s�s�o�c�i�a�t�e�s�,� �1�9�8�8�,� �p� �x�i�l�i�-�x�i�v�)�.� 

�I�n� �s�u�m�m�a�r�y�,� �l�a�r�g�e� �s�c�a�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �s�e�e�m�s� �t�o� �g�o� �b�e�y�o�n�d� �t�h�e� �r�o�u�t�i�n�e� �c�h�a�n�g�e�s� �t�h�a�t� 

�o�c�c�u�r� �c�o�n�t�i�n�u�o�u�s�l�y� �i�n� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� �I�n� �l�a�r�g�e� �s�c�a�l�e� �c�h�a�n�g�e�,� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �i�s� 

 ��t�r�a�n�s�f�o�r�m�e�d�. �� �A� �p�a�r�a�d�i�g�m�a�t�i�c� �s�h�i�f�t� �o�c�c�u�r�s�.� �"�L�a�r�g�e�-�s�c�a�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �i�n�v�o�l�v�e�s� 

�l�e�a�r�n�i�n�g� �a�n�d� �u�n�d�e�r�s�t�a�n�d�i�n�g� �-�-�e�i�t�h�e�r� �a�s� �a� �n�e�c�e�s�s�a�r�y� �p�a�r�t� �o�f� �t�h�e� �c�h�a�n�g�e� �p�r�o�c�e�s�s� �o�r� �a�s� �t�h�e� 

�f�u�n�d�a�m�e�n�t�a�l� �s�o�u�r�c�e� �o�f� �a�l�l� �c�h�a�n�g�e�"� �(�M�o�h�r�m�a�n� �e�t� �a�l�,� �1�9�8�9�,� �p�.� �2�9�4�)�.� �C�h�a�n�g�e� �m�u�s�t� �a�l�s�o� 

�a�d�d�r�e�s�s� �t�h�e� �u�n�d�e�r�l�y�i�n�g� �c�u�l�t�u�r�e� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�.� �M�a�n�y� �a�u�t�h�o�r�s� �l�i�s�t�e�d� �l�e�a�d�e�r�s�h�i�p� �a�s� �a� �k�e�y� 

�e�l�e�m�e�n�t� �i�n� �l�a�r�g�e� �s�c�a�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e�.� �T�h�i�s� �e�l�e�m�e�n�t� �w�i�l�l� �b�e� �a�d�d�r�e�s�s�e�d� �f�u�r�t�h�e�r� �i�n� �t�h�i�s� 

�c�h�a�p�t�e�r�.� 

�2�2



�2�.�3�.�2� �W�h�y� �C�h�a�n�g�e�-� �D�r�i�v�i�n�g� �F�o�r� 

�A�n�a�l�y�s�i�s� �o�f� �w�h�y� �o�r�g�a�n�i�z�a�t�i�o�n�s� �c�h�a�n�g�e� �c�a�n� �l�e�a�d� �t�o� �d�e�v�e�l�o�p�i�n�g� �b�e�t�t�e�r� �m�e�t�h�o�d�s� �a�n�d� �t�o�o�l�s� �f�o�r� 

�c�h�a�n�g�e�.� �I�n� �t�h�e� �l�a�s�t� �d�e�c�a�d�e�,� �c�o�m�p�a�n�i�e�s� �h�a�v�e� �b�e�e�n� �f�a�c�e�d� �w�i�t�h� �a� �t�u�r�b�u�l�e�n�t� �b�u�s�i�n�e�s�s� 

�e�n�v�i�r�o�n�m�e�n�t�.� �T�h�e�r�e� �h�a�v�e� �b�e�e�n� �d�r�a�m�a�t�i�c� �t�e�c�h�n�o�l�o�g�i�c�a�l� �s�h�i�f�t�s�,� �d�e�r�e�g�u�l�a�t�i�o�n�s�,� �e�c�o�n�o�m�i�c� 

�u�n�c�e�r�t�a�i�n�t�y�,� �r�a�p�i�d� �g�r�o�w�t�h�,� �i�n�c�r�e�a�s�e�d� �g�l�o�b�a�l� �c�o�m�p�e�t�i�t�i�o�n�,� �a�n�d� �m�a�j�o�r� �s�h�i�f�t�s� �i�n� �d�e�m�o�g�r�a�p�h�y� 

�a�n�d� �v�a�l�u�e�s�.� 

�I�n� �t�h�e� �p�a�s�t�,� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �a�c�t�i�v�i�t�i�e�s� �h�a�v�e� �m�a�i�n�l�y� �f�o�c�u�s�e�d� �o�n� �g�e�t�t�i�n�g� �t�h�e� �j�o�b� �a�t� �h�a�n�d� �d�o�n�e�.� 

�T�h�i�s� �m�e�n�t�a�l�i�t�y� �m�a�y� �w�o�r�k� �f�o�r� �a�w�h�i�l�e�.� �S�o�o�n�,� �h�o�w�e�v�e�r�,� �o�t�h�e�r� �o�r�g�a�n�i�z�a�t�i�o�n�s� �w�i�l�l� �e�n�t�e�r� �t�h�e� 

�m�a�r�k�e�t�.� �T�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �t�h�a�t� �w�i�l�l� �u�l�t�i�m�a�t�e�l�y� �s�u�c�c�e�e�d� �i�s� �t�h�e� �o�n�e� �t�h�a�t� �a�l�s�o� �h�a�s� �f�o�c�u�s�e�d� �o�n� 

�c�o�n�t�i�n�u�a�l�l�y� �i�m�p�r�o�v�i�n�g�.� �T�h�e�s�e� �o�r�g�a�n�i�z�a�t�i�o�n�s� �w�i�l�l� �n�o�t� �o�n�l�y� �b�e� �a�b�l�e� �t�o� �s�a�t�i�s�f�y� �c�u�r�r�e�n�t� 

�c�u�s�t�o�m�e�r� �d�e�m�a�n�d�s�,� �b�u�t� �w�i�l�l� �a�l�s�o� �l�o�o�k� �a�h�e�a�d� �a�n�d� �d�e�s�i�g�n� �p�r�o�d�u�c�t�s� �a�n�d� �s�e�r�v�i�c�e�s� �t�h�e�i�r� 

�c�u�s�t�o�m�e�r�s� �w�i�l�l� �n�e�e�d� �i�n� �t�h�e� �f�u�t�u�r�e�.� 

�T�w�o� �d�r�i�v�i�n�g� �f�o�r�c�e�s� �b�e�h�i�n�d� �c�h�a�n�g�e� �a�r�e� �p�a�i�n� �a�n�d� �f�r�u�s�t�r�a�t�i�o�n�.� �C�h�a�n�g�e�-�r�e�l�a�t�e�d� �"�p�a�i�n�"� �r�e�f�e�r�s� �t�o� 

�t�h�e� �l�e�v�e�l� �o�f� �d�i�s�c�o�m�f�o�r�t� �a� �p�e�r�s�o�n� �e�x�p�e�r�i�e�n�c�e�s� �w�h�e�n� �h�i�s� �o�r� �h�e�r� �g�o�a�l�s� �a�r�e� �n�o�t� �b�e�i�n�g� �m�e�t� 

�(�c�u�r�r�e�n�t� �p�a�i�n�)� �o�r� �a�r�e� �n�o�t� �e�x�p�e�c�t�e�d� �t�o� �b�e� �m�e�t� �(�a�n�t�i�c�i�p�a�t�e�d� �p�a�i�n�)� �d�u�e� �t�o� �t�h�e� �s�t�a�t�u�s� �q�u�o�.� �C�h�a�n�g�e� 

�o�c�c�u�r�s� �o�n�l�y� �w�h�e�n� �t�h�e� �p�a�i�n� �o�f� �t�h�e� �s�t�a�t�u�s� �q�u�o� �i�s� �p�e�r�c�e�i�v�e�d� �t�o� �b�e� �g�r�e�a�t�e�r� �t�h�a�n� �t�h�e� �p�a�i�n� �o�f� �t�h�e� 

�u�n�c�e�r�t�a�i�n�t�y� �o�f� �t�h�e� �u�n�k�n�o�w�n�.� �C�r�e�a�t�i�n�g� �t�h�i�s� �s�i�t�u�a�t�i�o�n� �i�s� �s�o�m�e�t�i�m�e�s� �r�e�f�e�r�r�e�d� �t�o� �a�s� �c�r�e�a�t�i�n�g� �a� 

 ��b�u�r�n�i�n�g� �p�l�a�t�f�o�r�m�"� �-� �j�u�m�p� �o�r� �p�e�r�i�s�h�!� �S�c�h�e�i�n� �c�a�u�t�i�o�n�s�,� �"�N�o� �m�a�t�t�e�r� �h�o�w� �m�u�c�h� �p�r�e�s�s�u�r�e� �i�s� 

�p�u�t� �o�n� �a� �p�e�r�s�o�n� �o�r� �a� �s�o�c�i�a�l� �s�y�s�t�e�m� �t�o� �c�h�a�n�g�e� �t�h�r�o�u�g�h� �d�i�s�c�o�n�f�i�r�m�a�t�i�o�n� �(�o�f� �p�r�e�s�e�n�t� 

�p�r�a�c�t�i�c�e�/�b�e�h�a�v�i�o�r�)� �a�n�d� �t�h�e� �i�n�d�u�c�t�i�o�n� �o�f� �g�u�i�l�t� �o�r� �a�n�x�i�e�t�y�,� �n�o� �c�h�a�n�g�e� �w�i�l�l� �o�c�c�u�r� �u�n�l�e�s�s� 

�m�e�m�b�e�r�s� �o�f� �t�h�e� �s�y�s�t�e�m� �f�e�e�l� �i�t� �i�s� �s�a�f�e� �t�o� �g�i�v�e� �u�p� �t�h�e� �o�l�d� �r�e�s�p�o�n�s�e�s� �a�n�d� �l�e�a�r�n� �s�o�m�e�t�h�i�n�g� �n�e�w�"� 

�(�S�c�h�e�i�n�,� �1�9�8�5�)�.� 

�2�3



�D�a�v�i�d� �G�l�e�i�c�h�e�r�,� �o�f� �A�r�t�h�u�r� �D�.� �L�i�t�t�l�e�,� �d�e�v�e�l�o�p�e�d� �a� �r�e�a�d�i�n�e�s�s� �f�o�r� �c�h�a�n�g�e� �m�o�d�e�l�.� �I�t� �s�u�g�g�e�s�t�s� 

�t�h�a�t� �d�e�t�e�r�m�i�n�i�n�g� �r�e�a�d�i�n�e�s�s� �a�n�d� �c�a�p�a�b�i�l�i�t�y� �f�o�r� �c�h�a�n�g�e� �c�a�n� �b�e� �m�o�d�e�l�e�d� �c�o�n�c�e�p�t�u�a�l�l�y� �w�i�t�h� �t�h�e� 

�f�o�l�l�o�w�i�n�g� �f�o�r�m�u�l�a�:� 

�C�=� �a�b�d�>�R� �w�h�e�r�e�,� 

�C�=� �r�e�a�d�i�n�e�s�s� �t�o� �c�h�a�n�g�e� 

�a�=� �l�e�v�e�l� �o�f� �d�i�s�s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �s�t�a�t�u�s� �q�u�o� 

�b�=� �c�l�e�a�r� �o�r� �u�n�d�e�r�s�t�o�o�d� �d�e�s�i�r�e�d� �s�t�a�t�e� 

�d�=� �p�r�a�c�t�i�c�a�l� �f�i�r�s�t� �s�t�e�p�s� �t�o�w�a�r�d�s� �a� �d�e�s�i�r�e�d� �s�t�a�t�e� 

�R�=� �c�o�s�t� �o�r� �r�i�s�k� �o�f� �c�h�a�n�g�i�n�g� �o�r� �r�e�s�i�s�t�a�n�c�e� �t�o� �c�h�a�n�g�e� �b�y� �e�i�t�h�e�r� 
�i�n�d�i�v�i�d�u�a�l�s� �o�r� �o�r�g�a�n�i�z�a�t�i�o�n�s� 

�T�h�i�s� �e�q�u�a�t�i�o�n� �i�l�l�u�s�t�r�a�t�e�s� �t�h�e� �p�o�i�n�t� �t�h�a�t� �p�e�o�p�l�e� �w�i�l�l� �b�e� �m�o�r�e� �r�e�a�d�y� �t�o� �c�h�a�n�g�e� �i�f� �t�h�e� �r�i�s�k� �o�f� 

�c�h�a�n�g�i�n�g� �i�s� �l�e�s�s� �t�h�a�n� �t�h�e� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �t�h�e�i�r� �d�i�s�s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �t�h�e� �s�t�a�t�u�s� �q�u�o�,� �h�a�v�i�n�g� �a� 

�c�l�e�a�r� �d�e�s�i�r�e�d� �s�t�a�t�e�,� �a�n�d� �k�n�o�w�i�n�g� �t�h�e� �f�i�r�s�t� �s�t�e�p�s� �t�o�w�a�r�d�s� �t�h�a�t� �s�t�a�t�e�.� �I�n� �a�d�d�i�t�i�o�n�,� �e�f�f�e�c�t�i�v�e� 

�c�h�a�n�g�e� �o�c�c�u�r�s� �w�h�e�n� �t�h�e� �m�e�m�b�e�r�s� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �h�a�v�e� �a� �r�o�l�e� �i�n� �t�h�e� �c�h�a�n�g�e� �p�r�o�c�e�s�s�.� �I�f� 

�t�h�e�y� �f�e�e�l� �o�w�n�e�r�s�h�i�p� �f�o�r� �t�h�e� �c�h�a�n�g�e� �e�f�f�o�r�t�,� �t�h�e�y� �a�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� �a�c�c�e�p�t� �t�h�e� �c�h�a�n�g�e�s�.� 

�2�.�3�.�3� �H�o�w� �C�h�a�n� �I� �c�l�e�s� �a�n�d� �S�t�a� 

�U�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�e� �p�r�i�n�c�i�p�l�e�s� �o�f� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �e�v�o�l�u�t�i�o�n� �a�l�l�o�w�s� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� 

�s�t�r�a�t�e�g�i�e�s� �a�n�d� �t�e�c�h�n�o�l�o�g�i�e�s� �f�o�r� �p�a�r�t�i�c�i�p�a�t�i�n�g� �i�n� �t�h�i�s� �p�r�o�c�e�s�s�.� �I�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �I� �w�i�l�l� �p�r�e�s�e�n�t� 

�t�h�r�e�e� �m�o�d�e�l�s� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �c�y�c�l�e�.� 

�2�.�3�.�3�.�1� �P�h�a�s�e�s� �o�f� �C�l�i�e�n�t� �C�h�a�n�g�e� 

�T�h�r�o�u�g�h� �t�h�e�i�r� �c�o�n�s�u�l�t�i�n�g� �e�x�p�e�r�i�e�n�c�e�,� �S�i�n�k� �a�n�d� �M�o�r�r�i�s� �(�1�9�9�5�)� �r�e�c�o�g�n�i�z�e� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�s�,� 

�g�r�o�u�p�s�,� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�s� �g�e�n�e�r�a�l�l�y� �m�o�v�e� �t�h�r�o�u�g�h� �s�i�x� �p�h�a�s�e�s� �a�s� �t�h�e�y� �c�h�a�n�g�e� �t�o� �i�m�p�r�o�v�e�.� 

�T�h�e� �p�h�a�s�e�s� �h�a�p�p�e�n� �i�n� �a� �c�y�c�l�i�c�a�l� �o�r�d�e�r�,� �b�u�t� �s�h�i�f�t�i�n�g� �b�a�c�k� �a�n�d� �f�o�r�t�h� �a�m�o�n�g� �t�h�e� �p�h�a�s�e�s� �a�l�s�o� 

�2�4



�t�a�k�e�s� �p�l�a�c�e�.� �S�i�n�k� �a�n�d� �M�o�r�r�i�s� �u�s�e� �t�h�e� �t�e�r�m� �"�c�l�i�e�n�t�"� �t�o� �r�e�p�r�e�s�e�n�t� �b�o�t�h� �i�n�d�i�v�i�d�u�a�l� �c�h�a�n�g�e�,� 

�g�r�o�u�p� �c�h�a�n�g�e�,� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e�.� �B�e�l�o�w� �a�r�e� �t�h�e�i�r� �e�x�p�l�a�n�a�t�i�o�n�s� �o�f� �t�h�e� �s�i�x� �p�h�a�s�e�s�.� 

�¢� �S�i�t�u�a�t�i�o�n� �A�p�p�r�a�i�s�a�l� �(�S�c�o�u�t�i�n�g�,� �T�a�r�g�e�t�i�n�g�,� �D�i�a�g�n�o�s�i�s�)� 
�T�h�e� �c�l�i�e�n�t�'�s� �a�t�t�e�n�t�i�o�n� �c�o�m�e�s� �t�o� �f�o�c�u�s� �o�n� �a� �l�i�m�i�t�e�d�,� �a�l�t�h�o�u�g�h� �p�e�r�h�a�p�s� �v�a�g�u�e�l�y� �u�n�d�e�r�s�t�o�o�d�,� 
�p�r�o�b�l�e�m� �a�r�e�a� �o�r� �s�o�u�r�c�e� �o�f� �d�i�f�f�i�c�u�l�t�y�,� �d�i�s�s�o�n�a�n�c�e�,� �a�n�d� �d�i�s�s�a�t�i�s�f�a�c�t�i�o�n�.� �T�h�e� �c�l�i�e�n�t� �b�e�g�i�n�s� �t�o� 
�r�e�f�i�n�e� �f�e�e�l�i�n�g�s� �a�b�o�u�t� �"�w�h�a�t� �i�s� �w�r�o�n�g�"� �o�r� �w�h�e�r�e� �c�h�a�n�g�e� �i�s� �l�i�k�e�l�y� �t�o� �h�a�v�e� �t�h�e� �b�e�s�t� �b�e�n�e�f�i�t�s�-� 
�t�o�-�b�u�r�d�e�n�s� �r�a�t�i�o�.� 

�¢�«� �C�a�t�h�a�r�s�i�s� �(�S�t�r�e�s�s� �R�e�l�i�e�f�)� 
�T�h�e� �c�l�i�e�n�t� �r�e�d�u�c�e�s� �t�h�e� �i�n�h�i�b�i�t�i�n�g� �e�f�f�e�c�t�s� �o�f� �p�a�s�t� �f�r�u�s�t�r�a�t�i�o�n�s�,� �a�n�x�i�e�t�i�e�s�,� �a�n�d� �c�o�n�f�l�i�c�t�s�.� 
�B�l�a�m�e� �c�a�s�t�i�n�g�,� �f�a�u�l�t� �f�i�n�d�i�n�g�,� �i�n�j�u�s�t�i�c�e�s�,� �a�n�d� �s�o� �o�n� �a�r�e� �e�x�p�r�e�s�s�e�d�,� �s�e�t� �a�s�i�d�e�,� �a�n�d� �t�h�e� 
�c�l�i�e�n�t�'�s� �a�t�t�e�n�t�i�o�n� �i�s� �t�o� �s�o�m�e� �d�e�g�r�e�e� �f�r�e�e�d� �f�o�r� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�n� �t�h�e� �c�h�a�n�g�e� �p�r�o�c�e�s�s�.� 

�«� �S�e�l�f�-� �A�w�a�r�e�n�e�s�s� 
�D�a�t�a� �a�n�d� �f�a�c�t� �g�a�t�h�e�r�i�n�g�,� �m�o�d�e�l�i�n�g� �t�h�e� �p�r�e�s�e�n�t� �s�y�s�t�e�m� �(�e�.�g�.�,� �i�n�p�u�t�/�o�u�t�p�u�t� �a�n�a�l�y�s�i�s�)� �a�n�d� 
�s�t�u�d�i�e�s� �o�f� �"�h�o�w� �w�e� �d�o� �i�t� �n�o�w�"� �i�n�c�r�e�a�s�e� �t�h�e� �c�l�i�e�n�t�'�s� �s�e�l�f�-�p�e�r�c�e�p�t�i�o�n� �a�n�d� �s�e�l�f�-� 
�o�b�j�e�c�t�i�f�i�c�a�t�i�o�n�.� 

�¢� �S�e�l�f�-�E�v�a�l�u�a�t�i�o�n� 
�T�h�e� �c�l�i�e�n�t� �c�o�m�e�s� �t�o� �m�a�k�e� �h�i�s� �o�r� �h�e�r� �o�w�n� �e�v�a�l�u�a�t�i�o�n� �o�f� �p�r�e�s�e�n�t� �b�e�h�a�v�i�o�r�.� �T�h�e� �c�l�i�e�n�t� 
�b�e�c�o�m�e�s� �c�l�e�a�r�e�r� �a�b�o�u�t� �g�o�a�l�s�,� �s�t�a�n�d�a�r�d�s�,� �a�n�d� �o�b�j�e�c�t�i�v�e�s� �a�n�d� �t�h�e�i�r� �r�e�l�a�t�i�o�n� �t�o� �e�x�i�s�t�i�n�g� 
�b�e�h�a�v�i�o�r�.� �T�h�e�r�e� �i�s� �a� �g�r�o�w�i�n�g� �a�p�p�r�e�c�i�a�t�i�o�n� �o�f� �t�h�e� �n�e�e�d� �f�o�r� �c�h�a�n�g�e�,� �t�h�e� �m�a�t�e�r�i�a�l� �a�n�d� 
�p�s�y�c�h�o�l�o�g�i�c�a�l� �c�o�s�t�s� �o�f� �c�h�a�n�g�e�,� �a�n�d� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �r�e�a�l�i�s�t�i�c� �e�x�p�e�c�t�a�t�i�o�n�s� �a�b�o�u�t� �t�h�e� 
�c�h�a�n�g�e� �p�r�o�c�e�s�s�.� 

�¢� �S�e�l�f�-�D�e�s�i�g�n�e�d� �C�h�a�n�g�e� �S�t�r�a�t�e�g�i�e�s� 
�T�h�e� �c�l�i�e�n�t� �o�r� �c�l�i�e�n�t� �o�r�g�a�n�i�z�a�t�i�o�n� �p�l�a�n�s� �o�r� �a�c�c�e�p�t�s� �p�l�a�n�s� �f�o�r� �n�e�w� �b�e�h�a�v�i�o�r�s�,� �m�e�t�h�o�d�s�,� �a�n�d� 
�s�y�s�t�e�m�s�.� �T�h�e� �g�r�e�a�t�e�r� �t�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �t�h�e� �c�l�i�e�n�t� �p�a�r�t�i�c�i�p�a�t�e�s� �i�n� �t�h�e� �p�l�a�n�n�i�n�g� �o�f� �c�h�a�n�g�e�,� 
�t�h�e� �g�r�e�a�t�e�r� �i�s� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �t�h�a�t� �c�h�a�n�g�e� �w�i�l�l� �a�c�t�u�a�l�l�y� �o�c�c�u�r�.� �T�h�e� �p�h�a�s�e� �a�l�s�o� �i�n�c�l�u�d�e�s� �t�h�e� 
�p�l�a�n�n�i�n�g� �o�f� �t�e�s�t�s�,� �e�x�p�e�r�i�m�e�n�t�s�,� �a�n�d� �t�r�i�a�l�s� �o�f� �t�h�e� �n�e�w� �b�e�h�a�v�i�o�r�.� 

�¢� �I�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�n�d� �D�e�p�l�o�y�m�e�n�t�;� �T�r�y�i�n�g� �O�u�t�  ��t�h�e� �N�e�w� �B�e�h�a�v�i�o�r� 
 ��T�h�e� �c�l�i�e�n�t� �e�x�p�e�r�i�m�e�n�t�s� �w�i�t�h� �n�e�w� �m�e�t�h�o�d�s� �a�n�d� �s�y�s�t�e�m�s�.� �E�x�p�e�r�i�e�n�t�i�a�l� �l�e�a�r�n�i�n�g� �l�e�a�d�s� �t�o� 
�m�o�d�i�f�i�c�a�t�i�o�n�s� �a�n�d� �r�e�f�i�n�e�m�e�n�t�s�.� 

�¢� �R�e�i�n�f�o�r�c�i�n�g� �t�h�e� �N�e�w� �B�e�h�a�v�i�o�r� 
�T�o� �b�e� �r�e�p�l�i�c�a�t�e�d�,� �t�o� �b�e� �m�a�d�e� �a� �p�a�r�t� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l�'�s� �o�r� �o�r�g�a�n�i�z�a�t�i�o�n ��s� �r�e�p�e�r�t�o�r�y� �o�f� 
�b�e�h�a�v�i�o�r�s�,� �t�h�e� �n�e�w� �b�e�h�a�v�i�o�r� �m�u�s�t� �b�e� �r�e�w�a�r�d�e�d� �a�n�d� �r�e�i�n�f�o�r�c�e�d�.� 

�2�.�3�.�3�.�2� �C�y�c�l�e� �o�f� �S�e�c�o�n�d�-�O�r�d�e�r� �C�h�a�n�g�e� 

�L�e�v�y� �(�1�9�8�6�)� �d�i�s�c�u�s�s�e�s� �t�h�e� �s�t�a�g�e�s� �a�n�d� �p�r�o�c�e�s�s� �o�f� �s�e�c�o�n�d�-�o�r�d�e�r� �c�h�a�n�g�e�.� �T�h�e� �f�o�u�r� 

�d�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�a�g�e�s� �a�r�e� �d�e�c�l�i�n�e�,� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�,� �t�r�a�n�s�i�t�i�o�n�,� �a�n�d� �s�t�a�b�i�l�i�z�a�t�i�o�n� �a�n�d� 

�d�e�v�e�l�o�p�m�e�n�t�.� �F�i�g�u�r�e� �2�-�6� �s�h�o�w�s� �t�h�e� �c�y�c�l�e� �o�f� �s�e�c�o�n�d�-�o�r�d�e�r� �c�h�a�n�g�e� �a�n�d� �i�t�s� �s�t�a�g�e�s�.� 
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�v�p�s� �P�r�o�c�r�a�s�t�i�n�a�t�i�o�n� 
�S�t�a�b�i�l�i�z�i�n�g� 

�T�r�i�g�g�e�r�i�n�g� �e�v�e�n�t� 
�i�m�p�l�e�m�e�n�t�i�n�g� �g�g�e�n�n�g� 

�A�w�a�r�e�n�e�s�s� 

�T�r�a�n�s�i�t�i�o�n�i�n�g� 
�A�c�c�e�p�t�a�n�c�e� 

�M�a�n�a�g�i�n�g� �.� �L�e�t�t�i�n�g� �g�o� 

�R�e�f�r�a�m�i�n�g� 
�T�r�a�i�n�i�n�g� 

�P�l�a�n�n�i�n�g� �C�o�m�m�i�t�m�e�n�t� � � � � � � 

�F�i�g�u�r�e� �2�-�6�:� �T�h�e� �C�y�c�l�e� �o�f� �S�e�c�o�n�d�-�O�r�d�e�r� �C�h�a�n�g�e� �(�L�e�v�y�,� �1�9�8�6�)� 

�L�e�v�y� �(�p�.� �1�3�-�1�4�)� �d�e�s�c�r�i�b�e�s� �t�h�e�s�e� �f�o�u�r� �s�t�a�g�e�s� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �m�a�n�n�e�r�:� 

�D�e�c�l�i�n�e�:� 
�E�x�t�e�r�n�a�l� �a�n�d� �i�n�t�e�r�n�a�l� �n�e�e�d�s� �a�r�e� �n�o�t� �a�p�p�r�o�p�r�i�a�t�e�l�y� �m�e�t�.� �W�a�r�n�i�n�g� �s�i�g�n�a�l�s� �a�b�o�u�t� �t�h�e� �n�e�e�d� 
�f�o�r� �r�a�d�i�c�a�l� �r�e�o�r�g�a�n�i�z�a�t�i�o�n� �a�r�e� �d�e�n�i�e�d� �o�r� �a�v�o�i�d�e�d�.� �E�f�f�o�r�t�s� �t�o� �c�o�p�e� �w�i�t�h� �p�r�o�b�l�e�m�s� �b�y� �f�i�r�s�t�-� 
�o�r�d�e�r� �c�h�a�n�g�e� �r�e�s�u�l�t� �i�n� �c�r�i�s�i�s�,� �c�h�a�o�s�,� �p�r�o�c�r�a�s�t�i�n�a�t�i�o�n�,� �e�f�f�o�r�t�s� �t�o� �g�o� �"�b�a�c�k� �t�o� �b�a�s�i�c�s�, �� 
�r�e�s�i�s�t�a�n�c�e� �t�o� �c�h�a�n�g�e�,� �a�n�d� �a�n�g�e�r�.� �T�h�r�o�u�g�h� �e�v�e�r�-�i�n�c�r�e�a�s�i�n�g� �f�l�u�c�t�u�a�t�i�o�n�,� �t�h�e� �s�y�s�t�e�m� 
�r�e�a�c�h�e�s� �a� �c�r�i�t�i�c�a�l� �p�o�i�n�t� �b�e�y�o�n�d� �w�h�i�c�h� �t�h�e� �a�l�t�e�r�n�a�t�i�v�e� �i�s� �d�e�m�i�s�e� �o�r� �r�e�v�i�t�a�l�i�z�a�t�i�o�n�.� 

�T�r�a�n�s�f�o�r�m�a�t�i�o�n�:� 
�T�h�i�s� �s�t�a�g�e� �i�n�c�l�u�d�e�s� �a�c�c�e�p�t�a�n�c�e� �o�f� �t�h�e� �n�e�e�d� �f�o�r� �c�h�a�n�g�e�,� �d�i�s�c�o�n�t�i�n�u�i�t�y� �f�r�o�m� �t�h�e� �p�a�s�t�,� 
�c�o�m�m�i�t�m�e�n�t� �t�o� �c�h�a�n�g�e�,� �r�e�f�r�a�m�i�n�g� �p�r�o�c�e�s�s�e�s�,� �c�r�e�a�t�i�n�g� �o�r� �d�i�s�c�o�v�e�r�i�n�g� �n�e�w� �r�e�a�l�i�t�i�e�s�,� �a� 
�s�u�d�d�e�n� �s�h�i�f�t� �i�n� �p�e�r�c�e�p�t�i�o�n�,� �a� �m�o�m�e�n�t� �o�f� �i�l�l�u�m�i�n�a�t�i�o�n�,� �i�n�s�i�g�h�t�,� �a�n�d� �t�h�e� �e�m�e�r�g�e�n�c�e� �o�f� �a� 
�n�e�w� �d�i�r�e�c�t�i�o�n� �q�u�a�n�t�i�t�a�t�i�v�e�l�y� �a�n�d� �q�u�a�l�i�t�a�t�i�v�e�l�y� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �t�h�e� �o�l�d� �o�n�e�.� �T�h�i�s� �s�t�a�g�e� �a�l�s�o� 
�i�n�v�o�l�v�e�s� �a� �d�e�p�a�r�t�u�r�e� �f�r�o�m� �t�h�e� �o�l�d� �b�e�l�i�e�f�s� �a�n�d� �h�a�b�i�t�s�,� �t�h�e� �p�r�o�c�e�s�s� �o�f� �"�l�e�t�t�i�n�g� �g�o�. �� 

�T�r�a�n�s�i�t�i�o�n�:� 
�T�h�i�s� �s�t�a�g�e� �i�n�c�l�u�d�e�s� �p�l�a�n�n�e�d� �a�n�d� �m�a�n�a�g�e�d� �e�f�f�o�r�t�s� �t�o� �t�r�a�n�s�l�a�t�e� �i�d�e�a�s� �a�n�d� �v�i�s�i�o�n� �i�n�t�o� �a�c�t�i�o�n� 
�s�t�e�p�s�,� �p�r�o�g�r�a�m�s�,� �s�t�r�u�c�t�u�r�e�s�,� �a�n�d� �p�r�o�c�e�d�u�r�e�s�.� �T�h�e� �f�o�c�u�s� �i�s� �o�n� �a�s�s�e�s�s�i�n�g� �s�o�l�u�t�i�o�n�s� �a�n�d� 
�t�h�e�i�r� �i�m�p�a�c�t� �a�n�d� �m�a�n�a�g�i�n�g� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �f�r�o�m� �a�n� �u�n�s�t�a�b�l�e� �s�t�a�t�e� �t�o� �a� �n�e�w� �s�t�a�b�l�e� �s�t�a�t�e�.� 

�2�6



�S�t�a�b�i�l�i�z�a�t�i�o�n� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t�:� 
�O�c�c�u�r�s� �w�h�e�n� �t�h�e� �c�h�a�n�g�e� �p�r�o�g�r�a�m� �i�s� �i�n�s�t�i�t�u�t�i�o�n�a�l�i�z�e�d�,� �t�u�n�e�d� �u�p�,� �m�a�i�n�t�a�i�n�e�d�,� �a�n�d� 
�d�e�v�e�l�o�p�e�d� �b�y� �f�i�r�s�t�-�o�r�d�e�r� �c�h�a�n�g�e�s�.� 

�2�.�3�.�3�.�3� �T�h�r�e�e� �S�t�a�g�e� �C�h�a�n�g�e� �P�r�o�c�e�s�s� 

�T�o� �e�f�f�e�c�t�i�v�e�l�y� �m�a�n�a�g�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e�,� �L�e�w�i�n� �(�1�9�5�1�)� �p�r�o�p�o�s�e�d� �a� �t�h�r�e�e� �s�t�a�g�e� �m�o�d�e�l�.� 

�T�h�e� �t�h�r�e�e� �s�t�a�g�e�s� �a�r�e�:� �u�n�f�r�e�e�z�i�n�g�,� �c�h�a�n�g�e�,� �a�n�d� �r�e�f�r�e�e�z�i�n�g�.� �T�h�e� �f�i�r�s�t� �s�t�a�g�e�,� �u�n�f�r�e�e�z�i�n�g�,� 

�p�r�e�p�a�r�e�s� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �t�o� �c�h�a�n�g�e�.� �P�e�o�p�l�e� �m�u�s�t� �b�e�c�o�m�e� �a�w�a�r�e� �o�f� �t�h�e� �n�e�e�d� �t�o� �c�h�a�n�g�e� �a�n�d� 

�b�e� �d�i�s�s�a�t�i�s�f�i�e�d� �w�i�t�h� �t�h�e� �s�t�a�t�u�s� �q�u�o�.� �T�h�e� �k�e�y� �f�a�c�t�o�r�s� �i�n� �u�n�f�r�e�e�z�i�n�g� �a�r�e� �t�o� �c�r�e�a�t�e� �t�h�e� 

�m�o�t�i�v�a�t�i�o�n� �t�o� �c�h�a�n�g�e�,� �r�e�c�o�g�n�i�z�e� �a�n�d� �a�g�r�e�e� �u�p�o�n� �t�h�e� �p�r�o�b�l�e�m�,� �c�o�n�f�r�o�n�t� �t�h�e� �p�r�o�b�l�e�m�,� �a�n�d� 

�r�e�m�o�v�e� �r�e�s�t�r�a�i�n�i�n�g� �f�o�r�c�e�s�.� 

�T�h�e� �s�e�c�o�n�d� �s�t�a�g�e� �i�n�v�o�l�v�e�s� �m�a�k�i�n�g� �t�h�e� �a�c�t�u�a�l� �c�h�a�n�g�e�.� �I�t� �m�a�y� �m�e�a�n� �d�e�v�e�l�o�p�i�n�g� �n�e�w� 

�r�e�s�p�o�n�s�e�s� �b�a�s�e�d� �o�n� �n�e�w� �i�n�f�o�r�m�a�t�i�o�n�,� �c�o�n�f�i�r�m�i�n�g� �r�e�q�u�i�r�e�m�e�n�t�s� �f�o�r� �c�h�a�n�g�e�,� �r�e�c�o�g�n�i�z�i�n�g� 

�n�e�w� �a�p�p�r�o�a�c�h�e�s�,� �a�n�d� �p�l�a�n�n�i�n�g� �a�n�d� �c�a�r�r�y�i�n�g� �o�u�t� �a�c�t�i�o�n�s�.� 

�T�h�e� �f�i�n�a�l� �s�t�a�g�e�,� �r�e�f�r�e�e�z�i�n�g�,� �i�n�v�o�l�v�e�s� �m�a�k�i�n�g� �t�h�e� �c�h�a�n�g�e�s� �p�e�r�m�a�n�e�n�t�.� �T�h�e� �c�h�a�n�g�e�s� �h�a�v�e� �t�o� 

�b�e� �r�e�i�n�f�o�r�c�e�d� �s�o� �t�h�a�t� �t�h�e�y� �b�e�c�o�m�e� �s�t�a�n�d�a�r�d�i�z�e�d� �a�n�d� �i�n�t�e�g�r�a�t�e�d� �i�n�t�o� �p�e�o�p�l�e�'�s� �d�a�i�l�y� �r�o�u�t�i�n�e�s�.� 

�T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�i�s� �s�t�a�g�e�,� �i�s� �t�o� �s�o�l�i�d�i�f�y� �t�h�e� �n�e�w� �w�a�y� �o�f� �a�c�t�i�n�g� �s�o� �t�h�a�t� �p�e�o�p�l�e� �d�o� �n�o�t� �s�l�i�p� 

�b�a�c�k� �i�n�t�o� �t�h�e� �o�l�d� �w�a�y� �o�f� �d�o�i�n�g� �t�h�i�n�g�s�.� 

�T�h�e� �t�h�r�e�e� �p�e�r�s�p�e�c�t�i�v�e�s� �o�n� �t�h�e� �c�y�c�l�e� �o�f� �c�h�a�n�g�e� �(�S�i�n�k� �a�n�d� �M�o�r�r�i�s�,� �L�e�v�y�,� �a�n�d� �L�e�w�i�n�)� �c�a�n� �b�e� 

�u�s�e�d� �a�s� �a� �g�u�i�d�e� �w�h�e�n� �i�m�p�l�e�m�e�n�t�i�n�g� �a� �c�h�a�n�g�e� �e�f�f�o�r�t�.� �B�y� �i�d�e�n�t�i�f�y�i�n�g� �w�h�a�t� �p�o�i�n�t� �t�h�e� 

�o�r�g�a�n�i�z�a�t�i�o�n� �i�s� �a�t�,� �o�n�e� �c�a�n� �b�e�t�t�e�r� �m�a�n�a�g�e� �t�h�e� �c�h�a�n�g�e� �e�f�f�o�r�t�.� 
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�2�.�3�.�4� �K�e�y�s� �t�o� �D�e�a�l�i�n�g� �S�u�c�c�e�s�s�f�u�l�l�y� �w�i�t�h� �L�a�r�g�e� �S�c�a�l�e� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� �C�h�a�n�g�e� 

�A�u�t�h�o�r�s� �o�n� �l�a�r�g�e� �s�c�a�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �s�t�a�t�e� �d�i�f�f�e�r�e�n�t� �k�e�y�s� �t�o� �d�e�a�l� �s�u�c�c�e�s�s�f�u�l�l�y� �w�i�t�h� 

�c�h�a�n�g�e�.� �I� �w�i�l�l� �b�r�i�e�f�l�y� �p�r�e�s�e�n�t� �t�h�r�e�e� �s�u�c�h� �"�k�e�y�s� �f�o�r� �c�h�a�n�g�e�"�.� 

�B�a�r�c�z�e�k� �e�t� �a�l�.� �(�1�9�8�5�)� �s�t�a�t�e� �t�h�a�t� �t�h�e� �k�e�y� �t�o� �d�e�a�l�i�n�g� �s�u�c�c�e�s�s�f�u�l�l�y� �w�i�t�h� �c�o�m�p�l�e�x� �c�h�a�n�g�e� �i�s� �t�o� 

�r�e�m�a�i�n� �i�n� �a� �c�o�n�s�t�a�n�t� �s�t�a�t�e� �o�f� �r�e�a�d�i�n�e�s�s�.� �T�h�e� �k�e�y� �t�o� �l�a�r�g�e� �s�c�a�l�e� �c�h�a�n�g�e� �e�f�f�o�r�t�s� �i�s� �a�d�a�p�t�a�b�i�l�i�t�y�,� 

�r�e�s�p�o�n�s�i�v�e�n�e�s�s� �a�n�d� �f�l�e�x�i�b�i�l�i�t�y�.� �F�o�u�r� �e�l�e�m�e�n�t�s� �a�r�e� �n�e�c�e�s�s�a�r�y� �f�o�r� �s�u�c�c�e�s�s�f�u�l� �l�a�r�g�e� �s�c�a�l�e� 

�c�h�a�n�g�e�.� �T�h�e�s�e� �e�l�e�m�e�n�t�s� �i�n�c�l�u�d�e�:� 

�1�)� �P�a�t�t�e�r�n� �b�r�e�a�k�i�n�g�:� �f�r�e�e�i�n�g� �t�h�e� �s�y�s�t�e�m� �f�r�o�m� �s�t�r�u�c�t�u�r�e�s�,� �p�r�o�c�e�s�s�e�s�,� �o�r� �f�u�n�c�t�i�o�n�s� �t�h�a�t� 
�a�r�e� �n�o� �l�o�n�g�e�r� �e�f�f�e�c�t�i�v�e� �o�r� �u�s�e�f�u�l�.� 

�2�)� �E�x�p�e�r�i�m�e�n�t�i�n�g�:� �g�e�n�e�r�a�t�i�n�g� �n�e�w� �p�a�t�t�e�r�n�s� �b�e�t�t�e�r� �s�u�i�t�e�d� �t�o� �t�h�e� �p�r�e�s�e�n�t� �e�n�v�i�r�o�n�m�e�n�t�.� 

�3�)� �V�i�s�i�o�n�i�n�g�:� �c�h�o�o�s�i�n�g� �a� �n�e�w� �p�e�r�s�p�e�c�t�i�v�e� �a�r�o�u�n�d� �w�h�i�c�h� �a� �s�y�s�t�e�m� �c�a�n� �r�e�o�r�g�a�n�i�z�e�.� 

�4�)� �B�o�n�d�i�n�g� �a�n�d� �a�t�t�u�n�e�m�e�n�t�:� �h�a�r�m�o�n�i�z�i�n�g� �m�e�m�b�e�r�s� �t�o� �m�o�v�e� �t�h�e� �s�y�s�t�e�m� �t�o�w�a�r�d�s� �n�e�w� 
�w�a�y�s� �o�f� �d�o�i�n�g�,� �t�h�i�n�k�i�n�g�,� �a�n�d� �l�e�a�r�n�i�n�g�.� 

�A�n�o�t�h�e�r� �a�u�t�h�o�r�,� �D�u�c�k� �(�1�9�9�3�)�,� �b�e�l�i�e�v�e�s� �t�h�e� �k�e�y� �t�o� �c�h�a�n�g�e� �i�s� �i�n�t�e�g�r�a�t�i�o�n� �a�n�d� �b�a�l�a�n�c�e� �o�f� �a�l�l� 

�t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �i�m�p�r�o�v�e�m�e�n�t� �e�f�f�o�r�t�s�.� �D�u�c�k� �s�t�a�t�e�s�:� 

�A�n� �o�r�g�a�n�i�z�a�t�i�o�n� �m�a�y� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� �b�e� �w�o�r�k�i�n�g� �o�n� �T�Q�M�,� �p�r�o�c�e�s�s� �r�e�-�e�n�g�i�n�e�e�r�i�n�g�,� 
�e�m�p�l�o�y�e�e� �e�m�p�o�w�e�r�m�e�n�t�,� �a�n�d� �s�e�v�e�r�a�l� �o�t�h�e�r� �p�r�o�g�r�a�m�s� �d�e�s�i�g�n�e�d� �t�o� �i�m�p�r�o�v�e� 
�p�e�r�f�o�r�m�a�n�c�e�.� �B�u�t� �t�h�e� �k�e�y� �t�o� �t�h�e� �c�h�a�n�g�e� �e�f�f�o�r�t� �i�s� �n�o�t� �a�t�t�e�n�d�i�n�g� �t�o� �e�a�c�h� �p�i�e�c�e� �i�n� 
�i�s�o�l�a�t�i�o�n�;� �i�t�'�s� �c�o�n�n�e�c�t�i�n�g� �a�n�d� �b�a�l�a�n�c�i�n�g� �a�l�l� �t�h�e� �p�i�e�c�e�s�.� �I�n� �m�a�n�a�g�i�n�g� �c�h�a�n�g�e�,� �t�h�e� 
�c�r�i�t�i�c�a�l� �t�a�s�k� �i�s� �u�n�d�e�r�s�t�a�n�d�i�n�g� �h�o�w� �p�i�e�c�e�s� �b�a�l�a�n�c�e� �o�f�f� �o�n�e� �a�n�o�t�h�e�r�,� �h�o�w� �c�h�a�n�g�i�n�g� 
�o�n�e� �e�l�e�m�e�n�t� �c�h�a�n�g�e�s� �t�h�e� �r�e�s�t�,� �h�o�w� �s�e�q�u�e�n�c�i�n�g� �a�n�d� �p�a�c�e� �a�f�f�e�c�t� �t�h�e� �w�h�o�l�e� �s�t�r�u�c�t�u�r�e� 
�(�D�u�c�k�,� �1�9�9�3�,� �p�.� �1�1�0�)�.� 

�F�i�n�a�l�l�y�,� �m�o�s�t� �a�u�t�h�o�r�s� �b�e�l�i�e�v�e� �a� �k�e�y� �e�l�e�m�e�n�t� �i�n� �s�u�c�c�e�s�s�f�u�l� �l�a�r�g�e� �s�c�a�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� 

�i�s� �l�e�a�d�e�r�s�h�i�p�.� �T�h�e�r�e� �a�r�e� �m�a�n�y� �p�e�o�p�l�e� �i�n�v�o�l�v�e�d� �i�n� �a� �c�h�a�n�g�e� �e�f�f�o�r�t�.� �T�h�e� �s�u�c�c�e�s�s� �o�f� �t�h�i�s� 

�e�f�f�o�r�t� �d�e�p�e�n�d�s� �u�p�o�n� �s�t�r�o�n�g� �l�e�a�d�e�r�s�h�i�p� �a�n�d� �k�e�y� �p�l�a�y�e�r�s�.� �T�h�e� �C�h�a�n�g�e� �A�d�v�o�c�a�t�e�,� �C�h�a�n�g�e� 

�S�p�o�n�s�o�r�,� �C�h�a�n�g�e� �T�a�r�g�e�t�,� �a�n�d� �C�h�a�n�g�e� �M�a�s�t�e�r�s� �a�r�e� �s�o�m�e� �d�e�f�i�n�e�d� �p�o�s�i�t�i�o�n�s� �o�n� �t�h�e� �r�o�a�d� �t�o� 

�o�r�c�h�e�s�t�r�a�t�i�n�g� �a�n�d� �m�a�n�a�g�i�n�g� �c�h�a�n�g�e�.� 
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�T�h�e� �C�h�a�n�g�e� �A�d�v�o�c�a�t�e�(�s�)� �r�e�c�o�g�n�i�z�e�s� �t�h�e� �n�e�e�d� �f�o�r� �c�h�a�n�g�e� �a�n�d� �s�u�p�p�o�r�t�s� �i�t�,� �b�u�t� �d�o�e�s�n�'�t� �h�a�v�e� 

�t�h�e� �f�o�r�m�a�l� �o�r� �i�n�f�o�r�m�a�l� �p�o�w�e�r� �t�o� �c�a�u�s�e� �c�h�a�n�g�e�.� �T�h�e�y� �m�u�s�t� �f�i�n�d� �s�o�m�e�o�n�e� �t�o� �c�h�a�m�p�i�o�n� �t�h�e�i�r� 

�e�f�f�o�r�t� �-�-� �a� �C�h�a�n�g�e� �S�p�o�n�s�o�r�.� �T�h�e� �C�h�a�n�g�e� �S�p�o�n�s�o�r� �i�s� �a� �p�e�r�s�o�n�(�s�)� �i�n� �a� �p�i�v�o�t�a�l� �p�o�s�i�t�i�o�n� �o�f� 

�p�o�w�e�r� �w�h�o� �c�a�n� �c�h�a�m�p�i�o�n� �t�h�e� �e�f�f�o�r�t� �a�n�d� �l�e�g�i�t�i�m�i�z�e� �i�t�.� �T�h�e�y� �p�r�o�v�i�d�e� �t�h�e� �s�y�s�t�e�m� �o�f� 

�c�o�m�m�u�n�i�c�a�t�i�o�n�,� �p�r�o�m�o�t�e� �t�h�e� �s�e�c�u�r�i�n�g� �o�f� �e�s�s�e�n�t�i�a�l� �e�f�f�o�r�t�s� �(�r�e�s�o�u�r�c�e�s�,� �s�e�r�v�i�c�e�s�)� �a�n�d� �d�e�f�i�n�e� 

�t�h�e� �p�u�r�p�o�s�e� �(�B�a�r�n�a�r�d�,� �1�9�3�9�)�.� �T�h�e� �C�h�a�n�g�e� �T�a�r�g�e�t� �i�s� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �o�r� �s�y�s�t�e�m� �t�h�a�t� �i�s� �b�e�i�n�g� 

�f�o�c�u�s�e�d� �o�n� �i�n� �t�h�e� �c�h�a�n�g�e� �e�f�f�o�r�t�.� �T�h�e�s�e� �p�e�o�p�l�e� �w�i�l�l� �b�e� �a�f�f�e�c�t�e�d� �b�y� �t�h�e� �i�m�p�r�o�v�e�m�e�n�t� �e�f�f�o�r�t�s� 

�a�n�d� �t�h�e�r�e�f�o�r�e� �s�h�o�u�l�d� �b�e� �p�a�r�t�i�c�i�p�a�n�t�s�.� �K�a�n�t�e�r� �(�1�9�8�3�)� �d�e�f�i�n�e�s� �C�h�a�n�g�e� �M�a�s�t�e�r�s� �a�s� �"�t�h�o�s�e� 

�p�e�o�p�l�e� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�s� �a�d�e�p�t� �a�t� �l�e�a�d�i�n�g� �a�n�d� �m�a�n�a�g�i�n�g� �p�o�s�i�t�i�v�e� �c�h�a�n�g�e�"� �(�p�.� �1�3�)�.� �C�h�a�n�g�e� 

�M�a�s�t�e�r�s�,� �a�l�s�o� �r�e�f�e�r�r�e�d� �t�o� �a�s� �C�h�a�n�g�e� �A�g�e�n�t�s�,� �a�r�e� �i�n�d�i�v�i�d�u�a�l�s� �o�r� �g�r�o�u�p�s� �t�h�a�t� �h�a�v�e� �b�e�e�n� �g�i�v�e�n� 

�t�h�e� �t�a�s�k� �o�f� �l�e�a�d�i�n�g� �a�n�d� �m�a�n�a�g�i�n�g� �t�h�e� �c�h�a�n�g�e�/�i�m�p�r�o�v�e�m�e�n�t� �e�f�f�o�r�t�s�.� �T�h�e�y� �a�r�e� �t�h�e� �"�a�r�c�h�i�t�e�c�t�s� 

�a�n�d� �e�n�g�i�n�e�e�r�s�"� �o�f� �l�a�r�g�e� �s�c�a�l�e� �i�m�p�r�o�v�e�m�e�n�t� �e�f�f�o�r�t�s� �(�S�i�n�k� �a�n�d� �M�o�r�r�i�s�,� �1�9�9�5�)�.� �A� �C�h�a�n�g�e� 

�M�a�s�t�e�r� �u�s�e�s� �h�e�r�/�h�i�s� �s�k�i�l�l�s� �i�n� �r�e�s�o�u�r�c�e� �a�l�l�o�c�a�t�i�o�n�,� �t�e�a�m� �m�a�n�a�g�e�m�e�n�t�,� �a�n�d� �s�y�s�t�e�m�s� �t�h�i�n�k�i�n�g� �i�n� 

�o�r�d�e�r� �t�o� �b�r�i�n�g� �a�b�o�u�t� �c�h�a�n�g�e�.� �I�n� �t�h�e�i�r� �p�o�s�i�t�i�o�n�,� �C�h�a�n�g�e� �M�a�s�t�e�r�s� �d�e�a�l� �w�i�t�h� �t�h�e� �d�y�n�a�m�i�c�s� �o�f� 

�c�h�a�n�g�e�-�-�t�h�e� �c�o�n�f�l�u�e�n�c�e� �a�n�d� �c�o�n�g�r�u�e�n�c�e� �o�f� �t�h�e� �f�o�r�c�e�s� �t�h�a�t� �c�h�a�n�g�e� �u�n�l�e�a�s�h�e�s�.� 

�2�.�4� �W�h�a�t� �t�o� �U�s�e� �t�o� �C�h�a�n�g�e�:� �F�r�a�m�e�w�o�r�k�s� �f�o�r� �L�a�r�g�e� �S�c�a�l�e� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� 
�C�h�a�n�g�e� 

�O�r�g�a�n�i�z�a�t�i�o�n�s� �h�a�v�e� �a� �t�e�n�d�e�n�c�y� �t�o� �s�e�a�r�c�h� �f�o�r� �"�q�u�i�c�k� �f�i�x�e�s�"� �(�K�i�l�m�a�n�n�,� �1�9�8�4�)� �t�o� �i�m�p�r�o�v�e� 

�p�e�r�f�o�r�m�a�n�c�e�.� �I�n� �c�o�n�t�r�a�s�t�,� �"�g�r�a�n�d� �s�t�r�a�t�e�g�i�e�s�"� �(�M�o�r�r�i�s�,� �1�9�7�9�)� �s�h�o�u�l�d� �b�e� �d�e�v�e�l�o�p�e�d� �a�n�d� 

�f�o�l�l�o�w�e�d� �t�o� �c�r�e�a�t�e� �e�f�f�e�c�t�i�v�e� �c�h�a�n�g�e�.� �"�A� �g�r�a�n�d� �s�t�r�a�t�e�g�y� �i�s� �s�i�m�p�l�y� �a� �s�t�r�a�t�e�g�i�c�a�l�l�y� �t�h�o�u�g�h�t� 

�t�h�r�o�u�g�h� �p�l�a�n�,� �e�n�c�o�m�p�a�s�s�i�n�g� �t�w�o� �t�o� �f�i�v�e� �y�e�a�r�s�,� �t�h�a�t� �i�s� �d�o�c�u�m�e�n�t�e�d� �i�n� �a� �s�p�e�c�i�f�i�c� �f�a�s�h�i�o�n� �a�n�d� 

�c�o�m�m�u�n�i�c�a�t�e�d� �e�f�f�e�c�t�i�v�e�l�y� �t�o� �a�l�l� �l�e�v�e�l�s� �o�f� �e�m�p�l�o�y�e�e�s�"� �(�S�i�n�k� �a�n�d� �T�u�t�t�l�e�,� �1�9�8�9�)�.� 

�2�9



�A� �n�u�m�b�e�r� �o�f� �d�i�f�f�e�r�e�n�t� �m�o�d�e�l�s�,� �f�r�a�m�e�w�o�r�k�s�,� �a�n�d� �m�e�t�h�o�d�o�l�o�g�i�e�s� �h�a�v�e� �b�e�e�n� �p�r�o�p�o�s�e�d� �t�o� 

�a�d�d�r�e�s�s� �t�h�e� �r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �m�a�n�a�g�i�n�g� �l�a�r�g�e� �s�c�a�l�e� �c�h�a�n�g�e�.� �I� �h�a�v�e� �s�p�e�n�t� �c�o�n�s�i�d�e�r�a�b�l�e� 

�r�e�s�e�a�r�c�h� �t�i�m�e� �t�r�y�i�n�g� �t�o� �d�i�s�t�i�n�g�u�i�s�h� �b�e�t�w�e�e�n� �t�h�e� �t�e�r�m�s� �"�m�o�d�e�l�"�,� �"�f�r�a�m�e�w�o�r�k�"�,� �a�n�d� 

 ��m�e�t�h�o�d ��.� �I� �h�a�v�e� �n�o�t� �b�e�e�n� �s�a�t�i�s�f�i�e�d� �w�i�t�h� �a�n�y� �r�e�s�p�o�n�s�e� �I� �u�n�c�o�v�e�r�e�d�.� �I� �c�o�u�l�d� �f�i�n�d� �n�o� �t�r�e�n�d� 

�b�e�t�w�e�e�n� �w�h�a�t� �d�i�f�f�e�r�e�n�t� �a�u�t�h�o�r�s� �t�e�r�m�e�d� �a�s� �m�o�d�e�l�s�,� �f�r�a�m�e�w�o�r�k�s�,� �o�r� �m�e�t�h�o�d�s�.� �S�o�,� �I� 

�d�i�s�t�i�n�g�u�i�s�h� �b�e�t�w�e�e�n� �t�h�e� �t�h�r�e�e� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �m�a�n�n�e�r�.� �M�o�d�e�l�s� �a�r�e� �m�o�r�e� �t�h�e�o�r�e�t�i�c�a�l�,� 

�w�h�e�t�h�e�r� �t�h�e�y� �a�r�e� �t�r�y�i�n�g� �t�o� �d�e�s�c�r�i�b�e� �o�r� �p�r�e�s�c�r�i�b�e� �a�n� �a�p�p�r�o�a�c�h�.� �F�r�a�m�e�w�o�r�k�s� �t�r�y� �t�o� �t�a�k�e� 

�t�h�e�o�r�y� �t�o� �p�r�a�c�t�i�c�e�,� �o�u�t�l�i�n�i�n�g� �f�i�r�s�t� �l�e�v�e�l� �s�t�e�p�s�.� �M�e�t�h�o�d�s� �a�r�e� �t�h�e� �m�o�s�t� �c�o�n�c�r�e�t�e� �o�f� �t�h�e� �t�h�r�e�e� 

�c�o�n�s�t�r�u�c�t�s�.� �M�e�t�h�o�d�s� �a�r�e� �a� �s�e�r�i�e�s� �o�f� �s�t�e�p�s� �t�h�a�t� �g�o� �b�e�y�o�n�d� �w�h�a�t� �a� �f�r�a�m�e�w�o�r�k� �p�r�o�v�i�d�e�s�.� 

�M�e�t�h�o�d�s� �c�o�u�l�d� �b�e� �i�n�c�l�u�d�e�d� �i�n� �f�r�a�m�e�w�o�r�k�s�,� �f�r�a�m�e�w�o�r�k�s� �i�n� �m�o�d�e�l�s�,� �m�o�d�e�l�s� �i�n� �m�e�t�h�o�d�s�,� 

�m�o�d�e�l�s� �i�n� �f�r�a�m�e�w�o�r�k�s� �e�t�c�.� �S�e�m�a�n�t�i�c�s� �a�s�i�d�e�,� �i�n� �t�h�i�s� �s�e�c�t�i�o�n� �I� �p�r�e�s�e�n�t� �o�t�h�e�r� �p�r�o�f�e�s�s�e�d� 

�"�w�a�y�s�"� �t�o� �m�a�k�e� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�.� �T�h�e�s�e� �d�i�f�f�e�r�e�n�t� �"�w�a�y�s�"� �I� �w�i�l�l� �c�o�n�s�i�s�t�e�n�t�l�y� �t�e�r�m� 

�"�f�r�a�m�e�w�o�r�k�s�"�.� �T�o� �m�e�,� �a� �f�r�a�m�e�w�o�r�k� �i�s� �s�o�m�e�t�h�i�n�g� �y�o�u� �c�a�n� �h�a�n�g� �y�o�u�r� �h�a�t� �o�n�.� �I�t� �i�s� 

�s�o�m�e�t�h�i�n�g� �y�o�u� �c�a�n� �b�u�i�l�d� �t�h�e� �r�e�s�t� �o�f� �y�o�u�r� �h�o�u�s�e� �u�p�o�n�.� �I�t� �i�s� �s�o�m�e�t�h�i�n�g� �y�o�u� �c�a�n� �b�u�i�l�d� �y�o�u�r� 

�c�h�a�n�g�e� �p�l�a�n�s� �a�r�o�u�n�d� �a�n�d� �t�h�e�n� �u�s�e� �w�h�i�l�e� �c�h�a�n�g�e� �i�s� �o�c�c�u�r�r�i�n�g�.� �T�h�i�s� �i�s� �w�h�a�t� �I� �t�r�i�e�d� �t�o� �l�o�o�k� 

�f�o�r�,� �n�o� �m�a�t�t�e�r� �w�h�e�t�h�e�r� �t�h�e� �a�u�t�h�o�r� �t�e�r�m�e�d� �t�h�e�i�r� �w�o�r�k� �a� �m�o�d�e�l�,� �f�r�a�m�e�w�o�r�k�,� �t�h�e�o�r�y�,� �o�r� 

�m�e�t�h�o�d�.� �E�v�e�r�y� �t�i�m�e� �I� �c�a�m�e� �a�c�r�o�s�s� �s�o�m�e�t�h�i�n�g�,� �I� �a�s�k�e�d� �m�y�s�e�l�f� �"�C�a�n� �I� �b�u�i�l�d� �a�n�d� �m�a�n�a�g�e� �a�n� 

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �e�f�f�o�r�t� �b�y� �u�s�i�n�g� �t�h�i�s� �c�o�n�s�t�r�u�c�t�?�"� �T�h�e� �f�o�l�l�o�w�i�n�g� �a�r�e� �s�e�v�e�r�a�l� 

�f�r�a�m�e�w�o�r�k�s� �t�h�a�t� �I� �b�e�l�i�e�v�e� �a�n�s�w�e�r� �y�e�s� �t�o� �t�h�a�t� �q�u�e�s�t�i�o�n�.� 

�2�.�4�.�1� �K�i�l�m�a�n�n�'�s� �F�i�v�e� �T�r�a�c�k�s� 

�K�i�l�m�a�n�n� �(�1�9�8�9�)� �p�r�e�s�e�n�t�s� �a�n� �a�p�p�r�o�a�c�h� �f�o�r� �m�a�n�a�g�i�n�g� �"�b�e�y�o�n�d� �t�h�e� �q�u�i�c�k� �f�i�x�.�"� �H�e� �c�a�l�l�s� �h�i�s� 

�a�p�p�r�o�a�c�h� �"�a� �f�r�a�m�e�w�o�r�k� �f�o�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�e� �e�s�s�e�n�c�e� �o�f� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �a�n�d� �a� �c�o�m�p�l�e�t�e�l�y� 

�i�n�t�e�g�r�a�t�e�d� �p�r�o�g�r�a�m� �f�o�r� �m�a�n�a�g�i�n�g� �t�h�e� �e�s�s�e�n�c�e� �f�o�r� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�u�c�c�e�s�s�"� �(�K�i�l�m�a�n�n�,� �1�9�8�9�,� 

�p�.� �2�0�2�)�.� �K�i�l�m�a�n�n�'�s� �F�i�v�e� �S�t�a�g�e�s� �o�f� �P�l�a�n�n�e�d� �C�h�a�n�g�e� �f�r�a�m�e�w�o�r�k� �i�s� �d�e�p�i�c�t�e�d� �i�n� �F�i�g�u�r�e� �2�-�7�.� 

�3�0



�B�r�i�e�f�l�y�,� �i�n� �s�t�a�g�e� �1�,� �t�h�e� �c�r�i�t�i�c�a�l� �i�s�s�u�e� �i�s� �d�e�t�e�r�m�i�n�i�n�g� �w�h�e�t�h�e�r� �t�h�e� �c�o�n�d�i�t�i�o�n�s� �e�x�i�s�t� �f�o�r� �a� 

�s�u�c�c�e�s�s�f�u�l� �i�m�p�r�o�v�e�m�e�n�t� �e�f�f�o�r�t�.� �I�n� �s�t�a�g�e� �2�,� �t�h�e� �o�b�j�e�c�t�i�v�e� �i�s� �t�o� �d�e�v�e�l�o�p� �a� �d�e�e�p� �u�n�d�e�r�s�t�a�n�d�i�n�g� 

�o�f� �t�h�e� �f�u�l�l� �r�a�n�g�e� �o�f� �p�r�o�b�l�e�m�s� �(�b�a�r�r�i�e�r�s�)� �f�a�c�i�n�g� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �a�n�d� �i�t�s� �o�p�p�o�r�t�u�n�i�t�i�e�s� 

�(�c�h�a�n�n�e�l�s�)� �f�o�r� �s�u�c�c�e�s�s�.� �T�h�e� �n�e�x�t� �s�t�a�g�e� �o�f� �p�l�a�n�n�e�d� �c�h�a�n�g�e� �i�s� �s�c�h�e�d�u�l�i�n�g� �t�h�e� �t�r�a�c�k�s�.� 

�K�i�l�m�a�n�n� �i�d�e�n�t�i�f�i�e�s� �f�i�v�e� �t�r�a�c�k�s� �t�h�a�t� �m�u�s�t� �b�e� �m�a�n�a�g�e�d� �o�v�e�r� �t�i�m�e� �i�n� �o�r�d�e�r� �t�o� �e�n�s�u�r�e� �t�h�a�t� �l�a�r�g�e� 

�s�c�a�l�e� �(�s�y�s�t�e�m� �w�i�d�e�)� �i�m�p�r�o�v�e�m�e�n�t�s� �a�r�e� �s�u�c�c�e�s�s�f�u�l�.� �T�h�e� �f�i�v�e� �t�r�a�c�k�s� �a�r�e� �c�u�l�t�u�r�e�,� �m�a�n�a�g�e�m�e�n�t� 

�s�k�i�l�l�s�,� �t�e�a�m�-�b�u�i�l�d�i�n�g�,� �s�t�r�a�t�e�g�y�-�s�t�r�u�c�t�u�r�e� �a�n�d� �r�e�w�a�r�d� �s�y�s�t�e�m�.� �K�i�l�m�a�n�n� �(�1�9�8�8�,� �p�.�3�1�7�)� 

�d�e�f�i�n�e�s� �t�h�e� �t�r�a�c�k�s� �a�s� �f�o�l�l�o�w�s�:� 

�T�h�e� �C�u�l�t�u�r�e� �T�r�a�c�k�:� �E�s�t�a�b�l�i�s�h�i�n�g� �t�r�u�s�t�,� �i�n�f�o�r�m�a�t�i�o�n� �s�h�a�r�i�n�g� �a�n�d� �a�d�a�p�t�i�v�e�n�e�s�s�;� �b�e�i�n�g� 

�r�e�c�e�p�t�i�v�e� �t�o� �c�h�a�n�g�e� �a�n�d� �i�m�p�r�o�v�e�m�e�n�t�.� 

�T�h�e� �M�a�n�a�g�e�m�e�n�t� �S�k�i�l�l�s� �T�r�a�c�k�:� �A�u�g�m�e�n�t�i�n�g� �s�k�i�l�l�s� �t�o� �c�o�p�e� �w�i�t�h� �c�o�m�p�l�e�x�i�t�y�;� �e�x�p�o�s�i�n�g� �a�n�d� 

�u�p�d�a�t�i�n�g� �a�s�s�u�m�p�t�i�o�n�s�.� 

�T�h�e� �T�e�a�m�-�B�u�i�l�d�i�n�g� �T�r�a�c�k�:� �I�n�f�u�s�i�n�g� �n�e�w� �c�u�l�t�u�r�a�l� �n�o�r�m�s� �a�n�d� �a�s�s�u�m�p�t�i�o�n�s� �i�n�t�o� �e�a�c�h� �w�o�r�k� 

�u�n�i�t�;� �f�o�s�t�e�r�i�n�g� �c�o�o�p�e�r�a�t�i�v�e� �e�f�f�o�r�t�s�.� 

�T�h�e� �S�t�r�a�t�e�g�y�-�S�t�r�u�c�t�u�r�e� �T�r�a�c�k�:� �A�l�i�g�n�i�n�g� �a�l�l� �w�o�r�k� �u�n�i�t�s� �a�n�d� �r�e�s�o�u�r�c�e�s� �w�i�t�h� �n�e�w� �s�t�r�a�t�e�g�i�c� 

�d�i�r�e�c�t�i�o�n�.� 

�T�h�e� �R�e�w�a�r�d� �S�y�s�t�e�m� �T�r�a�c�k�:� �E�s�t�a�b�l�i�s�h�i�n�g� �a� �p�e�r�f�o�r�m�a�n�c�e�-�b�a�s�e�d� �r�e�w�a�r�d� �s�y�s�t�e�m�;� �s�u�s�t�a�i�n�i�n�g� 

�t�h�e� �w�h�o�l�e� �i�m�p�r�o�v�e�m�e�n�t� �e�f�f�o�r�t�.� 
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�E�v�a�l�u�a�t�i�n�g� �S�t�a�g�e� �4� 
�t�h�e� �R�e�s�u�l�t�s� �I�m�p�l�e�m�e�n�t�i�n�g� 

�t�h�e� �T�r�a�c�k�s� � � � � � � 

�F�i�g�u�r�e� �2�-�7�:� �T�h�e� �F�i�v�e� �S�t�a�g�e�s� �o�f� �P�l�a�n�n�e�d� �C�h�a�n�g�e� �(�K�i�l�m�a�n�n�,� �1�9�8�9�)� 

�T�h�e�r�e� �i�s� �a� �s�i�x�t�h� �t�r�a�c�k�,� �t�e�r�m�e�d� �t�h�e� �"�s�h�a�d�o�w�"� �t�r�a�c�k�,� �t�h�a�t� �r�u�n�s� �p�a�r�a�l�l�e�l� �t�o� �t�h�e� �o�t�h�e�r� �f�i�v�e� �t�r�a�c�k�s�.� 

�"�T�h�i�s� �s�h�a�d�o�w� �t�r�a�c�k� �f�a�c�i�l�i�t�a�t�e�s� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �b�y� �f�o�r�m�i�n�g� �a� �s�t�e�e�r�i�n�g� �c�o�m�m�i�t�t�e�e� �r�e�p�r�e�s�e�n�t�i�n�g� 

�a�l�l� �m�e�m�b�e�r�s� �i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �a�n�d� �b�y� �m�a�k�i�n�g� �u�s�e� �o�f� �i�n�t�e�r�n�a�l� �c�o�n�s�u�l�t�a�n�t�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �p�r�o�c�e�s�s�"� �(�K�i�l�m�a�n�n�,� �1�9�8�9�,� �p�.� �2�0�2�)�.� 

�3�2



�F�o�r� �s�t�a�g�e� �3�,� �s�c�h�e�d�u�l�i�n�g� �t�h�e� �t�r�a�c�k�s� �i�n�v�o�l�v�e�s�:� 

�(�1�)� �S�e�l�e�c�t�i�n�g� �t�h�e� �f�i�r�s�t� �u�n�i�t� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�e� �p�r�o�g�r�a�m� �a�n�d� �p�l�a�n�n�i�n�g� �t�h�e� �s�p�r�e�a�d� �o�f� 
�c�h�a�n�g�e� �t�o� �t�h�e� �r�e�m�a�i�n�i�n�g� �u�n�i�t�s�.� 

�(�2�)� �S�e�l�e�c�t�i�n�g� �t�h�e� �t�e�c�h�n�i�q�u�e�s� �(�m�e�t�h�o�d�s� �f�o�r� �b�r�i�n�g�i�n�g� �a�b�o�u�t� �c�h�a�n�g�e�)� �t�h�a�t� �w�i�l�l� �m�a�k�e� �u�p� 
�e�a�c�h� �o�f� �t�h�e� �f�i�v�e� �t�r�a�c�k�s� �i�n� �e�a�c�h� �u�n�i�t� �i�n� �o�r�d�e�r� �t�o� �a�d�d�r�e�s�s� �t�h�e� �p�r�o�b�l�e�m�s� �i�d�e�n�t�i�f�i�e�d� 
�d�u�r�i�n�g� �t�h�e� �d�i�a�g�n�o�s�t�i�c� �s�t�a�g�e�.� 

�(�3�)� �S�c�h�e�d�u�l�i�n�g� �t�h�e� �f�i�v�e� �t�r�a�c�k�s� �i�n�t�o� �a� �t�i�m�e�d� �s�e�q�u�e�n�c�e� �o�f� �a�c�t�i�v�i�t�y� �i�n� �o�r�d�e�r� �t�o� �p�r�o�m�o�t�e� 
�e�f�f�e�c�t�i�v�e� �l�e�a�r�n�i�n�g� �a�n�d� �c�h�a�n�g�e� �i�n� �e�a�c�h� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �u�n�i�t� �(�K�i�l�m�a�n�n�,� �1�9�8�9�,� �p�.� �3�6�)�.� 

�I�n� �s�t�a�g�e� �4�,� �i�m�p�l�e�m�e�n�t�i�n�g� �t�h�e� �t�r�a�c�k�s�,� �f�l�e�x�i�b�i�l�i�t�y� �i�s� �k�e�y�.� �C�h�a�n�g�e�s� �w�i�l�l� �n�e�e�d� �t�o� �b�e� �m�a�d�e� �t�o� �t�h�e� 

�s�c�h�e�d�u�l�e�/�p�l�a�n� �i�n� �o�r�d�e�r� �t�o� �a�d�a�p�t� �t�o� �e�v�e�n�t�s�.� �T�h�e� �f�i�n�a�l� �s�t�a�g�e� �i�n� �p�l�a�n�n�e�d� �c�h�a�n�g�e� �i�s� �e�v�a�l�u�a�t�i�n�g� 

�t�h�e� �r�e�s�u�l�t�s�.� �E�v�a�l�u�a�t�i�o�n� �i�s� �d�o�n�e� �t�o� �i�m�p�r�o�v�e� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �p�r�o�c�e�s�s� �f�o�r� �f�u�t�u�r�e� �e�f�f�o�r�t�s�,� 

�d�i�s�c�o�v�e�r� �b�a�r�r�i�e�r�s� �t�h�a�t� �n�e�e�d� �a�t�t�e�n�t�i�o�n�,� �a�n�d� �d�e�t�e�r�m�i�n�e� �w�h�e�t�h�e�r� �t�h�e� �p�r�o�g�r�a�m� �h�a�s� �i�m�p�r�o�v�e�d� 

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �p�e�r�f�o�r�m�a�n�c�e�.� 

�2�.�4�.�2� �D�e�m�i�n�g�'�s� �1�4� �P�o�i�n�t�s� 

�T�h�e� �s�e�c�o�n�d� �f�r�a�m�e�w�o�r�k� �f�o�r� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �c�o�m�e�s� �f�r�o�m� �D�r�.� �W�.� �E�d�w�a�r�d�s� �D�e�m�i�n�g�.� 

�D�r�.� �D�e�m�i�n�g� �(�1�9�8�6�)� �s�u�g�g�e�s�t�s� �a�p�p�l�y�i�n�g� �f�o�u�r�t�e�e�n� �p�o�i�n�t�s� �w�h�e�n� �t�r�y�i�n�g� �t�o� �t�r�a�n�s�f�o�r�m� �a�n� 

�o�r�g�a�n�i�z�a�t�i�o�n�.� �T�h�e� �f�o�u�r�t�e�e�n� �p�o�i�n�t�s� �a�r�e�:� 

�1�)� �C�r�e�a�t�e� �c�o�n�s�t�a�n�c�y� �o�f� �p�u�r�p�o�s�e� �t�o�w�a�r�d� �i�m�p�r�o�v�e�m�e�n�t� �o�f� �p�r�o�d�u�c�t� �a�n�d� �s�e�r�v�i�c�e�,� �w�i�t�h� �t�h�e� �a�i�m� �t�o� 
�b�e�c�o�m�e� �c�o�m�p�e�t�i�t�i�v�e� �a�n�d� �t�o� �s�t�a�y� �i�n� �b�u�s�i�n�e�s�s�,� �a�n�d� �t�o� �p�r�o�v�i�d�e� �j�o�b�s�.� 

�2�)� �A�d�o�p�t� �t�h�e� �n�e�w� �p�h�i�l�o�s�o�p�h�y�.� �W�e� �a�r�e� �i�n� �a� �n�e�w� �e�c�o�n�o�m�i�c� �a�g�e�.� �W�e�s�t�e�r�n� �m�a�n�a�g�e�m�e�n�t� �m�u�s�t� 
�a�w�a�k�e�n� �t�o� �t�h�e� �c�h�a�l�l�e�n�g�e�,� �m�u�s�t� �l�e�a�r�n� �t�h�e�i�r� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s�,� �a�n�d� �t�a�k�e� �o�n� �l�e�a�d�e�r�s�h�i�p� �f�o�r� 
�c�h�a�n�g�e�.� 

�3�)� �C�e�a�s�e� �d�e�p�e�n�d�e�n�c�e� �o�n� �i�n�s�p�e�c�t�i�o�n� �t�o� �a�c�h�i�e�v�e� �q�u�a�l�i�t�y�.� �E�l�i�m�i�n�a�t�e� �t�h�e� �n�e�e�d� �f�o�r� �i�n�s�p�e�c�t�i�o�n� �o�n� 
�a� �m�a�s�s� �b�a�s�i�s� �b�y� �b�u�i�l�d�i�n�g� �q�u�a�l�i�t�y� �i�n�t�o� �t�h�e� �p�r�o�d�u�c�t� �i�n� �t�h�e� �f�i�r�s�t� �p�l�a�c�e�.� 

�4�)� �E�n�d� �t�h�e� �p�r�a�c�t�i�c�e� �o�f� �a�w�a�r�d�i�n�g� �b�u�s�i�n�e�s�s� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �p�r�i�c�e� �t�a�g�.� �I�n�s�t�e�a�d�,� �m�i�n�i�m�i�z�e� �t�o�t�a�l� 
�c�o�s�t�.� �M�o�v�e� �t�o�w�a�r�d� �a� �s�i�n�g�l�e� �s�u�p�p�l�i�e�r� �f�o�r� �a�n�y� �o�n�e� �i�t�e�m� �o�n� �a� �l�o�n�g�-�t�e�r�m� �r�e�l�a�t�i�o�n�s�h�i�p� �o�f� 
�l�o�y�a�l�t�y� �a�n�d� �t�r�u�s�t�.� 

�5�)� �I�m�p�r�o�v�e� �c�o�n�s�t�a�n�t�l�y� �a�n�d� �f�o�r�e�v�e�r� �t�h�e� �s�y�s�t�e�m� �o�f� �p�r�o�d�u�c�t�i�o�n� �a�n�d� �s�e�r�v�i�c�e�,� �t�o� �i�m�p�r�o�v�e� �q�u�a�l�i�t�y� 
�a�n�d� �p�r�o�d�u�c�t�i�v�i�t�y�,� �a�n�d� �t�h�u�s� �c�o�n�s�t�a�n�t�l�y� �d�e�c�r�e�a�s�e� �c�o�s�t�s�.� 

�3�3



�6�)� �I�n�s�t�i�t�u�t�e� �t�r�a�i�n�i�n�g� �o�n� �t�h�e� �j�o�b�.� 

�7�)� �I�n�s�t�i�t�u�t�e� �l�e�a�d�e�r�s�h�i�p�.� �T�h�e� �a�i�m� �o�f� �s�u�p�e�r�v�i�s�i�o�n� �s�h�o�u�l�d� �b�e� �t�o� �h�e�l�p� �p�e�o�p�l�e� �a�n�d� �m�a�c�h�i�n�e�s� �a�n�d� 
�g�a�d�g�e�t�s� �t�o� �d�o� �a� �b�e�t�t�e�r� �j�o�b�.� �S�u�p�e�r�v�i�s�i�o�n� �o�f� �m�a�n�a�g�e�m�e�n�t� �i�s� �i�n� �n�e�e�d� �o�f� �o�v�e�r�h�a�u�l�,� �a�s� �w�e�l�l� �a�s� 
�s�u�p�e�r�v�i�s�i�o�n� �o�f� �p�r�o�d�u�c�t�i�o�n� �w�o�r�k�e�r�s�.� 

�8�)� �D�r�i�v�e� �o�u�t� �f�e�a�r�,� �s�o� �t�h�a�t� �e�v�e�r�y�o�n�e� �m�a�y� �w�o�r�k� �e�f�f�e�c�t�i�v�e�l�y� �f�o�r� �t�h�e� �c�o�m�p�a�n�y�.� 

�9�)� �B�r�e�a�k� �d�o�w�n� �b�a�r�r�i�e�r�s� �b�e�t�w�e�e�n� �d�e�p�a�r�t�m�e�n�t�s�.� �P�e�o�p�l�e� �i�n� �r�e�s�e�a�r�c�h�,� �d�e�s�i�g�n�,� �s�a�l�e�s�,� �a�n�d� 
�p�r�o�d�u�c�t�i�o�n� �m�u�s�t� �w�o�r�k� �a�s� �a� �t�e�a�m�,� �t�o� �f�o�r�e�s�e�e� �p�r�o�b�l�e�m�s� �o�f� �p�r�o�d�u�c�t�i�o�n� �a�n�d� �i�n� �u�s�e� �t�h�a�t� �m�a�y� 
�b�e� �e�n�c�o�u�n�t�e�r�e�d� �w�i�t�h� �t�h�e� �p�r�o�d�u�c�t� �o�r� �s�e�r�v�i�c�e�.� 

�1�0�)� �E�l�i�m�i�n�a�t�e� �s�l�o�g�a�n�s�,� �e�x�h�o�r�t�a�t�i�o�n�s�,� �a�n�d� �t�a�r�g�e�t�s� �f�o�r� �t�h�e� �w�o�r�k� �f�o�r�c�e� �a�s�k�i�n�g� �f�o�r� �z�e�r�o� �d�e�f�e�c�t�s� 
�a�n�d� �n�e�w� �l�e�v�e�l�s� �o�f� �p�r�o�d�u�c�t�i�v�i�t�y�.� �S�u�c�h� �e�x�h�o�r�t�a�t�i�o�n�s� �o�n�l�y� �c�r�e�a�t�e� �a�d�v�e�r�s�a�r�i�a�l� �r�e�l�a�t�i�o�n�s�h�i�p�s�,� 
�a�s� �t�h�e� �b�u�l�k� �o�f� �t�h�e� �c�a�u�s�e�s� �o�f� �l�o�w� �q�u�a�l�i�t�y� �a�n�d� �l�o�w� �p�r�o�d�u�c�t�i�v�i�t�y� �b�e�l�o�n�g� �t�o� �t�h�e� �s�y�s�t�e�m� �a�n�d� 
�t�h�u�s� �l�i�e� �b�e�y�o�n�d� �t�h�e� �p�o�w�e�r� �o�f� �t�h�e� �w�o�r�k� �f�o�r�c�e�.� 

�1�l�a�)� �E�l�i�m�i�n�a�t�e� �w�o�r�k� �s�t�a�n�d�a�r�d�s� �(�q�u�o�t�a�s�)� �o�n� �t�h�e� �f�a�c�t�o�r�y� �f�l�o�o�r�.� �S�u�b�s�t�i�t�u�t�e� �l�e�a�d�e�r�s�h�i�p�.� 
�1�1�b�)� �E�l�i�m�i�n�a�t�e� �m�a�n�a�g�e�m�e�n�t� �b�y� �o�b�j�e�c�t�i�v�e�.� �E�l�i�m�i�n�a�t�e� �m�a�n�a�g�e�m�e�n�t� �b�y� �n�u�m�b�e�r�s�,� �n�u�m�e�r�i�c�a�l� 

�g�o�a�l�s�.� �S�u�b�s�t�i�t�u�t�e� �l�e�a�d�e�r�s�h�i�p�.� 

�1�2�a�)� �R�e�m�o�v�e� �b�a�r�r�i�e�r�s� �t�h�a�t� �r�o�b� �t�h�e� �h�o�u�r�l�y� �w�o�r�k�e�r� �o�f� �h�i�s� �r�i�g�h�t� �t�o� �p�r�i�d�e� �o�f� �w�o�r�k�m�a�n�s�h�i�p�.� �T�h�e� 
�r�e�s�p�o�n�s�i�b�i�l�i�t�y� �o�f� �s�u�p�e�r�v�i�s�o�r�s� �m�u�s�t� �b�e� �c�h�a�n�g�e�d� �f�r�o�m� �s�h�e�e�r� �n�u�m�b�e�r�s� �t�o� �q�u�a�l�i�t�y�.� 

�1�2�b�)� �R�e�m�o�v�e� �b�a�r�r�i�e�r�s� �t�h�a�t� �r�o�b� �p�e�o�p�l�e� �i�n� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �i�n� �e�n�g�i�n�e�e�r�i�n�g� �o�f� �t�h�e�i�r� �n�i�g�h�t� �t�o� 
�p�r�i�d�e� �o�f� �w�o�r�k�m�a�n�s�h�i�p�.� �T�h�i�s� �m�e�a�n�s� �a�b�o�l�i�s�h�m�e�n�t� �o�f� �t�h�e� �a�n�n�u�a�l� �o�r� �m�e�r�i�t� �r�a�t�i�n�g� �a�n�d� �o�f� 
�m�a�n�a�g�e�m�e�n�t� �b�y� �o�b�j�e�c�t�i�v�e�.� 

�1�3�)� �I�n�s�t�i�t�u�t�e� �a� �v�i�g�o�r�o�u�s� �p�r�o�g�r�a�m� �o�f� �e�d�u�c�a�t�i�o�n� �a�n�d� �s�e�l�f�-�i�m�p�r�o�v�e�m�e�n�t�.� 

�1�4�)� �P�u�t� �e�v�e�r�y�b�o�d�y� �i�n� �t�h�e� �c�o�m�p�a�n�y� �t�o� �w�o�r�k� �t�o� �a�c�c�o�m�p�l�i�s�h� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�.� �T�h�e� 
�t�r�a�n�s�f�o�r�m�a�t�i�o�n� �i�s� �e�v�e�r�y�b�o�d�y�'�s� �j�o�b�.� 

�D�r�.� �W�.� �E�d�w�a�r�d�s� �D�e�m�i�n�g� �u�r�g�e�d� �c�o�m�p�a�n�i�e�s� �t�o� �m�a�k�e� �t�h�e� �"�t�r�a�n�s�f�o�r�m�a�t�i�o�n�"� �t�o� �a� �n�e�w� �s�t�y�l�e� �o�f� 

�m�a�n�a�g�e�m�e�n�t� �a�n�d� �a�n� �e�n�v�i�r�o�n�m�e�n�t� �o�f� �o�p�t�i�m�i�z�a�t�i�o�n� �t�o�w�a�r�d�s� �a� �c�o�m�m�o�n� �a�i�m�.� �H�i�s� �f�o�u�r�t�e�e�n� 

�p�o�i�n�t�s� �a�r�e� �a� �g�u�i�d�e�l�i�n�e� �f�o�r� �t�h�i�s� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�.� 

�2�.�4�.� �M� �m�e�n� �m� �M�o�d�e�l� �(�M�S�M� 

�D�r�.� �H�a�r�o�l�d� �K�u�r�s�t�e�d�t� �p�r�o�v�i�d�e�s� �t�h�e� �n�e�x�t� �f�r�a�m�e�w�o�r�k� �f�o�r� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e�.� �K�u�r�s�t�e�d�t� 

�(�1�9�8�9�)� �d�e�v�e�l�o�p�e�d� �t�h�e� �M�a�n�a�g�e�m�e�n�t� �S�y�s�t�e�m� �M�o�d�e�l� �(�M�S�M�)� �t�o� �c�a�p�t�u�r�e� �t�h�e� �s�t�r�u�c�t�u�r�e� �a�n�d� 

�i�n�t�e�r�r�e�l�a�t�i�o�n�s�h�i�p�s� �e�x�i�s�t�i�n�g� �i�n� �a� �m�a�n�a�g�e�m�e�n�t� �s�y�s�t�e�m� �a�.�k�.�a�.� �s�y�s�t�e�m�s� �v�i�e�w� �o�f� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� 
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�(�F�i�g�u�r�e� �2�-�8�)�.� �T�h�e� �M�a�n�a�g�e�m�e�n�t� �S�y�s�t�e�m� �M�o�d�e�l� �(�M�S�M�)� �p�r�o�v�i�d�e�d� �a� �f�r�a�m�e�w�o�r�k� �f�o�r� 

�d�e�s�c�r�i�b�i�n�g� �a� �m�a�n�a�g�e�m�e�n�t� �s�y�s�t�e�m�,� �i�t�s� �c�o�m�p�o�n�e�n�t�s�,� �a�n�d� �t�h�e�i�r� �r�e�l�a�t�i�o�n�s�h�i�p�s�!�.� 

� � 

� � � � 
� � � � � � 

� � � � � � 

� � � 
� � � � 

� � � 

� � 

� � � 
� � 

�W�h�o� �I�n�f�o�r�m�a�t�i�o�n� �I�n�f�o�r�m�a�t�i�o�n� �W�h�a�t� �I�s� �U�s�e�d� 
�M�a�n�a�g�e�s� �P�e�r�c�e�p�t�i�o�n� �P�o�r�t�r�a�y�a�l� �t�o� �M�a�n�a�g�e� 

�M�a�n�a�g�e�m�e�n�t� �!� �M�a�n�a�g�e�m�e�n�t� 
�T�e�a�m� �T�o�o�l�s� 

� � 

�D�e�c�i�s�i�o�n�s� �D�a�t�a� � � � � 
�A�c�t�i�o�n�s� �M�e�a�s�u�r�e�m�e�n�t� 

�W�h�a�t� �I�s� 
�I�n�p�u�t�s� �O�u�t�p�u�t�s� 

�S�u�p�p�l�i�e�r�s� �=� �| �� �M�a�n�a�g�e�d�  ��s� �|�}� �C�u�s�t�o�m�e�r�s� 
�O�r�g�a�n�i�z�a�t�i�o�n�a�l� 

�S�y�s�t�e�m� � � � � � � 

�F�i�g�u�r�e� �2�-�8�:� �T�h�e� �M�a�n�a�g�e�m�e�n�t� �S�y�s�t�e�m� �M�o�d�e�l� �(�a�d�a�p�t�e�d� �f�r�o�m� �K�u�r�s�t�e�d�t�,� �1�9�9�2�)� 

�T�h�e�r�e� �a�r�e� �t�h�r�e�e� �m�a�i�n� �c�o�m�p�o�n�e�n�t�s� �t�o� �t�h�i�s� �m�o�d�e�l�.� �T�h�e�  ��w�h�o� �m�a�n�a�g�e�s �� �c�o�m�p�o�n�e�n�t� �i�s� �a�n�y�o�n�e� 

�w�h�o� �m�a�k�e�s� �d�e�c�i�s�i�o�n�s� �t�h�a�t� �r�e�s�u�l�t� �i�n� �a�c�t�i�o�n�s� �t�h�a�t� �a�f�f�e�c�t�  ��w�h�a�t� �i�s� �m�a�n�a�g�e�d�. �� �T�h�e�  ��w�h�a�t� �i�s� 

�m�a�n�a�g�e�d �� �c�o�m�p�o�n�e�n�t� �i�n�c�l�u�d�e�s� �t�h�e� �t�h�i�n�g�s� �t�h�e� �m�a�n�a�g�e�r� �i�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r�.� �T�h�e�  ��w�h�a�t� �i�s� 

�u�s�e�d� �t�o� �m�a�n�a�g�e �� �c�o�m�p�o�n�e�n�t� �i�s� �c�o�m�p�r�i�s�e�d� �o�f� �t�h�e� �t�o�o�l�s� �m�a�n�a�g�e�r�s� �u�s�e� �(�K�u�r�s�t�e�d�t�,� �1�9�9�2�)�.� 

�T�h�i�s� �m�o�d�e�l� �a�l�s�o� �i�n�c�l�u�d�e�s� �t�h�r�e�e� �i�n�t�e�r�f�a�c�e�s� �b�e�t�w�e�e�n� �t�h�e� �m�a�i�n� �c�o�m�p�o�n�e�n�t�s�:� �(�1�)� �d�e�c�i�s�i�o�n�s� �t�o� 

�a�c�t�i�o�n�s�;� �(�2�)� �m�e�a�s�u�r�e�m�e�n�t� �t�o� �d�a�t�a�;� �a�n�d� �(�3�)� �i�n�f�o�r�m�a�t�i�o�n� �p�o�r�t�r�a�y�a�l� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �p�e�r�c�e�p�t�i�o�n�.� 

� � 

�!� �T�h�i�s� �e�x�p�l�a�n�a�t�i�o�n� �o�f� �t�h�e� �M�S�M� �w�a�s� �a�d�a�p�t�e�d� �f�r�o�m� �p�r�e�v�i�o�u�s� �w�o�r�k� �b�y� �C�h�e�r�y�l� �S�i�m�m�e�r�s�.� 
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�T�h�e�s�e� �i�n�t�e�r�f�a�c�e�s� �h�e�l�p� �d�e�s�c�r�i�b�e� �h�o�w� �t�h�e�  ��w�h�o� �m�a�n�a�g�e�s �� �p�r�o�g�r�e�s�s�e�s� �t�h�r�o�u�g�h� �t�h�e� �s�y�s�t�e�m� �a�n�d� 

�h�o�w� �t�h�e� �c�o�m�p�o�n�e�n�t�s� �a�r�e� �i�n�t�e�r�r�e�l�a�t�e�d�.� �T�h�e� �M�S�M� �c�a�n� �r�e�p�r�e�s�e�n�t� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �s�y�s�t�e�m� �a�s� �a� 

�o�p�e�n� �s�y�s�t�e�m�,� �b�y� �c�o�n�s�i�d�e�r�i�n�g� �e�x�t�e�r�n�a�l� �i�n�f�l�u�e�n�c�e�s� �(�i�.�e�.�,� �e�n�v�i�r�o�n�m�e�n�t�a�l� �i�n�f�l�u�e�n�c�e�s�,� �s�u�p�p�l�i�e�r�s�,� 

�c�u�s�t�o�m�e�r�s�)�.� �A�n� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�y�s�t�e�m� �h�a�s� �u�p�s�t�r�e�a�m� �s�y�s�t�e�m�s� �(�s�u�p�p�l�i�e�r�s�)�,� �i�n�p�u�t�s� �(�l�a�b�o�r�,� 

�c�a�p�i�t�a�l�,� �e�n�e�r�g�y�,� �m�a�t�e�r�i�a�l�,� �i�n�f�o�r�m�a�t�i�o�n�/�d�a�t�a�)�,� �o�u�t�p�u�t�s� �(�g�o�o�d�s� �a�n�d�/�o�r� �s�e�r�v�i�c�e�s�)�,� �a�n�d� 

�d�o�w�n�s�t�r�e�a�m� �s�y�s�t�e�m�s� �(�c�u�s�t�o�m�e�r�s�)�.� 

�2�.�4�.�4� �D�e�m�i�n�g�'�s� �P�l�a�n�,� �D�o�,� �S�t�u�d�y�,� �A�c�t� �C�y�c�l�e� 

�D�r�.� �W�.� �E�d�w�a�r�d�s� �D�e�m�i�n�g� �(�1�9�9�3�)� �a�d�a�p�t�e�d� �h�i�s� �P�l�a�n�,� �D�o�,� �S�t�u�d�y�,� �A�c�t� �(�P�D�S�A�)� �i�m�p�r�o�v�e�m�e�n�t� 

�m�o�d�e�l� �f�r�o�m� �p�r�e�v�i�o�u�s� �w�o�r�k� �d�o�n�e� �b�y� �S�h�e�w�h�a�r�t�.� �T�h�e� �P�D�S�A� �C�y�c�l�e� �i�s� �a� �m�o�d�e�l� �f�o�r� �l�e�a�r�n�i�n�g� 

�a�n�d� �f�o�r� �i�m�p�r�o�v�i�n�g� �a� �p�r�o�d�u�c�t� �o�r� �p�r�o�c�e�s�s� �(�s�e�e� �F�i�g�u�r�e� �2�-�9�)�.� �I� �b�e�l�i�e�v�e� �t�h�i�s� �m�o�d�e�l� �c�a�n� �b�e� �u�s�e�d� 

�a�s� �a� �f�r�a�m�e�w�o�r�k� �f�o�r� �l�a�r�g�e� �s�c�a�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �e�f�f�o�r�t�s�.� 

� � 

�T�h�e� �P�D�S�A� �C�y�c�l�e� 

� � 

� � � � � � � � 

� � � � 
�A�c�t� �P�l�a�n� 
�A�d�o�p�t� �t�h�e� �c�h�a�n�g�e�,� �o�r� �A� �c�h�a�n�g�e� �o�r� �a� �t�e�s�t�,� 
�a�b�a�n�d�o�n� �i�t�,� �o�r� �r�u�n� �a�i�m�e�d� �a�t� 
�t�h�r�o�u�g�h� �t�h�e� �c�y�c�l�e� �i�m�p�r�o�v�e�m�e�n�t�.� 
�a�g�a�i�n�.� 

�S�t�u�d�y� �D�o� 
�S�t�u�d�y� �t�h�e� �r�e�s�u�l�t�s�.� �C�a�r�r�y� �o�u�t� �t�h�e� �c�h�a�n�g�e� 
�W�h�a�t� �d�i�d� �w�e� �l�e�a�r�n�?� �o�r� �t�h�e� �t�e�s�t� �(�p�r�e�f�e�r�a�b�l�y� 
�W�h�a�t� �w�e�n�t� �w�r�o�n�g�?� �o�n� �a� �s�m�a�l�l� �s�c�a�l�e�)�.� � � � � � � 

�F�i�g�u�r�e� �2�-�9�:� �T�h�e� �P�l�a�n�,� �D�o�,� �S�t�u�d�y�,� �A�c�t� �C�y�c�l�e� �(�D�e�m�i�n�g�,� �1�9�9�3�)� 

�T�h�e� �p�l�a�n�n�i�n�g� �s�t�e�p� �i�s� �m�o�s�t� �i�m�p�o�r�t�a�n�t�.� �P�l�a�n�n�i�n�g� �i�s� �t�i�m�e� �c�o�n�s�u�m�i�n�g� �a�n�d� �s�h�o�u�l�d� �b�e� �a�n� 

�o�n�g�o�i�n�g� �p�r�o�c�e�s�s�.� �T�h�e� �p�l�a�n�n�i�n�g� �(�o�r� �m�a�n�a�g�e�m�e�n�t�)� �t�e�a�m� �s�h�o�u�l�d� �i�n�c�l�u�d�e� �a� �m�e�m�b�e�r� �f�r�o�m� �e�a�c�h� 
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�a�f�f�e�c�t�e�d� �g�r�o�u�p�.� �T�h�i�s� �t�e�a�m� �i�s� �c�r�o�s�s�-�f�u�n�c�t�i�o�n�a�l� �a�n�d� �i�n�c�l�u�d�e�s� �w�o�r�k�e�r�s� �f�r�o�m� �d�i�f�f�e�r�e�n�t� 

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �l�e�v�e�l�s�.� �I�t� �m�a�y� �a�l�s�o� �i�n�c�l�u�d�e� �m�e�m�b�e�r�s� �f�r�o�m� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�'�s� �s�u�p�p�l�i�e�r�s� �a�n�d� 

�c�u�s�t�o�m�e�r�s�.� 

�D�u�r�i�n�g� �t�h�e� �p�l�a�n�n�i�n�g� �s�t�e�p�,� �t�h�e� �M�i�s�s�i�o�n�,� �V�i�s�i�o�n�,� �a�n�d� �O�b�j�e�c�t�i�v�e�s� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �a�r�e� 

�d�o�c�u�m�e�n�t�e�d�.� �P�a�s�t� �p�r�o�c�e�s�s�e�s�,� �c�u�r�r�e�n�t� �p�r�o�c�e�s�s�e�s� �a�n�d� �r�o�a�d�b�l�o�c�k�s� �a�r�e� �e�x�p�l�o�r�e�d�.� �K�e�y� 

�p�e�r�f�o�r�m�a�n�c�e� �i�n�d�i�c�a�t�o�r�s� �a�r�e� �d�e�v�e�l�o�p�e�d�.� �P�l�a�n�s� �m�u�s�t� �t�a�k�e� �i�n�t�o� �c�o�n�s�i�d�e�r�a�t�i�o�n� �t�h�e� �w�h�o�l�e� �s�y�s�t�e�m� 

�a�n�d� �b�e� �f�l�e�x�i�b�l�e� �e�n�o�u�g�h� �t�o� �r�e�s�p�o�n�d� �t�o� �c�h�a�n�g�i�n�g� �s�i�t�u�a�t�i�o�n�s�.� �C�o�m�p�e�t�i�t�i�v�e� �b�e�n�c�h�m�a�r�k�i�n�g� 

�s�h�o�u�l�d� �b�e� �u�s�e�d� �i�n� �p�l�a�n�n�i�n�g�.� �B�e�n�c�h�m�a�r�k�i�n�g� �i�n�v�o�l�v�e�s� �i�d�e�n�t�i�f�y�i�n�g� �t�o�p� �p�e�r�f�o�r�m�e�r�s� �i�n� �a� �c�h�o�s�e�n� 

�f�i�e�l�d� �a�n�d� �a�d�a�p�t�i�n�g� �t�h�e�i�r� �p�r�o�c�e�s�s�e�s� �t�o� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�'�s� �o�w�n� �o�p�e�r�a�t�i�o�n�s�.� �W�a�y�s� �t�o� 

�c�o�m�m�u�n�i�c�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� �b�e�t�w�e�e�n� �a�l�l� �a�f�f�e�c�t�e�d� �p�a�r�t�i�e�s� �s�h�o�u�l�d� �b�e� �e�s�t�a�b�l�i�s�h�e�d�.� �T�e�n�t�a�t�i�v�e� 

�m�e�e�t�i�n�g� �d�a�t�e�s� �a�n�d�  ��a�c�h�i�e�v�e�m�e�n�t �� �d�a�t�e�s� �a�r�e� �a�g�r�e�e�d� �u�p�o�n�.� 

�T�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �p�l�a�n� �f�o�l�l�o�w�s� �n�e�x�t�.� �T�h�i�s� �i�s� �t�h�e� �"�D�o�"� �i�n� �P�D�S�A�.� �C�o�m�m�i�t�m�e�n�t� �a�n�d� 

�c�o�m�m�u�n�i�c�a�t�i�o�n� �a�r�e� �t�h�e� �k�e�y�s� �t�o� �s�u�c�c�e�s�s�f�u�l� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �T�h�e�r�e� �i�s� �n�e�e�d� �n�o�t� �o�n�l�y� �t�o� �k�e�e�p� 

�f�o�c�u�s�e�d� �o�n� �t�h�e� �s�t�e�p�s� �o�f� �t�h�e� �p�l�a�n� �b�u�t� �t�o� �r�e�m�e�m�b�e�r� �t�h�e� �g�o�a�l� �b�e�i�n�g� �s�t�r�i�v�e�d� �f�o�r�.� �T�h�e� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�t�e�p�s� �a�r�e� �n�o�t� �s�e�t� �i�n� �s�t�o�n�e� �a�n�d� �s�h�o�u�l�d� �b�e� �c�o�n�s�t�a�n�t�l�y� �e�v�a�l�u�a�t�e�d� �a�n�d� �c�h�a�n�g�e�d� 

�a�c�c�o�r�d�i�n�g�l�y�.� �T�h�e� �g�o�a�l� �o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �i�s� �t�o� �m�a�k�e� �t�h�e� �n�e�w� �s�y�s�t�e�m� �b�e�c�o�m�e� �a� �r�o�u�t�i�n�e� �p�a�r�t� 

�o�f� �o�p�e�r�a�t�i�o�n�s�.� 

�S�t�u�d�y� �o�r� �m�e�a�s�u�r�e�m�e�n�t� �i�s� �t�h�e� �t�h�i�r�d� �s�t�e�p�.� �M�e�a�s�u�r�e�m�e�n�t� �i�s� �a� �k�e�y� �f�a�c�t�o�r� �i�n� �p�e�r�f�o�r�m�a�n�c�e� 

�i�m�p�r�o�v�e�m�e�n�t�,� �p�r�o�v�i�d�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �w�h�e�r�e� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �i�s� �a�n�d� �h�o�w� �i�t� �i�s� �d�o�i�n�g� �w�i�t�h� 

�r�e�s�p�e�c�t� �t�o� �s�e�t� �o�b�j�e�c�t�i�v�e�s�.� �F�i�g�u�r�i�n�g� �o�u�t� �h�o�w� �a�n�d� �w�h�a�t� �t�o� �m�e�a�s�u�r�e� �i�s� �i�m�p�o�r�t�a�n�t�.� �D�a�t�a� �i�s� 

�c�o�l�l�e�c�t�e�d� �f�o�r� �t�h�e� �p�u�r�p�o�s�e� �o�f� �e�v�a�l�u�a�t�i�o�n�,� �n�o�t� �c�o�n�t�r�o�l�.� �C�u�r�r�e�n�t� �m�e�a�s�u�r�e�m�e�n�t� �t�o�o�l�s� �a�n�d� 

�t�e�c�h�n�o�l�o�g�y� �n�e�e�d� �t�o� �b�e� �e�v�a�l�u�a�t�e�d� �a�n�d� �n�e�w� �o�n�e�s� �e�x�p�l�o�r�e�d�.� �K�n�o�w�l�e�d�g�e� �o�f� �s�t�a�t�i�s�t�i�c�s� �i�s� �n�e�e�d�e�d� 

�t�o� �i�n�t�e�r�p�r�e�t� �t�h�e� �d�a�t�a�.� 
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�A�c�t�/�e�v�a�l�u�a�t�e� �i�s� �p�e�r�f�o�r�m�e�d� �n�e�x�t� �i�n� �t�h�e� �c�l�o�s�e�d� �l�o�o�p� �c�h�a�n�g�e� �p�r�o�c�e�s�s�.� �T�h�e� �d�a�t�a� �c�o�l�l�e�c�t�e�d� �b�y� 

�m�e�a�s�u�r�e�m�e�n�t� �i�s� �c�o�n�v�e�r�t�e�d� �i�n�t�o� �i�n�f�o�r�m�a�t�i�o�n�.� �P�e�r�f�o�r�m�a�n�c�e� �i�m�p�r�o�v�e�m�e�n�t� �c�a�n� �b�e� �e�v�a�l�u�a�t�e�d� �b�y� 

�a�n�a�l�y�z�i�n�g� �s�u�c�h� �t�h�i�n�g�s� �a�s� �e�f�f�e�c�t�i�v�e�n�e�s�s�,� �q�u�a�l�i�t�y�,� �p�r�o�d�u�c�t�i�v�i�t�y�,� �q�u�a�l�i�t�y� �o�f� �w�o�r�k� �l�i�f�e�,� �a�n�d� 

�p�r�o�f�i�t�a�b�i�l�i�t�y�.� �T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �o�b�t�a�i�n�e�d� �i�n�f�o�r�m�a�t�i�o�n� �a�r�e� �c�o�m�p�a�r�e�d� �a�g�a�i�n�s�t� �t�h�e� �e�s�t�a�b�l�i�s�h�e�d� 

�k�e�y� �p�e�r�f�o�r�m�a�n�c�e� �i�n�d�i�c�a�t�o�r�s�.� �B�a�s�e�d� �o�n� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �t�e�a�m�'�s� �p�e�r�c�e�p�t�i�o�n� �o�f� �t�h�e� �f�i�n�d�i�n�g�s�,� 

�p�r�o�c�e�s�s�e�s� �a�r�e� �a�l�t�e�r�e�d� �o�r� �c�o�n�t�i�n�u�e�d�.� 

�2�.�4�.�5� �T�r�a�n�s�f�o�r�m�a�t�i�o�n� �M�o�d�e�l� 

�T�h�e� �n�e�x�t� �f�r�a�m�e�w�o�r�k� �f�o�r� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �c�o�m�e�s� �f�r�o�m� �F�i�n�n�e�y�,� �B�o�w�e�n�,� �P�e�a�r�s�o�n�,� �a�n�d� 

�S�i�e�h�l� �(�1�9�8�8�)�.� �T�h�e�y� �p�r�e�s�e�n�t� �a� �m�o�d�e�l� �f�o�r� �e�n�a�c�t�i�n�g� �a�n�d� �m�a�n�a�g�i�n�g� �o�r�g�a�n�i�z�a�t�i�o�n� �w�i�d�e� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n� �(�s�e�e� �F�i�g�u�r�e� �2�-�1�0�)�.� �T�h�i�s� �t�r�a�n�s�f�o�r�m�a�t�i�o�n� �r�e�q�u�i�r�e�s� �c�h�a�n�g�i�n�g� �t�h�e� �s�y�s�t�e�m�s� �o�f� 

�m�e�a�n�i�n�g� �w�i�t�h�i�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �a�n�d� �o�n�g�o�i�n�g� �v�i�s�i�o�n�i�n�g�,� �r�e�f�r�a�m�i�n�g�,� �a�n�d� �a�d�a�p�t�i�v�e� 

�e�x�p�e�r�i�m�e�n�t�a�t�i�o�n�.� �T�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n� �m�o�d�e�l� �p�r�e�s�e�n�t�s� �"�a� �v�i�e�w� �o�f� �o�r�g�a�n�i�z�a�t�i�o�n� �w�i�d�e� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n� �a�s� �a� �s�e�t� �o�f� �m�i�s�s�i�o�n�-�d�r�i�v�e�n� �s�t�r�a�t�e�g�i�e�s� �s�u�p�p�o�r�t�e�d� �b�y� �e�n�a�c�t�i�n�g� �s�t�r�u�c�t�u�r�e�s�"� 

�(�F�i�n�n�e�y� �e�t� �a�l�.�,� �1�9�8�8�,� �p�.� �2�8�4�)�.� 

�T�h�e� �m�i�s�s�i�o�n� �o�f� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n� �e�f�f�o�r�t� �g�u�i�d�e�s� �t�h�e� �w�o�r�k� �t�h�a�t� �i�s� �d�o�n�e�.� �T�h�e� �s�t�r�a�t�e�g�i�e�s�,� 

�d�e�s�i�g�n�e�d� �t�o� �a�c�c�o�m�p�l�i�s�h� �t�h�e� �m�i�s�s�i�o�n�,� �i�n�v�o�l�v�e� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �a�s�s�e�s�s�m�e�n�t� �p�r�o�c�e�s�s�.� �T�h�i�s� 

�p�r�o�c�e�s�s� �i�d�e�n�t�i�f�i�e�s� �t�h�e� �p�r�e�s�e�n�t� �b�e�l�i�e�f� �s�y�s�t�e�m� �o�f� �e�m�p�l�o�y�e�e�s�,� �a�l�o�n�g� �w�i�t�h� �t�h�e� �q�u�a�l�i�t�a�t�i�v�e� �a�n�d� 

�q�u�a�n�t�i�t�a�t�i�v�e� �i�m�p�a�c�t� �o�v�e�r� �t�i�m�e� �o�f� �t�h�e�s�e� �s�y�s�t�e�m�s� �o�n� �t�h�e� �w�a�y� �w�o�r�k� �i�s� �d�o�n�e�.� �A�l�o�n�g� �w�i�t�h� �t�h�e� 

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �a�s�s�e�s�s�m�e�n�t� �p�r�o�c�e�s�s�,� �a�n�o�t�h�e�r� �s�t�r�a�t�e�g�i�c� �r�e�l�a�t�e�d� �e�x�e�r�c�i�s�e�,� �a� �t�h�r�e�e�-�s�t�a�g�e� �m�e�a�n�i�n�g� 

�c�h�a�n�g�e� �p�r�o�c�e�s�s�,� �i�s� �u�s�e�d�.� �I�n� �t�h�e� �i�n�i�t�i�a�l� �s�t�a�g�e�,� �v�i�s�i�o�n�i�n�g�,� �l�e�a�d�e�r�s� �i�d�e�n�t�i�f�y� �t�h�e� �i�d�e�a�l� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�n�d� �v�a�l�u�e�s� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �s�h�o�u�l�d� �e�s�p�o�u�s�e� �a�n�d� �u�s�e�.� �I�n� �t�h�e� �s�e�c�o�n�d� �s�t�a�g�e�,� 

�r�e�f�r�a�m�i�n�g�,� �l�e�a�d�e�r�s� �t�r�y�  ��t�o� �i�d�e�n�t�i�f�y� �t�h�e� �b�e�s�t� �m�e�a�n�s� �o�f� �c�h�a�n�g�i�n�g� �m�e�a�n�i�n�g� �f�r�o�m� �t�h�a�t� �a�s�s�e�s�s�e�d� 

�a�s� �p�r�e�s�e�n�t� �t�o� �t�h�a�t� �i�d�e�n�t�i�f�i�e�d� �a�s� �i�d�e�a�l�"� �(�F�i�n�n�e�y� �e�t� �a�l�.�,� �1�9�8�8�,� �p�.� �2�8�4�)�.� 
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�M�i�s�s�i�o�n�:� �p�y� �S�t�r�a�t�e�g�i�e�s�:� 

�¢� �P�u�r�p�o�s�e� �a�n�d� �P�h�i�l�o�s�o�p�h�y� 
�o�f� �t�h�e� �T�r�a�n�s�f�o�r�m�a�t�i�o�n� 

�¢� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� �A�s�s�e�s�s�m�e�n�t� 
�Q�u�a�l�i�t�a�t�i�v�e� �a�n�d� �Q�u�a�n�t�i�t�a�t�i�v�e� 
�L�o�n�g�i�t�u�d�i�n�a�l� 

� � � 

� � � � � �S�u�p�p�o�r�t�s� �¢� �M�e�a�n�i�n�g� �C�h�a�n�g�e� �P�r�o�c�e�s�s� 
�V�i�s�i�o�n�i�n�g� 
�R�e�f�r�a�m�i�n�g� 
�A�d�a�p�t�i�v�e� �E�x�p�e�r�i�m�e�n�t�a�t�i�o�n� 

�S�t�r�u�c�t�u�r�e�s� 

�C�o�n�t�r�o�l�l�i�n�g� �C�h�a�n�g�e�:� 
�I�n�t�e�r�n�a�l� 

 ��E�x�t�e�r�n�a�l� � � � � 
� � 

�F�i�g�u�r�e� �2�-�1�0�:� �T�h�e� �T�r�a�n�s�f�o�r�m�a�t�i�o�n� �M�o�d�e�l� �(�F�i�n�n�e�y� �e�t� �a�l�.�,� �1�9�8�8�)� 

�F�i�n�a�l�l�y�,� �i�n� �t�h�e� �l�a�s�t� �s�t�a�g�e�,� �a�d�a�p�t�i�v�e� �e�x�p�e�r�i�m�e�n�t�a�t�i�o�n�,� �l�e�a�d�e�r�s� �a�r�e� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �t�h�e� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �m�o�n�i�t�o�r�i�n�g�,� �e�v�a�l�u�a�t�i�o�n�,� �a�n�d� �r�e�d�e�s�i�g�n� �o�f� �a�n�y� �r�e�f�r�a�m�i�n�g� �a�c�t�i�v�i�t�y�.� �T�h�e� �a�b�o�v�e� 

�s�t�r�a�t�e�g�i�e�s� �a�r�e� �c�o�n�t�r�o�l�l�e�d� �a�n�d� �d�i�r�e�c�t�e�d� �b�y� �m�u�l�t�i�p�l�e� �s�t�r�u�c�t�u�r�e�s�.� �I�d�e�a�l�l�y�,� �t�h�e�s�e� �s�t�r�u�c�t�u�r�e�s� �a�r�e� 

�b�o�t�h� �i�n�t�e�r�n�a�l� �a�n�d� �e�x�t�e�r�n�a�l�.� 

�2�.�4�.�6� �T�h�e� �U�s�e� �o�f� �F�r�a�m�e�s� 

�B�o�l�m�a�n� �a�n�d� �D�e�a�l� �(�1�9�9�1�)� �d�i�s�c�u�s�s� �t�h�e� �i�d�e�a� �o�f� �v�i�e�w�i�n�g� �a� �c�h�a�n�g�e� �e�f�f�o�r�t� �t�h�r�o�u�g�h� �d�i�f�f�e�r�e�n�t� 

�f�r�a�m�e�s� �o�r� �s�c�h�e�m�a�t�a�,� �m�a�p�s�,� �i�m�a�g�e�s� �e�t�c�.� �"�F�r�a�m�e�s� �a�r�e� �b�o�t�h� �w�i�n�d�o�w�s� �o�n� �t�h�e� �w�o�r�l�d� �a�n�d� �l�e�n�s�e�s� 

�t�h�a�t� �b�r�i�n�g� �t�h�e� �w�o�r�l�d� �i�n�t�o� �f�o�c�u�s�.� �F�r�a�m�e�s� �f�i�l�t�e�r� �o�u�t� �s�o�m�e� �t�h�i�n�g�s� �w�h�i�l�e� �a�l�l�o�w�i�n�g� �o�t�h�e�r�s� �t�o� �p�a�s�s� 

�t�h�r�o�u�g�h� �e�a�s�i�l�y�.� �F�r�a�m�e�s� �h�e�l�p� �u�s� �t�o� �o�r�d�e�r� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �d�e�c�i�d�e� �w�h�a�t� �a�c�t�i�o�n� �t�o� �t�a�k�e�.�.�.� �T�h�e�y� 

�a�r�e� �t�o�o�l�s� �f�o�r� �a�c�t�i�o�n�"� �(�p�.� �1�1�)�.� �R�e�f�r�a�m�i�n�g� �i�s� �t�h�e� �a�r�t� �o�f� �a�t�t�a�c�k�i�n�g� �o�l�d� �c�h�a�l�l�e�n�g�e�s� �w�i�t�h� �d�i�f�f�e�r�e�n�t� 

�a�n�d� �m�o�r�e� �p�o�w�e�r�f�u�l� �t�o�o�l�s�.� �I�t� �i�s� �a� �n�e�w� �w�a�y� �t�o� �l�o�o�k� �a�t� �o�l�d� �p�r�o�b�l�e�m�s� �a�n�d� �d�i�l�e�m�m�a�s�.� �"�T�h�e� 

�a�b�i�l�i�t�y� �t�o� �r�e�f�r�a�m�e� �e�x�p�e�r�i�e�n�c�e� �e�n�r�i�c�h�e�s� �a�n�d� �b�r�o�a�d�e�n�s� �a� �l�e�a�d�e�r�'�s� �r�e�p�e�r�t�o�i�r�e� �a�n�d� �s�e�r�v�e�s� �a�s� �a� 

�3�9



�p�o�w�e�r�f�u�l� �a�n�t�i�d�o�t�e� �t�o� �s�e�l�f�-�e�n�t�r�a�p�m�e�n�t�.� �E�x�p�a�n�d�e�d� �c�h�o�i�c�e� �e�n�a�b�l�e�s� �m�a�n�a�g�e�r�s� �t�o� �g�e�n�e�r�a�t�e� 

�c�r�e�a�t�i�v�e� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �b�r�o�a�d� �r�a�n�g�e� �o�f� �p�r�o�b�l�e�m�s� �t�h�a�t� �t�h�e�y� �e�n�c�o�u�n�t�e�r�"� �(�p�.� �4�)�.� 

�B�o�l�m�a�n� �a�n�d� �D�e�a�l� �(�1�9�9�1�)� �i�d�e�n�t�i�f�y� �f�o�u�r� �f�r�a�m�e�s�,� �e�a�c�h� �h�a�v�i�n�g� �i�t�s� �o�w�n� �v�i�s�i�o�n� �o�r� �i�m�a�g�e� �o�f� 

�r�e�a�l�i�t�y�:� �s�t�r�u�c�t�u�r�a�l�,� �h�u�m�a�n� �r�e�s�o�u�r�c�e�,� �p�o�l�i�t�i�c�a�l�,� �a�n�d� �s�y�m�b�o�l�i�c�.� �T�h�e�i�r� �d�e�f�i�n�i�t�i�o�n�s� �(�p�.� �1�5�)� �f�o�r� 

�e�a�c�h� �f�r�a�m�e� �a�r�e� �a�s� �f�o�l�l�o�w�s�:� 

�T�h�e� �S�t�r�u�c�t�u�r�a�l� �F�r�a�m�e�:� �E�m�p�h�a�s�i�z�e�s� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �f�o�r�m�a�l� �r�o�l�e�s� �a�n�d� �r�e�l�a�t�i�o�n�s�h�i�p�s�.� 
�S�t�r�u�c�t�u�r�e� �m�u�s�t� �f�i�t� �t�h�e� �s�i�t�u�a�t�i�o�n�.� 

�T�h�e� �H�u�m�a�n� �R�e�s�o�u�r�c�e� �F�r�a�m�e�:� �S�t�a�r�t�s� �w�i�t�h� �t�h�e� �f�u�n�d�a�m�e�n�t�a�l� �p�r�e�m�i�s�e� �t�h�a�t� �o�r�g�a�n�i�z�a�t�i�o�n�s� 
�a�r�e� �g�r�o�u�p�s� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �w�i�t�h� �d�i�f�f�e�r�e�n�t� �n�e�e�d�s�,� �f�e�e�l�i�n�g�s�,� �s�k�i�l�l�s� �a�n�d� �l�i�m�i�t�a�t�i�o�n�s�.� �T�h�e� 
�k�e�y� �t�o� �e�f�f�e�c�t�i�v�e�n�e�s�s� �i�s� �t�o� �f�i�n�d� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �f�o�r�m� �t�h�a�t� �e�n�a�b�l�e�s� �p�e�o�p�l�e� �t�o� �g�e�t� �t�h�e� �j�o�b� 
�d�o�n�e� �w�h�i�l�e� �f�e�e�l�i�n�g� �g�o�o�d� �a�b�o�u�t� �w�h�a�t� �t�h�e�y� �a�r�e� �d�o�i�n�g�.� 

�T�h�e� �P�o�l�i�t�i�c�a�l� �F�r�a�m�e�:� �V�i�e�w�s� �o�r�g�a�n�i�z�a�t�i�o�n�s� �a�s� �a�r�e�n�a�s� �i�n� �w�h�i�c�h� �d�i�f�f�e�r�e�n�t� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s� 
�c�o�m�p�e�t�e� �f�o�r� �p�o�w�e�r� �a�n�d� �s�c�a�r�c�e� �r�e�s�o�u�r�c�e�s�.� �C�o�n�f�l�i�c�t� �i�s� �e�v�e�r�y�w�h�e�r�e� �b�e�c�a�u�s�e� �o�f� �t�h�e� 
�d�i�f�f�e�r�e�n�c�e�s� �i�n� �n�e�e�d�s�,� �p�e�r�s�p�e�c�t�i�v�e�s�,� �a�n�d� �l�i�f�e�-�s�t�y�l�e� �a�m�o�n�g� �v�a�r�i�o�u�s� �i�n�d�i�v�i�d�u�a�l�s� �a�n�d� 
�g�r�o�u�p�s�.� �P�r�o�b�l�e�m�s� �a�r�i�s�e� �b�e�c�a�u�s�e� �p�o�w�e�r� �i�s� �c�o�n�c�e�n�t�r�a�t�e�d� �i�n� �t�h�e� �w�r�o�n�g� �p�l�a�c�e�s� �o�r� 
�b�e�c�a�u�s�e� �i�t� �i�s� �s�o� �b�r�o�a�d�l�y� �d�i�s�p�e�r�s�e�d� �t�h�a�t� �n�o�t�h�i�n�g� �g�e�t�s� �d�o�n�e�.� 

�T�h�e� �S�y�m�b�o�l�i�c� �F�r�a�m�e�:� �O�r�g�a�n�i�z�a�t�i�o�n�s� �a�r�e� �c�u�l�t�u�r�e�s� �t�h�a�t� �a�r�e� �p�r�o�p�e�l�l�e�d� �m�o�r�e� �b�y� �r�i�t�u�a�l�s�,� 
�c�e�r�e�m�o�n�i�e�s�,� �s�t�o�r�i�e�s�,� �h�e�r�o�e�s�,� �a�n�d� �m�y�t�h�s� �t�h�a�n� �b�y� �r�u�l�e�s�,� �p�o�l�i�c�i�e�s�,� �a�n�d� �m�a�n�a�g�e�r�i�a�l� 
�a�u�t�h�o�r�i�t�y�.� �P�r�o�b�l�e�m�s� �a�r�i�s�e� �w�h�e�n� �a�c�t�o�r�s� �p�l�a�y� �t�h�e�i�r� �p�a�r�t�s� �b�a�d�l�y�,� �w�h�e�n� �s�y�m�b�o�l�s� �l�o�s�e� 
�t�h�e�i�r� �m�e�a�n�i�n�g�,� �w�h�e�n� �c�e�r�e�m�o�n�i�e�s� �a�n�d� �r�i�t�u�a�l�s� �l�o�s�e� �t�h�e�i�r� �p�o�t�e�n�c�y�.� 

�T�o� �b�e� �e�f�f�e�c�t�i�v�e�,� �m�a�n�a�g�e�r� �a�n�d� �l�e�a�d�e�r� �s�h�o�u�l�d� �m�a�t�c�h� �f�r�a�m�e� �t�o� �s�i�t�u�a�t�i�o�n� �a�l�o�n�g� �w�i�t�h� �b�l�e�n�d�i�n�g� 

�t�h�e� �f�o�u�r� �f�r�a�m�e�s� �i�f� �n�e�c�e�s�s�a�r�y�.� �"�C�h�o�o�s�i�n�g� �a� �f�r�a�m�e�,� �a�n�d� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�e� �f�r�a�m�e�s� �t�h�a�t� �o�t�h�e�r�s� 

�a�r�e� �u�s�i�n�g�,� �i�n�v�o�l�v�e�s� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �a�n�a�l�y�s�i�s�,� �i�n�t�u�i�t�i�o�n�,� �a�n�d� �a�r�t�i�s�t�r�y�"� �(�B�o�l�m�a�n� �a�n�d� �D�e�a�l�,� 

�1�9�9�1�,� �p�.� �3�2�5�)�.� �T�h�e� �f�o�u�r� �f�r�a�m�e�s� �c�a�n� �b�e� �u�s�e�d� �t�o� �t�h�i�n�k� �o�f� �c�h�a�n�g�e� �a�s� �a� �f�o�u�r�-�d�i�m�e�n�s�i�o�n�a�l� 

�p�r�o�c�e�s�s�,� �e�a�c�h� �f�r�a�m�e� �s�u�g�g�e�s�t�i�n�g� �a� �d�i�f�f�e�r�e�n�t� �v�i�e�w� �o�f� �t�h�e� �m�a�j�o�r� �i�s�s�u�e�s�.� �I�f� �a� �m�a�n�a�g�e�r� �c�a�n� �l�o�o�k� 

�t�h�r�o�u�g�h� �a�l�l� �f�o�u�r� �f�r�a�m�e�s�,� �t�h�e�n� �t�h�e�y� �c�a�n� �a�p�p�r�e�c�i�a�t�e� �t�h�e� �d�e�p�t�h� �a�n�d� �c�o�m�p�l�e�x�i�t�y� �o�f� �o�r�g�a�n�i�z�a�t�i�o�n�s� 

�a�n�d� �w�h�a�t� �i�t� �t�a�k�e�s� �t�o� �c�h�a�n�g�e� �t�h�e�m�.� 
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�2�.�4�.�7� �T�h�e� �G�r�a�n�d� �S�t�r�a�t�e�g�y� �S�y�s�t�e�m� 

�T�h�e� �l�a�s�t� �f�r�a�m�e�w�o�r�k� �I� �w�i�l�l� �d�i�s�c�u�s�s� �i�s� �t�h�e� �G�r�a�n�d� �S�t�r�a�t�e�g�y� �S�y�s�t�e�m�.� �"�M�o�s�t� �o�r�g�a�n�i�z�a�t�i�o�n�s� 

�t�o�d�a�y� �a�r�e� �n�o�t� �i�m�p�r�o�v�i�n�g� �t�h�e� �q�u�a�l�i�t�y� �o�f� �t�h�e�i�r� �p�l�a�n�s� �f�o�r� �i�m�p�r�o�v�e�m�e�n�t�,� �s�p�e�c�i�f�i�c�a�l�l�y�,� �t�h�e�i�r� �a�b�i�l�i�t�y� 

�t�o� �e�n�s�u�r�e� �p�l�a�n�s� �a�r�e� �i�m�p�l�e�m�e�n�t�e�d�,� �d�e�p�l�o�y�e�d�,� �a�n�d� �a�c�h�i�e�v�e� �t�h�e� �d�e�s�i�r�e�d� �r�e�s�u�l�t�s�.� �G�r�a�n�d� 

�S�t�r�a�t�e�g�y� �S�y�s�t�e�m� �i�s� �o�n�e� �m�e�t�h�o�d� �f�o�r� �s�o�l�v�i�n�g� �t�h�i�s� �p�r�o�b�l�e�m�"� �(�S�i�n�k� �a�n�d� �M�o�r�r�i�s�,� �1�9�9�5�)�.� �T�h�e� 

�G�r�a�n�d� �S�t�r�a�t�e�g�y� �S�y�s�t�e�m� �(�G�S�S�)� �p�r�o�v�i�d�e�s� �a� �f�r�a�m�e�w�o�r�k� �t�h�a�t� �c�a�n� �b�e� �u�s�e�d� �t�o� �p�l�a�n� �a�n�d� �m�a�n�a�g�e� �a� 

�c�o�m�p�r�e�h�e�n�s�i�v�e� �s�y�s�t�e�m� �c�h�a�n�g�e� �e�f�f�o�r�t�.� �T�h�e� �G�S�S� �i�s� �S�i�n�k� �a�n�d� �M�o�n�e�t�t�a�'�s� �(�1�9�9�2�)� �a�p�p�r�o�a�c�h� �t�o� 

�e�n�g�i�n�e�e�r�i�n�g� �m�a�n�a�g�e�m�e�n�t� �s�y�s�t�e�m�s� �s�u�c�h� �t�h�a�t� �c�o�n�t�i�n�u�o�u�s� �i�m�p�r�o�v�e�m�e�n�t� �e�f�f�o�r�t�s� �a�r�e� 

�s�t�r�a�t�e�g�i�c�a�l�l�y� �t�h�o�u�g�h�t� �t�h�r�o�u�g�h�,� �c�o�m�p�r�e�h�e�n�s�i�v�e�,� �a�n�d� �w�e�l�l� �i�n�t�e�g�r�a�t�e�d�.� �G�S�S� �i�s� �d�e�s�i�g�n�e�d� �t�o� 

�p�r�o�v�i�d�e� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �a�n�d� �i�n�t�e�g�r�a�t�e�d� �s�t�r�a�t�e�g�y� �w�h�i�c�h� �m�a�y� �b�e� �i�m�p�l�e�m�e�n�t�e�d� �t�o� �d�e�v�e�l�o�p� 

�w�o�r�l�d� �c�l�a�s�s� �q�u�a�l�i�t�y� �a�n�d� �s�t�a�t�e�-�o�f�-�t�h�e�-�a�r�t� �p�r�o�d�u�c�t�i�v�i�t�y� �m�a�n�a�g�e�m�e�n�t�.� �I�n� �G�S�S�,� �t�h�e�r�e� �i�s� �a� �s�t�r�o�n�g� 

�i�n�t�e�r�r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �w�h�a�t� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �h�a�s� �d�o�n�e� �i�n� �t�h�e� �p�a�s�t� �a�n�d� �i�t�s� �s�t�r�a�t�e�g�i�c� 

�p�e�r�f�o�r�m�a�n�c�e� �p�l�a�n� �f�o�r� �t�h�e� �f�u�t�u�r�e�.� �A�l�s�o�,� �a�l�l� �a�s�p�e�c�t�s� �o�f� �t�h�e� �c�h�a�n�g�e� �e�f�f�o�r�t� �a�r�e� �m�a�n�a�g�e�d� �u�s�i�n�g� �a� 

�s�y�s�t�e�m�s� �p�e�r�s�p�e�c�t�i�v�e�;� �r�e�c�o�g�n�i�z�i�n�g� �t�h�a�t� �c�h�a�n�g�e�s� �i�n� �o�n�e� �o�p�e�r�a�t�i�o�n� �w�i�l�l� �a�f�f�e�c�t� �o�t�h�e�r� �p�r�o�c�e�s�s�e�s� 

�i�n� �t�h�e� �s�y�s�t�e�m�.� �T�h�e� �G�S�S� �s�e�e�k�s� �t�o� �o�p�t�i�m�i�z�e� �t�h�e� �e�n�t�i�r�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�y�s�t�e�m�,� �f�r�o�m� �s�u�p�p�l�i�e�r� 

�t�o� �o�r�g�a�n�i�z�a�t�i�o�n� �t�o� �c�u�s�t�o�m�e�r�.� �A� �G�S�S� �e�f�f�o�r�t� �i�s� �t�y�p�i�c�a�l�l�y� �a� �3�-�5� �y�e�a�r� �p�r�o�c�e�s�s�.� 

�2�.�4�.�7�.�1� �D�e�f�i�n�i�t�i�o�n� 

�T�h�e� �G�r�a�n�d� �S�t�r�a�t�e�g�y� �S�y�s�t�e�m� �(�s�e�e� �F�i�g�u�r�e� �2�-�1�1�)� �c�o�n�s�i�s�t�s� �o�f� �f�o�u�r� �b�a�s�i�c� �c�o�m�p�o�n�e�n�t�s�:� 

�(�1�)� �p�a�s�t�,� �(�2�)� �p�r�e�s�e�n�t� �,� �(�3�)� �f�u�t�u�r�e�,� �a�n�d� �(�4�)� �f�r�o�n�t�s�.� 
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� � 

� � 

� � � � � � � � � 

� � 
� � � � 

� � 

�o�Z�o�p�y�e�s�.� 
�I�m�p�r�o�v�e�m�e�n�t� �e�f�f�o�r�t�s� 
�w�i�t�h�i�n� �f�r�o�n�t�s� �a�r�e� 

�:� �.� �m�a�n�a�g�e�d� �l�i�k�e� �p�r�o�j�e�c�t�s�.� 
�D�o�c�u�m�e�n�t�i�n�g� �a�n�d� �U�n�d�e�r�s�t�a�n�d�i�n�g� �8� �P�I�O�}� 
�t�h�e� �P�a�s�t� �a�n�d� �P�r�e�s�e�n�t� �P�l�a�n�n�i�n�g� �f�o�r� �t�h�e� �F�u�t�u�r�e� 

�F�r�o�n�t�s� 
�P�l�a�n�n�i�n�g� 

�I�n�f�r�a�s�t�r�u�c�t�u�r�e� 

�*� �c�r�i�t�i�c�a�l� �i�n�c�i�d�e�n�t�s� 
�*� �k�e�y� �p�e�r�s�o�n�n�e�l� �c�h�a�n�g�e�s�  ��_ ��>�>� �C�u�l�t�u�r�e� 

�*� �m�a�j�o�r� �d�e�c�i�s�i�o�n�s� �a�n�d� �s�t�r�a�t�e�g�y� �s�h�i�f�t�s� �E�d�u�c�a�t�i�o�n�,� �T�r�a�i�n�i�n�g� 
�+� �c�h�a�n�g�e�s� �i�n� �m�i�s�s�i�o�n�,� �v�i�s�i�o�n�,� �a�s�s�u�m�p�t�i�o�n�s� �&� �D�e�v�e�l�o�p�m�e�n�t� 

�g�u�i�d�i�n�g� �p�r�i�n�c�i�p�l�e�s�,� �a�n�d� �g�o�a�l�s� 
�*� �m�a�j�o�r� �i�n�i�t�i�a�t�i�v�e�s� �a�g�a�i�n�s�t� �t�h�e� �f�r�o�n�t�s� �M�e�a�s�u�r�e�m�e�n�t� �~�~� �a�T�)� 
�¢� �l�e�s�s�o�n�s� �l�e�a�r�n�e�d� �o�o�,� 

�M�o�t�i�v�a�t�i�o�n� 

�C�o�m�m�u�n�i�c�a�t�i�o�n� 
� � 

� � 

�T�e�c�h�n�o�l�o�g�y� 
�T�h�e� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� �S�y�s�t�e�m� �v�a� �t�i�m�e� �P�o�l�i�t�i�c�a�l� 
� � � � �t�-�5� �t�o� �1�0� �t�=�o� �t�+� �1�0� 
� � 

�F�i�g�u�r�e� �2�-�1�1�:� �G�r�a�n�d� �S�t�r�a�t�e�g�y� �S�y�s�t�e�m� �(�S�i�n�k� �a�n�d� �M�o�n�e�t�t�a�,� �1�9�9�1�)� 

�A�n� �u�n�d�e�r�s�t�a�n�d�i�n�g�,� �a�w�a�r�e�n�e�s�s�,� �a�n�d� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �p�a�s�t� �a�n�d� �p�r�e�s�e�n�t� �i�s� �t�h�e� �f�o�u�n�d�a�t�i�o�n� �i�n� �t�h�e� 

�c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �a� �G�S�S�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �f�u�t�u�r�e� �c�o�m�p�o�n�e�n�t� �o�f� �G�S�S� �a�d�d�r�e�s�s�e�s� �v�i�s�i�o�n�,� �p�l�a�n�s�,� 

�s�t�r�a�t�e�g�i�e�s�,� �a�n�d� �t�a�c�t�i�c�s�.� �S�i�n�k� �&� �P�o�i�r�i�e�r� �(�1�9�9�4�)� �p�r�e�s�e�n�t� �l�i�s�t�i�n�g�s� �o�f� �q�u�e�s�t�i�o�n�s� �a�n�d� �i�s�s�u�e�s� �t�h�a�t� 

�m�u�s�t� �b�e� �a�d�d�r�e�s�s�e�d� �i�n� �a�s�s�e�s�s�i�n�g� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�'�s� �p�a�s�t�,� �p�r�e�s�e�n�t� �a�n�d� �f�u�t�u�r�e�.� �T�h�e�s�e� �a�r�e� 

�p�r�e�s�e�n�t�e�d� �i�n� �F�i�g�u�r�e� �2�-�1�2�.� 

�4�2� 

� 



� � 

�P�A�S�T� 
�W�h�a�t� �h�a�s� �w�o�r�k�e�d� �a�n�d� �w�h�y�?� 
�W�h�a�t� �h�a�s�n�'�t� �w�o�r�k�e�d� �a�n�d� �w�h�y�?� 
�H�o�w� �h�a�v�e� �w�e� �p�e�r�f�o�r�m�e�d� �o�v�e�r� �t�i�m�e�?� �(�s�t�a�t�i�s�t�i�c�a�l� �t�h�i�n�k�i�n�g�,� �u�n�d�e�r�s�t�a�n�d�i�n�g� �v�a�r�i�a�t�i�o�n�,� �t�o�t�a�l� 
�p�e�r�f�o�r�m�a�n�c�e� �a�s�s�e�s�s�m�e�n�t�)� 
�C�r�i�t�i�c�a�l� �I�n�c�i�d�e�n�c�e� �a�n�a�l�y�s�i�s� �f�o�r� �p�a�s�t�.� 
�M�a�j�o�r� �m�i�l�e�s�t�o�n�e� �r�e�v�i�e�w� 
�F�a�l�s�e� �s�t�a�r�t�s� �a�n�d� �w�h�y� 
�A�s�s�e�s�s� �c�o�n�t�i�n�u�i�t�y� �o�f� �l�e�a�d�e�r�s�h�i�p�,� �c�o�n�s�t�a�n�c�y� �o�f� �p�u�r�p�o�s�e�,� �c�o�n�s�i�s�t�e�n�c�y� �o�f� �m�e�t�h�o�d�s� 
�W�h�a�t� �m�e�t�h�o�d�s�,� �t�o�o�l�s�,� �t�e�c�h�n�i�q�u�e�s�,� �p�r�o�g�r�a�m�s� �h�a�v�e� �b�e�e�n� �a�d�o�p�t�e�d�?� �W�h�i�c�h� �h�a�v�e� �b�e�c�o�m�e� �a� �w�a�y� �o�f� 
�d�o�i�n�g� �b�u�s�i�n�e�s�s�?� �W�h�y�?� �W�h�i�c�h� �h�a�v�e� �s�u�c�c�u�m�b�e�d� �t�o� �e�n�t�r�o�p�y�?� �W�h�y�?� 
� � 

� � 

�P�R�E�S�E�N�T� 
�M�i�s�s�i�o�n�/�p�u�r�p�o�s�e� �o�f� �t�h�e� �t�a�r�g�e�t� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�y�s�t�e�m�.� 
�Z�e�r�o�-�b�a�s�e�,� �b�l�a�n�k� �s�h�e�e�t� �o�f� �p�a�p�e�r� �a�n�a�l�y�s�i�s�,� �i�f� �w�e� �c�o�u�l�d� �s�t�a�r�t� �o�v�e�r�,� �w�h�a�t� 
�b�u�s�i�n�e�s�s�e�s�/�p�r�o�d�u�c�t�s�/�s�e�r�v�i�c�e�s� �w�o�u�l�d� �w�e� �e�n�g�a�g�e� �i�n�?� �W�h�a�t� �w�o�u�l�d� �o�u�r� �s�i�z�e� �b�e� �(�p�e�o�p�l�e�)�?� �W�h�a�t� 
�w�o�u�l�d� �o�u�r� �m�i�x� �b�e� �(�p�e�o�p�l�e�)�?� �H�o�w� �w�o�u�l�d� �w�e� �b�e� �s�t�r�u�c�t�u�r�e�d� �t�o� �s�u�c�c�e�e�d�?� 
�I�n�p�u�t�/�o�u�t�p�u�t� �a�n�a�l�y�s�i�s� �t�o� �p�r�o�v�i�d�e� �a�p�p�r�e�c�i�a�t�i�o�n� �f�o�r� �s�y�s�t�e�m�.� 
�A�s�s�e�s�s�m�e�n�t� �0� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�a�p�a�b�i�l�i�t�i�e�s�,� �c�o�r�e� �c�o�m�p�e�t�e�n�c�i�e�s�,� �h�o�w� �f�a�s�t� �w�e� �c�a�n� �s�u�p�p�o�r�t� �a�n�d� 
�c�o�p�e� �w�i�t�h� �c�h�a�n�g�e�/�i�m�p�r�o�v�e�m�e�n�t�?� 
�G�u�i�d�i�n�g� �p�r�i�n�c�i�p�l�e�s�/�s�h�a�r�e�d� �v�a�l�u�e�s� �a�l�o�n�g� �w�i�t�h� �a� �c�u�l�t�u�r�e� �g�a�p� �a�n�a�l�y�s�i�s�.� �a�r�e� �w�e� �w�a�l�k�i�n�g� �t�h�e� �t�a�l�k�?� 
�I�n�t�e�r�n�a�l� �a�n�d� �e�x�t�e�r�n�a�l� �s�t�r�a�t�e�g�i�c� �a�n�a�l�y�s�i�s� �l�e�a�d�i�n�g� �t�o� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �a�s�s�u�m�p�t�i�o�n�s�.� 
�C�u�r�r�e�n�t� �p�e�r�f�o�r�m�a�n�c�e� �l�e�v�e�l�s� �(�i�n�t�r�o�d�u�c�e� �s�t�a�t�i�s�t�i�c�a�l� �t�h�i�n�k�i�n�g� �t�h�r�o�u�g�h� �t�h�e� �u�s�e� �o�f� �l�o�n�g�i�t�u�d�i�n�a�l� �o�r� 
�t�i�m�e� �s�e�r�i�e�s� �d�a�t�a�)�.� 
�A�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �s�u�p�p�o�r�t�i�n�g� �i�m�p�r�o�v�e�m�e�n�t�.� 
�E�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� �s�k�i�l�l�s� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �i�n� �m�e�a�s�u�r�i�n�g�,� �c�o�n�v�e�r�t�i�n�g� �d�a�t�a� �t�o� �i�n�f�o�r�m�a�t�i�o�n�,� 
�i�n�f�o�r�m�a�t�i�o�n� �t�o� �k�n�o�w�l�e�d�g�e�,� �a�n�d� �k�n�o�w�l�e�d�g�e� �i�n�t�o� �d�e�c�i�s�i�o�n�s� �a�n�d� �a�c�t�i�o�n�s�;� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �t�h�e� 
�P�D�S�A� �(�p�l�a�n�,� �d�o�,� �s�t�u�d�y�,� �a�c�t� �i�m�p�r�o�v�e�m�e�n�t� �c�y�c�l�e�)�.� 
�K�e�y� �l�e�a�d�e�r�s�h�i�p� �s�h�o�u�l�d� �c�o�m�p�l�e�t�e� �a� �C�o�n�c�e�p�t�u�a�l� �I�m�a�g�e� �D�o�c�u�m�e�n�t� �a�n�d� �P�r�o�f�e�s�s�i�o�n�a�l� �P�l�a�n� �o�f� 
�D�e�v�e�l�o�p�m�e�n�t� 
� � 

� � 

� � �F�U�T�U�R�E� 
�W�h�a�t� �i�s� �o�u�r� �v�i�s�i�o�n� �i�n� �t�e�r�m�s� �o�f� �m�i�s�s�i�o�n�,� �b�u�s�i�n�e�s�s�e�s� �w�e� �w�i�l�l� �b�e� �i�n�,� �c�u�s�t�o�m�e�r�s�/�m�a�r�k�e�t�s� �s�e�r�v�e�d�,� 
�t�e�c�h�n�o�l�o�g�i�e�s� �e�m�p�l�o�y�e�d�,� �l�e�v�e�l�s� �o�f� �p�e�r�f�o�r�m�a�n�c�e�,� �v�a�l�u�e�s� �(�e�.�g�.�,� �b�u�s�i�n�e�s�s� �i�n�v�e�s�t�m�e�n�t�s�,� �o�p�e�r�a�t�i�o�n�a�l� 
�p�r�o�c�e�d�u�r�e�s�,� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�,� �s�e�r�v�i�c�e� �t�o� �c�l�i�e�n�t�s�,� �c�u�s�t�o�m�e�r�s�,� �e�m�p�l�o�y�e�e�s�)�?� 
�W�h�a�t� �o�v�e�r�a�l�l� �s�t�r�a�t�e�g�i�e�s� �d�o� �w�e� �h�a�v�e� �f�o�r� �a�c�h�i�e�v�i�n�g� �o�u�r� �v�i�s�i�o�n�,� �o�u�r� �g�r�e�a�t� �p�e�r�f�o�r�m�a�n�c�e�s�,� �o�u�r� 
�p�l�a�n�s�?� 
�W�h�a�t� �w�o�u�l�d� �a� �g�r�e�a�t� �p�e�r�f�o�r�m�a�n�c�e� �b�e� �f�o�r� �u�s� �i�n� �1�2�-�1�8� �m�o�n�t�h�s�?� 
�W�h�a�t� �w�i�l�l� �w�e� �s�t�a�r�t� �d�o�i�n�g� �t�h�a�t� �w�e� �a�r�e� �n�o�t� �p�r�e�s�e�n�t�l�y� �d�o�i�n�g� �t�o� �c�o�n�t�i�n�u�e� �t�o� �i�m�p�r�o�v�e� �o�u�r� 
�p�e�r�f�o�r�m�a�n�c�e� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �o�u�r� �i�m�p�r�o�v�e�d� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �p�a�s�t� �a�n�d� �p�r�e�s�e�n�t�?� 
�W�h�a�t� �w�i�l�l� �w�e� �s�t�o�p� �d�o�i�n�g� �t�h�a�t� �w�e� �a�r�e� �c�u�r�r�e�n�t�l�y� �d�o�i�n�g� �b�e�c�a�u�s�e� �i�t� �h�a�s�n�'�t� �w�o�r�k�e�d�,� �i�t� �w�o�n�'�t� �w�o�r�k�,� 
�w�e� �c�a�n�'�t� �m�a�k�e� �i�t� �w�o�r�k�,� �i�t�'�s� �n�o�t� �a�d�d�i�n�g� �v�a�l�u�e�?� 
�W�h�a�t� �w�i�l�l� �w�e� �c�o�n�t�i�n�u�e� �t�o� �d�o� �b�e�c�a�u�s�e� �w�e� �n�e�e�d� �t�o� �s�t�a�y� �t�h�e� �c�o�u�r�s�e�,� �i�t� �w�i�l�l� �w�o�r�k�,� �w�e� �h�a�v�e�n�'�t� 
�g�i�v�e�n� �i�t� �t�i�m�e� �e�n�o�u�g�h� �t�o� �k�n�o�w� �w�h�e�t�h�e�r� �i�t� �w�i�l�l� �o�r� �w�i�l�l� �n�o�t� �w�o�r�k�,� �i�t�'�s� �t�h�e� �r�i�g�h�t� �t�h�i�n�g� �t�o� �d�o�?� 
� � 

�F�i�g�u�r�e� �2�-�1�2�:� �Q�u�e�s�t�i�o�n�s� �t�o� �A�s�s�e�s�s� �P�a�s�t�,� �P�r�e�s�e�n�t�,� �F�u�t�u�r�e� 

�4�3� 

� 



�S�i�n�k� �a�n�d� �M�o�n�e�t�t�a� �(�1�9�9�1�)� �h�a�v�e� �d�e�f�i�n�e�d� �n�i�n�e� �m�a�j�o�r� �s�u�b�-�s�y�s�t�e�m�s� �o�f� �a�c�t�i�v�i�t�y� �(�r�e�f�e�r�r�e�d� �t�o� �a�s� 

�f�r�o�n�t�s�)� �t�h�a�t� �m�u�s�t� �b�e� �i�m�p�r�o�v�e�d� �o�v�e�r� �t�i�m�e�.� �T�h�e� �s�e�c�r�e�t� �i�s� �a�l�i�g�n�m�e�n�t�,� �c�o�o�r�d�i�n�a�t�i�o�n�,� �s�y�n�e�r�g�y�,� 

�p�r�o�g�r�e�s�s� �a�n�d� �b�a�l�a�n�c�e�.� �I�n� �m�a�n�a�g�i�n�g� �i�n�t�e�r�v�e�n�t�i�o�n�s� �w�i�t�h�i�n� �e�a�c�h� �f�r�o�n�t�,� �o�n�e� �i�n�t�e�g�r�a�t�e�s� �r�e�-� 

�e�n�g�i�n�e�e�r�i�n�g� �(�s�t�e�p�-�f�u�n�c�t�i�o�n�,� �o�r� �n�e�w� �S�-�s�h�a�p�e�d� �c�u�r�v�e� �i�m�p�r�o�v�e�m�e�n�t�s�)� �w�i�t�h� �c�o�n�t�i�n�u�o�u�s� 

�i�m�p�r�o�v�e�m�e�n�t� �(�"�b�a�b�y� �s�t�e�p�s�,�"� �i�n�c�r�e�m�e�n�t�a�l� �i�m�p�r�o�v�e�m�e�n�t�s�)�.� �T�h�e� �t�e�r�m�  ��f�r�o�n�t�s �� �i�s� �u�s�e�d� �t�o� 

�i�d�e�n�t�i�f�y� �w�i�t�h� �a� �b�a�t�t�l�e� �a�n�a�l�o�g�y�.� �I�n� �w�a�r�,� �i�f� �o�n�e� �f�r�o�n�t� �g�e�t�s� �t�o�o� �f�a�r� �a�h�e�a�d� �o�f� �t�h�e� �o�t�h�e�r� �f�r�o�n�t�s�,� �i�t� 

�r�u�n�s� �t�h�e� �r�i�s�k� �o�f� �g�e�t�t�i�n�g� �c�u�t� �o�f�f�;� �i�f� �1�t� �l�a�g�s� �t�o�o� �f�a�r� �b�e�h�i�n�d�,� �i�t� �j�e�o�p�a�r�d�i�z�e�s� �t�h�e� �o�t�h�e�r� �f�r�o�n�t�s� �o�r� 

�p�e�r�h�a�p�s� �t�h�e� �e�n�t�i�r�e� �w�a�r�.� �M�o�s�t� �o�r�g�a�n�i�z�a�t�i�o�n�s� �t�o�d�a�y� �c�a�n� �i�d�e�n�t�i�f�y� �w�i�t�h� �t�h�e� �b�a�t�t�l�e� �a�n�a�l�o�g�y�;� 

�t�h�e�r�e�f�o�r�e�,� �t�h�e� �c�o�n�c�e�p�t� �o�f� �f�r�o�n�t�s� �c�o�m�m�u�n�i�c�a�t�e�s� �a�p�p�r�o�p�r�i�a�t�e�l�y� �t�h�e� �c�h�a�r�a�c�t�e�r� �o�f� �t�h�e� �s�t�r�u�g�g�l�e� �t�o� 

�m�a�n�a�g�e� �c�o�n�t�i�n�u�o�u�s� �i�m�p�r�o�v�e�m�e�n�t� �e�f�f�e�c�t�i�v�e�l�y�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �a�r�e� �t�h�e� �o�p�e�r�a�t�i�o�n�a�l� �d�e�f�i�n�i�t�i�o�n�s� 

�o�f� �e�a�c�h� �f�r�o�n�t� �f�r�o�m� �S�i�n�k� �a�n�d� �M�o�r�r�i�s� �(�1�9�9�5�)�:� 

�¢� �p�l�a�n�n�i�n�g�-�-�t�h�e� �p�l�a�n�n�i�n�g� �s�y�s�t�e�m�,� �i�n�c�l�u�d�e�s� �s�t�r�a�t�e�g�i�c�,� �p�e�r�f�o�r�m�a�n�c�e� �i�m�p�r�o�v�e�m�e�n�t�,� �b�u�s�i�n�e�s�s�,� 
�m�a�r�k�e�t�i�n�g�,� �o�p�e�r�a�t�i�o�n�s� �p�l�a�n�n�i�n�g�,� �d�a�i�l�y� �p�l�a�n�n�i�n�g�-�-�t�h�e� �w�h�o�l�e� �s�p�e�c�t�r�u�m� �o�f� �p�l�a�n�n�i�n�g�,� �a�n�d� 
�m�o�s�t� �i�m�p�o�r�t�a�n�t�l�y� �i�n�c�l�u�d�e�s� �t�h�e� �e�n�t�i�r�e� �p�l�a�n�n�i�n�g� �c�y�c�l�e�,� �i�n� �o�t�h�e�r� �w�o�r�d�s�,� �i�n�c�l�u�d�e�s� 
�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�n�d� �e�v�a�l�u�a�t�i�o�n� �(�e�.�g�.� �P�D�S�A�)�.� 

�*� �i�n�f�r�a�s�t�r�u�c�t�u�r�e�-�-�h�o�w� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �i�s� �s�t�r�u�c�t�u�r�e�d� �t�o� �d�o� �i�t�s� �b�u�s�i�n�e�s�s� �r�e�f�l�e�c�t�e�d� �i�n� �t�h�e� 
�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�r�t�,� �p�o�s�i�t�i�o�n� �d�e�s�c�r�i�p�t�i�o�n�s�,� �f�u�n�c�t�i�o�n�a�l� �a�n�d� �p�e�r�h�a�p�s� �c�r�o�s�s�-�f�u�n�c�t�i�o�n�a�l� 
�r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s�,� �b�u�t� �a�l�s�o�,� �m�o�r�e� �i�m�p�o�r�t�a�n�t�l�y�,� �h�o�w� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �i�s� �s�t�r�u�c�t�u�r�e�d�/�o�r�g�a�n�i�z�e�d� 
�t�o� �i�m�p�r�o�v�e� �p�e�r�f�o�r�m�a�n�c�e�.� �E�s�t�a�b�l�i�s�h�i�n�g�  ��s�h�a�d�o�w� �o�r�g�a�n�i�z�a�t�i�o�n�s�"�,� �c�o�l�l�a�t�e�r�a�l� �s�t�r�u�c�t�u�r�e�,� 
�a�l�t�e�r�n�a�t�e� �s�t�r�u�c�t�u�r�e�s� �t�o� �i�m�p�r�o�v�e� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �a�d�d�r�e�s�s� �c�r�o�s�s�-�f�u�n�c�t�i�o�n�a�l� �i�s�s�u�e�s� �a�n�d� 
�p�r�o�b�l�e�m�s�.� 

�¢� �e�d�u�c�a�t�i�o�n�,� �t�r�a�i�n�i�n�g� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t�-�-�t�h�e� �s�y�s�t�e�m� �b�y� �w�h�i�c�h� �a�l�l� �i�n�d�i�v�i�d�u�a�l�s� �i�n� �t�h�e� 
�o�r�g�a�n�i�z�a�t�i�o�n� �a�r�e� �i�m�p�r�o�v�i�n�g� �p�e�r�s�o�n�a�l�l�y� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l�l�y�.� �E�x�t�e�n�d�s� �f�a�r� �b�e�y�o�n�d� �t�h�e� 
�t�r�a�d�i�t�i�o�n�a�l� �d�o�m�a�i�n� �o�f� �t�r�a�i�n�i�n�g� �d�e�p�a�r�t�m�e�n�t�s�,� �c�o�n�c�e�n�t�r�a�t�e�s� �o�n� �a�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �s�y�s�t�e�m�-� 
�w�i�d�e� �k�n�o�w�l�e�d�g�e� �a�n�d� �s�k�i�l�l�s� �f�o�r� �d�o�i�n�g� �t�h�e� �j�o�b� �a�n�d� �f�o�r� �i�m�p�r�o�v�i�n�g� �p�e�r�f�o�r�m�a�n�c�e�.� �T�h�e� �s�y�s�t�e�m� 
�o�f� �s�h�a�r�i�n�g� �k�n�o�w�l�e�d�g�e� �a�n�d� �s�k�i�l�l�s�.� 

�¢� �c�u�l�t�u�r�e�-�-�t�h�e� �c�u�l�t�u�r�e� �m�a�n�a�g�e�m�e�n�t� �s�y�s�t�e�m�,� �h�o�w� �l�e�a�d�e�r�s� �a�n�d� �m�a�n�a�g�e�r�s� �c�o�n�s�c�i�o�u�s�l�y� �a�t�t�e�m�p�t� 
�t�o� �e�n�s�u�r�e� �t�h�a�t� �"�t�h�e� �p�a�t�t�e�r�n� �o�f� �b�a�s�i�c� �a�s�s�u�m�p�t�i�o�n�s�-�i�n�v�e�n�t�e�d�,� �d�i�s�c�o�v�e�r�e�d�,� �o�r� �d�e�v�e�l�o�p�e�d� �b�y� �a� 
�g�i�v�e�n� �g�r�o�u�p� �a�s� �i�t� �l�e�a�r�n�s� �t�o� �c�o�p�e� �w�i�t�h� �i�t�s� �p�r�o�b�l�e�m�s� �o�f� �e�x�t�e�r�n�a�l� �a�d�a�p�t�a�t�i�o�n� �a�n�d� �i�n�t�e�r�n�a�l� 
�i�n�t�e�g�r�a�t�i�o�n�-�t�h�a�t� �h�a�s� �w�o�r�k�e�d� �w�e�l�l� �e�n�o�u�g�h� �t�o� �b�e� �c�o�n�s�i�d�e�r�e�d� �v�a�l�i�d� �a�n�d�,� �t�h�e�r�e�f�o�r�e�,� �t�o� �b�e� 
�t�a�u�g�h�t� �t�o� �n�e�w� �m�e�m�b�e�r�s� �a�s� �t�h�e� �c�o�r�r�e�c�t� �w�a�y� �t�o� �p�e�r�c�e�i�v�e�,� �t�h�i�n�k�,� �a�n�d� �f�e�e�l� �i�n� �r�e�l�a�t�i�o�n� �t�o� �t�h�o�s�e� 
�p�r�o�b�l�e�m�s�"� �i�s� �s�u�p�p�o�r�t�i�v�e� �o�f� �c�o�n�t�i�n�u�o�u�s� �i�m�p�r�o�v�e�m�e�n�t�.� �(�S�c�h�e�i�n�,� �1�9�8�5�)� 

�4�4



�*� �m�o�t�i�v�a�t�i�o�n�-�-�t�h�e� �s�y�s�t�e�m� �o�f� �i�n�d�u�c�e�m�e�n�t�s�,� �r�e�c�o�g�n�i�t�i�o�n�,� �r�e�w�a�r�d�s� �t�h�a�t� �a�r�e� �c�r�e�a�t�e�d� �b�y� �t�h�e� 
�o�r�g�a�n�i�z�a�t�i�o�n� �t�o� �e�n�s�u�r�e� �t�h�a�t� �w�i�l�l�i�n�g�n�e�s�s� �t�o� �c�o�o�p�e�r�a�t�e� �i�s� �m�a�i�n�t�a�i�n�e�d� �a�n�d� �t�o� �e�n�s�u�r�e� �t�h�a�t� 
�e�v�e�r�y�o�n�e� �i�s� �d�o�i�n�g� �t�h�e�i�r� �v�e�r�y� �b�e�s�t� �i�n� �a� �s�y�s�t�e�m� �t�h�a�t� �e�n�s�u�r�e�s� �t�h�a�t� �t�h�i�s� �w�i�l�l� �m�e�a�n� 
�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�u�c�c�e�s�s�.� 

�*� �c�o�m�m�u�n�i�c�a�t�i�o�n�-�-�t�h�e� �s�y�s�t�e�m� �o�f� �s�h�a�r�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �s�u�c�h� �t�h�a�t� �c�o�o�r�d�i�n�a�t�i�o�n�,� 
�u�n�d�e�r�s�t�a�n�d�i�n�g�,� �c�o�o�p�e�r�a�t�i�o�n� �e�x�i�s�t�s�.� �T�h�i�s� �s�y�s�t�e�m� �i�s� �o�f�t�e�n� �n�o�t� �m�a�n�a�g�e�d� �i�n� �a� �s�y�s�t�e�m�a�t�i�c� 
�f�a�s�h�i�o�n� �i�n� �m�o�s�t� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� 

�*� �m�e�a�s�u�r�e�m�e�n�t�-�-� �t�h�e� �s�y�s�t�e�m� �f�o�r� �s�h�a�r�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� �m�u�l�t�i�p�l�e� �l�e�v�e�l�s� �o�f� 
�p�e�r�f�o�r�m�a�n�c�e� �(�i�n�d�i�v�i�d�u�a�l�,� �g�r�o�u�p�,� �o�r�g�a�n�i�z�a�t�i�o�n�a�l�)�.� 

�¢� �t�e�c�h�n�o�l�o�g�y�-�-�t�h�e� �s�y�s�t�e�m� �f�o�r� �m�a�n�a�g�i�n�g� �"�h�o�w� �w�e� �a�c�c�o�m�p�l�i�s�h� �t�h�i�n�g�s ��.� �T�e�c�h�n�o�l�o�g�y� �i�s� 
�b�r�o�a�d�l�y� �d�e�f�i�n�e�d� �a�s� �a� �w�a�y� �o�f� �g�e�t�t�i�n�g� �s�o�m�e�t�h�i�n�g� �d�o�n�e�.� �S�o�,� �t�h�i�s� �f�r�o�n�t� �i�n�c�l�u�d�e�s� �m�e�t�h�o�d�s�,� 
�p�r�o�c�e�d�u�r�e�s�,� �p�r�o�t�o�c�o�l�,� �h�a�r�d�w�a�r�e� �a�n�d� �s�o�f�t�w�a�r�e�,� �t�o�o�l�s�,� �e�t�c�.� �I�t� �i�n�c�l�u�d�e�s� �u�n�d�e�r�s�t�a�n�d�i�n�g� �w�h�e�n� 
�t�o� �r�e�-�e�n�g�i�n�e�e�r� �v�e�r�s�u�s� �w�h�e�n� �t�o� �c�o�n�t�i�n�u�o�u�s�l�y� �i�m�p�r�o�v�e� �o�r� �t�u�n�e�.� 

�*� �p�o�l�i�t�i�c�a�l�-�-�t�h�e� �i�n�f�o�r�m�a�l� �a�n�d� �f�o�r�m�a�l� �a�s�p�e�c�t�s� �o�f� �p�e�r�f�o�r�m�a�n�c�e� �m�a�n�a�g�e�m�e�n�t�.� �T�h�i�s� �f�r�o�n�t� 
�i�n�c�l�u�d�e�s� �b�o�u�n�d�a�r�y� �s�p�a�n�n�i�n�g�,� �i�n�t�e�r�n�a�l� �c�o�m�m�u�n�i�c�a�t�i�o�n�,� �o�p�p�o�r�t�u�n�i�t�y� �s�e�n�s�i�n�g� �a�n�d� �c�a�p�t�u�r�i�n�g�,� 
�w�o�r�k�i�n�g� �w�i�t�h� �v�a�r�i�o�u�s� �b�a�s�e�s� �o�f� �p�o�w�e�r�,� �p�a�y�i�n�g� �a�t�t�e�n�t�i�o�n� �t�o� �s�t�a�k�e�h�o�l�d�e�r�s�,� �w�o�r�k�i�n�g� �w�i�t�h� 
�p�i�v�o�t�a�l� �p�e�o�p�l�e� �i�n� �p�o�s�i�t�i�o�n�s� �o�f� �p�o�w�e�r� �t�o� �e�n�s�u�r�e� �t�h�e�y� �a�r�e� �o�n�-�b�o�a�r�d�,� �e�t�c�.� 

�T�h�e� �f�r�o�n�t�s� �m�u�s�t� �b�e� �m�a�n�a�g�e�d� �t�o�g�e�t�h�e�r� �a�s� �a� �s�y�s�t�e�m�.� �H�o�w�e�v�e�r�,� �t�h�e�r�e� �a�r�e� �c�e�r�t�a�i�n� �f�r�o�n�t�s� �t�h�a�t� 

�a�r�e� �t�e�r�m�e�d� �"�l�e�a�d� �f�r�o�n�t�s�.�"� �T�h�e� �l�e�a�d� �f�r�o�n�t�s� �e�n�a�b�l�e� �o�t�h�e�r� �f�r�o�n�t�s� �t�o� �b�e� �e�f�f�e�c�t�i�v�e� �a�n�d� �a�r�e� 

�t�h�e�r�e�f�o�r�e� �f�o�u�n�d�a�t�i�o�n�a�l� �t�o� �t�h�e� �G�S�S� �e�f�f�o�r�t�.� �L�e�a�d� �f�r�o�n�t�s� �i�n�c�l�u�d�e�:� �i�n�f�r�a�s�t�r�u�c�t�u�r�e�,� �e�d�u�c�a�t�i�o�n�,� 

�t�r�a�i�n�i�n�g� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t�,� �p�l�a�n�n�i�n�g�,� �m�e�a�s�u�r�e�m�e�n�t�,� �a�n�d� �c�o�m�m�u�n�i�c�a�t�i�o�n�.� �I�f� �t�h�e�s�e� �f�r�o�n�t�s� �a�r�e� 

�m�a�n�a�g�e�d� �c�a�r�e�f�u�l�l�y� �d�u�r�i�n�g� �t�h�e� �f�i�r�s�t� �y�e�a�r� �o�f� �s�t�a�r�t� �u�p�,� �t�h�e� �c�h�a�n�g�e� �e�f�f�o�r�t�s� �w�i�l�l� �b�e� �o�n� �a� �s�o�l�i�d� 

�f�o�u�n�d�a�t�i�o�n�.� 

�2�.�4�.�7�.�2� �A�p�p�l�i�c�a�t�i�o�n�s� �o�f� �t�h�e� �G�r�a�n�d� �S�t�r�a�t�e�g�y� �S�y�s�t�e�m� �|� 

�T�h�e� �V�Q�P�C� �h�a�s� �h�a�d� �t�h�r�e�e� �s�i�g�n�i�f�i�c�a�n�t� �o�p�p�o�r�t�u�n�i�t�i�e�s� �t�o� �t�e�s�t� �t�h�e� �G�S�S� �i�n� �t�h�e� �f�i�e�l�d� �i�n� �t�h�e� �p�a�s�t� 

�f�o�u�r� �y�e�a�r�s�,� �f�i�r�s�t� �w�i�t�h� �t�h�e� �N�e�w� �P�r�o�d�u�c�t�i�o�n� �R�e�a�c�t�o�r�s� �p�r�o�g�r�a�m� �i�n� �t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �E�n�e�r�g�y�,� 

�n�e�x�t� �w�i�t�h� �N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s�,� �a�n�d� �t�h�e�n� �B�o�t�s�w�a�n�a� �T�e�l�e�c�o�m�m�u�n�i�c�a�t�i�o�n�s� �C�o�r�p�o�r�a�t�i�o�n�.� �O�t�h�e�r� 

�f�i�e�l�d� �w�o�r�k� �h�a�s� �b�e�e�n� �o�n� �a� �s�m�a�l�l�e�r� �s�c�a�l�e� �t�h�a�n� �t�h�e� �t�h�r�e�e� �m�e�n�t�i�o�n�e�d�.� �F�i�e�l�d� �r�e�s�e�a�r�c�h� �a�n�d� 

�r�e�d�u�c�t�i�o�n� �t�o� �p�r�a�c�t�i�c�e� �w�o�r�k� �d�o� �n�o�t� �a�l�l�o�w� �e�n�o�u�g�h� �c�o�n�t�r�o�l� �t�o� �p�e�r�f�o�r�m� �s�t�r�i�c�t� �c�o�n�f�i�r�m�a�t�o�r�y� 

�a�n�a�l�y�s�i�s� �o�f� �w�h�e�t�h�e�r� �t�h�e� �G�S�S� �l�e�a�d�s� �t�o� �p�e�r�f�o�r�m�a�n�c�e� �i�m�p�r�o�v�e�m�e�n�t�.� �H�o�w�e�v�e�r�,� �b�a�s�e�d� �o�n� �t�h�e� 
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�V�Q�P�C�'�s� �e�x�p�e�r�i�e�n�c�e�,� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �t�h�e� �G�S�S� �m�a�k�e�s� �s�e�n�s�e� �t�o� �u�s�e�,� �i�s� �w�o�r�k�i�n�g� �f�o�r� �t�h�e�m�,� �t�h�e�y� 

�b�e�l�i�e�v�e� �i�n� �i�t�,� �a�n�d� �t�h�e�y� �k�n�o�w� �t�h�e� �G�S�S� �i�s� �b�a�s�e�d� �o�n� �s�o�u�n�d� �t�h�e�o�r�y�,� �r�e�s�e�a�r�c�h� �a�n�d� �s�u�b�s�t�a�n�t�i�a�l� 

�e�x�p�e�r�i�e�n�c�e�.� 

�2�.�5� �W�h�a�t� �i�s� �R�e�s�e�a�r�c�h�?� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �s�e�c�t�i�o�n� �e�x�a�m�i�n�e�s� �t�h�e� �c�o�n�s�t�r�u�c�t� �o�f� �r�e�s�e�a�r�c�h�.� �I� �a�d�d�r�e�s�s� �w�h�a�t� �r�e�s�e�a�r�c�h� �i�s� �a�n�d� 

�i�t�s� �t�h�r�e�e� �d�i�m�e�n�s�i�o�n�s�.� �I� �r�e�l�a�t�e� �t�h�e�s�e� �t�h�r�e�e� �d�i�m�e�n�s�i�o�n�s� �t�o� �m�y� �s�p�e�c�i�f�i�c� �r�e�s�e�a�r�c�h�.� 

�2�.�5�.�1� �D�e�f�i�n�i�n�g� �R�e�s�e�a�r�c�h� 

�R�e�s�e�a�r�c�h� �i�s� �"�t�h�e� �m�a�n�n�e�r� �i�n� �w�h�i�c�h� �w�e� �a�t�t�e�m�p�t� �t�o� �s�o�l�v�e� �p�r�o�b�l�e�m�s� �i�n� �a� �s�y�s�t�e�m�a�t�i�c� �e�f�f�o�r�t� �t�o� 

�p�u�s�h� �b�a�c�k� �t�h�e� �f�r�o�n�t�i�e�r�s� �o�f� �h�u�m�a�n� �i�g�n�o�r�a�n�c�e� �o�r� �t�o� �c�o�n�f�i�r�m� �t�h�e� �v�a�l�i�d�i�t�y� �o�f� �t�h�e� �s�o�l�u�t�i�o�n�s� �t�o� 

�p�r�o�b�l�e�m�s� �o�t�h�e�r�s� �h�a�v�e� �p�r�e�s�u�m�a�b�l�y� �r�e�s�o�l�v�e�d�"� �(�L�e�e�d�y�,� �1�9�8�5�)�.� �O�n�e� �c�a�n� �t�h�i�n�k� �o�f� �r�e�s�e�a�r�c�h� �i�n� 

�t�h�r�e�e� �d�i�m�e�n�s�i�o�n�s�:� �1�)� �o�v�e�r�a�l�l� �p�u�r�p�o�s�e� �f�o�r� �t�h�e� �r�e�s�e�a�r�c�h�,� �2�)� �t�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �r�e�s�e�a�r�c�h�,� �a�n�d� 

�3�)� �r�e�s�e�a�r�c�h� �s�t�r�a�t�e�g�y�/�m�e�t�h�o�d�.� 

�2�.�5�.�2� �T�h�r�e�e� �D�i�m�e�n�s�i�o�n�s� �o�f� �R�e�s�e�a�r�c�h� 

�T�h�e� �f�i�r�s�t� �d�i�m�e�n�s�i�o�n� �o�f� �r�e�s�e�a�r�c�h� �i�s� �t�h�e� �p�u�r�p�o�s�e�.� �P�a�t�t�o�n� �(�1�9�9�0�)� �p�r�e�s�e�n�t�s� �a� �t�a�x�o�n�o�m�y� �o�f� �t�h�e� 

�v�a�r�i�o�u�s� �t�y�p�e�s� �o�f� �r�e�s�e�a�r�c�h� �a�n�d� �r�e�s�e�a�r�c�h� �p�u�r�p�o�s�e�s� �a�s� �s�h�o�w�n� �i�n� �T�a�b�l�e� �2�-�1�.� �T�h�e� �a�u�t�h�o�r� �a�l�s�o� 

�l�i�s�t�s� �t�h�e� �f�o�c�u�s� �o�f� �t�h�e� �r�e�s�e�a�r�c�h�,� �d�e�s�i�r�e�d� �r�e�s�u�l�t�s�,� �d�e�s�i�r�e�d� �l�e�v�e�l� �o�f� �g�e�n�e�r�a�l�i�z�a�t�i�o�n�,� �a�n�d� �k�e�y� 

�a�s�s�u�m�p�t�i�o�n�s� �f�o�r� �e�a�c�h� �r�e�s�e�a�r�c�h� �t�y�p�e�.� 
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�T�a�b�l�e� �2�-�1�:� �A� �T�a�x�o�n�o�m�y� �o�f� �R�e�s�e�a�r�c�h� �a�n�d� �R�e�s�e�a�r�c�h� �P�u�r�p�o�s�e�s� �(�t�a�k�e�n� 
�f�r�o�m� �P�a�t�t�o�n�,� �1�9�9�0�)� 
� � 

� � 

� � 

� � 

� � 

� � � � 

�T�y�p�e�s� �o�f� �|� �P�u�r�p�o�s�e� �F�o�c�u�s� �o�f� �D�e�s�i�r�e�d� �D�e�s�i�r�e�d� �K�e�y� 
�R�e�s�e�a�r�c�h� �R�e�s�e�a�r�c�h� �R�e�s�u�l�t�s� �L�e�v�e�l� �o�f� �|� �A�s�s�u�m�p�t�i�o�n�s� 

�G�e�n�e�r�a�l�-� 
�i�z�a�t�i�o�n� 

�B�a�s�i�c� �K�n�o�w�l�e�d�g�e� �a�s� �|� �Q�u�e�s�t�i�o�n�s� �C�o�n�t�r�i�b�u�t�i�o�n� �|� �A�c�r�o�s�s�t�i�m�e� �|� �T�h�e� �w�o�r�l�d� �i�s� 
�R�e�s�e�a�r�c�h� �|� �a�n�e�n�d� �i�n� �d�e�e�m�e�d� �t�o� �t�h�e�o�r�y�.� �a�n�d� �s�p�a�c�e� �p�a�t�t�e�r�n�e�d�;� �t�h�o�s�e� 

�i�t�s�e�l�f�;� �i�m�p�o�r�t�a�n�t� �b�y� �(�i�d�e�a�l�)�.� �p�a�t�t�e�r�n�s� �a�r�e� 
�d�i�s�c�o�v�e�r� �o�n�e ��s� �k�n�o�w�a�b�l�e� �a�n�d� 

�t�r�u�t�h�.� �d�i�s�c�i�p�l�i�n�e� �o�r� �e�x�p�l�a�i�n�a�b�l�e�.� 
�p�e�r�s�o�n�a�l� 
�i�n�t�e�l�l�e�c�t�u�a�l� 
�i�n�t�e�r�e�s�t�.� 

�A�p�p�l�i�e�d� �U�n�d�e�r�s�t�a�n�d� �|� �Q�u�e�s�t�i�o�n�s� �C�o�n�t�r�i�b�u�t�i�o�n�s� �|� �W�i�t�h�i�n� �a�s� �H�u�m�a�n� �a�n�d� 
�R�e�s�e�a�r�c�h� �|� �t�h�e� �n�a�t�u�r�e� �a�n�d� �|� �d�e�e�m�e�d� �t�o� �t�h�e�o�r�i�e�s� �g�e�n�e�r�a�l� �a� �t�i�m�e� �|� �s�o�c�i�e�t�a�l� 

�s�o�u�r�c�e�s� �o�f� �i�m�p�o�r�t�a�n�t� �b�y� �|� �u�s�e�d� �t�o� �a�n�d� �s�p�a�c�e� �a�s�_�_�|� �p�r�o�b�l�e�m�s� �c�a�n� 
�h�u�m�a�n� �a�n�d� �s�o�c�i�e�t�y�.� �f�o�r�m�u�l�a�t�e� �p�o�s�s�i�b�l�e�,� �b�u�t� �|� �b�e� �u�n�d�e�r�s�t�o�o�d� 
�s�o�c�i�e�t�a�l� �p�r�o�b�l�e�m�-� �c�l�e�a�r�l�y� �l�i�m�i�t�e�d� �|� �a�n�d� �s�o�l�v�e�d� �w�i�t�h� 
�p�r�o�b�l�e�m�s�.� �s�o�l�v�i�n�g� �a�p�p�l�i�c�a�t�i�o�n� �k�n�o�w�l�e�d�g�e�.� 

�p�r�o�g�r�a�m�s� �a�n�d� �|� �c�o�n�t�e�x�t�.� �.� 
�i�n�t�e�r�v�e�n�t�i�o�n�s�.� 

�S�u�m�m�a�-� �D�e�t�e�r�m�i�n�e� �G�o�a�l�s� �o�f� �t�h�e� �|� �J�u�d�g�m�e�n�t�s� �A�l�l� �W�h�a�t� �w�o�r�k�s� 
�t�i�v�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �|� �i�n�t�e�r�v�e�n�t�i�o�n�.� �|� �a�n�d� �g�e�n�e�r�a�l�-� �|� �i�n�t�e�r�v�e�n�t�i�o�n�s� �|� �o�n�e� �p�l�a�c�e� �u�n�d�e�r� 
�E�v�a�l�u�a�t�i�o�n� �|� �o�f� �h�u�m�a�n� �i�z�a�t�i�o�n�s� �a�b�o�u�t� �|� �w�i�t�h� �s�i�m�i�l�a�r� �s�p�e�c�i�f�i�e�d� 

�i�n�t�e�r�v�e�n�t�i�o�n�s� �e�f�f�e�c�t�i�v�e� �t�y�p�e�s�]� �g�o�a�l�s�.� �c�o�n�d�i�t�i�o�n�s� 
�a�n�d� �a�c�t�i�o�n�s� �o�f� �s�h�o�u�l�d� �w�o�r�k� 
�(�p�r�o�g�r�a�m�s�,� �i�n�t�e�r�v�e�n�t�i�o�n�s� �e�l�s�e�w�h�e�r�e�.� 
�p�o�l�i�c�i�e�s�,� �a�n�d� �t�h�e� 
�p�e�r�s�o�n�n�e�l�,� �c�o�n�d�i�t�i�o�n�s� 
�p�r�o�d�u�c�t�s�)�.� �u�n�d�e�r� �w�h�i�c�h� 

�t�h�o�s�e� �e�f�f�o�r�t�s� 
�a�r�e� �e�f�f�e�c�t�i�v�e�.� 

�F�o�r�m�a�t�i�v�e� �|� �I�m�p�r�o�v�i�n�g� �a�n� �|� �S�t�r�e�n�g�t�h�s� �a�n�d� �|� �R�e�c�o�m�m�-� �L�i�m�i�t�e�d� �t�o� �P�e�o�p�l�e� �c�a�n� �a�n�d� 
�E�v�a�l�u�a�t�i�o�n� �|� �i�n�t�e�r�v�e�n�t�i�o�n�:� �|� �w�e�a�k�n�e�s�s�e�s� �o�f� �|� �e�n�d�a�t�i�o�n�s� �f�o�r� �|� �s�p�e�c�i�f�i�c� �w�i�l�l� �u�s�e� 

�a� �p�r�o�g�r�a�m�,� �t�h�e� �s�p�e�c�i�f�i�c� �i�m�p�r�o�v�e�-� �s�e�t�t�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �t�o� 
�p�o�l�i�c�y�,� �p�r�o�g�r�a�m�,� �m�e�n�t�s�.� �s�t�u�d�i�e�d�.� �i�m�p�r�o�v�e� �w�h�a�t� 
�o�r�g�a�n�i�z�a�t�i�o�n�,� �|� �p�o�l�i�c�y�,� �t�h�e�y ��r�e� �d�o�i�n�g�.� 
�o�r� �p�r�o�d�u�c�t�.� �p�r�o�d�u�c�t�,� �o�r� 

�p�e�r�s�o�n�n�e�l� 
�b�e�i�n�g� �s�t�u�d�i�e�d�.� 

�A�c�t�i�o�n� �S�o�l�v�e� �O�r�g�a�n�i�z�a�t�i�o�n� �|� �I�m�m�e�d�i�a�t�e� �H�e�r�e� �a�n�d� �P�e�o�p�l�e� �i�n� �a� 
�R�e�s�e�a�r�c�h� �|� �p�r�o�b�l�e�m�s� �i�n�a� �|� �a�n�d� �a�c�t�i�o�n�;� �n�o�w�.� �s�e�t�t�i�n�g� �c�a�n� 

�p�r�o�g�r�a�m�,� �c�o�m�m�u�n�i�t�y� �s�o�l�v�i�n�g� �s�o�l�v�e� �p�r�o�b�l�e�m�s� 
�o�r�g�a�n�i�z�a�t�i�o�n�,� �|� �p�r�o�b�l�e�m�s�.� �p�r�o�b�l�e�m�s� �a�s� �b�y� �s�t�u�d�y�i�n�g� 
�o�r� �q�u�i�c�k�l�y� �a�s� �t�h�e�m�s�e�l�v�e�s�.� 
�c�o�m�m�u�n�i�t�y�.� �p�o�s�s�i�b�l�e�.� � � � � � � � � � � � � 
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�T�h�e� �s�e�c�o�n�d� �d�i�m�e�n�s�i�o�n� �o�f� �r�e�s�e�a�r�c�h� �i�s� �t�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �r�e�s�e�a�r�c�h�.� �Y�i�n� �(�1�9�8�9�)� �d�e�s�c�r�i�b�e�s� �t�h�e� 

�n�a�t�u�r�e� �o�f� �r�e�s�e�a�r�c�h� �a�s� �b�e�i�n�g� �e�x�p�l�o�r�a�t�o�r�y�,� �d�e�s�c�r�i�p�t�i�v�e�,� �e�x�p�l�a�n�a�t�o�r�y�,� �a�n�d�/�o�r� �p�r�e�d�i�c�t�i�v�e�.� �T�h�e� 

�r�e�s�e�a�r�c�h�e�r� �m�a�y� �e�x�p�l�o�r�e� �t�h�e� �i�s�s�u�e�s� �a�n�d� �c�o�n�s�t�r�u�c�t�s� �o�f� �a� �p�h�e�n�o�m�e�n�o�n� �o�r� �j�u�s�t� �d�e�s�c�r�i�b�e� �t�h�e�m�.� 

�I�n� �e�x�p�l�a�n�a�t�o�r�y� �r�e�s�e�a�r�c�h�,� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �e�x�a�m�i�n�e�s� �c�a�u�s�e� �a�n�d� �e�f�f�e�c�t� �r�e�l�a�t�i�o�n�s�h�i�p�s�.� 

�R�e�s�e�a�r�c�h�e�r�s� �c�a�r�r�y� �o�u�t� �p�r�e�d�i�c�t�i�v�e� �r�e�s�e�a�r�c�h� �i�n� �o�r�d�e�r� �t�o� �p�r�e�d�i�c�t� �o�u�t�c�o�m�e�s� �o�f� �s�i�t�u�a�t�i�o�n�s�.� 

�I�n�c�l�u�d�e�d� �i�n� �t�h�e� �n�a�t�u�r�e� �d�i�m�e�n�s�i�o�n� �o�f� �r�e�s�e�a�r�c�h� �i�s� �w�h�e�t�h�e�r� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �i�s� �a�t�t�e�m�p�t�i�n�g� �t�o� �t�e�s�t� 

�t�h�e�o�r�y� �o�r� �b�u�i�l�d� �t�h�e�o�r�y�.� �T�h�e� �W�a�l�l�a�c�e� �W�h�e�e�l� �M�o�d�e�l� �o�f� �r�e�s�e�a�r�c�h� �d�e�p�i�c�t�s� �t�h�e� �n�a�t�u�r�e� �o�f� �r�e�s�e�a�r�c�h� 

�(�F�i�g�u�r�e� �2�-�1�3�)�.� 
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�C�o�n�c�e�p�t� �f�o�r�m�a�t�i�o�n�,� 
�p�r�o�p�o�s�i�t�i�o�n� �f�o�r�m�a�t�i�o�n�,� �a�n�d� 
�p�r�o�p�o�s�i�t�i�o�n� �a�r�r�a�n�g�e�m�e�n�t� 
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�D�e�d�u�c�t�i�o�n� 
� � � 
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�.� �D�e�c�i�s�i�o�n�s� �t�o� �A�c�c�e�p�t� 

�G�e�e� �o�n�s� �o�r� �R�e�j�e�c�t� �H�y�p�o�t�h�e�s�e�s� 
�H�y�p�o�t�h�e�s�e�s� 

�M�e�a�s�u�r�e�m�e�n�t�,� �T�e�s�t�s� �I�n�t�e�r�p�r�e�t�a�t�i�o�n�,� 
�S�a�m�p�l�e� �S�u�m�m�a�r�i�z�a�t�i�o�n�,� �o�f� �H�y�p�o�t�h�e�s�e�s� �I�n�s�t�r�u�m�e�n�t�a�t�i�o�n�,� �S�c�a�l�i�n�g�,� 
�a�n�d� �P�a�r�a�m�e�t�e�r� �E�s�t�i�m�a�t�i�o�n� �a�n�d� �S�a�m�p�l�i�n�g� 

�O�b�s�e�r�v�a�t�i�o�n�s� 
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�F�i�g�u�r�e� �2�-�1�3�:� �T�h�e� �W�a�l�l�a�c�e� �W�h�e�e�l� �(�t�a�k�e�n� �f�r�o�m� �W�a�l�l�a�c�e� �1�9�7�1�)� 
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�T�h�e� �f�o�l�l�o�w�i�n�g� �q�u�o�t�e� �f�r�o�m� �t�h�e� �a�u�t�h�o�r� �h�e�l�p�s� �t�o� �c�l�a�r�i�f�y� �t�h�e� �v�a�r�i�o�u�s� �c�o�m�p�o�n�e�n�t�s� �o�f� �t�h�e� �f�i�g�u�r�e�:� 

�I�n�d�i�v�i�d�u�a�l� �o�b�s�e�r�v�a�t�i�o�n�s� �a�r�e� �h�i�g�h�l�y� �s�p�e�c�i�f�i�c� �a�n�d� �e�s�s�e�n�t�i�a�l�l�y� �u�n�i�q�u�e� �i�t�e�m�s� �o�f� 
�i�n�f�o�r�m�a�t�i�o�n� �w�h�o�s�e� �s�y�n�t�h�e�s�i�s� �i�n�t�o� �t�h�e� �m�o�r�e� �g�e�n�e�r�a�l� �f�o�r�m� �d�e�n�o�t�e�d� �b�y� �e�m�p�i�r�i�c�a�l� 
�g�e�n�e�r�a�l�i�z�a�t�i�o�n�s� �i�s� �a�c�c�o�m�p�l�i�s�h�e�d� �b�y� �m�e�a�s�u�r�e�m�e�n�t�,� �s�a�m�p�l�e� �s�u�m�m�a�r�i�z�a�t�i�o�n�,� �a�n�d� 
�p�a�r�a�m�e�t�e�r� �e�s�t�i�m�a�t�i�o�n�.� �E�m�p�i�r�i�c�a�l� �g�e�n�e�r�a�l�i�z�a�t�i�o�n�s�,� �i�n� �t�u�r�n�,� �a�r�e� �i�t�e�m�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� 
�t�h�a�t� �c�a�n� �b�e� �s�y�n�t�h�e�s�i�z�e�d� �i�n�t�o� �a� �t�h�e�o�r�y� �v�i�a� �c�o�n�c�e�p�t� �f�o�r�m�a�t�i�o�n�,� �p�r�o�p�o�s�i�t�i�o�n� �f�o�r�m�a�t�i�o�n�,� 
�a�n�d� �p�r�o�p�o�s�i�t�i�o�n� �a�r�r�a�n�g�e�m�e�n�t�.� �A� �t�h�e�o�r�y�,� �t�h�e� �m�o�s�t� �g�e�n�e�r�a�l� �t�y�p�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n�,� �i�s� 
�t�r�a�n�s�f�o�r�m�a�b�l�e� �i�n�t�o� �n�e�w� �h�y�p�o�t�h�e�s�e�s� �t�h�r�o�u�g�h� �t�h�e� �m�e�t�h�o�d� �o�f� �l�o�g�i�c�a�l� �d�e�d�u�c�t�i�o�n�.� �A�n� 
�e�m�p�i�r�i�c�a�l� �h�y�p�o�t�h�e�s�i�s� �i�s� �a�n� �i�n�f�o�r�m�a�t�i�o�n� �i�t�e�m� �t�h�a�t� �b�e�c�o�m�e�s� �t�r�a�n�s�f�o�r�m�e�d� �i�n�t�o� �n�e�w� 
�o�b�s�e�r�v�a�t�i�o�n�s� �v�i�a� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �t�h�e� �h�y�p�o�t�h�e�s�i�s� �i�n�t�o� �o�b�s�e�r�v�a�b�l�e�s�,� �i�n�s�t�r�u�m�e�n�t�a�t�i�o�n�,� 
�s�c�a�l�i�n�g�,� �a�n�d� �s�a�m�p�l�i�n�g�.� �T�h�e�s�e� �n�e�w� �o�b�s�e�r�v�a�t�i�o�n�s� �a�r�e� �t�r�a�n�s�f�o�r�m�a�b�l�e� �i�n�t�o� �n�e�w� 
�e�m�p�i�r�i�c�a�l� �g�e�n�e�r�a�l�i�z�a�t�i�o�n�s� �(�a�g�a�i�n� �v�i�a� �m�e�a�s�u�r�e�m�e�n�t�,� �s�a�m�p�l�e� �s�u�m�m�a�r�i�z�a�t�i�o�n�,� �a�n�d� 
�p�a�r�a�m�e�t�e�r� �e�s�t�i�m�a�t�i�o�n�)�,� �a�n�d� �t�h�e� �h�y�p�o�t�h�e�s�i�s� �t�h�a�t� �o�c�c�a�s�i�o�n�e�d� �t�h�e�i�r� �c�o�n�s�t�r�u�c�t�i�o�n� �m�a�y� 
�t�h�e�n� �b�e� �t�e�s�t�e�d� �f�o�r� �t�h�e�i�r� �c�o�n�f�o�r�m�i�t�y� �t�o� �t�h�e�m�.� �S�u�c�h� �t�e�s�t�s� �m�a�y� �r�e�s�u�l�t� �i�n� �a� �n�e�w� 
�i�n�f�o�r�m�a�t�i�o�n� �o�u�t�c�o�m�e�:� �n�a�m�e�l�y�,� �a� �d�e�c�i�s�i�o�n� �t�o� �a�c�c�e�p�t� �o�r� �r�e�j�e�c�t� �t�h�e� �t�r�u�t�h� �o�f� �t�h�e� �t�e�s�t�e�d� 
�h�y�p�o�t�h�e�s�i�s�.� �F�i�n�a�l�l�y�,� �i�t� �i�s� �i�n�f�e�r�r�e�d� �t�h�a�t� �t�h�e� �l�a�t�t�e�r� �g�i�v�e�s� �c�o�n�f�i�r�m�a�t�i�o�n�,� �m�o�d�i�f�i�c�a�t�i�o�n�,� �o�r� 
�r�e�j�e�c�t�i�o�n� �o�f� �t�h�e� �t�h�e�o�r�y� �(�W�a�l�l�a�c�e�,� �1�9�7�1�)�.� 

�T�h�e� �l�e�f�t� �h�a�l�f� �o�f� �t�h�e� �w�h�e�e�l� �i�s� �i�n�d�u�c�t�i�v�e� �(�m�o�v�i�n�g� �f�r�o�m� �s�p�e�c�i�f�i�c� �o�b�s�e�r�v�a�t�i�o�n�s� �t�o� �a� �g�e�n�e�r�a�l� 

�t�h�e�o�r�y�)�.� �T�h�e� �r�i�g�h�t� �h�a�l�f� �i�s� �d�e�d�u�c�t�i�v�e� �(�m�o�v�i�n�g� �f�r�o�m� �g�e�n�e�r�a�l� �t�h�e�o�r�i�e�s� �t�o� �s�p�e�c�i�f�i�c� 

�o�b�s�e�r�v�a�t�i�o�n�s�)�.� �T�h�e� �t�o�p� �h�a�l�f� �p�e�r�t�a�i�n�s� �m�o�r�e� �t�o� �"�t�h�e�o�r�i�z�i�n�g�"� �w�h�i�l�e� �t�h�e� �b�o�t�t�o�m� �h�a�l�f� �p�e�r�t�a�i�n�s� �t�o� 

�d�o�i�n�g� �"�e�m�p�i�r�i�c�a�l� �r�e�s�e�a�r�c�h�. �� 

�I�n� �r�e�g�a�r�d�s� �t�o� �t�h�e� �t�h�i�r�d� �d�i�m�e�n�s�i�o�n� �o�f� �r�e�s�e�a�r�c�h�,� �t�h�e�r�e� �a�r�e� �s�e�v�e�r�a�l� �s�t�r�a�t�e�g�i�e�s�/�m�e�t�h�o�d�s� �i�n� 

�C�a�r�r�y�i�n�g� �o�u�t� �r�e�s�e�a�r�c�h�.� �T�a�b�l�e� �2�-�2� �s�u�m�m�a�r�i�z�e�s� �t�h�e�s�e� �m�e�t�h�o�d�s�.� 

�2�.�5�.�3� �M�y� �T� �f�R� �h� �A�l�o�n�g� �t�h�e� �T�h�r�e�e� �D�i�m�e�n�s�i�o�n�s� 

�M�y� �r�e�s�e�a�r�c�h� �t�y�p�e� �i�s� �a�p�p�l�i�e�d� �s�u�m�m�a�t�i�v�e� �e�v�a�l�u�a�t�i�o�n�.� �"�T�h�e� �p�u�r�p�o�s�e� �o�f� �a�p�p�l�i�e�d� �r�e�s�e�a�r�c�h� �a�n�d� 

�e�v�a�l�u�a�t�i�o�n� �i�s� �t�o� �i�n�f�o�r�m� �a�c�t�i�o�n�,� �e�n�h�a�n�c�e� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g�,� �a�n�d� �a�p�p�l�y� �k�n�o�w�l�e�d�g�e� �t�o� �s�o�l�v�e� 

�h�u�m�a�n� �a�n�d� �s�o�c�i�e�t�a�l� �p�r�o�b�l�e�m�s�.�.�.�S�u�m�m�a�t�i�v�e� �e�v�a�l�u�a�t�i�o�n�s� �s�e�r�v�e� �t�h�e� �p�u�r�p�o�s�e� �o�f� �r�e�n�d�e�r�i�n�g� �a�n� 

�o�v�e�r�a�l�l� �j�u�d�g�m�e�n�t� �a�b�o�u�t� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �a� �p�r�o�g�r�a�m�,� �p�o�l�i�c�y�,� �o�r� �p�r�o�d�u�c�t� �f�o�r� �t�h�e� �p�u�r�p�o�s�e� 

�o�f� �s�a�y�i�n�g� �t�h�a�t� �t�h�e� �i�d�e�a� �i�t�s�e�l�f� �i�s� �o�r� �i�s� �n�o�t� �e�f�f�e�c�t�i�v�e� �a�n�d�,� �t�h�e�r�e�f�o�r�e�,� �h�a�s� �t�h�e� �p�o�t�e�n�t�i�a�l� �o�f� �b�e�i�n�g� 

�g�e�n�e�r�a�l�i�z�a�b�l�e� �t�o� �o�t�h�e�r� �s�i�t�u�a�t�i�o�n�s�"� �(�P�a�t�t�o�n�,� �1�9�9�0�)�.� 
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�T�a�b�l�e� �2�-�2�:� �R�e�s�e�a�r�c�h� �M�e�t�h�o�d�s� �(�t�a�k�e�n� �f�r�o�m� �L�e�e�d�y�,� �1�9�8�5�)� 

� � 

�M�e�t�h�o�d� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �M�e�t�h�o�d� �a�n�d� �t�h�e� �R�e�s�e�a�r�c�h� 
�G�o�a�l�s� 

� � 

�A�c�t�i�o�n� �R�e�s�e�a�r�c�h�  ��T�h�e� �a�p�p�r�o�a�c�h� �i�n� �a�c�t�i�o�n� �r�e�s�e�a�r�c�h� �i�s� �t�o� �d�o� �s�o�m�e�t�h�i�n�g� �t�o� �s�e�e� �i�f� 
�i�t� �w�o�r�k�s�.� �W�i�l�l� �p�l�a�y�i�n�g� �v�i�d�e�o� �g�a�m�e�s� �i�m�p�r�o�v�e� �e�y�e�-�h�a�n�d� 
�c�o�o�r�d�i�n�a�t�i�o�n� �i�n� �t�y�p�i�n�g�?� �M�e�t�h�o�d�:� �G�e�t� �a� �b�a�n�k� �o�f� �c�o�m�p�u�t�e�r�s�,� 
�a� �g�r�o�u�p� �o�f� �t�y�p�i�s�t�s�;� �s�e�t� �u�p� �a� �t�r�a�i�n�i�n�g� �s�e�s�s�i�o�n�.� �S�e�e� �i�f� �t�y�p�i�n�g� 
�s�k�i�l�l�s� �i�m�p�r�o�v�e�.� 

� � 

�C�a�s�e� �a�n�d� �F�i�e�l�d� �S�t�u�d�y� 
�R�e�s�e�a�r�c�h� 

�A� �t�y�p�e� �o�f� �d�e�s�c�r�i�p�t�i�v�e� �r�e�s�e�a�r�c�h� �i�n� �w�h�i�c�h� �d�a�t�a� �i�s� �d�i�r�e�c�t�l�y� 
�g�a�t�h�e�r�e�d� �f�r�o�m� �i�n�d�i�v�i�d�u�a�l�s� �(�i�n�d�i�v�i�d�u�a�l� �c�a�s�e�s�)� �o�r� �s�o�c�i�a�l� �o�r� 
�c�o�m�m�u�n�i�t�y� �g�r�o�u�p�s� �i�n� �t�h�e�i�r� �n�a�t�u�r�a�l� �e�n�v�i�r�o�n�m�e�n�t� �f�o�r� �t�h�e� 
�p�u�r�p�o�s�e� �o�f� �s�t�u�d�y�i�n�g� �i�n�t�e�r�a�c�t�i�o�n�s�,� �a�t�t�i�t�u�d�e�s�,� �o�r� 
�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �o�r� �g�r�o�u�p�s�.� �A� �c�a�s�e� �s�t�u�d�y� �i�s� 
 ��a�n� �e�m�p�i�r�i�c�a�l� �i�n�q�u�i�r�y� �t�h�a�t� �i�n�v�e�s�t�i�g�a�t�e�s� �a� �c�o�n�t�e�m�p�o�r�a�r�y� 
�p�h�e�n�o�m�e�n�o�n� �w�i�t�h�i�n� �i�t�s� �r�e�a�l�-�l�i�f�e� �c�o�n�t�e�x�t�,� �w�h�e�n� �t�h�e� 
�b�o�u�n�d�a�r�i�e�s� �b�e�t�w�e�e�n� �p�h�e�n�o�m�e�n�o�n� �a�n�d� �c�o�n�t�e�x�t� �a�r�e� �n�o�t� 
�c�l�e�a�r�l�y� �e�v�i�d�e�n�t� �a�n�d� �i�n� �w�h�i�c�h� �m�u�l�t�i�p�l�e� �s�o�u�r�c�e�s� �o�f� �e�v�i�d�e�n�c�e� 
�a�r�e� �u�s�e�d �� �(�Y�i�n�,� �1�9�8�9�)�.� �A� �c�a�s�e� �s�t�u�d�y� �i�s� �a� �r�e�s�e�a�r�c�h� �s�t�r�a�t�e�g�y� 
�w�h�i�c�h� �f�o�c�u�s�e�s� �o�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�e� �d�y�n�a�m�i�c�s� �p�r�e�s�e�n�t� 
�w�i�t�h�i�n� �s�i�n�g�l�e� �s�e�t�t�i�n�g�s� �(�E�i�s�e�n�h�a�r�d�t�,� �1�9�8�9�)�.� 

� � 

�D�e�s�c�r�i�p�t�i�v�e� �(�o�r� 
�N�o�r�m�a�t�i�v�e�)� �S�u�r�v�e�y� 

�T�h�e� �d�e�s�c�r�i�p�t�i�v�e� �s�u�r�v�e�y� �m�e�t�h�o�d�,� �a�l�s�o� �c�a�l�l�e�d� �t�h�e� �n�o�r�m�a�t�i�v�e� 
�s�u�r�v�e�y� �m�e�t�h�o�d�,� �i�s� �e�m�p�l�o�y�e�d� �t�o� �p�r�o�c�e�s�s� �t�h�e� �d�a�t�a� �t�h�a�t� �c�o�m�e� 
�t�o� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �t�h�r�o�u�g�h� �o�b�s�e�r�v�a�t�i�o�n�.� �T�h�i�s� �m�e�t�h�o�d� �l�o�o�k�s� 
�w�i�t�h� �i�n�t�e�n�s�e� �a�c�c�u�r�a�c�y� �a�t� �t�h�e� �p�h�e�n�o�m�e�n�a� �o�f� �t�h�e� �m�o�m�e�n�t� �a�n�d� 
�t�h�e�n� �d�e�s�c�r�i�b�e�s� �p�r�e�c�i�s�e�l�y� �w�h�a�t� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �s�e�e�s�.� 

� � 

�D�e�v�e�l�o�p�m�e�n�t�a�l� �T�h�i�s� �t�y�p�e� �o�f� �r�e�s�e�a�r�c�h� �i�s� �a�n� �o�b�s�e�r�v�a�t�i�o�n�a�l�-�d�e�s�c�r�i�p�t�i�v�e� �g�e�n�r�e� 
�o�f� �i�n�v�e�s�t�i�g�a�t�i�o�n� �t�h�a�t� �u�s�u�a�l�l�y� �s�t�r�e�t�c�h�e�s� �o�v�e�r� �a� �p�e�r�i�o�d� �o�f� �t�i�m�e� 
�a�n�d� �i�s� �f�r�e�q�u�e�n�t�l�y� �c�a�l�l�e�d�  ��t�h�e� �l�o�n�g�i�t�u�d�i�n�a�l� �s�t�u�d�y�. �� �T�r�e�n�d� 
�s�t�u�d�i�e�s� �a�n�d� �p�r�o�j�e�c�t�i�o�n�s� �o�f� �f�u�t�u�r�e� �t�r�e�n�d�s� �a�r�e� �s�o�m�e�t�i�m�e�s� 
�c�o�n�s�i�d�e�r�e�d� �a�s� �d�e�v�e�l�o�p�m�e�n�t�a�l� �r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t�s�.� 

� � 

�H�i�s�t�o�r�i�c�a�l� �T�h�e� �h�i�s�t�o�r�i�c�a�l� �m�e�t�h�o�d� �a�t�t�e�m�p�t�s� �t�o� �s�o�l�v�e� �c�e�r�t�a�i�n� �p�r�o�b�l�e�m�s� 
�a�r�i�s�i�n�g� �o�u�t� �o�f� �a� �h�i�s�t�o�r�i�c�a�l� �c�o�n�t�e�x�t� �t�h�r�o�u�g�h� �a� �g�a�t�h�e�r�i�n�g� �a�n�d� 
�e�x�a�m�i�n�a�t�i�o�n� �o�f� �r�e�l�e�v�a�n�t� �d�a�t�a�.� 

� � 

�E�x�p�e�r�i�m�e�n�t�a�l� �M�e�t�h�o�d� � � � � �T�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �m�e�t�h�o�d� �a�t�t�e�m�p�t�s� �t�o� �c�o�n�t�r�o�l� �t�h�e� �e�n�t�i�r�e� 
�r�e�s�e�a�r�c�h� �s�i�t�u�a�t�i�o�n�,� �e�x�c�e�p�t� �f�o�r� �c�e�r�t�a�i�n� �i�n�p�u�t� �v�a�r�i�a�b�l�e�s� �w�h�i�c�h� 
�t�h�e�n� �b�e�c�o�m�e� �s�u�s�p�e�c�t� �a�s� �t�h�e� �c�a�u�s�e� �o�f� �w�h�a�t�e�v�e�r� �c�h�a�n�g�e� �h�a�s� 
�t�a�k�e�n� �p�l�a�c�e� �w�i�t�h�i�n� �t�h�e� �i�n�v�e�s�t�i�g�a�t�i�v�e� �d�e�s�i�g�n�.� 

� � 

�A�l�t�h�o�u�g�h� �s�u�m�m�a�t�i�v�e� �e�v�a�l�u�a�t�i�o�n� �r�e�s�e�a�r�c�h�e�r�s� �s�e�e�k� �g�e�n�e�r�a�l�i�z�a�t�i�o�n�s� �c�o�n�c�e�r�n�i�n�g� �t�h�e� 

�e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �s�p�e�c�i�f�i�c� �i�n�t�e�r�v�e�n�t�i�o�n�s� �o�n� �s�p�e�c�i�f�i�e�d� �p�o�p�u�l�a�t�i�o�n�s� �u�n�d�e�r� �s�p�e�c�i�f�i�a�b�l�e� 

�c�o�n�d�i�t�i�o�n�s�,� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �s�t�i�l�l� �s�e�e�k�s� �p�a�t�t�e�r�n�s� �t�h�a�t� �c�u�t� �a�c�r�o�s�s� �p�r�o�g�r�a�m�s� �o�r� �p�o�l�i�c�i�e�s� �i�n� �a� 
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� 



�n�u�m�b�e�r� �o�f� �d�i�f�f�e�r�e�n�t� �p�l�a�c�e�s� �a�n�d� �f�o�r� �a� �n�u�m�b�e�r� �o�f� �d�i�f�f�e�r�e�n�t� �g�r�o�u�p�s�.� �T�a�b�l�e� �2�-�3� �g�i�v�e�s� �a� 

�s�u�m�m�a�r�y� �o�f� �A�p�p�l�i�e�d� �S�u�m�m�a�t�i�v�e� �E�v�a�l�u�a�t�i�o�n� �R�e�s�e�a�r�c�h�.� 

�T�a�b�l�e� �2�-�3�:� �A�p�p�l�i�e�d� �S�u�m�m�a�t�i�v�e� �E�v�a�l�u�a�t�i�o�n� �(�t�a�k�e�n� �f�r�o�m� �P�a�t�t�o�n�,� �1�9�9�0�)� 

� � 

� � 

�P�u�r�p�o�s�e� �D�e�t�e�r�m�i�n�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �h�u�m�a�n� �i�n�t�e�r�v�e�n�t�i�o�n�s� �a�n�d� �a�c�t�i�o�n�s� 
�(�p�r�o�g�r�a�m�s�,� �p�o�l�i�c�i�e�s�,� �p�e�r�s�o�n�n�e�l�,� �p�r�o�d�u�c�t�s�)�.� 

�F�o�c�u�s� �o�f� �G�o�a�l�s� �f�o�r� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n�.� 
�R�e�s�e�a�r�c�h� 
� � 

�D�e�s�i�r�e�d� �R�e�s�u�l�t�s� �|� �J�u�d�g�m�e�n�t�s� �a�n�d� �g�e�n�e�r�a�l�i�z�a�t�i�o�n�s� �a�b�o�u�t� �e�f�f�e�c�t�i�v�e� �t�y�p�e�s� �o�f� �i�n�t�e�r�v�e�n�t�i�o�n�s� 
�a�n�d� �t�h�e� �c�o�n�d�i�t�i�o�n�s� �u�n�d�e�r� �w�h�i�c�h� �t�h�o�s�e� �e�f�f�o�r�t�s� �a�r�e� �e�f�f�e�c�t�i�v�e�.� 
� � 

�D�e�s�i�r�e�d� �L�e�v�e�l� �o�f� �|� �A�l�l� �i�n�t�e�r�v�e�n�t�i�o�n�s� �w�i�t�h� �s�i�m�i�l�a�r� �g�o�a�l�s�.� 

� � 

� � 

�G�e�n�e�r�a�l�i�z�a�t�i�o�n� 
�K�e�y� �W�h�a�t� �w�o�r�k�s� �o�n�e� �p�l�a�c�e� �u�n�d�e�r� �s�p�e�c�i�f�i�e�d� �c�o�n�d�i�t�i�o�n�s� �s�h�o�u�l�d� �w�o�r�k� 
�A�s�s�u�m�p�t�i�o�n�s� �e�l�s�e�w�h�e�r�e�.� 

�P�u�b�l�i�c�a�t�i�o�n� �E�v�a�l�u�a�t�i�o�n� �r�e�p�o�r�t�s� �f�o�r� �p�r�o�g�r�a�m� �f�u�n�d�e�r�s� �a�n�d� �p�o�l�i�c�y� �m�a�k�e�r�s�,� 
�M�o�d�e� �s�p�e�c�i�a�l�i�z�e�d� �j�o�u�r�n�a�l�s�.� 
� � � � �S�t�a�n�d�a�r�d� �f�o�r� �G�e�n�e�r�a�l�i�z�a�b�i�l�i�t�y� �t�o� �f�u�t�u�r�e� �e�f�f�o�r�t�s� �a�n�d� �t�o� �o�t�h�e�r� �p�r�o�g�r�a�m�s� �a�n�d� �p�o�l�i�c�y� 

�J�u�d�g�i�n�g� �i�s�s�u�e�s�.� � � � � � � 

�M�y� �t�h�e�s�i�s� �i�s� �b�a�s�e�d� �o�n� �s�u�m�m�a�t�i�v�e� �e�v�a�l�u�a�t�i�o�n�.� �I� �a�t�t�e�m�p�t�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� 

�t�h�e� �G�S�S� �i�n�t�e�r�v�e�n�t�i�o�n�s� �i�n� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �p�r�o�j�e�c�t�.� �A�s� �s�t�a�t�e�d� �p�r�e�v�i�o�u�s�l�y�,� �I� �e�n�v�i�s�i�o�n� �m�y� 

�t�h�e�s�i�s� �a�s� �t�h�e� �i�n�i�t�i�a�l� �g�r�o�u�n�d�w�o�r�k� �(�a� �s�u�m�m�a�t�i�v�e� �e�v�a�l�u�a�t�i�o�n�)� �f�o�r� �i�m�p�r�o�v�i�n�g� �a�n� �i�n�t�e�r�v�e�n�t�i�o�n� 

�(�f�o�r�m�a�t�i�v�e� �e�v�a�l�u�a�t�i�o�n�)�.� 

�T�h�e� �n�a�t�u�r�e� �o�f� �m�y� �r�e�s�e�a�r�c�h� �i�s� �e�x�p�l�o�r�a�t�o�r�y� �a�n�d� �d�e�s�c�r�i�p�t�i�v�e�.� �I� �a�m� �b�u�i�l�d�i�n�g� �o�n� �l�a�r�g�e� �s�c�a�l�e� 

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �t�h�e�o�r�y�,� �n�o�t� �t�e�s�t�i�n�g� �i�t�.� �T�h�e� �s�a�m�e� �g�o�e�s� �f�o�r� �t�h�e� �G�S�S� �f�r�a�m�e�w�o�r�k�.� �I� 

�o�p�e�r�a�t�e�d� �m�a�i�n�l�y� �o�n� �t�h�e� �l�e�f�t� �s�i�d�e� �o�f� �t�h�e� �W�a�l�l�a�c�e� �W�h�e�e�l�,� �g�o�i�n�g� �f�r�o�m� �t�h�e� �b�o�t�t�o�m� �t�o� �t�o�p�.� �I� 

�m�a�d�e� �s�p�e�c�i�f�i�c� �o�b�s�e�r�v�a�t�i�o�n�s� �a�t� �P�e�t�e�r�b�o�r�o�u�g�h�,� �m�e�a�s�u�r�e�d� �r�e�s�u�l�t�s�,� �a�n�d� �m�a�d�e� �g�e�n�e�r�a�l�i�z�a�t�i�o�n�s� �o�n� 

�e�f�f�e�c�t�i�v�e�n�e�s�s� �a�n�d� �u�s�e� �o�f� �t�h�e� �G�S�S� �f�r�a�m�e�w�o�r�k� �f�o�r� �l�a�r�g�e� �s�c�a�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e�.� �M�y� 

�w�o�r�k� �w�i�l�l� �a�d�d� �t�o� �c�o�n�c�e�p�t� �f�o�r�m�a�t�i�o�n�.� �O�n�c�e� �r�e�p�e�a�t�e�d� �s�t�u�d�i�e�s� �a�r�e� �d�o�n�e� �o�f� �G�S�S� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �t�h�e�r�e� �i�s� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �t�o� �a�d�d� �t�o� �t�h�e�o�r�y�.� 
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�O�v�e�r�a�l�l� �m�y� �r�e�s�e�a�r�c�h� �s�t�r�a�t�e�g�y�/�m�e�t�h�o�d� �i�s� �c�a�s�e�-�f�i�e�l�d� �s�t�u�d�y�.� �A�c�c�o�r�d�i�n�g� �t�o� �Y�i�n� �(�1�9�8�1�)�,� �a� �c�a�s�e� 

�s�t�u�d�y� �i�s� �a�n� �e�m�p�i�r�i�c�a�l� �i�n�q�u�i�r�y� �t�h�a�t�:� 

�¢� �I�n�v�e�s�t�i�g�a�t�e�s� �a� �c�o�n�t�e�m�p�o�r�a�r�y� �p�h�e�n�o�m�e�n�o�n� �w�i�t�h�i�n� �i�t�s� �r�e�a�l�-�l�i�f�e� �c�o�n�t�e�x�t�;� �w�h�e�n� �t�h�e� 

�b�o�u�n�d�a�r�i�e�s� �b�e�t�w�e�e�n� �p�h�e�n�o�m�e�n�o�n� �a�n�d� �c�o�n�t�e�x�t� �a�r�e� �n�o�t� �c�l�e�a�r�l�y� �e�v�i�d�e�n�t�;� �a�n�d� �i�n� 

�w�h�i�c�h� �m�u�l�t�i�p�l�e� �s�o�u�r�c�e�s� �o�f� �e�v�i�d�e�n�c�e� �a�r�e� �u�s�e�d�.� 

�|� �h�a�v�e� �d�e�s�c�r�i�b�e�d� �t�h�e� �G�S�S� �a�p�p�l�i�c�a�t�i�o�n� �i�n� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �w�a�r�e�h�o�u�s�e� �a�n�d� �g�a�t�h�e�r�e�d� �d�a�t�a� 

�d�i�r�e�c�t�l�y� �f�r�o�m� �t�h�e� �s�i�t�e�.� �I� �s�t�u�d�i�e�d� �i�n�t�e�r�a�c�t�i�o�n�s�,� �a�t�t�i�t�u�d�e�s�,� �a�n�d� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� 

�w�a�r�e�h�o�u�s�e�.� �I� �c�o�m�b�i�n�e�d� �d�e�s�c�r�i�p�t�i�v�e� �a�n�d� �h�i�s�t�o�r�i�c�a�l� �m�e�t�h�o�d�s� �d�u�r�i�n�g� �m�y� �c�a�s�e� �s�t�u�d�y�.� 
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�C�H�A�P�T�E�R� �3� �-� �R�E�S�E�A�R�C�H� �M�E�T�H�O�D�O�L�O�G�Y� 

�A� �m�e�t�h�o�d� �i�s�,� �v�e�r�y� �s�i�m�p�l�y�,� �a� �w�a�y� �o�f� �a�c�c�o�m�p�l�i�s�h�i�n�g� �a�n� �e�n�d� �r�e�s�u�l�t�.� �T�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �d�a�t�a� 

�a�n�d� �t�h�e� �p�r�o�b�l�e�m� �f�o�r� �r�e�s�e�a�r�c�h� �d�i�c�t�a�t�e� �t�h�e� �r�e�s�e�a�r�c�h� �m�e�t�h�o�d�o�l�o�g�y� �(�L�e�e�d�y�,� �1�9�8�9�)�.� �T�h�i�s� �c�h�a�p�t�e�r� 

�b�e�g�i�n�s� �w�i�t�h� �a� �d�i�s�c�u�s�s�i�o�n� �o�f� �m�y� �o�p�e�r�a�t�i�o�n�a�l� �r�e�s�e�a�r�c�h� �m�o�d�e�l�,� �l�e�a�d�i�n�g� �t�o� �a� �d�i�s�c�u�s�s�i�o�n� �o�f� 

�r�e�q�u�i�r�e�d� �d�a�t�a�,� �a�v�a�i�l�a�b�l�e� �s�o�u�r�c�e�s�,� �a�n�d� �c�o�l�l�e�c�t�i�o�n� �m�e�t�h�o�d�s�.� �I� �e�n�d� �t�h�i�s� �c�h�a�p�t�e�r� �p�r�e�s�e�n�t�i�n�g� �h�o�w� 

�r�e�s�u�l�t�s� �w�e�r�e� �o�b�t�a�i�n�e�d�,� �c�o�n�c�l�u�s�i�o�n�s� �d�r�a�w�n�,� �a�n�d� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �m�a�d�e�.� 

�3�.�1� �O�p�e�r�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� �M�o�d�e�l� 

�W�h�e�r�e�a�s� �t�h�e� �c�o�n�c�e�p�t�u�a�l� �m�o�d�e�l� �i�n� �C�h�a�p�t�e�r� �|� �(�p�.� �4�)� �p�o�r�t�r�a�y�s� �t�h�e� �g�e�n�e�r�a�l� �p�h�e�n�o�m�e�n�o�n� �o�f� 

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e�,� �t�h�e� �o�p�e�r�a�t�i�o�n�a�l� �r�e�s�e�a�r�c�h� �m�o�d�e�l� �d�e�p�i�c�t�s� �t�h�e� �v�a�r�i�a�b�l�e�s� �I� �s�p�e�c�i�f�i�c�a�l�l�y� 

�s�t�u�d�i�e�d�.� �A�s� �s�t�a�t�e�d� �b�e�f�o�r�e�,� �m�y� �r�e�s�e�a�r�c�h� �f�o�c�u�s�e�d� �o�n� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �m�o�d�e�l�s� �t�o� �p�r�o�d�u�c�e� 

�r�e�s�u�l�t�s�.� �T�h�i�s� �r�e�s�e�a�r�c�h� �r�e�v�i�e�w�e�d� �a� �c�a�s�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �t�h�e� �G�r�a�n�d� �S�t�r�a�t�e�g�y� �S�y�s�t�e�m� 

�f�r�a�m�e�w�o�r�k� �a�t� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �w�a�r�e�h�o�u�s�e� �a�n�d� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �r�e�s�u�l�t�s� �o�b�t�a�i�n�e�d�.� �T�h�e� �t�h�r�e�e� 

�v�a�r�i�a�b�l�e�s� �I� �s�t�u�d�i�e�d� �w�e�r�e� �i�n�t�e�r�v�e�n�t�i�o�n�s�,� �p�e�r�f�o�r�m�a�n�c�e�,� �a�n�d� �t�i�m�e�.� 

�F�i�g�u�r�e� �3�-�1� �d�e�p�i�c�t�s� �v�a�r�i�a�b�l�e�s� �1�-�3� �a�b�o�v�e�.� �I� �s�t�u�d�i�e�d� �t�h�e� �i�m�p�r�o�v�e�m�e�n�t� �i�n�t�e�r�v�e�n�t�i�o�n�s� �w�i�t�h�i�n� �t�h�e� 

�P�e�t�e�r�b�o�r�o�u�g�h� �w�a�r�e�h�o�u�s�e� �f�o�r� �e�a�c�h� �f�r�o�n�t� �f�r�o�m� �A�u�g�u�s�t� �1�9�9�2� �t�o� �J�a�n�u�a�r�y� �1�9�9�5�.� �[�a�l�s�o� 

�d�o�c�u�m�e�n�t�e�d� �t�h�e� �w�a�r�e�h�o�u�s�e� �p�e�r�f�o�r�m�a�n�c�e� �r�e�s�u�l�t�s�.� �A�f�t�e�r� �c�o�m�p�l�e�t�i�n�g� �t�h�o�s�e� �t�w�o� �t�a�s�k�s�,� �I� �t�h�e�n� 

�e�v�a�l�u�a�t�e�d� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t�.� 
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�8�/�9�2� �1�/�9�5� 

�*� �V�a�r�i�a�b�l�e�s� �T�i�m�e�*� � � � � � � 

�F�i�g�u�r�e� �3�-�1�:� �O�p�e�r�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� �M�o�d�e�l� �D�e�p�i�c�t�i�n�g� �V�a�r�i�a�b�l�e�s� �1�-�3� 

�F�i�g�u�r�e� �3�-�2� �d�e�p�i�c�t�s� �t�h�e� �f�o�u�r�t�h� �v�a�r�i�a�b�l�e�,� �l�e�s�s�o�n�s� �l�e�a�r�n�e�d�.� �T�h�e� �f�i�g�u�r�e� �s�h�o�w�s� �D�e�m�i�n�g�'�s� �P�l�a�n�,� 

�D�o�,� �S�t�u�d�y�,� �A�c�t� �i�m�p�r�o�v�e�m�e�n�t� �c�y�c�l�e�.� �T�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t� �p�a�r�t�i�c�i�p�a�n�t�s� �d�e�s�i�g�n�e�d� �p�l�a�n�s�,� 

�c�a�r�r�i�e�d� �o�u�t� �i�n�t�e�r�v�e�n�t�i�o�n�s�,� �s�t�u�d�i�e�d� �t�h�e� �c�h�a�n�g�e�s� �i�n� �t�h�e� �w�a�r�e�h�o�u�s�e� �a�n�d� �t�h�e�n� �a�c�t�e�d� �a�c�c�o�r�d�i�n�g�l�y�.� 

�M�y� �r�e�s�e�a�r�c�h� �a�d�d�e�d� �a�n�o�t�h�e�r� �s�t�e�p� �t�o� �t�h�i�s� �c�y�c�l�e�,� �r�e�c�o�r�d�i�n�g� �l�e�s�s�o�n�s� �l�e�a�r�n�e�d�.� �A�n�o�t�h�e�r� 

�w�a�r�e�h�o�u�s�e� �o�r� �p�o�s�s�i�b�l�y� �a�n�o�t�h�e�r� �o�r�g�a�n�i�z�a�t�i�o�n� �m�a�y� �w�a�n�t� �t�o� �u�s�e� �t�h�e� �G�S�S� �f�r�a�m�e�w�o�r�k� �i�n� �t�h�e�i�r� 

�c�h�a�n�g�e� �e�f�f�o�r�t�.� �T�h�e�y� �c�o�u�l�d� �p�l�a�n� �i�n�t�e�r�v�e�n�t�i�o�n�s� �b�a�s�e�d� �o�n� �(�1�)� �w�h�a�t� �w�o�r�k�e�d� �a�n�d� �d�i�d�n�'�t� �w�o�r�k� �a�t� 

�P�e�t�e�r�b�o�r�o�u�g�h� �a�n�d� �(�2�)� �w�h�a�t� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �p�a�r�t�i�c�i�p�a�n�t�s� �w�o�u�l�d� �h�a�v�e� �d�o�n�e� �d�i�f�f�e�r�e�n�t�l�y� �t�o� 

�g�a�i�n� �b�e�t�t�e�r� �p�e�r�f�o�r�m�a�n�c�e� �i�m�p�r�o�v�e�m�e�n�t� �r�e�s�u�l�t�s�.� 
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�F�i�g�u�r�e� �3�-�2�:� �O�p�e�r�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� �M�o�d�e�l� �D�e�p�i�c�t�i�n�g� �V�a�r�i�a�b�l�e� �4� 

�3�.�2� �D�a�t�a� �R�e�q�u�i�r�e�d� 

�I� �n�e�e�d�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �d�a�t�a� �t�o� �m�e�e�t� �t�h�e� �o�b�j�e�c�t�i�v�e�s� �l�i�s�t�e�d� �i�n� �S�e�c�t�i�o�n� �1�.�4�.�3�.� 

�1�)� �I�n�t�e�r�v�e�n�t�i�o�n�s� �t�h�a�t� �t�o�o�k� �p�l�a�c�e� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t� �(�O�b�j�e�c�t�i�v�e� �1�,� 
�O�b�j�e�c�t�i�v�e� �3�)� 

�2�)� �G�o�a�l�s� �o�f� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t� �(�O�b�j�e�c�t�i�v�e� �3�)� 

�3�)� �P�e�t�e�r�b�o�r�o�u�g�h� �p�e�r�f�o�r�m�a�n�c�e� �q�u�a�n�t�i�t�a�t�i�v�e� �d�a�t�a� �(�O�b�j�e�c�t�i�v�e� �2�,� �O�b�j�e�c�t�i�v�e� �3�,� 
�O�b�j�e�c�t�i�v�e� �4�)� 
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�4�)� �P�e�t�e�r�b�o�r�o�u�g�h� �p�e�r�f�o�r�m�a�n�c�e� �q�u�a�l�i�t�a�t�i�v�e� �d�a�t�a� �(�O�b�j�e�c�t�i�v�e� �3�)� 

�5�)� �P�e�r�f�o�r�m�a�n�c�e� �d�a�t�a� �o�n� �t�w�o� �n�o�n�-�G�S�S� �N�G� �w�a�r�e�h�o�u�s�e�s� �s�i�m�i�l�a�r� �t�o� �P�e�t�e�r�b�o�r�o�u�g�h� 
�(�O�b�j�e�c�t�i�v�e� �4�)� 

�6�)� �E�x�p�e�r�t� �a�d�v�i�c�e� �o�n� �i�n�t�e�r�v�e�n�t�i�o�n�s� �t�o� �d�o� �t�h�e� �s�a�m�e� �o�r� �d�i�f�f�e�r�e�n�t�l�y� �f�o�r� �i�n�c�r�e�a�s�e�d� 
�p�e�r�f�o�r�m�a�n�c�e� �i�m�p�r�o�v�e�m�e�n�t�s� �(�O�b�j�e�c�t�i�v�e� �5�)� 

�T�o� �c�l�a�r�i�f�y�,� �I� �c�o�l�l�e�c�t�e�d� �a�n�d� �a�n�a�l�y�z�e�d� �b�o�t�h� �q�u�a�n�t�i�t�a�t�i�v�e� �a�n�d� �q�u�a�l�i�t�a�t�i�v�e� �P�e�t�e�r�b�o�r�o�u�g�h� 

�p�e�r�f�o�r�m�a�n�c�e� �d�a�t�a�.� �T�h�e� �q�u�a�n�t�i�t�a�t�i�v�e� �d�a�t�a� �c�a�m�e� �f�r�o�m� �t�h�o�s�e� �p�e�r�f�o�r�m�a�n�c�e� �i�n�d�i�c�a�t�o�r�s� �m�e�a�s�u�r�e�d� 

�d�u�r�i�n�g� �t�h�e� �p�r�o�j�e�c�t�.� �T�h�e� �q�u�a�l�i�t�a�t�i�v�e� �d�a�t�a� �c�a�m�e� �f�r�o�m� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �c�o�m�p�l�e�t�e�d� �b�y� �t�h�e� �e�x�p�e�r�t�s�.� 

�S�o�,� �t�h�e� �q�u�a�l�i�t�a�t�i�v�e� �d�a�t�a� �w�e�r�e� �r�e�a�l�l�y� �e�x�p�e�r�t�s �� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �p�e�r�f�o�r�m�a�n�c�e�.� �Q�u�a�l�i�t�a�t�i�v�e� �d�a�t�a� 

�g�a�v�e� �m�e� �i�n�s�i�g�h�t� �i�n�t�o� �w�a�r�e�h�o�u�s�e� �p�e�r�f�o�r�m�a�n�c�e� �i�n�d�i�c�a�t�o�r�s� �t�h�a�t� �w�e�r�e�n�'�t� �m�e�a�s�u�r�e�d� �s�u�c�h� �a�s� 

�e�m�p�l�o�y�e�e� �m�o�r�a�l�e�,� �s�a�t�i�s�f�a�c�t�i�o�n�,� �r�e�l�a�t�i�o�n�s�h�i�p�s�,� �k�n�o�w�l�e�d�g�e�,� �c�o�m�m�u�n�i�c�a�t�i�o�n� �e�t�c�.� 

�3�.�3� �D�a�t�a� �S�o�u�r�c�e�s� 

�T�h�e�r�e� �w�e�r�e� �s�e�v�e�r�a�l� �s�o�u�r�c�e�s� �o�f� �d�a�t�a� �a�v�a�i�l�a�b�l�e�.� �T�h�e� �f�i�r�s�t� �c�a�t�e�g�o�r�y� �o�f� �d�a�t�a� �w�e�r�e� �a�r�c�h�i�v�a�l� �d�a�t�a�.� 

�A�r�c�h�i�v�a�l� �d�a�t�a� �a�r�e� �p�r�i�m�a�r�i�l�y� �h�i�s�t�o�r�i�c�a�l� �d�o�c�u�m�e�n�t�s� �g�e�n�e�r�a�t�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �p�r�o�j�e�c�t� �l�i�f�e�t�i�m�e�.� 

�T�h�e� �s�e�c�o�n�d� �c�a�t�e�g�o�r�y� �o�f� �d�a�t�a� �w�a�s� �s�u�r�v�e�y� �d�a�t�a�.� �E�a�c�h� �i�n�d�i�v�i�d�u�a�l� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �P�D�S�O�F� 

�p�r�o�j�e�c�t� �h�a�d� �h�i�s� �o�r� �h�e�r� �o�w�n� �p�e�r�s�o�n�a�l� �m�e�m�o�r�i�e�s� �o�f� �w�h�a�t� �t�o�o�k� �p�l�a�c�e�,� �t�h�e� �r�e�s�u�l�t�s� �o�b�t�a�i�n�e�d�,� �a�n�d� 

�i�d�e�a�s� �o�n� �w�h�a�t� �t�h�e�y� �w�o�u�l�d� �d�o� �d�i�f�f�e�r�e�n�t�l�y� �n�e�x�t� �t�i�m�e� �t�h�e�y� �a�r�e� �i�n�v�o�l�v�e�d� �i�n� �a� �s�i�m�i�l�a�r� �p�r�o�j�e�c�t�.� 

�T�h�e�s�e� �d�a�t�a� �s�t�o�r�e�d� �i�n� �t�h�e� �m�i�n�d� �a�r�e� �r�e�f�e�r�r�e�d� �t�o� �a�s� �s�u�r�v�e�y� �d�a�t�a�.� 

�I�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�o� �s�t�a�t�e� �t�h�e� �b�i�a�s� �o�f� �m�y� �s�o�u�r�c�e�s� �w�h�i�c�h� �i�n� �t�u�r�n� �b�i�a�s� �m�y� �d�a�t�a�.� �A�r�c�h�i�v�a�l� �a�n�d� 

�s�u�r�v�e�y� �d�a�t�a� �m�a�y� �b�e� �b�i�a�s�e�d�.� �P�e�o�p�l�e� �w�h�o� �w�r�i�t�e� �d�o�c�u�m�e�n�t�s� �p�u�t� �t�h�e�i�r� �b�i�a�s� �i�n�t�o� �t�h�e� �a�c�c�o�u�n�t�.� 

�P�e�o�p�l�e�'�s� �e�m�o�t�i�o�n�s� �a�n�d� �f�e�e�l�i�n�g�s� �c�a�n� �c�l�o�u�d� �a�c�c�o�u�n�t�s� �o�f� �e�v�e�n�t�s�.� �I� �r�e�c�o�g�n�i�z�e� �t�h�i�s� �b�i�a�s� �i�n� �m�y� 

�d�a�t�a� �a�n�d� �t�r�i�e�d� �t�o� �r�e�d�u�c�e� �t�h�e� �e�f�f�e�c�t� �b�y� �s�a�m�p�l�i�n�g� �m�a�n�y� �e�x�p�e�r�t�s� �a�n�d� �c�h�e�c�k�i�n�g� �a�r�c�h�i�v�a�l� �d�a�t�a� 

�a�g�a�i�n�s�t� �s�u�r�v�e�y� �d�a�t�a�.� 
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�3�.�3�.�1� �A�r�c�h�i�v�a�l� �D�a�t�a� 

�T�h�i�s� �d�a�t�a� �c�a�t�e�g�o�r�y� �c�o�n�s�i�s�t�s� �o�f� �d�o�c�u�m�e�n�t�s� �g�e�n�e�r�a�t�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �l�i�f�e�t�i�m�e� �o�f� �t�h�e� �p�r�o�j�e�c�t�.� �I� 

�n�e�e�d�e�d� �a�r�c�h�i�v�a�l� �d�a�t�a� �o�n� �a�l�l� �p�o�i�n�t�s� �m�e�n�t�i�o�n�e�d� �i�n� �S�e�c�t�i�o�n� �3�.�2�.� �T�h�e�y� �w�e�r�e�:� 

�1�)� �I�n�t�e�r�v�e�n�t�i�o�n�s� �t�h�a�t� �t�o�o�k� �p�l�a�c�e� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t� 

�2�)� �G�o�a�l�s� �o�f� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t� 

�3�)� �P�e�t�e�r�b�o�r�o�u�g�h� �p�e�r�f�o�r�m�a�n�c�e� �q�u�a�n�t�i�t�a�t�i�v�e� �d�a�t�a� 

�4�)� �P�e�t�e�r�b�o�r�o�u�g�h� �p�e�r�f�o�r�m�a�n�c�e� �q�u�a�l�i�t�a�t�i�v�e� �d�a�t�a� 

�5�)� �P�e�r�f�o�r�m�a�n�c�e� �d�a�t�a� �o�n� �t�w�o� �n�o�n�-�G�S�S� �N�G� �w�a�r�e�h�o�u�s�e�s� �s�i�m�i�l�a�r� �t�o� �P�e�t�e�r�b�o�r�o�u�g�h� 

�6�)� �E�x�p�e�r�t� �a�d�v�i�c�e� �o�n� �i�n�t�e�r�v�e�n�t�i�o�n�s� �t�o� �d�o� �t�h�e� �s�a�m�e� �o�r� �d�i�f�f�e�r�e�n�t�l�y� �f�o�r� �i�n�c�r�e�a�s�e�d� 
�p�e�r�f�o�r�m�a�n�c�e� �i�m�p�r�o�v�e�m�e�n�t�s� 

�A�r�c�h�i�v�a�l� �d�a�t�a� �s�o�u�r�c�e�s� �a�r�e� �l�i�s�t�e�d� �b�e�l�o�w�,� �a�l�o�n�g� �w�i�t�h� �t�h�e� �d�a�t�a� �t�h�e�y� �p�r�o�v�i�d�e�d� �a�s� �n�u�m�b�e�r�e�d� 

�a�b�o�v�e�.� 

�¢� �P�r�o�j�e�c�t� �R�e�p�o�r�t�s� �-�-�-� �1�,�2�,�3�,�4�,�6� 

�*� �V�Q�P�C� �i�n�t�e�r�n�a�l� �&� �e�x�t�e�r�n�a�l� �p�r�o�j�e�c�t� �r�e�p�o�r�t�s� 

�¢� �N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s� �i�n�t�e�r�n�a�l� �&� �e�x�t�e�r�n�a�l� �p�r�o�j�e�c�t� �r�e�p�o�r�t�s� 

�¢� �M�e�e�t�i�n�g� �N�o�t�e�s� �/� �R�e�p�o�r�t�s� �o�f� �O�u�t�p�u�t� �-�-� �1�,�2�,�4�,�6� 

�*� �V�Q�P�C� �p�r�o�j�e�c�t� �t�e�a�m� �m�e�e�t�i�n�g�s� 

�¢� �V�Q�P�C�/�P�e�t�e�r�b�o�r�o�u�g�h� �p�r�o�j�e�c�t� �t�e�a�m� �m�e�e�t�i�n�g�s� 

�¢� �P�D�S�O�F� �"�B�"� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �t�e�a�m� �m�e�e�t�i�n�g�s� 

�¢� �B�o�o�t�c�a�m�p� �r�e�p�o�r�t�s� 

�¢� �V�Q�P�C� �T�r�i�p� �R�e�p�o�r�t�s� �-�-� �1�,�3�,�4� 

�¢� �P�e�t�e�r�b�o�r�o�u�g�h� �F�i�n�a�n�c�i�a�l� �P�e�r�f�o�r�m�a�n�c�e� �R�e�p�o�r�t�s� �-�-� �3� 

�¢� �T�h�e� �V�i�s�u�a�l� �M�a�n�a�g�e�m�e�n�t� �B�o�a�r�d�s� �-�-� �2�,�3�,�5� 

�¢� �C�h�a�r�t�b�o�o�k�s� �-�-� �2�,�3�,�4�,�5�,�6� 

�¢� �P�E�P� �R�e�p�o�r�t�s� �-�-� �5� 
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�_�«� �T�h�e� �N�G� �P�e�r�f�o�r�m�a�n�c�e� �I�m�p�r�o�v�e�m�e�n�t� �H�a�n�d�b�o�o�k� �-�-� �1�,�2�,�4�,�6� 

�¢� �P�r�o�j�e�c�t� �S�c�o�p�i�n�g� �A�g�r�e�e�m�e�n�t�s� �/� �C�o�n�t�r�a�c�t�s� �-�-� �1�,�2� 

�«� �M�e�m�o�s�,� �L�e�t�t�e�r�s�,� �E�m�a�i�l�s� �-�-� �1�,�2�,�3�,�4�,�6� 

�¢� �V�Q�P�C� �P�r�o�j�e�c�t� �F�o�l�d�e�r� �o�n� �C�o�m�m�u�n�i�t�y� �S�e�r�v�e�r� �-�-� �1�,�2�,�3�,�4�,�6� 

�¢�«� �P�e�r�s�o�n�a�l� �C�o�m�p�u�t�e�r� �F�i�l�e�s� �-�-� �1�,�2�,�3�,�4�;�6� 

�¢� �O�t�h�e�r� �V�Q�O�P�C� �G�r�a�d�u�a�t�e� �S�t�u�d�e�n�t� �T�h�e�s�e�s� �a�n�d� �D�i�s�s�e�r�t�a�t�i�o�n�s� �-�-� �1�,�2�,�3�,�4�,�6� 

�¢� �A�r�t�i�c�l�e�s� �W�r�i�t�t�e�n� �o�n� �t�h�e� �N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s� �C�h�a�n�g�e� �E�f�f�o�r�t� �-�-� �1�,�2�,�3�,�4�,�6� 

�¢�«� �N�G� �D�i�s�t�r�i�b�u�t�i�o�n� �W�a�r�e�h�o�u�s�e� �S�u�r�v�e�y� �-�-� �3�,�4�,�5� 

�A� �s�p�e�c�i�a�l� �n�o�t�e� �o�n� �p�e�r�f�o�r�m�a�n�c�e� �d�a�t�a� �o�f� �t�h�e� �t�w�o� �n�o�n�-�G�S�S� �N�G� �w�a�r�e�h�o�u�s�e�s� �s�i�m�i�l�a�r� �t�o� 

�P�e�t�e�r�b�o�r�o�u�g�h� �(�l�i�s�t�e�d� �#�5�)�.� �I�n� �t�r�y�i�n�g� �t�o� �i�d�e�n�t�i�f�y� �t�w�o� �w�a�r�e�h�o�u�s�e�s� �s�i�m�i�l�a�r� �t�o� �P�e�t�e�r�b�o�r�o�u�g�h�,� �I� 

�s�p�o�k�e� �t�o� �D�a�v�e� �D�e�x�t�e�r�,� �M�i�k�e� �S�u�l�l�i�v�a�n�,� �B�a�r�r�y� �D�o�g�g�a�r�t�,� �R�e�n�e� �C�o�u�t�u�r�e�,� �a�n�d� �T�o�m� �G�y�l�e�s� �f�r�o�m� 

�N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s�,� �a�l�o�n�g� �w�i�t�h� �S�c�o�t�t� �S�i�n�k�,� �A�l�t�y�n� �C�l�a�r�k�,� �a�n�d� �S�t�e�p�h�e�n� �H�a�c�k�e�r� �f�r�o�m� �t�h�e� 

�V�Q�P�C�.� �I�t�e�m�s� �t�h�a�t� �I� �f�e�l�t� �w�e�r�e� �i�m�p�o�r�t�a�n�t� �t�o� �t�r�y� �t�o� �m�a�t�c�h� �b�e�t�w�e�e�n� �t�h�e� �t�h�r�e�e� �w�a�r�e�h�o�u�s�e�s� �w�e�r�e�:� 

�v�o�l�u�m�e� �o�f� �p�r�o�d�u�c�t�,� �t�e�c�h�n�o�l�o�g�y�,� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s�,� �u�n�i�o�n� �p�r�e�s�e�n�c�e�,� �t�y�p�e� �o�f� �p�r�o�d�u�c�t�,� 

�c�u�s�t�o�m�e�r�s�,� �a�n�d� �p�h�y�s�i�c�a�l� �s�i�z�e�.� �C�h�a�t�h�a�m� �a�n�d� �S�u�d�b�u�r�y� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �a�s� �t�h�e� �t�w�o� �n�o�n�-�G�S�S� 

�N�G� �w�a�r�e�h�o�u�s�e�s� �c�l�o�s�e�s�t� �t�o� �P�e�t�e�r�b�o�r�o�u�g�h� �a�l�o�n�g� �s�e�v�e�r�a�l� �o�p�e�r�a�t�i�n�g� �a�s�p�e�c�t�s�.� �P�r�o�f�i�l�e� 

�i�n�f�o�r�m�a�t�i�o�n� �o�n� �S�u�d�b�u�r�y�,� �C�h�a�t�h�a�m�,� �a�n�d� �P�e�t�e�r�b�o�r�o�u�g�h� �w�e�r�e� �o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�e�i�r� �r�e�s�p�e�c�t�i�v�e� 

�C�h�a�n�g�e� �A�g�e�n�t�.� �A� �s�u�m�m�a�r�y� �o�f� �t�h�e� �s�i�m�i�l�a�r�i�t�i�e�s� �a�n�d� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �a�l�l� �t�h�r�e�e� �w�a�r�e�h�o�u�s�e�s� 

�c�a�n� �b�e� �f�o�u�n�d� �i�n� �C�h�a�p�t�e�r� �4�.� �F�u�l�l� �p�r�o�f�i�l�e�s� �o�f� �e�a�c�h� �w�a�r�e�h�o�u�s�e� �c�a�n� �b�e� �f�o�u�n�d� �i�n� �A�p�p�e�n�d�i�x� �G�.� 

�3�.�3�.�2� �S�u�r�v�e�y� �D�a�t�a� 

�D�a�t�a� �s�o�m�e�t�i�m�e� �l�i�e� �b�u�r�i�e�d� �d�e�e�p� �w�i�t�h�i�n� �t�h�e� �m�i�n�d�s� �o�r� �w�i�t�h�i�n� �t�h�e� �a�t�t�i�t�u�d�e�s�,� �f�e�e�l�i�n�g�s�,� 

�p�e�r�c�e�p�t�i�o�n�s� �a�n�d� �r�e�a�c�t�i�o�n�s� �o�f� �p�e�o�p�l�e�.� �I� �r�e�c�o�g�n�i�z�e�d� �t�h�a�t� �s�u�r�v�e�y� �d�a�t�a� �w�o�u�l�d� �b�e� �n�e�c�e�s�s�a�r�y� �o�n� 

�a�l�l� �t�h�e� �p�o�i�n�t�s� �m�e�n�t�i�o�n�e�d� �i�n� �S�e�c�t�i�o�n� �3�.�2� �e�x�c�e�p�t� �P�e�t�e�r�b�o�r�o�u�g�h� �p�e�r�f�o�r�m�a�n�c�e� �q�u�a�n�t�i�t�a�t�i�v�e� �d�a�t�a� 

�(�l�i�s�t�e�d� �#�3�)�.� �S�u�r�v�e�y� �d�a�t�a� �w�e�r�e� �u�s�e�d� �t�o� �f�i�l�l� �i�n� �t�h�e� �b�l�a�n�k�s� �o�n� �w�h�a�t� �h�a�p�p�e�n�e�d� �h�i�s�t�o�r�i�c�a�l�l�y� 
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�t�h�r�o�u�g�h� �t�h�e� �l�i�f�e� �o�f� �t�h�e� �p�r�o�j�e�c�t�.� �Q�u�e�s�t�i�o�n�n�a�i�r�e�s� �w�e�r�e� �u�s�e�d� �t�o� �t�a�p� �i�n�t�o� �s�u�r�v�e�y� �d�a�t�a� �o�n� 

�p�e�r�c�e�i�v�e�d� �w�a�r�e�h�o�u�s�e� �p�e�r�f�o�r�m�a�n�c�e�.� �S�u�r�v�e�y� �d�a�t�a� �w�e�r�e� �a�l�s�o� �u�s�e�d� �t�o� �u�n�d�e�r�s�t�a�n�d� �w�h�a�t� 

�i�n�t�e�r�v�e�n�t�i�o�n�s� �p�r�o�j�e�c�t� �p�a�r�t�i�c�i�p�a�n�t�s� �w�o�u�l�d� �d�o� �t�h�e� �s�a�m�e� �o�r� �d�i�f�f�e�r�e�n�t�l�y� �t�o� �g�e�t� �g�r�e�a�t�e�r� 

�p�e�r�f�o�r�m�a�n�c�e� �i�m�p�r�o�v�e�m�e�n�t� �r�e�s�u�l�t�s�,� �b�a�s�e�d� �o�n� �t�h�e� �l�e�s�s�o�n�s� �t�h�e�y� �l�e�a�r�n�e�d� �t�h�r�o�u�g�h� �p�r�o�j�e�c�t� 

�p�a�r�t�i�c�i�p�a�t�i�o�n�.� �I� �g�a�t�h�e�r�e�d� �s�u�r�v�e�y� �d�a�t�a� �f�r�o�m� �t�h�e� �f�o�l�l�o�w�i�n�g� �e�x�p�e�r�t�s�/�p�r�o�j�e�c�t� �p�a�r�t�i�c�i�p�a�n�t�s�:� 

�¢� �P�e�t�e�r�b�o�r�o�u�g�h� �E�m�p�l�o�y�e�e�s� 

�¢� �N�G� �C�o�r�p�o�r�a�t�e� �E�m�p�l�o�y�e�e�s� 

�*� �V�Q�P�C� �E�m�p�l�o�y�e�e�s� 

�¢� �P�e�t�e�r�b�o�r�o�u�g�h� �C�u�s�t�o�m�e�r�s� 

�*� �S�u�d�b�u�r�y� �a�n�d� �C�h�a�t�h�a�m� �E�m�p�l�o�y�e�e�s� 

�M�y� �p�e�r�s�o�n�a�l� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t� �w�a�s� �a� �s�o�u�r�c�e� �o�f� �s�u�r�v�e�y� �d�a�t�a�.� �H�a�v�i�n�g� �b�e�e�n� 

�i�n�v�o�l�v�e�d� �i�n� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �p�r�o�j�e�c�t�,� �I� �h�a�d� �f�i�r�s�t� �h�a�n�d� �o�b�s�e�r�v�a�t�i�o�n�s� �o�f� �p�r�o�j�e�c�t� �e�v�e�n�t�s� �w�h�i�l�e� 

�t�h�e�y� �h�a�p�p�e�n�e�d�.� �I� �w�a�s� �p�a�r�t� �o�f� �t�h�e� �V�Q�P�C� �t�e�a�m� �a�n�d� �u�s�e�d� �m�y� �o�b�s�e�r�v�a�t�i�o�n�s� �w�h�i�l�e�  � ��i�n� �t�h�e� �f�i�e�l�d �� 

�a�s� �r�e�l�e�v�a�n�t� �d�a�t�a�.� 

�3�.�4� �D�a�t�a� �C�o�l�l�e�c�t�i�o�n� �P�r�o�c�e�s�s� 

�T�h�e� �n�e�x�t� �i�s�s�u�e� �i�s� �t�h�e� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �p�r�o�c�e�s�s�.� �S�e�c�t�i�o�n� �3�.�4� �i�s� �a� �d�i�s�c�u�s�s�i�o�n� �o�f� �m�e�t�h�o�d�s� �f�o�r� 

�c�o�l�l�e�c�t�i�n�g� �b�o�t�h� �a�r�c�h�i�v�a�l� �a�n�d� �s�u�r�v�e�y� �d�a�t�a�.� �T�h�e� �t�o�o�l�s� �n�e�e�d�e�d� �t�o� �c�o�l�l�e�c�t� �s�u�r�v�e�y� �d�a�t�a� �a�r�e� �a�l�s�o� 

�i�n�c�l�u�d�e�d�.� 

�3�.�4�.�1� �A�r�c�h�i�v�a�l� �D�a�t�a� 

�M�o�s�t� �o�f� �t�h�e� �a�r�c�h�i�v�a�l� �d�a�t�a� �w�e�r�e� �e�l�e�c�t�r�o�n�i�c� �o�r� �p�a�p�e�r� �d�o�c�u�m�e�n�t�s�.� �T�h�e� �V�i�s�u�a�l� �M�a�n�a�g�e�m�e�n�t� 

�B�o�a�r�d�s� �(�V�M�B�)� �w�e�r�e� �a�n� �e�x�c�e�p�t�i�o�n�.� �T�h�e�s�e� �a�r�e� �p�h�y�s�i�c�a�l� �b�o�a�r�d�s� �h�a�n�g�i�n�g� �i�n� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� 

�w�a�r�e�h�o�u�s�e�.� �H�o�w�e�v�e�r�,� �t�h�e� �d�a�t�a� �o�n� �t�h�e�s�e� �b�o�a�r�d�s� �w�e�r�e� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �c�h�a�r�t�b�o�o�k�s�,� �w�h�i�c�h� �a�r�e� 

�r�e�p�o�r�t�s� �o�f� �w�a�r�e�h�o�u�s�e� �p�e�r�f�o�r�m�a�n�c�e�.� �D�o�c�u�m�e�n�t�s� �w�e�r�e� �s�e�c�u�r�e�d� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �m�a�n�n�e�r�:� 
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�¢� �P�h�o�n�e�d� �a�p�p�r�o�p�r�i�a�t�e� �p�e�r�s�o�n� �a�n�d� �a�s�k�e�d� �t�h�a�t� �t�h�e�y� �s�e�n�d�/�f�a�x� �m�e� �p�a�p�e�r� �o�r� �e�l�e�c�t�r�o�n�i�c� 

�c�o�p�i�e�s� �o�f� �d�o�c�u�m�e�n�t�s�;� �a�n�d� 

�¢� �D�o�w�n�l�o�a�d�e�d� �e�l�e�c�t�r�o�n�i�c� �f�i�l�e�s� �f�r�o�m� �V�Q�P�C� �p�r�o�j�e�c�t� �f�o�l�d�e�r� �o�n� �c�o�m�m�u�n�i�t�y� �s�e�r�v�e�r�.� 

�I�d�e�n�t�i�f�y�i�n�g� �t�h�e� �"�a�p�p�r�o�p�r�i�a�t�e� �p�e�r�s�o�n �� �w�h�o� �h�a�d� �t�h�e� �d�o�c�u�m�e�n�t�s� �I� �n�e�e�d�e�d� �w�a�s� �n�o�t� �d�i�f�f�i�c�u�l�t�.� 

�H�a�v�i�n�g� �b�e�e�n� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �p�r�o�j�e�c�t�,� �I� �k�n�e�w� �w�h�o� �t�h�e� �k�e�y� �p�l�a�y�e�r�s� �w�e�r�e� �a�n�d� �t�h�e�i�r� �r�e�s�p�e�c�t�i�v�e� 

�r�o�l�e�s�.� 

�3�.�4�.�2� �S�u�r�v�e�y� �D�a�t�a� 

�I� �n�e�e�d�e�d� �s�u�r�v�e�y� �d�a�t�a� �o�n� �i�n�t�e�r�v�e�n�t�i�o�n�s� �t�o� �c�h�e�c�k� �a�g�a�i�n�s�t� �w�h�a�t� �I� �w�a�s� �a�b�l�e� �t�o� �p�i�e�c�e� �t�o�g�e�t�h�e�r� 

�f�r�o�m� �d�o�c�u�m�e�n�t�a�t�i�o�n�.� �T�h�e� �e�x�p�e�r�t�s� �h�e�l�p�e�d� �m�e� �t�o� �a�d�d�,� �s�u�b�t�r�a�c�t�,� �o�r� �c�l�a�r�i�f�y� �i�n�t�e�r�v�e�n�t�i�o�n�s�.� �I� 

�c�o�l�l�e�c�t�e�d� �h�i�s�t�o�r�i�c�a�l� �i�n�t�e�r�v�e�n�t�i�o�n� �s�u�r�v�e�y� �d�a�t�a� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �m�a�n�n�e�r�:� 

�«� �D�e�t�e�r�m�i�n�e�d� �t�h�e� �e�x�p�e�r�t�s�,� �p�e�r� �f�r�o�n�t�,� �w�h�o� �w�e�r�e� �m�o�s�t� �k�n�o�w�l�e�d�g�e�a�b�l�e� �a�b�o�u�t� �w�h�a�t� 
�w�e�n�t� �o�n�;� 

�¢� �S�e�n�t� �t�h�o�s�e� �e�x�p�e�r�t�s� �c�h�a�r�t�s� �d�e�p�i�c�t�i�n�g� �a�l�l� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n�s�,� �p�e�r� �f�r�o�n�t�,� �t�h�a�t� �I� �h�a�d� 
�b�e�e�n� �a�b�l�e� �t�o� �p�i�e�c�e� �t�o�g�e�t�h�e�r�;� �a�n�d� 

�¢� �H�a�d� �t�h�e� �e�x�p�e�r�t�s� �r�e�v�i�e�w� �t�h�e� �c�h�a�r�t� �f�o�r� �t�h�e�i�r� �f�r�o�n�t�,� �a�d�d�i�n�g� �o�r� �s�u�b�t�r�a�c�t�i�n�g� 
�i�n�t�e�r�v�e�n�t�i�o�n�s� �b�a�s�e�d� �o�n� �t�h�e�i�r� �e�x�p�e�r�i�e�n�c�e�.� 

�I� �a�l�s�o� �n�e�e�d�e�d� �s�u�r�v�e�y� �d�a�t�a� �o�n� �t�h�e� �d�e�t�e�r�m�i�n�e�d� �g�o�a�l�s� �o�f� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t�.� �V�i�a� �p�h�o�n�e� �a�n�d� 

�p�e�r�s�o�n�a�l� �i�n�t�e�r�v�i�e�w�,� �I� �d�i�s�c�u�s�s�e�d� �t�h�e� �g�o�a�l� �s�t�a�t�e�m�e�n�t� �w�i�t�h� �D�r�.� �S�c�o�t�t� �S�i�n�k� �a�n�d� �A�l�t�y�n� �C�l�a�r�k� �o�f� 

�t�h�e� �V�Q�O�P�C�,� �a�l�o�n�g� �w�i�t�h� �M�i�k�e� �S�u�l�l�i�v�a�n�,� �B�a�r�r�y� �D�o�g�g�a�r�t�,� �a�n�d� �D�a�v�e� �D�e�x�t�e�r� �o�f� �N�a�t�i�o�n�a�l� 

�G�r�o�c�e�r�s�.� �T�h�e� �g�o�a�l� �a�t� �t�h�e� �o�u�t�s�e�t� �o�f� �t�h�e� �p�r�o�j�e�c�t� �w�a�s� �t�o� �a�c�h�i�e�v�e� �s�i�g�n�i�f�i�c�a�n�t� �i�m�p�r�o�v�e�m�e�n�t� �i�n� �a� 

�p�o�r�t�i�o�n� �o�f� �t�h�e� �t�o�t�a�l� �d�i�s�t�r�i�b�u�t�i�o�n� �s�y�s�t�e�m� �(�P�e�t�e�r�b�o�r�o�u�g�h�)� �i�n� �a�n� �e�i�g�h�t�e�e�n� �m�o�n�t�h� �p�e�r�i�o�d� �o�f� �t�i�m�e�.� 

�A�l�s�o� �t�h�r�o�u�g�h� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t�,� �N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s� �a�n�d� �t�h�e� �V�Q�P�C� �w�e�r�e� �a�t�t�e�m�p�t�i�n�g� �t�o� �l�e�a�r�n� 

�h�o�w� �t�o� �i�n�t�e�g�r�a�t�e� �r�e�-�e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �c�o�n�t�i�n�u�o�u�s� �i�m�p�r�o�v�e�m�e�n�t�;� �t�o� �r�e�-�e�n�g�i�n�e�e�r� �a�n�d� �a�t� �t�h�e� 

�s�a�m�e� �t�i�m�e� �b�u�i�l�d� �t�h�e� �c�a�p�a�c�i�t�y� �t�o� �c�o�n�t�i�n�u�o�u�s�l�y� �i�m�p�r�o�v�e� �(�S�i�n�k� �a�n�d� �P�o�i�r�i�e�r�,� �1�9�9�4�)�.� 
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�T�h�e� �s�e�t� �g�o�a�l�s� �o�f� �t�h�e� �p�r�o�j�e�c�t� �w�e�r�e�:� 

�1�)� �A�c�h�i�e�v�e� �a� �m�i�n�i�m�u�m� �3�0�%� �p�e�r�f�o�r�m�a�n�c�e� �i�m�p�r�o�v�e�m�e�n�t�,� �w�h�i�c�h� �t�r�a�n�s�l�a�t�e�s� �i�n�t�o� �a� 
�$�2�.�5�6� �m�i�l�l�i�o�n� �c�o�s�t� �r�e�d�u�c�t�i�o�n�,� �o�r� �a�n� �i�n�c�r�e�a�s�e� �i�n� �t�h�r�o�u�g�h�p�u�t� �o�f� �a�p�p�r�o�x�i�m�a�t�e�l�y� 
�2�9�,�0�0�0� �t�o�n�s� �w�i�t�h� �n�o� �c�h�a�n�g�e� �i�n� �o�p�e�r�a�t�i�n�g� �c�o�s�t�s�,� �o�r� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �b�o�t�h�.� 

�2�)� �E�x�p�e�r�i�m�e�n�t� �w�i�t�h� �c�o�n�t�i�n�u�o�u�s� �i�m�p�r�o�v�e�m�e�n�t� �a�n�d� �r�e�e�n�g�i�n�e�e�r�i�n�g� �s�i�m�u�l�t�a�n�e�o�u�s�l�y�.� 

�3�)� �S�u�s�t�a�i�n� �i�m�p�r�o�v�e�m�e�n�t�s� �o�v�e�r� �t�i�m�e�.� �S�u�s�t�a�i�n� �a� �c�u�l�t�u�r�e�/�e�n�v�i�r�o�n�m�e�n�t� �o�f� �c�o�n�t�i�n�u�o�u�s� 
�i�m�p�r�o�v�e�m�e�n�t� �a�n�d� �r�e�e�n�g�i�n�e�e�r�i�n�g� �o�v�e�r� �t�i�m�e�.� 

�A�l�t�h�o�u�g�h� �P�e�t�e�r�b�o�r�o�u�g�h�,� �C�h�a�t�h�a�m� �a�n�d� �S�u�d�b�u�r�y�'�s� �p�e�r�f�o�r�m�a�n�c�e� �r�e�s�u�l�t�s� �w�e�r�e� �d�o�c�u�m�e�n�t�e�d� 

�(�a�r�c�h�i�v�a�l� �d�a�t�a�)�,� �I� �s�o�u�g�h�t� �c�l�a�r�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �r�e�s�u�l�t�s�.� �I� �h�a�d� �f�r�e�q�u�e�n�t� �d�i�s�c�u�s�s�i�o�n�s� �w�i�t�h� �M�i�k�e� 

�S�u�l�l�i�v�a�n� �a�n�d� �A�l�t�y�n� �C�l�a�r�k� �a�b�o�u�t� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �r�e�s�u�l�t�s�.� 

�I� �u�s�e�d� �t�w�o� �s�i�m�i�l�a�r� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �t�o� �c�o�l�l�e�c�t� �t�h�e� �f�o�u�r�t�h� �t�y�p�e� �o�f� �s�u�r�v�e�y� �d�a�t�a�,� �e�x�p�e�r�t�s �� 

�p�e�r�c�e�p�t�i�o�n�s� �o�f� �P�e�t�e�r�b�o�r�o�u�g�h� �p�e�r�f�o�r�m�a�n�c�e�.� �A�s� �i�n�d�i�c�a�t�e�d� �i�n� �S�e�c�t�i�o�n� �3�.�3�.�1�,� �t�h�e� �c�h�a�r�t�b�o�o�k� 

�w�a�s� �a� �s�o�u�r�c�e� �o�f� �p�e�r�f�o�r�m�a�n�c�e� �d�a�t�a� �f�o�r� �P�e�t�e�r�b�o�r�o�u�g�h�.� �A�l�o�n�g� �w�i�t�h� �q�u�a�n�t�i�t�a�t�i�v�e� �d�a�t�a�,� �n�i�n�e� 

�c�h�a�r�t�b�o�o�k�s� �a�l�s�o� �i�n�c�l�u�d�e�d� �r�e�s�u�l�t�s� �o�f� �a� �q�u�e�s�t�i�o�n�n�a�i�r�e� �o�n� �w�a�r�e�h�o�u�s�e� �p�e�r�f�o�r�m�a�n�c�e� �f�o�r� �t�h�a�t� 

�m�o�n�t�h�.� �T�h�i�s� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �a�d�m�i�n�i�s�t�r�a�t�e�d� �t�o� �a� �s�t�r�a�t�i�f�i�e�d� �r�a�n�d�o�m� �s�a�m�p�l�e� �o�f� �n�i�n�e� �t�o� 

�t�h�i�r�t�e�e�n� �P�e�t�e�r�b�o�r�o�u�g�h� �e�m�p�l�o�y�e�e�s� �a�c�r�o�s�s� �d�i�f�f�e�r�e�n�t� �s�h�i�f�t�s� �e�v�e�r�y� �m�o�n�t�h�.� �T�h�e� �c�h�a�r�t�b�o�o�k� 

�q�u�e�s�t�i�o�n�n�a�i�r�e� �i�s� �r�e�p�r�e�s�e�n�t�e�d� �i�n� �F�i�g�u�r�e� �3�-�3�.� 

� � 

� � 

�Q�u�a�l�i�t�a�t�i�v�e� �D�a�t�a� �O�b�t�a�i�n�e�d� �f�o�r� �t�h�e� �(�M�o�n�t�h�)� �P�e�t�e�r�b�o�r�o�u�g�h� 
�C�h�a�r�t�b�o�o�k� �B�a�s�e�d�.� �o�n� �E�m�p�l�o�y�e�e� �R�e�s�p�o�n�s�e�s� 

�1�.� �I�s� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �D�i�s�t�r�i�b�u�t�i�o�n� �S�y�s�t�e�m� �g�e�t�t�i�n�g� �b�e�t�t�e�r�?� 

�2�.� �H�o�w� �d�o� �y�o�u� �k�n�o�w�?� 

�3�.� �O�n� �w�h�a�t� �b�a�s�i�s� �d�o� �y�o�u� �m�a�k�e� �t�h�i�s� �d�e�c�i�s�i�o�n�?� 

�4�,� �O�t�h�e�r� �Q�u�e�s�t�i�o�n�s� �a�n�d� �c�o�n�c�e�r�n�s� �o�f� �t�h�e� �e�m�p�l�o�y�e�e�s�.� 
� � 

�F�i�g�u�r�e� �3�-�3�:� �P�e�t�e�r�b�o�r�o�u�g�h� �M�o�n�t�h�l�y� �C�h�a�r�t�b�o�o�k� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 
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� 



�I� �a�l�s�o� �w�a�n�t�e�d� �t�o� �c�o�l�l�e�c�t� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �p�e�r�f�o�r�m�a�n�c�e� �f�r�o�m� �m�e�m�b�e�r�s� �o�f� �t�h�e� �D�e�s�i�g�n� �a�n�d� 

�D�e�v�e�l�o�p�m�e�n�t� �T�e�a�m� �(�D�D�T�)� �a�n�d� �S�t�e�e�r�i�n�g� �C�o�m�m�i�t�t�e�e� �(�S�C�)� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �t�e�a�m�s�.� �T�h�e� 

�m�o�n�t�h�l�y� �c�h�a�r�t�b�o�o�k� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �n�o�t� �a�d�m�i�n�i�s�t�e�r�e�d� �t�o� �t�h�e�m�.� �S�o�,� �I� �d�e�s�i�g�n�e�d� �a� �s�i�m�i�l�a�r� 

�q�u�e�s�t�i�o�n�n�a�i�r�e� �s�p�e�c�i�f�i�c�a�l�l�y� �f�o�r� �t�h�e�m�.� �I�t� �i�s� �d�e�p�i�c�t�e�d� �i�n� �F�i�g�u�r�e� �3�-�4�.� �T�h�e� �m�e�t�h�o�d� �o�f� 

�a�d�m�i�n�i�s�t�r�a�t�i�o�n� �a�n�d� �c�o�l�l�e�c�t�i�o�n� �w�a�s� �a�s� �f�o�l�l�o�w�s�:� 

�¢� �B�a�r�r�y� �D�o�g�g�a�r�t� �o�f� �N�G� �s�e�n�t� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �t�o� �t�h�e� �D�D�T� �a�n�d� �S�C� �t�e�a�m� �m�e�m�b�e�r�s� 
�w�o�r�k�i�n�g� �a�t� �h�i�s� �l�o�c�a�t�i�o�n� �i�n� �T�o�r�o�n�t�o�.� 

�¢� �M�i�k�e� �S�u�l�l�i�v�a�n� �o�f� �P�e�t�e�r�b�o�r�o�u�g�h� �d�i�s�t�r�i�b�u�t�e�d� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �t�o� �D�D�T� �a�n�d� �S�C� 
�m�e�m�b�e�r�s� �a�t� �P�e�t�e�r�b�o�r�o�u�g�h�.� 

�¢� �[�f�a�x�e�d� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �t�o� �t�h�e� �r�e�m�a�i�n�i�n�g� �D�D�T� �a�n�d� �S�C� �t�e�a�m� �m�e�m�b�e�r�s� �a�t� �o�t�h�e�r� 
�l�o�c�a�t�i�o�n�s�.� 

�¢� �A�l�l� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �w�e�r�e� �f�a�x�e�d� �b�a�c�k� �t�o� �m�e�.� 

�T�h�i�s� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �a�d�m�i�n�i�s�t�r�a�t�e�d� �t�o� �a� �t�o�t�a�l� �o�f� �t�w�e�n�t�y� �p�e�o�p�l�e�,� �w�i�t�h� �a� �r�e�t�u�r�n� �o�f� �t�e�n�.� 
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�D�e�a�r� �P�e�t�e�r�b�o�r�o�u�g�h� �D�i�s�t�r�i�b�u�t�i�o�n� �S�y�s�t�e�m� �o�f� �T�h�e� �F�u�t�u�r�e� �P�a�r�t�i�c�i�p�a�n�t�:� 

�M�y� �n�a�m�e� �i�s� �K�a�r�e�n� �M�a�t�u�s�z� �a�n�d� �I� �a�m� �a� �g�r�a�d�u�a�t�e� �s�t�u�d�e�n�t� �a�t� �V�i�r�g�i�n�i�a� �T�e�c�h� �c�o�n�d�u�c�t�i�n�g� �a� 
�c�o�m�p�r�e�h�e�n�s�i�v�e� �s�t�u�d�y� �o�n� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �D�i�s�t�r�i�b�u�t�i�o�n� �S�y�s�t�e�m� �o�f� �t�h�e� �F�u�t�u�r�e� �P�r�o�j�e�c�t�.� �T�h�e� 
�s�t�u�d�y� �w�i�l�l� �b�e�n�e�f�i�t� �N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s� �t�h�r�o�u�g�h� �t�h�e� �t�r�a�n�s�f�e�r� �o�f� �k�n�o�w�l�e�d�g�e� �a�n�d� �e�x�p�e�r�i�e�n�c�e�s� 
�f�r�o�m� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t� �t�o� �o�t�h�e�r� �a�r�e�a�s� �w�i�t�h�i�n� �N�G�.� 

�I� �a�m� �c�o�l�l�e�c�t�i�n�g� �d�a�t�a� �o�n� �p�e�r�f�o�r�m�a�n�c�e� �r�e�s�u�l�t�s� �y�o�u�'�v�e� �n�o�t�i�c�e�d� �a�t� �P�e�t�e�r�b�o�r�o�u�g�h� �t�h�a�t� �o�c�c�u�r�r�e�d� �a�s� 
�a� �r�e�s�u�l�t� �o�f� �t�h�e� �c�h�a�n�g�e�s� �i�n� �t�h�e� �w�a�r�e�h�o�u�s�e� �f�r�o�m� �1�/�9�3� �t�o� �p�r�e�s�e�n�t�.� 

�C�o�u�l�d� �y�o�u� �p�l�e�a�s�e� �t�a�k�e� �a� �f�e�w� �m�i�n�u�t�e�s� �a�n�d� �r�e�p�l�y� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �q�u�e�s�t�i�o�n�?� �Y�o�u�r� �r�e�s�p�o�n�s�e�s� 

�w�i�l�l� �b�e� �k�e�p�t� �c�o�n�f�i�d�e�n�t�i�a�l�.� �P�l�e�a�s�e� �r�e�t�u�r�n� �y�o�u�r� �r�e�s�p�o�n�s�e�s� �t�o� �m�e� �b�y� �2�/�2�7�/�9�5� �v�i�a� �e�m�a�i�l� 
�(�k�a�r�e�n�_�m�a�t�u�s�z�@�p�e�r�f�o�r�m�.�v�t�.�e�d�u�)� �o�r� �f�a�x� �(�7�0�3�-�2�3�1�-�3�5�3�8�)� �.� �I�f� �y�o�u� �h�a�v�e� �a�n�y� �q�u�e�s�t�i�o�n�s�,� 
�p�l�e�a�s�e� �c�a�l�l� �B�a�r�r�y� �D�o�g�g�a�r�t� �a�t� �(�4�1�6�)� �2�3�5�-�2�1�4�4� �o�r� �m�y�s�e�l�f� �a�t� �(�7�0�3�)� �2�3�1�-�3�5�2�5�.� �T�h�a�n�k� �y�o�u� �f�o�r� 
�y�o�u�r� �t�i�m�e� �a�n�d� �i�n�p�u�t�.� �:� 

� � 

�P�l�e�a�s�e� �a�n�s�w�e�r� �t�h�e� �f�o�l�l�o�w�i�n�g� �q�u�e�s�t�i�o�n�s� �c�o�n�s�i�d�e�r�i�n�g� �P�e�t�e�r�b�o�r�o�u�g�h� �o�p�e�r�a�t�i�o�n�s� �f�r�o�m� �1�/�9�3� �t�o� 
�p�r�e�s�e�n�t�.� �F�o�r� �q�u�e�s�t�i�o�n�s� �2� �&�.�3�,� �p�l�e�a�s�e� �p�r�o�v�i�d�e� �a�s� �m�a�n�y� �a�n�s�w�e�r�s� �a�s� �y�o�u� �c�a�n�-�-� �y�o�u� �a�r�e� �n�o�t� 
�l�i�m�i�t�e�d� �t�o� �o�n�e� �r�e�s�p�o�n�s�e�.� 

�1�)� �I�s� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �D�i�s�t�r�i�b�u�t�i�o�n� �S�y�s�t�e�m� �g�e�t�t�i�n�g� �b�e�t�t�e�r�?� �(�Y�e�s�/�N�o�/�D�o�n�'�t� 
�K�n�o�w�)� 

�o� 

�2�)� �H�o�w� �d�o� �y�o�u� �k�n�o�w�?� �(�c�o�m�m�e�n�t� �o�n� �i�s�s�u�e�s� �l�i�k�e� �r�e�l�a�t�i�o�n�s�h�i�p�s�,� �c�o�m�m�u�n�i�c�a�t�i�o�n�,� 
�s�e�r�v�i�c�e�,� �a�t�m�o�s�p�h�e�r�e�,� �a�t�t�i�t�u�d�e�,� �c�o�m�m�i�t�m�e�n�t� �e�t�c�.�)� 

�¢� �e�x�a�m�p�l�e�:� �C�o�m�m�u�n�i�c�a�t�i�o�n� �b�e�t�w�e�e�n� �s�h�i�f�t�s� �h�a�s� �i�m�p�r�o�v�e�d� �s�i�n�c�e� �1�/�9�3�.� 

�3�)� �O�n� �w�h�a�t� �b�a�s�i�s� �d�o� �y�o�u� �m�a�k�e� �t�h�i�s� �d�e�c�i�s�i�o�n�?� �(�W�h�a�t� �c�h�a�n�g�e�s� �o�r� �e�v�e�n�t�s� �i�n� �y�o�u�r� 
�d�e�a�l�i�n�g�s� �w�i�t�h� �t�h�e� �w�a�r�e�h�o�u�s�e� �c�a�n� �y�o�u� �p�o�i�n�t� �t�o�,� �i�n� �s�u�p�p�o�r�t� �o�f� �y�o�u�r� �a�n�s�w�e�r� �t�o� �q�u�e�s�t�i�o�n� �1�7�)� 

�¢� �e�x�a�m�p�l�e�:� �S�h�i�f�t� �m�e�e�t�i�n�g�s� �h�a�v�e� �b�e�e�n� �i�m�p�l�e�m�e�n�t�e�d�.� 

�F�i�g�u�r�e� �3�-�4�:� �D�D�T� �&� �S�C� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 
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�T�o� �c�o�m�p�l�e�m�e�n�t� �a�r�c�h�i�v�a�l� �d�a�t�a�,� �t�h�e� �f�i�f�t�h� �t�y�p�e� �o�f� �s�u�r�v�e�y� �d�a�t�a� �I� �n�e�e�d�e�d� �w�a�s� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �t�h�e� 

�l�e�s�s�o�n�s� �t�h�e� �e�x�p�e�r�t�s� �l�e�a�r�n�e�d� �t�h�r�o�u�g�h� �t�h�e� �G�S�S� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �I� �w�a�s� �i�n�t�e�r�e�s�t�e�d� �i�n� �t�h�e� 

�e�x�p�e�r�t�s �� �a�d�v�i�c�e� �o�n� �w�h�a�t� �t�o� �d�o� �t�h�e� �s�a�m�e� �o�r� �d�i�f�f�e�r�e�n�t�l�y� �w�h�e�n� �i�m�p�l�e�m�e�n�t�i�n�g� �a� �G�S�S�.� �A� �w�a�y� �t�o� 

�f�i�n�d� �o�u�t� �w�h�a�t� �i�n�t�e�r�v�e�n�t�i�o�n�s� �t�h�e� �e�x�p�e�r�t�s� �w�o�u�l�d� �r�e�c�o�m�m�e�n�d� �i�n� �G�S�S� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �w�a�s� �t�o� 

�a�s�k� �t�h�e� �o�t�h�e�r� �N�G� �D�i�s�t�r�i�b�u�t�i�o�n� �M�a�n�a�g�e�r�s� �w�h�a�t� �G�S�S� �i�n�t�e�r�v�e�n�t�i�o�n�s� �t�h�e�y� �h�a�d� �s�t�a�r�t�e�d� �u�s�i�n�g� �i�n� 

�t�h�e�i�r� �w�a�r�e�h�o�u�s�e�.� �W�o�r�d� �o�f� �m�o�u�t�h� �a�b�o�u�t� �P�e�t�e�r�b�o�r�o�u�g�h�'�s� �s�u�c�c�e�s�s� �t�r�a�v�e�l�e�d� �q�u�i�c�k�l�y� �t�o� �o�t�h�e�r� 

�N�G� �w�a�r�e�h�o�u�s�e�s�,� �w�h�o� �w�e�r�e� �e�a�g�e�r� �t�o� �t�r�y� �o�u�t� �s�o�m�e� �o�f� �t�h�e� �G�S�S� �i�n�t�e�r�v�e�n�t�i�o�n�s� �i�n� �t�h�e�i�r� 

�w�a�r�e�h�o�u�s�e�s�.� �I� �d�e�s�i�g�n�e�d� �a�n�d� �a�d�m�i�n�i�s�t�e�r�e�d� �a� �q�u�e�s�t�i�o�n�n�a�i�r�e� �a�s�k�i�n�g� �t�h�e� �o�t�h�e�r� �D�i�s�t�r�i�b�u�t�i�o�n� 

�M�a�n�a�g�e�r�s� �w�h�a�t� �G�S�S� �i�n�t�e�r�v�e�n�t�i�o�n�s� �t�h�e�y� �h�a�d� �s�t�a�r�t�e�d� �t�o� �i�m�p�l�e�m�e�n�t�.� �T�h�i�s� �q�u�e�s�t�i�o�n�n�a�i�r�e� �a�l�s�o� 

�a�s�k�e�d� �w�h�e�t�h�e�r� �t�h�e�y� �w�e�r�e� �e�x�p�e�r�i�e�n�c�i�n�g� �s�u�c�c�e�s�s� �o�r� �f�a�i�l�u�r�e� �w�i�t�h� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� �a�t� �t�h�e�i�r� 

�D�i�s�t�r�i�b�u�t�i�o�n� �C�e�n�t�e�r�.� �T�h�e� �a�c�t�u�a�l� �q�u�e�s�t�i�o�n�n�a�i�r�e� �i�s� �d�e�p�i�c�t�e�d� �i�n� �F�i�g�u�r�e� �3�-�6�.� �T�h�e� �m�e�t�h�o�d� �o�f� 

�a�d�m�i�n�i�s�t�r�a�t�i�o�n� �a�n�d� �c�o�l�l�e�c�t�i�o�n� �w�a�s� �a�s� �f�o�l�l�o�w�s�:� 

�¢� �S�t�e�p�h�e�n� �H�a�c�k�e�r� �o�f� �t�h�e� �V�Q�P�C� �a�d�m�i�n�i�s�t�e�r�e�d� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �d�u�r�i�n�g� �h�i�s� �m�e�e�t�i�n�g� 
�w�i�t�h� �a�l�l� �t�h�e� �D�i�s�t�r�i�b�u�t�i�o�n� �M�a�n�a�g�e�r�s� �o�f� �N�a�t�i�o�n�a�l� �G�r�o�c�e�r�s� �i�n� �J�a�n�u�a�r�y� �1�9�9�5�.� 

�¢� �H�e�c�o�l�l�e�c�t�e�d� �t�h�e� �c�o�m�p�l�e�t�e�d� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �a�t� �t�h�e� �e�n�d� �o�f� �h�i�s� �m�e�e�t�i�n�g� �a�n�d� �r�e�t�u�r�n�e�d� 
�t�h�e�m� �t�o� �m�e�.� 

�F�i�g�u�r�e� �3�-�5� �i�s� �t�h�e� �v�e�r�b�a�l� �i�n�s�t�r�u�c�t�i�o�n�s� �S�t�e�p�h�e�n� �H�a�c�k�e�r� �g�a�v�e� �t�h�e� �D�i�s�t�r�i�b�u�t�i�o�n� �M�a�n�a�g�e�r�s� �b�e�f�o�r�e� 

�a�d�m�i�n�i�s�t�e�r�i�n�g� �t�h�e� �s�u�r�v�e�y�.� 
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�V�e�r�b�a�l� �I�n�s�t�r�u�c�t�i�o�n�s� �f�r�o�m� �S�t�e�p�h�e�n� �H�a�c�k�e�r� 

�K�a�r�e�n� �M�a�t�u�s�z�,� �a� �g�r�a�d�u�a�t�e� �s�t�u�d�e�n�t� �a�t� �t�h�e� �C�e�n�t�e�r�,� �i�s� �d�o�i�n�g� �h�e�r� �t�h�e�s�i�s� �o�n� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� 

�D�i�s�t�r�i�b�u�t�i�o�n� �S�y�s�t�e�m� �o�f� �t�h�e� �F�u�t�u�r�e� �P�r�o�j�e�c�t�.� �S�h�e� �i�s� �s�t�u�d�y�i�n�g� �w�h�a�t� �w�a�s� �d�o�n�e�,� �t�h�e� �r�e�s�u�l�t�s� 

�o�b�t�a�i�n�e�d�,� �a�n�d� �t�h�e� �l�e�s�s�o�n�s� �l�e�a�r�n�e�d�.� 

�F�r�o�m� �y�o�u�,� �s�h�e� �i�s� �i�n�t�e�r�e�s�t�e�d� �i�n� �d�i�s�c�o�v�e�r�i�n�g� �w�h�a�t� �t�o�o�l�s�,� �t�e�c�h�n�i�q�u�e�s�,� �i�d�e�a�s� �o�r� �e�v�e�n�t�s� �f�r�o�m� �t�h�e� 

�P�e�t�e�r�b�o�r�o�u�g�h� �p�r�o�j�e�c�t� �y�o�u� �a�d�o�p�t�e�d� �a�n�d� �i�m�p�l�e�m�e�n�t�e�d� �a�t� �y�o�u�r� �D�i�s�t�r�i�b�u�t�i�o�n� �C�e�n�t�e�r� �(�D�C�)�.� 

�P�l�e�a�s�e� �t�a�k�e� �1�5� �m�i�n�u�t�e�s� �t�o� �l�i�s�t� �i�n�t�e�r�v�e�n�t�i�o�n�s� �f�r�o�m� �P�e�t�e�r�b�o�r�o�u�g�h� �y�o�u� �a�d�o�p�t�e�d� �a�n�d� �a�n�s�w�e�r� 

�w�h�y� �y�o�u� �c�h�o�s�e� �t�o� �i�m�p�l�e�m�e�n�t� �t�h�e�m� �i�n� �y�o�u�r� �D�i�s�t�r�i�b�u�t�i�o�n� �C�e�n�t�e�r�.� �A�l�s�o�,� �p�l�e�a�s�e� �i�n�d�i�c�a�t�e� 

�w�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e�y� �a�r�e� �s�u�c�c�e�s�s�f�u�l� �o�r� �w�o�r�k�i�n�g� �f�o�r� �y�o�u�.� 

�P�l�e�a�s�e� �b�e� �s�u�r�e� �t�o� �i�n�d�i�c�a�t�e� �w�h�a�t� �D�C� �y�o�u� �a�r�e� �f�r�o�m�.� �I�f� �y�o�u�r� �D�C� �h�a�s� �n�o�t� 

�i�m�p�l�e�m�e�n�t�e�d� �a�n�y� �P�e�t�e�r�b�o�r�o�u�g�h� �i�n�t�e�r�v�e�n�t�i�o�n�s�,� �p�l�e�a�s�e� �i�n�d�i�c�a�t�e� �t�h�i�s� �a�l�s�o� �o�n� 

�t�h�e� �s�u�r�v�e�y�.� 

�Y�o�u�r� �r�e�s�p�o�n�s�e� �i�s� �c�o�n�f�i�d�e�n�t�i�a�l�.� �O�n�l�y� �K�a�r�e�n� �w�i�l�l� �k�n�o�w� �w�h�a�t� �D�C� �e�a�c�h� 

�r�e�s�p�o�n�s�e� �c�a�m�e� �f�r�o�m�.� �I� �w�i�l�l� �b�e� �c�o�l�l�e�c�t�i�n�g� �t�h�e� �s�u�r�v�e�y� �s�o�m�e�t�i�m�e� �d�u�r�i�n�g� �t�h�i�s� 

�s�e�s�s�i�o�n� �t�o�d�a�y�,� �s�o� �t�h�a�t� �I� �m�a�y� �t�a�k�e� �t�h�e�m� �b�a�c�k� �w�i�t�h� �m�e� �t�o� �K�a�r�e�n�.� 

�T�h�a�n�k� �y�o�u� �f�o�r� �y�o�u�r� �h�e�l�p�.� 

�F�i�g�u�r�e� �3�-�5�:� �V�e�r�b�a�l� �I�n�s�t�r�u�c�t�i�o�n�s� �f�o�r� �N�G� �D�i�s�t�r�i�b�u�t�i�o�n� �M�a�n�a�g�e�r�s� 
�Q�u�e�s�t�i�o�n�n�a�i�r�e� �o�n� �G�S�S� �I�n�t�e�r�v�e�n�t�i�o�n�s� �C�u�r�r�e�n�t�l�y� �I�m�p�l�e�m�e�n�t�i�n�g� 
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�T�a�k�e�-�a�w�a�y�s� 
�f�r�o�m� �t�h�e� 

�P�e�t�e�r�b�o�r�o�u�g�h� �D�i�s�t�r�i�b�u�t�i�o�n� �S�y�s�t�e�m� �o�f� �t�h�e� �F�u�t�u�r�e� �P�r�o�j�e�c�t� 

�I� �a�m� �i�n�t�e�r�e�s�t�e�d� �i�n� �d�i�s�c�o�v�e�r�i�n�g� �w�h�a�t� �t�o�o�l�s�,� �t�e�c�h�n�i�q�u�e�s�,� �i�d�e�a�s� �o�r� �e�v�e�n�t�s� �f�r�o�m� �t�h�e� 

�P�e�t�e�r�b�o�r�o�u�g�h� �p�r�o�j�e�c�t� �y�o�u� �a�d�o�p�t�e�d� �a�n�d� �i�m�p�l�e�m�e�n�t�e�d� �a�t� �y�o�u�r� �D�i�s�t�r�i�b�u�t�i�o�n� �C�e�n�t�e�r�.� �P�l�e�a�s�e� �l�i�s�t� 

�t�h�e�m� �a�n�d� �a�n�s�w�e�r� �w�h�y� �y�o�u� �c�h�o�s�e� �t�o� �i�m�p�l�e�m�e�n�t� �t�h�e�m� �i�n� �y�o�u�r� �D�i�s�t�r�i�b�u�t�i�o�n� �C�e�n�t�e�r�.� �A�l�s�o�,� 

�p�l�e�a�s�e� �i�n�d�i�c�a�t�e� �w�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e�y� �a�r�e� �s�u�c�c�e�s�s�f�u�l�/�w�o�r�k�i�n�g� �f�o�r� �y�o�u�.� �Y�o�u�r� �r�e�s�p�o�n�s�e� �w�i�l�l� 

�o�n�l�y� �b�e� �k�n�o�w�n� �t�o� �m�y�s�e�l�f�.� 

�B�e�l�o�w� �a�r�e� �s�o�m�e� �e�x�a�m�p�l�e�s� �o�f� �t�o�o�l�s� �t�e�c�h�n�i�q�u�e�s�,� �e�v�e�n�t�s�,� �a�n�d� �i�d�e�a�s� �u�s�e�d� �i�n� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� 

�P�r�o�j�e�c�t�.� �T�h�i�s� �l�i�s�t� �i�s� �n�o�t� �c�o�m�p�r�e�h�e�n�s�i�v�e�,� �b�u�t� �i�n�s�t�e�a�d� �i�s� �m�e�a�n�t� �t�o� �s�h�o�w� �s�o�m�e� �e�x�a�m�p�l�e�s�.� 
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�V�i�s�i�b�l�e� �M�a�n�a�g�e�m�e�n�t� �B�o�a�r�d�s�/� �V�i�s�i�b�l�e� �M�a�n�a�g�e�m�e�n�t� �S�y�s�t�e�m� �(�V�M�S�)� 
�C�h�a�r�t�b�o�o�k�s� 
�A�l�i�-�h�a�n�d�s� �m�e�e�t�i�n�g�s� 
�D�a�i�l�y� �S�h�i�f�t� �m�e�e�t�i�n�g�s� 
�P�e�r�f�o�r�m�a�n�c�e� �A�c�t�i�o�n� �T�e�a�m�s� 
�T�h�e� �G�r�a�n�d� �S�t�r�a�t�e�g�y� �S�y�s�t�e�m� �A�p�p�r�o�a�c�h� 
�T�h�e� �P�l�a�n�,� �D�o�,� �S�t�u�d�y� �A�c�t� �C�y�c�l�e� 
�C�u�s�t�o�m�e�r� �F�o�c�u�s� �G�r�o�u�p�s� 
�E�m�p�l�o�y�e�e� �S�u�r�v�e�y� 
�W�e�e�k�l�y� �S�h�i�f�t� �M�e�e�t�i�n�g�s� 
�B�e�n�c�h�m�a�r�k�i�n�g� 
�D�e�f�i�n�i�n�g� �a� �G�r�e�a�t� �P�e�r�f�o�r�m�a�n�c�e� 
�T�h�e� �E�m�p�o�w�e�r�m�e�n�t� �P�r�o�c�e�s�s� 
�S�u�p�e�r�v�i�s�o�r� �A�f�f�i�n�i�t�y� �G�r�o�u�p�s� 
�E�d�u�c�a�t�i�o�n�,� �T�r�a�i�n�i�n�g� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� 
�F�o�r�m�i�n�g� �I�n�f�r�a�s�t�r�u�c�t�u�r�e� �T�e�a�m�s� �(�D�D�T�s�,� �S�C�s�,� �P�A�T�s�,� �P�L�T�s�)� 
�C�a�r�d�s� �E�x�e�r�c�i�s�e�s� 
�P�l�a�n�n�i�n�g� �S�e�s�s�i�o�n�s� 
�B�o�o�t�c�a�m�p�s� 
�L�i�b�r�a�r�y� �e�s�t�a�b�l�i�s�h�e�d� 
�R�e�d� �T�e�a�m�s� 
�A�n�y� �t�e�c�h�n�o�l�o�g�i�c�a�l� �i�m�p�r�o�v�e�m�e�n�t�s� 
�I�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �K�e�y� �P�e�r�f�o�r�m�a�n�c�e� �I�n�d�i�c�a�t�o�r�s� �(�K�P�I�s�)� 

�T�h�a�n�k� �y�o�u� �f�o�r� �y�o�u�r� �s�u�p�p�o�r�t�.� 

�K�a�r�e�n� �M�a�t�u�s�z� 

�F�i�g�u�r�e� �3�-�6�:� �N�G� �D�i�s�t�r�i�b�u�t�i�o�n� �M�a�n�a�g�e�r�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �o�n� �G�S�S� 
�I�n�t�e�r�v�e�n�t�i�o�n�s� �C�u�r�r�e�n�t�l�y� �I�m�p�l�e�m�e�n�t�i�n�g� 
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�D�i�s�t�r�i�b�u�t�i�o�n� �C�e�n�t�e�r�:� 

�D�C� �h�a�s�n�'�t� �t�r�i�e�d� �t�o� �i�m�p�l�e�m�e�n�t� �a�n�y� �P�e�t�e�r�b�o�r�o�u�g�h� �I�n�t�e�r�v�e�n�t�i�o�n�s� �(�c�h�e�c�k�)�:� 
�W�h�y� �n�o�t�?�:� 
� � 

�I�f� �D�C� �h�a�s�,� �p�l�e�a�s�e� �f�i�l�l� �i�n� �t�h�e� �c�h�a�r�t� �b�e�l�o�w�.� 

� � 

�T�o�o�l�,� �T�e�c�h�n�i�q�u�e�,� �E�v�e�n�t� 
�A�d�o�p�t�e�d� �f�r�o�m� 

�t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� 
�P�r�o�j�e�c�t� 

�W�h�y� �C�h�o�s�e�n� 
�S�u�c�c�e�s�s�f�u�l� �i�n� �y�o�u�r� 

�D�i�s�t�r�i�b�u�t�i�o�n� �C�e�n�t�e�r�?� 
�(�y�e�s�/�n�o�)� 

�W�h�y� �o�r� �W�h�y� �n�o�t�?� 
� � 

� � 

� � 

� � 

� � 

� � � � � � � � 
� � 

�F�i�g�u�r�e� �3�-�6� �C�o�n�t�i�n�u�e�d�:� �N�G� �D�i�s�t�r�i�b�u�t�i�o�n� �M�a�n�a�g�e�r�s� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �o�n� �G�S�S� 
�I�n�t�e�r�v�e�n�t�i�o�n�s� �C�u�r�r�e�n�t�l�y� �I�m�p�l�e�m�e�n�t�i�n�g� 
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�4�.�3� �S�u� �f� �D�a�t� �o�l�l�e�c�t�i�o�n� �P�r�o�c�e� 

�B�e�l�o�w� �i�s� �a� �s�u�m�m�a�r�y� �o�f� �t�h�e� �d�a�t�a� �r�e�q�u�i�r�e�d�,� �i�t�s� �t�y�p�e�,� �t�h�e� �c�o�l�l�e�c�t�i�o�n� �t�o�o�l� �r�e�q�u�i�r�e�d� �(�i�f� �s�u�r�v�e�y� 

�d�a�t�a�)�,� �a�n�d� �t�o� �w�h�o�m� �t�h�e� �t�o�o�l� �w�a�s� �a�d�m�i�n�i�s�t�e�r�e�d�.� �A�s� �s�t�a�t�e�d� �p�r�e�v�i�o�u�s�l�y�,� �a�l�l� �a�r�c�h�i�v�a�l� �d�a�t�a� �w�a�s� 

�c�o�l�l�e�c�t�e�d� �b�y� �i�d�e�n�t�i�f�y�i�n�g� �a�n�d� �c�o�n�t�a�c�t�i�n�g� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �p�e�r�s�o�n�,� �a�n�d� �t�h�e�n� �r�e�q�u�e�s�t�i�n�g� �t�h�e� 

�n�e�e�d�e�d� �d�o�c�u�m�e�n�t�.� 

�T�a�b�l�e� �3�-�1�:� �S�u�m�m�a�r�y� �o�f� �D�a�t�a� �C�o�l�l�e�c�t�i�o�n� 
� � 

� � 

� � 

� � 

� � 

� � 

� � � � � � � � � � 

�S�u�r�v�e�y� �E�x�p�e�r�t�s� �t�h�e� �T�o�o�l� 
�D�a�t�a� �R�e�q�u�i�r�e�d� �T�y�p�e� �C�o�l�l�e�c�t�i�o�n� �T�o�o�l� �w�a�s� 

�R�e�q�u�i�r�e�d� �A�d�m�i�n�i�s�t�e�r�e�d� �t�o� 
�I�n�t�e�r�v�e�n�t�i�o�n�s� �t�h�a�t� �M�a�i�l�i�n�g� �o�f� �¢� �E�x�p�e�r�t�s� �m�o�s�t� 

�t�o�o�k� �p�l�a�c�e� �w�i�t�h� �A�r�c�h�i�v�a�l� �&� �S�u�r�v�e�y� �|� �i�n�t�e�r�v�e�n�t�i�o�n� �c�h�a�r�t�s� �f�a�m�i�l�i�a�r� �w�i�t�h� �a� 
�r�e�s�p�e�c�t� �t�o� �t�h�e� �b�y� �f�r�o�n�t� �f�r�o�n�t�,� �p�e�r� �f�r�o�n�t� 

�P�D�S�O�F� �p�r�o�j�e�c�t� 
�¢� �S�c�o�t�t� �S�i�n�k� �-� 

�V�O�Q�P�C� 
�P�h�o�n�e� �o�r� �f�a�c�e�-�t�o�-� �|�¢� �A�l�t�y�n� �C�l�a�r�k�-� 

�f�a�c�e� �i�n�t�e�r�v�i�e�w�s� �w�i�t�h� �V�Q�P�C� 
�G�o�a�l�s� �o�f� �t�h�e� �P�D�S�O�F� �|� �A�r�c�h�i�v�a�l� �&� �S�u�r�v�e�y� �|� �a�p�p�r�o�p�r�i�a�t�e� �p�r�o�j�e�c�t� �|�*� �B�a�r�r�y� �D�o�g�g�a�r�t� �-� 

�p�r�o�j�e�c�t� �p�e�r�s�o�n�n�e�l� �N�G� 
�¢� �M�i�k�e� �S�u�l�l�i�v�a�n�-� 

�N�G� 
�e�«� �D�a�v�e� �D�e�x�t�e�r� �-� 

�N�G� 
�P�e�t�e�r�b�o�r�o�u�g�h� �A�r�c�h�i�v�a�l� �(�¢� �M�i�k�e� �S�u�l�l�i�v�a�n�-� 
�p�e�r�f�o�r�m�a�n�c�e� �(�S�u�r�v�e�y� �f�o�r� �(�I�n�t�e�r�v�i�e�w�s� �b�y� �N�G� 

�q�u�a�n�t�i�t�a�t�i�v�e� �d�a�t�a� �c�l�a�r�i�f�i�c�a�t�i�o�n�)� �p�h�o�n�e� �o�r� �i�n� �p�e�r�s�o�n�)� �}�*� �A�l�t�y�n� �C�l�a�r�k�-� 
�V�O�Q�P�C�)� 

�¢�«� �E�x�i�s�t�i�n�g� �m�o�n�t�h�l�y� �|�*� �R�a�n�d�o�m� �s�a�m�p�l�e� 
�P�e�t�e�r�b�o�r�o�u�g�h� �c�h�a�r�t�b�o�o�k� �o�f� �9�-�1�3� 
�p�e�r�f�o�r�m�a�n�c�e� �A�r�c�h�i�v�a�l� �&� �S�u�r�v�e�y� �q�u�e�s�t�i�o�n�n�a�i�r�e� �P�e�t�e�r�b�o�r�o�u�g�h� 

�q�u�a�l�i�t�a�t�i�v�e� �d�a�t�a� �¢� �D�D�T�/�S�C� �e�m�p�l�o�y�e�e�s� 
�q�u�e�s�t�i�o�n�n�a�i�r�e� �¢� �2�1� �D�D�T�/�S�C� 

�M�e�m�b�e�r�s� 
�C�h�a�t�h�a�m� �&� �S�u�d�b�u�r�y� �A�r�c�h�i�v�a�l� �(�I�n�t�e�r�v�i�e�w�s� �i�n� �(�¢� �A�l�t�y�n� �C�l�a�r�k�-� 

�p�e�r�f�o�r�m�a�n�c�e� �d�a�t�a� �(�S�u�r�v�e�y� �f�o�r� �p�e�r�s�o�n�)� �V�O�P�C�)� 
�c�l�a�r�i�f�i�c�a�t�i�o�n�)� 

�E�x�p�e�r�t� �a�d�v�i�c�e� �D�i�s�t�r�i�b�u�t�i�o�n� 
�(�l�e�s�s�o�n�s� �l�e�a�r�n�e�d�)� �o�n� �N�G� �D�i�s�t�r�i�b�u�t�i�o�n� �M�a�n�a�g�e�r�s� �f�r�o�m�:� 
�i�n�t�e�r�v�e�n�t�i�o�n�s� �t�o�d�o� �|� �A�r�c�h�i�v�a�l� �&� �S�u�r�v�e�y� �M�a�n�a�g�e�r�s� �S�t�.� �J�o�h�n ��s�,� �H�a�l�i�f�a�x�,� 

�t�h�e� �s�a�m�e� �o�r� �q�u�e�s�t�i�o�n�n�a�i�r�e� �o�n� �S�u�r�v�e�y�o�r� �R�o�a�d�,� 
�d�i�f�f�e�r�e�n�t�l�y� �f�o�r� �G�S�S� �i�n�t�e�r�v�e�n�t�i�o�n�s� �|�}� �E�r�i�n� �M�i�l�l�s�,� �K�i�t�c�h�n�e�r�,� 

�i�n�c�r�e�a�s�e�d� �c�u�r�r�e�n�t�l�y� �O�t�t�a�w�a�,� �C�o�c�h�r�a�n�e�,� 
�p�e�r�f�o�r�m�a�n�c�e� �i�m�p�l�e�m�e�n�t�i�n�g� �S�u�d�b�u�r�y�,� �M�o�n�c�t�o�n�,� 

�i�m�p�r�o�v�e�m�e�n�t�s� �C�h�a�t�h�a�m� 
� � 
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� 



�3�.�5� �R�e�s�u�l�t�s� �(�C�h�a�p�t�e�r� �4�)� 

�C�a�r�r�y�i�n�g� �o�u�t� �t�h�e� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �m�e�t�h�o�d�o�l�o�g�y� �g�e�n�e�r�a�t�e�d� �a� �w�e�a�l�t�h� �o�f� �d�a�t�a� �f�o�r� �c�o�m�p�r�e�h�e�n�s�i�v�e� 

�a�n�a�l�y�s�i�s�.� �I�n�f�o�r�m�a�t�i�o�n� �w�a�s� �e�x�t�r�a�c�t�e�d� �f�r�o�m� �t�h�i�s� �a�r�c�h�i�v�a�l� �a�n�d� �s�u�r�v�e�y� �d�a�t�a� �t�h�r�o�u�g�h� 

�o�r�g�a�n�i�z�a�t�i�o�n�,� �p�o�r�t�r�a�y�a�l� �a�n�d� �a�n�a�l�y�s�i�s�.� �T�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �w�a�s� �t�h�e�n� �u�s�e�d� �t�o� �a�n�s�w�e�r� �m�y� 

�r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�s�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �d�e�s�c�r�i�b�e�s� �t�h�e� �d�a�t�a� �o�r�g�a�n�i�z�a�t�i�o�n�,� �p�o�r�t�r�a�y�a�l�,� �a�n�d� �a�n�a�l�y�s�i�s� 

�p�r�o�c�e�s�s�.� �I�n� �C�h�a�p�t�e�r� �4� �o�f� �t�h�i�s� �t�h�e�s�i�s� �(�a�n�d� �v�a�r�i�o�u�s� �A�p�p�e�n�d�i�x�e�s�)�,� �I� �p�r�e�s�e�n�t� �d�a�t�a� �t�h�a�t� �w�e�r�e� 

�c�o�l�l�e�c�t�e�d� �d�u�r�i�n�g� �t�h�e� �s�t�u�d�y� �i�n� �a�n� �o�r�g�a�n�i�z�e�d� �f�o�r�m�a�t�.� �C�h�a�p�t�e�r� �4� �a�l�s�o� �c�o�n�t�a�i�n�s� �p�o�r�t�r�a�y�a�l�s� �o�f� �t�h�e� 

�d�a�t�a�,� �a�l�o�n�g� �w�i�t�h� �f�i�n�d�i�n�g�s� �(�i�n�f�o�r�m�a�t�i�o�n�)� �f�r�o�m� �m�y� �a�n�a�l�y�s�i�s�.� 

�3�.�5�.�1� �D�a�t�a� �O�r�g�a�n�i�z�a�t�i�o�n� �P�r�o�c�e�s�s� 

�I�n� �o�r�d�e�r� �t�o� �c�o�m�p�l�e�t�e� �m�y� �o�b�j�e�c�t�i�v�e�s�,� �t�h�e� �i�d�e�n�t�i�f�i�e�d� �d�a�t�a� �w�a�s� �f�i�r�s�t� �o�r�g�a�n�i�z�e�d�.� �T�h�e� �t�a�s�k� �o�f� �a� 

�r�e�s�e�a�r�c�h�e�r� �i�s� �o�n�e� �o�f� �a�n�a�l�y�s�i�s� �a�n�d� �s�y�n�t�h�e�s�i�s�.� �H�i�s�t�o�r�y� �a�r�r�i�v�e�s� �l�o�c�a�l�i�z�e�d�,� �i�n� �b�i�t�s� �a�n�d� �p�i�e�c�e�s� �-�-� 

�i�s�o�l�a�t�e�d� �e�v�e�n�t�s�,� �d�a�t�e�s�,� �i�n�d�i�v�i�d�u�a�l�s�.� �S�y�n�t�h�e�s�i�s� �i�s� �f�i�t�t�i�n�g� �t�h�e� �p�i�e�c�e�s� �t�o�g�e�t�h�e�r� �t�o� �f�o�r�m� �a� 

�m�e�a�n�i�n�g�f�u�l� �m�a�t�r�i�x� �(�L�e�e�d�y�,� �1�9�8�9�)�.� �R�e�d�u�c�i�n�g�,� �c�o�d�i�n�g�,� �a�r�r�a�n�g�i�n�g�,� �s�e�p�a�r�a�t�i�n�g�,� �o�r� 

�s�u�m�m�a�r�i�z�i�n�g� �t�h�e� �d�a�t�a� �i�s� �r�e�q�u�i�r�e�d� �t�o� �e�x�t�r�a�c�t� �r�e�l�e�v�a�n�t�,� �m�e�a�n�i�n�g�f�u�l�,� �o�r� �i�m�p�o�r�t�a�n�t� �f�a�c�t�s� �a�n�d� 

�i�n�f�o�r�m�a�t�i�o�n�.� �T�h�e� �p�r�i�m�a�r�y� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �p�a�r�a�m�e�t�e�r� �f�o�r� �m�y� �r�e�s�e�a�r�c�h� �i�s� �b�y� �o�b�j�e�c�t�i�v�e�.� �A�s� 

�s�t�a�t�e�d� �b�e�f�o�r�e�,� �I� �n�e�e�d�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �d�a�t�a� �t�o� �m�e�e�t� �m�y� �o�b�j�e�c�t�i�v�e�s�.� 

�1�)� �I�n�t�e�r�v�e�n�t�i�o�n�s� �t�h�a�t� �t�o�o�k� �p�l�a�c�e� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t� 

�2�)� �G�o�a�l�s� �o�f� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t� 

�3�)� �P�e�t�e�r�b�o�r�o�u�g�h� �p�e�r�f�o�r�m�a�n�c�e� �q�u�a�n�t�i�t�a�t�i�v�e� �d�a�t�a� 

�4�)� �P�e�t�e�r�b�o�r�o�u�g�h� �p�e�r�f�o�r�m�a�n�c�e� �q�u�a�l�i�t�a�t�i�v�e� �d�a�t�a� 

�5�)� �P�e�r�f�o�r�m�a�n�c�e� �d�a�t�a� �o�n� �C�h�a�t�h�a�m� �a�n�d� �S�u�d�b�u�r�y� 

�6�)� �E�x�p�e�r�t� �a�d�v�i�c�e� �o�n� �i�n�t�e�r�v�e�n�t�i�o�n�s� �t�o� �d�o� �t�h�e� �s�a�m�e� �o�r� �d�i�f�f�e�r�e�n�t�l�y� �f�o�r� �i�n�c�r�e�a�s�e�d� 
�p�e�r�f�o�r�m�a�n�c�e� �i�m�p�r�o�v�e�m�e�n�t�s� 
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�F�o�r� �t�h�e� �f�i�r�s�t� �s�e�t� �o�f� �d�a�t�a�,� �i�n�t�e�r�v�e�n�t�i�o�n�s� �o�f� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t�,� �I� �o�r�g�a�n�i�z�e�d� �m�y� �c�o�l�l�e�c�t�e�d� 

�i�n�t�e�r�v�e�n�t�i�o�n�s� �b�y� �G�S�S� �f�r�o�n�t�.� �T�o� �d�o� �t�h�i�s� �s�y�s�t�e�m�a�t�i�c�a�l�l�y�,� �I� �h�a�d� �c�l�e�a�r� �o�p�e�r�a�t�i�o�n�a�l� �d�e�f�i�n�i�t�i�o�n�s� 

�f�o�r� �e�a�c�h� �f�r�o�n�t� �(�p�.� �4�4�-�4�5�)�.� �E�v�e�r�y� �t�i�m�e� �I� �c�a�m�e� �a�c�r�o�s�s� �a�n� �i�n�t�e�r�v�e�n�t�i�o�n� �i�n� �m�y� �r�e�a�d�i�n�g�,� �I� �p�l�a�c�e�d� 

�a� �c�o�p�y� �o�f� �t�h�a�t� �d�o�c�u�m�e�n�t�,� �w�i�t�h� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� �h�i�g�h�l�i�g�h�t�e�d�,� �i�n� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �f�r�o�n�t� �f�i�l�e� 

�f�o�l�d�e�r�.� �I� �a�l�s�o� �r�e�c�o�r�d�e�d� �t�h�e� �t�i�m�e� �s�p�a�n� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n�.� �A�f�t�e�r� �I� �p�u�t� �t�o�g�e�t�h�e�r� 

�a�s� �c�o�m�p�l�e�t�e� �a� �h�i�s�t�o�r�y� �a�s� �p�o�s�s�i�b�l�e�,� �I� �a�r�r�a�n�g�e�d� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n�s�,� �p�e�r� �f�r�o�n�t�,� �i�n� �c�h�r�o�n�o�l�o�g�i�c�a�l� 

�o�r�d�e�r�.� 

�T�h�e� �t�h�i�r�d� �s�e�t� �o�f� �d�a�t�a�,� �P�e�t�e�r�b�o�r�o�u�g�h� �p�e�r�f�o�r�m�a�n�c�e� �q�u�a�n�t�i�t�a�t�i�v�e� �f�i�g�u�r�e�s�,� �w�e�r�e� �o�r�g�a�n�i�z�e�d� 

�a�c�c�o�r�d�i�n�g� �t�o� �p�r�e�a�r�r�a�n�g�e�d� �c�a�t�e�g�o�r�i�e�s� �(�e�x�i�s�t�i�n�g� �c�h�a�r�t�b�o�o�k� �c�a�t�e�g�o�r�i�e�s�)�.� �T�h�e�s�e� �c�a�t�e�g�o�r�i�e�s� 

�i�n�c�l�u�d�e�d�:� 

�¢� �T�o�t�a�l� �c�o�s�t� �p�e�r� �s�h�i�p�p�e�d� �t�o�n� �b�y� �p�e�r�i�o�d� 

�¢� �S�h�i�p�p�e�d� �t�o�n�s� �p�e�r� �d�i�r�e�c�t� �l�a�b�o�u�r� �h�o�u�r� �b�y� �w�e�e�k� 

�¢� �T�h�r�u�p�u�t� �(�s�h�i�p�p�e�d�+�r�e�c�e�i�v�e�d�)� �c�a�s�e�s� �p�e�r� �d�i�r�e�c�t� �l�a�b�o�u�r� �h�o�u�r� �b�y� �w�e�e�k� 

�¢� �T�o�t�a�l� �p�e�r�c�e�n�t� �a�t�t�e�n�d�a�n�c�e� �b�y� �w�e�e�k� 

�¢� �G�r�o�c�e�r�y� �r�e�c�e�i�v�i�n�g� �c�a�s�e�s� �p�e�r� �h�o�u�r� �b�y� �w�e�e�k� 

�¢� �G�r�o�c�e�r�y� �p�u�t�a�w�a�y� �p�a�l�l�e�t�s� �p�e�r� �h�o�u�r� �b�y� �w�e�e�k� 

�¢� �G�r�o�c�e�r�y� �r�e�p�l�e�n�i�s�h�m�e�n�t� �p�a�l�l�e�t�s� �p�e�r� �h�o�u�r� �b�y� �w�e�e�k� 

�¢� �G�r�o�c�e�r�y� �a�s�s�e�m�b�l�y� �c�a�s�e�s� �p�e�r� �h�o�u�r� �b�y� �w�e�e�k� 

�«� �P�e�r�c�e�n�t� �o�n�-�t�i�m�e� �d�e�p�a�r�t�u�r�e�s� �f�r�o�m� �w�a�r�e�h�o�u�s�e� �b�y� �w�e�e�k� 

�«� �P�e�r�c�e�n�t� �o�n�-�t�i�m�e� �a�r�r�i�v�a�l� �a�t� �c�u�s�t�o�m�e�r� �b�y� �w�e�e�k� 

�«� �G�r�o�c�e�r�y� �t�o�t�a�l� �q�u�a�l�i�t�y�:� �s�c�r�a�t�c�h�e�s�,� �s�h�o�r�t�s�,� �m�i�s�p�i�c�k�s�,� �a�n�d� �d�a�m�a�g�e�s� �p�e�r� �1�0�0�0� �c�a�s�e�s� 
�s�h�i�p�p�e�d� �b�y� �w�e�e�k� 

�¢� �G�r�o�c�e�r�y� �s�c�r�a�t�c�h�e�s� �p�e�r� �1�0�0�0� �c�a�s�e�s� �s�h�i�p�p�e�d� �b�y� �w�e�e�k� 

�¢� �G�r�o�c�e�r�y� �s�h�o�r�t�s� �p�e�r� �1�0�0�0� �c�a�s�e�s� �s�h�i�p�p�e�d� �b�y� �w�e�e�k�.� 

�*� �G�r�o�c�e�r�y� �m�i�s�p�i�c�k�s� �p�e�r� �1�0�0�0� �c�a�s�e�s� �s�h�i�p�p�e�d� �b�y� �w�e�e�k� 
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�¢� �G�r�o�c�e�r�y� �d�a�m�a�g�e�s� �p�e�r� �1�0�0�0� �c�a�s�e�s� �s�h�i�p�p�e�d� �b�y� �w�e�e�k� 

�¢� �P�r�o�d�u�c�e� �s�h�o�r�t�s� �p�e�r� �1�0�0�0� �c�a�s�e�s� �s�h�i�p�p�e�d� �b�y� �w�e�e�k� 

�¢� �P�r�o�d�u�c�e� �m�i�s�p�i�c�k�s� �p�e�r� �1�0�0�0� �c�a�s�e�s� �s�h�i�p�p�e�d� �b�y� �w�e�e�k� 

�¢� �P�r�o�d�u�c�e� �d�a�m�a�g�e�s� �p�e�r� �1�0�0�0� �c�a�s�e�s� �s�h�i�p�p�e�d� �b�y� �w�e�e�k� 

�F�o�r� �t�h�e� �f�o�u�r�t�h� �s�e�t� �o�f� �d�a�t�a�,� �p�e�r�f�o�r�m�a�n�c�e� �q�u�a�l�i�t�a�t�i�v�e� �d�a�t�a�,� �I� �t�o�o�k� �t�h�e� �t�w�o� �q�u�e�s�t�i�o�n�n�a�i�r�e� �t�y�p�e�s� 

�(�n�i�n�e� �m�o�n�t�h�l�y� �c�h�a�r�t�b�o�o�k�s� �a�n�d� �o�n�e� �D�D�T�/�S�C�)� �a�n�d� �o�r�g�a�n�i�z�e�d� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t�s �� �r�e�s�p�o�n�s�e�s� �i�n�t�o� 

�t�w�o� �c�a�t�e�g�o�r�i�e�s�:� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �m�e�t�h�o�d�s� �u�s�e�d� �t�o� �f�o�r�m� �p�e�r�c�e�p�t�i�o�n�s� �o�f� 

�p�e�r�f�o�r�m�a�n�c�e�.� �A�s� �d�e�s�c�r�i�b�e�d� �p�r�e�v�i�o�u�s�l�y�,� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �a�s�k�e�d� �t�h�r�e�e� �d�i�f�f�e�r�e�n�t� �q�u�e�s�t�i�o�n�s�:� 

�1�)� �I�s� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �D�i�s�t�r�i�b�u�t�i�o�n� �S�y�s�t�e�m� �g�e�t�t�i�n�g� �b�e�t�t�e�r�?�(�Y�e�s�,� �N�o�,� �D�o�n�'�t� �K�n�o�w�)� 

�2�)� �H�o�w� �d�o� �y�o�u� �k�n�o�w�?� 

�3�)� �O�n� �w�h�a�t� �b�a�s�i�s� �d�o� �y�o�u� �m�a�k�e� �t�h�i�s� �d�e�c�i�s�i�o�n�?� 

�F�r�o�m� �t�h�e� �r�e�s�p�o�n�s�e� �d�a�t�a� �r�e�c�e�i�v�e�d�,� �t�h�e�r�e� �s�e�e�m�e�d� �t�o� �b�e� �s�o�m�e� �c�o�n�f�u�s�i�o�n� �a�b�o�u�t� �t�h�e� �d�i�f�f�e�r�e�n�c�e� 

�b�e�t�w�e�e�n� �q�u�e�s�t�i�o�n� �t�w�o� �a�n�d� �q�u�e�s�t�i�o�n� �t�h�r�e�e�.� �S�o�m�e� �e�x�p�e�r�t�s� �l�i�s�t�e�d� �c�h�a�n�g�e�s� �t�h�e�y� �o�b�s�e�r�v�e�d� �i�n� 

�w�a�r�e�h�o�u�s�e� �p�e�r�f�o�r�m�a�n�c�e� �f�o�r� �q�u�e�s�t�i�o�n� �t�w�o�,� �w�h�i�l�e� �o�t�h�e�r�s� �l�i�s�t�e�d� �t�h�a�t� �s�a�m�e� �t�y�p�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� 

�a�s� �a�n� �a�n�s�w�e�r� �t�o� �q�u�e�s�t�i�o�n� �t�h�r�e�e�.� �S�i�m�i�l�a�r�l�y�,� �s�o�m�e� �e�x�p�e�r�t�s� �l�i�s�t�e�d� �s�p�e�c�i�f�i�c� �t�o�o�l�s� �o�r� �m�e�t�h�o�d�s� 

�t�h�e�y� �u�s�e�d� �t�o� �f�o�r�m� �t�h�e�i�r� �j�u�d�g�m�e�n�t� �o�f� �i�m�p�r�o�v�e�m�e�n�t� �(�l�i�k�e� �c�h�a�r�t�s� �o�n� �t�h�e� �V�M�S�)� �f�o�r� �q�u�e�s�t�i�o�n� �t�w�o� 

�w�h�i�l�e� �o�t�h�e�r�s� �l�i�s�t�e�d� �t�h�o�s�e� �s�a�m�e� �t�o�o�l�s�/�m�e�t�h�o�d�s� �a�s� �a�n�s�w�e�r�s� �t�o� �q�u�e�s�t�i�o�n� �t�h�r�e�e�.� �C�l�e�a�r�l�y�,� �t�h�e� 

�c�h�a�r�t�b�o�o�k� �q�u�e�s�t�i�o�n�n�a�i�r�e� �n�e�e�d�s� �t�o� �b�e� �r�e�d�e�s�i�g�n�e�d� �s�o� �t�h�a�t� �t�h�e�r�e� �w�i�l�l� �b�e� �l�e�s�s� �c�o�n�f�u�s�i�o�n� �f�o�r� �t�h�e� 

�p�a�r�t�i�c�i�p�a�n�t� �a�n�d� �b�e�t�t�e�r� �d�a�t�a� �f�o�r� �t�h�e� �a�n�a�l�y�s�t�.� �I�n� �r�e�g�a�r�d�s� �t�o� �t�h�i�s� �q�u�a�l�i�t�a�t�i�v�e� �d�a�t�a� �f�o�r� �m�y� �s�t�u�d�y�,� �I� 

�w�a�s� �i�n�t�e�r�e�s�t�e�d� �i�n� �t�w�o� �t�h�i�n�g�s�:� 

�¢� �P�e�r�c�e�p�t�i�o�n�s� �o�f� �w�a�r�e�h�o�u�s�e� �p�e�r�f�o�r�m�a�n�c�e� 

�*� �H�o�w� �t�h�e�y� �f�o�r�m�e�d� �t�h�o�s�e� �p�e�r�c�e�p�t�i�o�n�s� �(�t�o�o�l�s�/�m�e�t�h�o�d�s� �t�h�e�y� �u�s�e�d�)� 

�{� �r�e�o�r�g�a�n�i�z�e�d� �a�l�l� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �d�a�t�a� �(�n�o� �m�a�t�t�e�r� �w�h�a�t� �q�u�e�s�t�i�o�n� �t�h�e� �r�e�s�p�o�n�s�e� �w�a�s� �t�o�)� �i�n�t�o� 

�t�h�e� �a�b�o�v�e� �t�w�o� �c�a�t�e�g�o�r�i�e�s�.� �W�h�a�t� �c�a�t�e�g�o�r�y� �a� �r�e�s�p�o�n�s�e� �f�e�l�l� �i�n�t�o� �w�a�s� �a� �s�u�b�j�e�c�t�i�v�e� �j�u�d�g�m�e�n�t� �o�n� 

�m�y� �p�a�r�t�.� �W�h�e�n� �t�h�e� �c�a�t�e�g�o�r�y� �w�a�s� �u�n�c�l�e�a�r�,� �I� �o�r�g�a�n�i�z�e�d� �t�h�e� �r�e�s�p�o�n�s�e� �u�n�d�e�r� �t�h�e� �c�a�t�e�g�o�r�y� �t�h�a�t� 

�s�e�e�m�e�d� �t�o� �m�a�k�e� �t�h�e� �m�o�s�t� �s�e�n�s�e�.� �D�a�t�a� �o�n� �w�h�a�t� �m�e�t�h�o�d�s� �t�h�e� �e�x�p�e�r�t�s� �u�s�e�d� �t�o� �f�o�r�m� 
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�p�e�r�c�e�p�t�i�o�n�s� �o�f� �w�a�r�e�h�o�u�s�e� �p�e�r�f�o�r�m�a�n�c�e� �w�e�r�e� �o�r�g�a�n�i�z�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �s�i�m�i�l�a�r�i�t�y� �o�f� �r�e�s�p�o�n�s�e�.� 

�T�h�e� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �p�e�r�f�o�r�m�a�n�c�e� �d�a�t�a� �w�e�r�e� �o�r�g�a�n�i�z�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �S�i�n�k� �&� �T�u�t�t�l�e�'�s� �s�e�v�e�n� 

�p�e�r�f�o�r�m�a�n�c�e� �c�r�i�t�e�r�i�a� �(�1�9�8�9�)�.� �S�i�n�k� �a�n�d� �T�u�t�t�l�e� �(�1�9�8�9�)� �p�r�o�p�o�s�e� �t�h�a�t� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� 

�p�e�r�f�o�r�m�a�n�c�e� �i�s� �a� �c�o�m�p�l�e�x� �f�u�n�c�t�i�o�n� �o�f� �s�e�v�e�n� �i�n�t�e�r�r�e�l�a�t�e�d� �c�r�i�t�e�r�i�a�:� �e�f�f�e�c�t�i�v�e�n�e�s�s�,� �e�f�f�i�c�i�e�n�c�y�,� 

�i�n�n�o�v�a�t�i�o�n�,� �p�r�o�d�u�c�t�i�v�i�t�y�,� �p�r�o�f�i�t�a�b�i�l�i�t�y�,� �q�u�a�l�i�t�y�,� �a�n�d� �q�u�a�l�i�t�y� �o�f� �w�o�r�k� �l�i�f�e�.� �F�i�g�u�r�e� �3�-�7� �d�e�p�i�c�t�s� 

�t�h�e� �s�e�v�e�n� �p�e�r�f�o�r�m�a�n�c�e� �c�r�i�t�e�r�i�a� �m�a�p�p�e�d� �t�o� �t�h�e� �e�x�p�a�n�d�e�d� �b�o�t�t�o�m� �p�o�r�t�i�o�n� �o�f� �t�h�e� �m�o�d�i�f�i�e�d� 

�M�a�n�a�g�e�m�e�n�t� �S�y�s�t�e�m� �M�o�d�e�l� �(�p�.� �3�5�)�.� 

� � 

�5� �Q�u�a�l�i�t�y� �C�h�e�c�k�p�o�i�n�t�s� 

� � 

�|� 
�Q�,� 

� � � � � � � � 

� � � 
� � � 

�U� �i�p�s�t�r�e�a�m�  ��a�h�o�t�_�p�e� �D�o�w�n�s�t�r�e�a�m� 
�y�s�t�e�m� �C�a�p�i�t�a�l� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� �G�o�o�d�s�,� �|� �S�y�s�t�e�m�s� 

� � 

� � � � � � 
� � � 

� � 

�«� �C�u�s�t�o�m�e�r�s� 
�¢� �S�u�p�p�l�i�e�r�s� 
�¢� �V�e�n�d�o�r�s�,� 
�*� �E�t�c�.� 

�E�n�e�r�g�y� �S�y�s�t�e�m� �-�-� 
�"� �S�e�r�v�i�c�e�s� �M�a�t�e�r�i�a�l�s� �5�]� �V�a�l�u�e� �A�d�d�i�n�g� �P�r�o�c�e�s�s�e�s� �S�e� �e�e� 

�D�a�t�a�/� �I�n�f�o�r�m�a�t�i�o�n� 

�:� �Q�u�a�l�i�t�y� �o�f� �I�n�n�o�v�a�t�i�o�n� �W�o�r�k� �L�i�f�e� 

�«� �C�u�s�t�o�m�e�r�s� � � � 
�E�f�f�i�c�i�e�n�c�y� �E�f�f�e�c�t�i�v�e�-� 

�n�e�s�s� � � � �  � � ��g�e� �§�= �� �P�r�o�d�u�c�t�i�v�i�t�y� � � � � �P�r�o�f�i�t�a�b�i�l�i�t�y�)�  ��4�_�-�_� 
 ��_ ��_ ��_ ��_ ��_ � ��_�_�_� �B�u�d�g�e�t�a�b�i�l�i�t�y� � � � � 
� � 

�F�i�g�u�r�e� �3�-�7�:� �T�h�e� �M�a�n�a�g�e�m�e�n�t� �S�y�s�t�e�m� �M�o�d�e�l� �a�n�d� �7� �P�e�r�f�o�r�m�a�n�c�e� �C�r�i�t�e�r�i�a� 
�(�a�d�a�p�t�e�d� �f�r�o�m� �K�u�r�s�t�e�d�t�,� �1�9�9�2� �a�n�d� �S�i�n�k� �a�n�d� �T�u�t�t�l�e�,� �1�9�8�9�)� 
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�T�o� �o�r�g�a�n�i�z�e� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �p�e�r�c�e�p�t�i�o�n� �d�a�t�a� �s�y�s�t�e�m�a�t�i�c�a�l�l�y�,� �I� �h�a�d� �c�l�e�a�r� �o�p�e�r�a�t�i�o�n�a�l� 

�d�e�f�i�n�i�t�i�o�n�s� �f�o�r� �e�a�c�h� �p�e�r�f�o�r�m�a�n�c�e� �c�r�i�t�e�r�i�a�.� �W�h�a�t� �f�o�l�l�o�w�s� �a�r�e� �t�h�e� �o�p�e�r�a�t�i�o�n�a�l� �d�e�f�i�n�i�t�i�o�n�s� �|� 

�u�s�e�d� �f�o�r� �e�a�c�h� �c�r�i�t�e�r�i�a�,� �b�a�s�e�d� �o�n� �S�i�n�k� �a�n�d� �T�u�t�t�l�e�,� �1�9�8�9�.� 

�E�f�f�e�c�t�i�v�e�n�e�s�s� �f�o�c�u�s�e�s� �o�n� �t�h�e� �o�u�t�p�u�t� �s�i�d�e� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�.� �I�t� �c�o�n�s�i�d�e�r�s� �w�h�e�t�h�e�r� �t�h�e� 

�o�r�g�a�n�i�z�a�t�i�o�n� �i�s� �c�o�m�p�l�e�t�i�n�g� �t�h�e�  ��r�i�g�h�t� �t�h�i�n�g �� �o�n� �t�i�m�e�,� �w�i�t�h�i�n� �s�p�e�c�i�f�i�c�a�t�i�o�n�s�/� 

�e�x�p�e�c�t�a�t�i�o�n�s�.� �T�h�i�s� �c�r�i�t�e�r�i�o�n� �a�l�s�o� �a�d�d�r�e�s�s�e�s� �t�h�e� �t�i�m�e�l�i�n�e�s�s� �a�n�d� �q�u�a�l�i�t�y� �o�f� �t�h�e� �o�u�t�p�u�t� 

�b�e�i�n�g� �d�e�l�i�v�e�r�e�d�.� �E�f�f�e�c�t�i�v�e�n�e�s�s� �i�s� �f�u�r�t�h�e�r� �d�e�f�i�n�e�d� �b�y� �t�h�e� �r�a�t�i�o� �o�f� �a�c�t�u�a�l� �o�u�t�p�u�t� �d�i�v�i�d�e�d� 

�b�y� �e�x�p�e�c�t�e�d� �o�u�t�p�u�t�.� 

�E�f�f�i�c�i�e�n�c�y� �r�e�l�a�t�e�s� �t�o� �t�h�e� �i�n�p�u�t� �s�i�d�e� �o�f� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�.� �I�t� �c�o�n�s�i�d�e�r�s� �w�h�e�t�h�e�r� �t�h�e� 

�o�r�g�a�n�i�z�a�t�i�o�n� �i�s� �c�o�m�p�l�e�t�i�n�g� �t�h�e�  ��r�i�g�h�t �� �t�h�i�n�g�  � ��r�i�g�h�t � � ��.� �T�h�i�s� �c�r�i�t�e�r�i�o�n� �i�s� �f�u�r�t�h�e�r� �d�e�f�i�n�e�d� 

�b�y� �t�h�e� �r�a�t�i�o� �o�f� �r�e�s�o�u�r�c�e�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� �c�o�n�s�u�m�e�d� �d�i�v�i�d�e�d� �b�y� �t�h�e� �r�e�s�o�u�r�c�e�s� �a�c�t�u�a�l�l�y� 

�c�o�n�s�u�m�e�d�.� 

�Q�u�a�l�i�t�y� �i�s� �d�e�l�i�g�h�t�i�n�g� �t�h�e� �e�n�d�-�u�s�e�r�.� �T�o�t�a�l� �q�u�a�l�i�t�y� �i�s� �m�a�n�a�g�e�d� �a�t� �f�i�v�e� �p�o�i�n�t�s�:� 

�Q�1�:� �t�h�e� �s�e�l�e�c�t�i�o�n� �a�n�d� �m�a�n�a�g�e�m�e�n�t� �o�f� �u�p�s�t�r�e�a�m� �s�y�s�t�e�m�s� �(�i�.�e�.�,� �s�u�p�p�l�i�e�r�s�,� �v�e�n�d�o�r�s�)� 

�Q�2�:� �i�n�c�o�m�i�n�g� �q�u�a�l�i�t�y� �a�s�s�u�r�a�n�c�e� 

�Q�3�:� �i�n�-�p�r�o�c�e�s�s� �q�u�a�l�i�t�y� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �a�s�s�u�r�a�n�c�e� 

�Q�4�:� �o�u�t�g�o�i�n�g� �q�u�a�l�i�t�y� �a�s�s�u�r�a�n�c�e� 

�Q�5�:� �p�r�o�a�c�t�i�v�e� �a�s�s�u�r�a�n�c�e� �t�h�a�t� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�y�s�t�e�m� �i�s� �m�e�e�t�i�n�g� �o�r� �e�x�c�e�e�d�i�n�g� 
�c�u�s�t�o�m�e�r�s �� �n�e�e�d�s�,� �s�p�e�c�i�f�i�c�a�t�i�o�n�s�,� �r�e�q�u�i�r�e�m�e�n�t�s�,� �w�a�n�t�s�,� �d�e�s�i�r�e�s�,� �a�n�d� �e�x�p�e�c�t�a�t�i�o�n�s� 

�I�n�n�o�v�a�t�i�o�n� �i�s� �c�o�n�t�i�n�u�o�u�s�l�y� �i�m�p�r�o�v�i�n�g�.� �I�t� �i�s� �t�h�e� �r�e�a�c�t�i�v�e�,� �p�r�o�a�c�t�i�v�e�,� �c�r�e�a�t�i�v�e�,� �a�n�d� 

�s�u�c�c�e�s�s�f�u�l� �r�e�s�p�o�n�s�e� �t�o� �c�h�a�n�g�e�s� �(�p�e�r�c�e�i�v�e�d� �o�r� �o�t�h�e�r�w�i�s�e�)� �i�n� �t�h�e� �i�n�t�e�r�n�a�l� �a�n�d� �e�x�t�e�r�n�a�l� 

�e�n�v�i�r�o�n�m�e�n�t�s� �o�f� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�y�s�t�e�m�.� 

�P�r�o�d�u�c�t�i�v�i�t�y� �i�s� �d�o�i�n�g� �m�o�r�e� �w�i�t�h� �l�e�s�s�.� �I�t� �i�s� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �w�h�a�t� �c�o�m�e�s� �o�u�t� 

�o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�y�s�t�e�m� �a�n�d� �w�h�a�t� �i�s� �c�o�n�s�u�m�e�d� �t�o� �c�r�e�a�t�e� �t�h�o�s�e� �o�u�t�p�u�t�s�.� �I�t� �i�s� �a� �s�e�t� 

�o�f� �r�a�t�i�o�s� �a�n�d� �i�n�d�e�x�e�s� �c�o�m�p�a�r�i�n�g� �o�u�t�p�u�t� �t�o� �i�n�p�u�t�.� 

�P�r�o�f�i�t�a�b�i�l�i�t�y�/�b�u�d�g�e�t�a�b�i�l�i�t�y� �i�s� �g�e�n�e�r�a�t�i�n�g� �s�u�r�p�l�u�s�/�u�s�i�n�g� �t�h�e� �r�i�g�h�t� �a�m�o�u�n�t� �o�f� �r�e�s�o�u�r�c�e�s�.� 

�I�t� �i�s� �a� �s�e�t� �o�f� �m�e�a�s�u�r�e�s� �o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �r�e�v�e�n�u�e�s� �a�n�d� �c�o�s�t�s�.� 
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�Q�u�a�l�i�t�y� �o�f� �W�o�r�k� �L�i�f�e� �(�O�W�L�)� �i�s� �c�r�e�a�t�i�n�g� �a� �g�r�e�a�t� �p�l�a�c�e� �t�o� �w�o�r�k�.� �I�t� �i�s�  ��t�h�e� �a�f�f�e�c�t�i�v�e� 

�r�e�s�p�o�n�s�e� �o�r� �r�e�a�c�t�i�o�n� �o�f� �t�h�e� �p�e�o�p�l�e� �i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�y�s�t�e�m� �t�o� �a�n�y� �n�u�m�b�e�r� �o�f� 

�f�a�c�t�o�r�s�,� �s�u�c�h� �a�s� �p�a�y�,� �w�o�r�k�i�n�g� �c�o�n�d�i�t�i�o�n�s�,� �c�u�l�t�u�r�e�,� �l�e�a�d�e�r�s�h�i�p�,� �c�o�w�o�r�k�e�r� �r�e�l�a�t�i�o�n�s�,� 

�f�e�e�d�b�a�c�k�,� �a�u�t�o�n�o�m�y�,� �s�k�i�l�l� �v�a�r�i�e�t�y�,� �t�a�s�k� �i�d�e�n�t�i�t�y�,� �t�a�s�k� �s�i�g�n�i�f�i�c�a�n�c�e�,� �t�h�e� �b�o�s�s�,� �a�m�o�u�n�t� 

�o�f� �i�n�v�o�l�v�e�m�e�n�t� �i�n� �p�l�a�n�n�i�n�g�,� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g�,� �a�n�d� �d�e�c�i�s�i�o�n �� �(�S�i�n�k� �a�n�d� �T�u�t�t�l�e�,� �1�9�8�9�,� 

�p�.� �1�8�2�)�.� 

�I�n� �r�e�g�a�r�d�s� �t�o� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �d�a�t�a� �f�o�r� �C�h�a�t�h�a�m� �a�n�d� �S�u�d�b�u�r�y� �(�d�a�t�a� �s�e�t� �#�5�)�,� �a�l�l� �N�G� 

�w�a�r�e�h�o�u�s�e�s� �a�r�e� �c�u�r�r�e�n�t�l�y� �i�n� �v�a�r�i�o�u�s� �s�t�a�g�e�s� �o�f� �i�m�p�l�e�m�e�n�t�i�n�g� �a� �V�i�s�u�a�l� �M�a�n�a�g�e�m�e�n�t� �S�y�s�t�e�m� 

�(�c�h�a�r�t�b�o�o�k�s� �a�n�d� �v�i�s�i�b�l�e� �b�o�a�r�d�s�)�.� �E�a�c�h� �w�a�r�e�h�o�u�s�e�'�s� �m�e�a�s�u�r�e�m�e�n�t� �m�a�s�t�e�r� �i�s� �i�n� �t�h�e� �p�r�o�c�e�s�s� 

�o�f� �t�a�k�i�n�g� �e�x�i�s�t�i�n�g� �d�a�t�a�,� �s�o�m�e� �o�f� �w�h�i�c�h� �c�o�m�e�s� �f�r�o�m� �P�E�P� �R�e�p�o�r�t�s�,� �a�n�d� �o�r�g�a�n�i�z�i�n�g� �t�h�e�m� �i�n�t�o� 

�t�h�e� �m�e�a�s�u�r�e�s� �t�h�e� �c�h�a�r�t�b�o�o�k� �u�s�e�s� �t�o� �t�r�a�c�k� �w�a�r�e�h�o�u�s�e� �p�e�r�f�o�r�m�a�n�c�e�.� �T�h�e� �o�l�d�e�r� �m�e�a�s�u�r�e�m�e�n�t� 

�t�o�o�l�,� �P�E�P� �R�e�p�o�r�t�s�,� �w�e�r�e� �o�r�g�a�n�i�z�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �f�i�v�e� �a�r�e�a�s� �o�f� �r�e�s�p�o�n�s�i�b�i�l�i�t�y�.� �T�h�e�s�e� �a�r�e�a�s� 

�i�n�c�l�u�d�e�:� 

�P�r�o�d�u�c�t�i�v�i�t�y� 

�¢� �D�i�r�e�c�t� �L�a�b�o�r� �D�o�l�l�a�r�s� �P�e�r� �T�o�n� 

�S�e�r�v�i�c�e� �L�e�v�e�l� �.� 

�O�n�-�T�i�m�e� �A�r�r�i�v�a�l�s� 

�S�c�r�a�t�c�h�e�s� �&� �S�h�o�r�t�s� 

�%� �o�f� �F�l�e�e�t� �O�p�e�r�a�t�i�o�n�a�l� 

�%� �o�f� �P�r�e�v�e�n�t�a�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e�s� �P�e�r�f�o�r�m�e�d� �°�
 

�Q�u�a�l�i�t�y� �o�f� �W�o�r�k� �L�i�f�e� 

�¢� �S�a�f�e�t�y� 

�e� �S�a�n�i�t�a�t�i�o�n� 

�¢� �E�n�v�i�r�o�n�m�e�n�t�a�l� �m�a�n�a�g�e�m�e�n�t� 

�C�o�s�t� �C�o�n�t�r�o�l� 

�¢� �E�x�p�e�n�s�e�s� �(�O�t�h�e�r� �W�a�g�e�s� �&� �F�r�i�n�g�e�,� �V�a�r�i�a�b�l�e�,� �a�n�d� �F�i�x�e�d� �e�x�p�e�n�s�e�s�)� 

�«� �E�x�p�e�n�s�e� �F�o�r�e�c�a�s�t�i�n�g� 
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�«� �D�a�m�a�g�e�s� 

�D�e�v�e�l�o�p�m�e�n�t� 

�¢� �T�r�a�i�n�i�n�g� 

�¢� �I�n�n�o�v�a�t�i�o�n�s� 

�¢� �C�o�m�m�u�n�i�c�a�t�i�o�n�s�/�T�r�i�p�m�a�s�t�e�r� 

�I�n� �c�o�m�p�a�r�i�n�g� �s�h�i�f�t�s� �i�n� �p�e�r�f�o�r�m�a�n�c�e� �a�m�o�n�g� �a�l�l� �t�h�r�e�e� �w�a�r�e�h�o�u�s�e�s�,� �f�o�u�r� �c�o�m�m�o�n� �k�e�y� 

�m�e�a�s�u�r�e�s� �w�e�r�e� �a�v�a�i�l�a�b�l�e� �t�o� �m�e�.� �"�C�o�m�m�o�n�"� �m�e�a�s�u�r�e�s� �m�e�a�n�s� �t�h�a�t� �d�a�t�a� �e�x�i�s�t�e�d� �i�n� �t�h�e� �s�a�m�e� 

�u�n�i�t� �o�f� �m�e�a�s�u�r�e�m�e�n�t� �a�n�d� �o�v�e�r� �t�h�e� �s�a�m�e� �t�i�m�e� �p�e�r�i�o�d� �f�o�r� �b�o�t�h� �P�e�t�e�r�b�o�r�o�u�g�h�,� �C�h�a�t�h�a�m�,� �a�n�d� 

�S�u�d�b�u�r�y�.� �D�a�t�a� �f�o�r� �t�h�r�e�e� �o�f� �t�h�e�s�e� �c�o�m�m�o�n� �m�e�a�s�u�r�e�s� �w�e�r�e� �o�r�g�a�n�i�z�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �c�h�a�r�t�b�o�o�k� 
� � 

�c�a�t�e�g�o�r�i�e�s�.� �P�e�r�f�o�r�m�a�n�c�e� �q�u�a�n�t�i�t�a�t�i�v�e� �d�a�t�a� �w�a�s� �a�v�a�i�l�a�b�l�e� �i�n� �v�e�r�s�i�o�n� �1�.�0� �o�f� �t�h�e� �c�h�a�r�t�b�o�o�k�s� 

�f�o�r� �C�h�a�t�h�a�m� �a�n�d� �S�u�d�b�u�r�y�.� �T�h�e�s�e� �t�h�r�e�e� �c�o�m�m�o�n� �m�e�a�s�u�r�e�s� �w�e�r�e�:� 

�¢� �T�o�t�a�l� �w�a�r�e�h�o�u�s�e� �c�o�s�t� �p�e�r� �t�o�n� �(�p�r�o�f�i�t�a�b�i�l�i�t�y� �i�n�d�i�c�a�t�o�r�)� 

�¢� �P�e�r�c�e�n�t� �o�n�-�t�i�m�e� �a�r�r�i�v�a�l� �a�t� �c�u�s�t�o�m�e�r� �b�y� �p�e�r�i�o�d� �(�e�f�f�e�c�t�i�v�e�n�e�s�s� �i�n�d�i�c�a�t�o�r�)� 

�¢� �G�r�o�c�e�r�y� �s�h�o�r�t�s� �p�e�r� �1�0�0�0� �c�a�s�e�s� �s�h�i�p�p�e�d� �b�y� �p�e�r�i�o�d� �(�q�u�a�l�i�t�y� �i�n�d�i�c�a�t�o�r�)� 

�T�h�e� �f�o�u�r�t�h� �c�o�m�m�o�n� �k�e�y� �m�e�a�s�u�r�e� �a�v�a�i�l�a�b�l�e� �t�o� �m�e� �c�a�m�e� �f�r�o�m� �t�h�e� �N�G� �D�i�s�t�r�i�b�u�t�i�o�n� 

�W�a�r�e�h�o�u�s�e� �S�u�r�v�e�y�.� �T�h�i�s� �s�u�r�v�e�y� �w�a�s� �a�d�m�i�n�i�s�t�e�r�e�d� �t�o� �a�l�l� �w�a�r�e�h�o�u�s�e�s� �a�n�d� �a�s�k�e�d� �q�u�e�s�t�i�o�n�s� 

 �� �o�n� �q�u�a�l�i�t�y� �o�f� �w�o�r�k� �l�i�f�e� �i�s�s�u�e�s�.� �A�l�t�h�o�u�g�h� �t�h�e� �N�G� �D�i�s�t�r�i�b�u�t�i�o�n� �W�a�r�e�h�o�u�s�e� �S�u�r�v�e�y� �h�a�d� �f�i�f�t�y� 

�t�w�o� �q�u�e�s�t�i�o�n�s�,� �1�9�9�1� �t�o� �1�9�9�3� �d�a�t�a� �w�a�s� �a�v�a�i�l�a�b�l�e� �f�o�r� �C�h�a�t�h�a�m�,� �P�e�t�e�r�b�o�r�o�u�g�h�,� �a�n�d� �S�u�d�b�u�r�y� 

�f�o�r� �o�n�l�y� �f�o�u�r�t�e�e�n� �o�f� �t�h�e� �q�u�e�s�t�i�o�n�s�.� �F�i�v�e� �o�f� �t�h�e� �f�o�u�r�t�e�e�n� �q�u�e�s�t�i�o�n�s� �r�e�l�a�t�e�d� �t�o� �q�u�a�l�i�t�y� �o�f� �w�o�r�k� 

�l�i�f�e� �(�Q�W�L�)� �i�s�s�u�e�s�.� �O�r�g�a�n�i�z�e�d� �Q�W�L� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e�s�e� �f�i�v�e� �q�u�e�s�t�i�o�n�s� �f�r�o�m� �P�e�t�e�r�b�o�r�o�u�g�h�,� 

�C�h�a�t�h�a�m�,� �a�n�d� �S�u�d�b�u�r�y� �e�m�p�l�o�y�e�e�s� �m�a�d�e� �u�p� �t�h�e� �f�o�u�r�t�h� �c�o�m�m�o�n� �k�e�y� �p�e�r�f�o�r�m�a�n�c�e� �m�e�a�s�u�r�e�.� 

�I�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�o� �p�o�i�n�t� �o�u�t� �t�h�a�t� �t�h�e� �1�9�9�1� �a�n�d� �1�9�9�2� �S�u�r�v�e�y� �w�e�r�e� �a�d�m�i�n�i�s�t�e�r�e�d� �a�n�d� �c�o�l�l�e�c�t�e�d� 

�i�n� �J�a�n�u�a�r�y� �o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �y�e�a�r�.� �H�o�w�e�v�e�r�,� �t�h�e� �1�9�9�3� �S�u�r�v�e�y� �w�a�s� �n�o�t� �a�d�m�i�n�i�s�t�e�r�e�d� �a�n�d� 

�c�o�l�l�e�c�t�e�d� �u�n�t�i�l� �J�u�n�e� �1�9�9�4�.� �S�o�,� �t�h�e� �1�9�9�3� �S�u�r�v�e�y� �i�s� �b�i�a�s�e�d� �w�i�t�h� �1�9�9�4� �e�x�p�e�r�i�e�n�c�e�s�.� 
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�F�i�n�a�l�l�y�,� �t�h�e� �s�i�x�t�h� �s�e�t� �o�f� �d�a�t�a� �c�o�n�c�e�r�n�s� �e�x�p�e�r�t� �o�p�i�n�i�o�n�s� �o�n� �w�h�a�t� �i�n�t�e�r�v�e�n�t�i�o�n�s� �t�o� �d�o�/�n�o�t� �d�o� �i�f� 

�f�a�c�e�d� �w�i�t�h� �a�n�o�t�h�e�r� �G�S�S� �a�p�p�l�i�c�a�t�i�o�n�.� �F�i�r�s�t� �I� �o�r�g�a�n�i�z�e�d� �t�h�e� �d�a�t�a� �b�y� �f�r�o�n�t�.� �T�h�e�n� �w�i�t�h�i�n� �e�a�c�h� 

�f�r�o�n�t�,� �I� �c�r�e�a�t�e�d� �a� �l�i�s�t�i�n�g� �o�f� �t�h�e� �l�e�s�s�o�n�s� �l�e�a�r�n�e�d� �f�o�r� �e�a�c�h� �f�r�o�n�t�a�l� �i�n�t�e�r�v�e�n�t�i�o�n� �s�i�n�g�l�e�d� �o�u�t� �b�y� 

�t�h�e� �e�x�p�e�r�t�s�.� 

�3�.�5�.�2� �D�a�t�a� �P�o�r�t�r�a�y�a�l� �P�r�o�c�e�s�s� 

�T�h�e� �f�i�r�s�t� �s�t�e�p� �i�n� �t�a�k�i�n�g� �d�a�t�a� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �c�o�m�p�a�r�i�s�o�n� �t�o� �a� �r�e�f�e�r�e�n�c�e� �p�o�i�n�t� 

�(�o�r�g�a�n�i�z�a�t�i�o�n�)�.� �T�h�e� �s�e�c�o�n�d� �s�t�e�p� �i�s� �p�o�r�t�r�a�y�a�l�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �c�h�a�r�t� �s�h�o�w�s� �m�y� �c�o�l�l�e�c�t�e�d�,� 

�o�r�g�a�n�i�z�e�d� �d�a�t�a� �a�n�d� �t�h�e� �w�a�y� �t�h�e�y� �w�e�r�e� �p�o�r�t�r�a�y�e�d�.� 

�T�a�b�l�e� �3�-�2�:� �O�r�g�a�n�i�z�e�d� �D�a�t�a� �a�n�d� �P�o�r�t�r�a�y�a�l� 
� � 

� � 

�O�R�G�A�N�I�Z�E�D� �D�A�T�A� �P�O�R�T�R�A�Y�A�L� 

�¢� �H�i�s�t�o�r�i�c�a�l� �i�n�t�e�r�v�e�n�t�i�o�n�s� �b�y� �f�r�o�n�t� �¢� �G�a�n�t�t� �c�h�a�r�t�s� �f�o�r� �e�a�c�h� �f�r�o�n�t� 
�¢� �Q�O�n�e�-�t�w�o� �p�a�g�e� �s�u�m�m�a�r�y� �o�f� �w�h�a�t� 

�h�a�p�p�e�n�e�d� �p�e�r� �f�r�o�n�t� 
�«� �C�o�n�t�a�c�t� �&� �S�o�u�r�c�e� �l�i�s�t�i�n�g� �f�o�r� �m�o�r�e� 

�i�n�f�o�r�m�a�t�i�o�n� �p�e�r� �f�r�o�n�t� 
� � 

�¢� �P�e�t�e�r�b�o�r�o�u�g�h� �p�e�r�f�o�r�m�a�n�c�e� �q�u�a�n�t�i�t�a�t�i�v�e� �|�*� �C�o�n�t�r�o�l� �c�h�a�r�t�s� �f�o�r� �e�a�c�h� �m�e�a�s�u�r�e� 
�d�a�t�a� �b�y� �c�h�a�r�t�b�o�o�k� �c�a�t�e�g�o�r�y� 
� � 

�¢� �P�e�t�e�r�b�o�r�o�u�g�h� �p�e�r�f�o�r�m�a�n�c�e� �q�u�a�l�i�t�a�t�i�v�e� �|�¢� �A�f�f�i�n�i�t�y� �D�i�a�g�r�a�m� �f�o�r� �e�a�c�h� �m�o�n�t�h� 
�d�a�t�a� �o�r�g�a�n�i�z�e�d� �b�y� �p�e�r�f�o�r�m�a�n�c�e� �c�r�i�t�e�r�i�a� 
� � 

� � � � � � � � 
�¢�«� �C�h�a�t�h�a�m� �&� �S�u�d�b�u�r�y� �w�a�r�e�h�o�u�s�e�s� �¢� �3�c�o�m�m�o�n� �k�e�y� �p�e�r�f�o�r�m�a�n�c�e� �m�e�a�s�u�r�e� 

�p�e�r�f�o�r�m�a�n�c�e� �d�a�t�a� �b�y� �c�h�a�r�t�b�o�o�k� �c�a�t�e�g�o�r�y� �c�o�n�t�r�o�l� �c�h�a�r�t�s� 
�a�n�d� �Q�W�L� �c�r�i�t�e�r�i�a� �¢� �B�a�r� �g�r�a�p�h�s� �o�f� �Q�W�L� �c�o�m�m�o�n� �k�e�y� 

�p�e�r�f�o�r�m�a�n�c�e� �m�e�a�s�u�r�e� 
�¢� �E�x�p�e�r�t� �a�d�v�i�c�e� �(�l�e�s�s�o�n�s� �l�e�a�r�n�e�d�)� �o�n� �¢� �L�i�s�t�i�n�g� �o�f� �t�h�e� �l�e�s�s�o�n�s� �l�e�a�r�n�e�d� �f�o�r� �e�a�c�h� 

�i�n�t�e�r�v�e�n�t�i�o�n�s� �t�o� �d�o� �t�h�e� �s�a�m�e� �o�r� �f�r�o�n�t�a�l� �i�n�t�e�r�v�e�n�t�i�o�n� �s�i�n�g�l�e�d� �o�u�t� �b�y� �t�h�e� 
�d�i�f�f�e�r�e�n�t�l�y� �f�o�r� �i�n�c�r�e�a�s�e�d� �p�e�r�f�o�r�m�a�n�c�e� �e�x�p�e�r�t�s� 
�i�m�p�r�o�v�e�m�e�n�t� �b�y� �f�r�o�n�t� 
� � 

�3�.�5�.�3� �D�a�t�a� �A�n�a�l�y�s�i�s� �P�r�o�c�e�s�s� 

�A�n�a�l�y�s�i�s� �o�f� �d�a�t�a� �d�o�e�s� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �c�o�m�e� �a�f�t�e�r� �o�r�g�a�n�i�z�a�t�i�o�n� �a�n�d� �p�o�r�t�r�a�y�a�l�.� �T�h�r�o�u�g�h�o�u�t� 

�m�y� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n�,� �o�r�g�a�n�i�z�a�t�i�o�n�,� �a�n�d� �p�o�r�t�r�a�y�a�l�,� �I� �w�a�s� �a�n�a�l�y�z�i�n�g� �d�a�t�a�.� �I� �a�l�s�o� �a�n�a�l�y�z�e�d� �t�h�e� 

�p�o�r�t�r�a�y�e�d� �d�a�t�a� �t�o� �y�i�e�l�d� �a�d�d�i�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �a�n� �e�f�f�o�r�t� �t�o� �a�n�s�w�e�r� �m�y� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�s�.� 
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�I�n� �t�h�i�s� �s�e�c�t�i�o�n� �I� �p�r�e�s�e�n�t� �m�y� �d�a�t�a� �a�n�a�l�y�s�i�s� �p�r�o�c�e�s�s�.� �C�h�a�p�t�e�r� �4� �c�o�n�t�a�i�n�s� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� 

�m�y� �a�n�a�l�y�s�i�s� �p�r�o�c�e�s�s�.� 

�I�n� �r�e�g�a�r�d�s� �t�o� �w�h�a�t� �h�a�p�p�e�n�e�d� �d�u�r�i�n�g� �G�S�S� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �a�n�a�l�y�s�i�s� �o�f� �h�i�s�t�o�r�i�c�a�l� 

�i�n�t�e�r�v�e�n�t�i�o�n�s� �w�a�s� �d�o�n�e� �d�u�r�i�n�g� �c�o�l�l�e�c�t�i�o�n�,� �o�r�g�a�n�i�z�a�t�i�o�n�,� �a�n�d� �p�o�r�t�r�a�y�a�l�.� �S�u�m�m�a�r�i�z�i�n�g� �w�h�a�t� 

�h�a�p�p�e�n�e�d� �i�n� �e�a�c�h� �f�r�o�n�t� �w�a�s� �a�l�s�o� �p�a�r�t� �o�f� �a�n�a�l�y�s�i�s�.� �I� �u�n�c�o�v�e�r�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �i�n�f�o�r�m�a�t�i�o�n�:� 

�1�)�w�h�a�t� �h�a�p�p�e�n�e�d� �a�t� �P�e�t�e�r�b�o�r�o�u�g�h�,� �2�)�w�h�o� �t�o� �c�o�n�t�a�c�t� �f�o�r� �d�e�t�a�i�l�s� �o�n� �w�h�a�t� �h�a�p�p�e�n�e�d�,� �a�n�d� �3�)� 

�w�h�e�r�e� �t�o� �l�o�o�k� �f�o�r� �a�d�d�i�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n�.� �D�o�c�u�m�e�n�t�i�n�g� �w�h�a�t� �h�a�p�p�e�n�e�d� �w�a�s� �n�e�c�e�s�s�a�r�y� �i�n� 

�o�r�d�e�r� �t�o� �a�n�s�w�e�r� �m�y� �o�t�h�e�r� �t�w�o� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�s� �(�w�a�s� �t�h�e� �p�r�o�j�e�c�t� �e�f�f�e�c�t�i�v�e�,� �w�h�a�t� �a�d�v�i�c�e� �d�o� 

�t�h�e� �e�x�p�e�r�t�s� �h�a�v�e� �f�o�r� �o�t�h�e�r� �G�S�S� �a�p�p�l�i�c�a�t�i�o�n�s�)�.� �T�h�e� �d�o�c�u�m�e�n�t�a�t�i�o�n� �o�f� �i�n�t�e�r�v�e�n�t�i�o�n�s� �w�a�s� 

�i�m�p�o�r�t�a�n�t� �s�o� �t�h�a�t�,� �i�n� �t�h�e�o�r�y�,� �o�t�h�e�r� �w�a�r�e�h�o�u�s�e�s� �c�a�n� �i�m�p�l�e�m�e�n�t� �a� �G�S�S� �b�y� �f�o�l�l�o�w�i�n�g� �w�h�a�t� 

�w�a�s� �d�o�n�e� �a�t� �P�e�t�e�r�b�o�r�o�u�g�h�.� 

�I�n� �r�e�g�a�r�d�s� �t�o� �p�r�o�j�e�c�t� �e�f�f�e�c�t�i�v�e�n�e�s�s�,� �a�n�a�l�y�s�i�s� �w�a�s� �d�o�n�e� �o�n� �s�e�v�e�r�a�l� �s�e�t�s� �o�f� �d�a�t�a�.� �T�h�e� �f�i�r�s�t� �s�e�t� 

�o�f� �p�e�r�f�o�r�m�a�n�c�e� �d�a�t�a� �w�e�r�e� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �c�o�n�t�r�o�l� �c�h�a�r�t�s� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �c�h�a�r�t�b�o�o�k�.� �I� 

�u�s�e�d� �c�o�n�t�r�o�l� �c�h�a�r�t�s� �a�s� �m�y� �m�e�t�h�o�d� �f�o�r� �p�o�r�t�r�a�y�a�l� �o�f� �q�u�a�n�t�i�t�a�t�i�v�e� �d�a�t�a�.� �O�n� �e�a�c�h� �c�o�n�t�r�o�l� �c�h�a�r�t�,� 

�I� �m�a�r�k�e�d� �i�n�t�e�r�v�e�n�t�i�o�n�s� �t�h�a�t� �t�h�e� �P�L�T� �f�e�l�t� �h�a�d� �a�n� �i�m�p�a�c�t� �o�n� �t�h�a�t� �m�e�a�s�u�r�e�.� �T�i�m�e� �S�e�r�i�e�s� 

�a�n�a�l�y�s�i�s� �o�f� �c�o�n�t�r�o�l� �c�h�a�r�t�s� �o�n� �P�e�t�e�r�b�o�r�o�u�g�h� �m�e�a�s�u�r�e�s� �l�e�d� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �p�e�r�f�o�r�m�a�n�c�e� 

�b�e�h�a�v�i�o�r� �b�e�t�w�e�e�n� �a�p�p�r�o�x�i�m�a�t�e�l�y� �w�e�e�k� �3�2� �1�9�9�3� �a�n�d� �J�a�n�u�a�r�y� �1�9�9�5�.� �W�h�e�e�l�e�r� �(�1�9�9�3�)� �p�o�i�n�t�s� 

�o�u�t� �t�h�a�t� �c�o�n�t�r�o�l� �c�h�a�r�t� �a�n�a�l�y�s�i�s� �h�a�s� �a�d�v�a�n�t�a�g�e�s� �o�v�e�r� �s�i�m�p�l�e� �c�o�m�p�a�r�i�s�o�n�s� �o�f� �d�a�t�a� �t�o� 

�s�p�e�c�i�f�i�c�a�t�i�o�n�s�,� �g�o�a�l�s�,� �o�r� �t�a�r�g�e�t�s�.� �T�h�e�s�e� �s�i�m�p�l�e� �c�o�m�p�a�r�i�s�o�n�s� �e�n�c�o�u�r�a�g�e� �a� �b�i�n�a�r�y� �v�i�e�w� �o�f� �t�h�e� 

�w�o�r�l�d�.� �T�h�e�y� �d�o� �n�o�t� �a�l�l�o�w� �s�e�p�a�r�a�t�i�o�n� �o�f� �p�o�t�e�n�t�i�a�l� �s�i�g�n�a�l�s� �(�t�h�a�t� �s�o�m�e�t�h�i�n�g� �s�i�g�n�i�f�i�c�a�n�t� �h�a�s� 

�h�a�p�p�e�n�e�d� �t�o� �c�h�a�n�g�e� �t�h�e� �p�r�o�c�e�s�s�)� �f�r�o�m� �p�r�o�b�a�b�l�e� �n�o�i�s�e� �(�n�a�t�u�r�a�l� �v�a�r�i�a�t�i�o�n� �o�f� �t�h�e� �p�r�o�c�e�s�s�)�.� 

�C�o�m�p�a�r�i�s�o�n�s� �o�f� �d�a�t�a� �t�o� �s�p�e�c�i�f�i�c�a�t�i�o�n�s�,� �g�o�a�l�s�,� �a�n�d� �t�a�r�g�e�t�s� �i�g�n�o�r�e�s� �n�a�t�u�r�a�l� �v�a�r�i�a�t�i�o�n� �a�n�d� �t�r�e�a�t�s� 

�e�v�e�r�y� �f�l�u�c�t�u�a�t�i�o�n� �a�s� �a� �s�i�g�n�a�l�.� 
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�C�o�n�t�r�o�l� �c�h�a�r�t�s� �p�r�o�v�i�d�e� �a� �b�e�t�t�e�r� �a�p�p�r�o�a�c�h� �t�o� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �d�a�t�a�.� �T�h�e�y� �o�v�e�r�c�o�m�e� �t�h�e� 

�s�h�o�r�t�c�o�m�i�n�g�s� �o�f� �t�h�e� �o�t�h�e�r� �a�p�p�r�o�a�c�h�e�s� �b�y� �e�x�p�l�i�c�i�t�l�y� �c�o�n�s�i�d�e�r�i�n�g� �t�h�e� �e�f�f�e�c�t�s� �o�f� �v�a�r�i�a�t�i�o�n� �u�p�o�n� 

�t�h�e� �d�a�t�a� �(�W�h�e�e�l�e�r�,� �1�9�9�3�)�.� �T�h�e� �c�o�n�t�r�o�l� �c�h�a�r�t� �s�h�i�f�t�s� �t�h�e� �e�m�p�h�a�s�i�s� �a�w�a�y� �f�r�o�m� �r�e�s�u�l�t�s� �a�n�d� 

�t�o�w�a�r�d�s� �t�h�e� �b�e�h�a�v�i�o�r� �o�f� �t�h�e� �s�y�s�t�e�m� �w�h�i�c�h� �p�r�o�d�u�c�e�d� �t�h�e� �r�e�s�u�l�t�s�.� �T�h�e� �b�e�h�a�v�i�o�r� �o�f� �t�h�e� 

�s�y�s�t�e�m� �i�s� �r�e�f�e�r�r�e�d� �t�o� �a�s� �t�h�e� �"�v�o�i�c�e� �o�f� �t�h�e� �p�r�o�c�e�s�s�.�"� �C�o�n�t�r�o�l� �c�h�a�r�t�s� �a�r�e� �u�s�e�d� �t�o� �m�o�n�i�t�o�r� �a� 

�p�r�o�c�e�s�s� �t�o� �s�e�e� �w�h�e�t�h�e�r� �i�t� �i�s� �i�n� �s�t�a�t�i�s�t�i�c�a�l� �c�o�n�t�r�o�l�.� �T�h�e� �u�p�p�e�r� �a�n�d� �l�o�w�e�r� �c�o�n�t�r�o�l� �l�i�m�i�t�s� 

�i�n�d�i�c�a�t�e� �h�o�w� �m�u�c�h� �v�a�r�i�a�t�i�o�n� �i�s� �t�y�p�i�c�a�l� �f�o�r� �t�h�e� �p�r�o�c�e�s�s�.�  ��C�o�n�t�r�o�l� �c�h�a�r�t�s� �h�e�l�p� �t�o� �d�i�s�t�i�n�g�u�i�s�h� 

�b�e�t�w�e�e�n� �v�a�r�i�a�t�i�o�n� �i�n�h�e�r�e�n�t� �i�n� �a� �p�r�o�c�e�s�s� �(�v�a�r�i�a�t�i�o�n� �f�r�o�m� �a� �"�c�o�m�m�o�n� �c�a�u�s�e�"�)� �a�n�d� �v�a�r�i�a�t�i�o�n� 

�a�r�i�s�i�n�g� �f�r�o�m� �s�o�u�r�c�e�s� �t�h�a�t� �c�o�m�e� �a�n�d� �g�o� �u�n�p�r�e�d�i�c�t�a�b�l�y� �(�"�s�p�e�c�i�a�l� �c�a�u�s�e�s�"�)�"� �(�S�c�h�o�l�t�e�s�,� �1�9�8�8�,� 

�p�.� �3�3�)�.� �D�a�t�a� �p�o�i�n�t�s� �t�h�a�t� �s�t�a�y� �w�i�t�h�i�n� �t�h�e� �c�o�n�t�r�o�l� �l�i�m�i�t�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �m�o�s�t� �v�a�r�i�a�t�i�o�n� �i�s� �c�o�m�i�n�g� 

�f�r�o�m� �c�o�m�m�o�n� �c�a�u�s�e�s� �(�e�.�g�.�,� �d�e�s�i�g�n�,� �c�h�o�i�c�e� �o�f� �m�a�c�h�i�n�e�,� �p�r�e�v�e�n�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e�)�.� �P�o�i�n�t�s� 

�t�h�a�t� �f�a�l�l� �o�u�t�s�i�d�e� �t�h�e� �l�i�m�i�t�s� �o�r� �i�n�t�o� �p�a�r�t�i�c�u�l�a�r� �p�a�t�t�e�r�n�s� �(�i�n� �e�i�t�h�e�r� �t�h�e� �X�-�C�h�a�r�t� �o�r� �M�o�v�i�n�g� �R�a�n�g�e� 

�C�h�a�r�t�)� �s�i�g�n�a�l� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �a� �s�p�e�c�i�a�l� �c�a�u�s�e� �o�f� �v�a�r�i�a�t�i�o�n� �(�e�.�g�.�,� �p�e�o�p�l�e� �e�r�r�o�r�s�,� �u�n�p�l�a�n�n�e�d� 

�e�v�e�n�t�s�,� �f�r�e�a�k� �o�c�c�u�r�r�e�n�c�e�s�)�,� �t�h�a�t� �1�s� �n�o�t� �p�a�r�t� �o�f� �t�h�e� �w�a�y� �t�h�e� �p�r�o�c�e�s�s� �n�o�r�m�a�l�l�y� �o�p�e�r�a�t�e�s� 

�(�B�r�a�s�s�a�r�d�,� �1�9�8�5�)�.� �S�i�g�n�a�l�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �t�h�e� �p�r�o�c�e�s�s� �i�s� �d�i�f�f�e�r�e�n�t�,� �a�n�d� �t�h�e� �c�a�u�s�e� �d�e�s�e�r�v�e�s� 

�i�n�v�e�s�t�i�g�a�t�i�o�n�.� �"�D�e�t�r�i�m�e�n�t�a�l� �a�s�s�i�g�n�a�b�l�e� �c�a�u�s�e�s� �n�e�e�d� �t�o� �b�e� �e�l�i�m�i�n�a�t�e�d�.� �B�e�n�e�f�i�c�i�a�l� �o�n�e�s� �n�e�e�d� 

�t�o� �b�e� �m�a�d�e� �p�a�r�t� �o�f� �t�h�e� �p�r�o�c�e�s�s�"� �(�W�h�e�e�l�e�r�,� �1�9�9�3�,� �p�.� �1�1�9�)�.� 

�A�n�o�t�h�e�r� �p�i�e�c�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �I� �h�a�d� �w�i�t�h� �r�e�g�a�r�d�s� �t�o� �p�r�o�j�e�c�t� �e�f�f�e�c�t�i�v�e�n�e�s�s� �w�a�s� �a� �p�r�e�c�i�s�e� 

�s�t�a�t�e�m�e�n�t� �o�f� �p�r�o�j�e�c�t� �g�o�a�l�s� �t�o� �c�o�m�p�a�r�e� �w�i�t�h� �t�h�e� �f�i�n�a�l� �p�r�o�j�e�c�t� �r�e�s�u�l�t�s�.� �C�o�m�p�a�r�i�s�o�n� �o�f� �t�h�e� 

�p�e�r�f�o�r�m�a�n�c�e� �r�e�s�u�l�t�s� �t�o� �t�h�e� �g�o�a�l� �s�t�a�t�e�m�e�n�t� �y�i�e�l�d�e�d� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �w�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e� �g�o�a�l�s� 

�w�e�r�e� �r�e�a�c�h�e�d� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �e�i�g�h�t�e�e�n� �m�o�n�t�h�s�,� �i�.�e�.� �w�h�e�t�h�e�r� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t� �w�a�s� 

�e�f�f�e�c�t�i�v�e�.� 

�T�h�e� �t�h�i�r�d� �s�e�t� �o�f� �d�a�t�a� �a�n�a�l�y�z�e�d� �i�n� �r�e�g�a�r�d�s� �t�o� �j�u�d�g�i�n�g� �p�r�o�j�e�c�t� �e�f�f�e�c�t�i�v�e�n�e�s�s� �w�e�r�e� �t�h�e� 

�p�e�r�c�e�p�t�i�o�n�s� �o�f� �p�e�r�f�o�r�m�a�n�c�e� �-� �q�u�a�l�i�t�a�t�i�v�e� �d�a�t�a� �f�r�o�m�.�t�h�e� �c�h�a�r�t�b�o�o�k� �a�n�d� �D�D�T�/�S�C� 
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�q�u�e�s�t�i�o�n�n�a�i�r�e�s�.� �A�n�a�l�y�s�i�s� �o�f� �t�h�e�s�e� �d�a�t�a� �w�a�s� �d�o�n�e� �t�h�r�o�u�g�h� �c�r�e�a�t�i�o�n� �a�n�d� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� 

�A�f�f�i�n�i�t�y� �d�i�a�g�r�a�m�s�.� �A�n� �A�f�f�i�n�i�t�y� �d�i�a�g�r�a�m� �i�s� �a� �t�o�o�l� �t�h�a�t� �"�g�a�t�h�e�r�s� �l�a�r�g�e� �a�m�o�u�n�t�s� �o�f� �l�a�n�g�u�a�g�e� 

�d�a�t�a� �(�i�d�e�a�s�,� �o�p�i�n�i�o�n�s�,� �i�s�s�u�e�s�,� �e�t�c�.�)�,� �o�r�g�a�n�i�z�e�s� �i�t� �i�n�t�o� �g�r�o�u�p�i�n�g�s� �b�a�s�e�d� �o�n� �t�h�e� �n�a�t�u�r�a�l� 

�r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �e�a�c�h� �i�t�e�m�,� �a�n�d� �d�e�f�i�n�e�s� �g�r�o�u�p�s� �o�f� �i�t�e�m�s�"� �(�B�r�a�s�s�a�r�d�,� �1�9�8�9�,� �p�.� �1�7�)�.� 

�I�n�t�e�r�p�r�e�t�a�t�i�o�n�/�a�n�a�l�y�s�i�s� �o�f� �A�f�f�i�n�i�t�y� �d�i�a�g�r�a�m�s� �i�n�c�l�u�d�e�d� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �t�r�e�n�d�s� �i�n� �a�n�d� �a�c�r�o�s�s� 

�t�h�e� �d�i�a�g�r�a�m�s�.� �C�o�m�p�a�r�i�s�o�n� �o�f� �t�h�i�s� �p�e�r�f�o�r�m�a�n�c�e� �q�u�a�l�i�t�a�t�i�v�e� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �t�h�e� �g�o�a�l� �s�t�a�t�e�m�e�n�t� 

�y�i�e�l�d�e�d� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �w�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e� �p�r�o�j�e�c�t� �g�o�a�l�s� �w�e�r�e� �r�e�a�c�h�e�d�.� 

�I�n� �r�e�g�a�r�d�s� �t�o� �w�h�e�t�h�e�r� �G�S�S� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �c�a�u�s�e�d� �t�h�e� �c�h�a�n�g�e� �i�n� �P�e�t�e�r�b�o�r�o�u�g�h� 

�p�e�r�f�o�r�m�a�n�c�e�,� �I� �a�n�a�l�y�z�e�d� �o�c�c�u�r�r�e�n�c�e�s� �o�f� �s�h�i�f�t�s� �i�n� �p�e�r�f�o�r�m�a�n�c�e� �a�m�o�n�g� �t�h�e� �t�h�r�e�e� �w�a�r�e�h�o�u�s�e�s� 

�f�o�r� �f�o�u�r� �k�e�y� �p�e�r�f�o�r�m�a�n�c�e� �m�e�a�s�u�r�e�s�.� �C�o�m�p�a�r�i�n�g� �o�c�c�u�r�r�e�n�c�e�s� �o�f� �s�h�i�f�t�s� �i�n� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �a� 

�w�a�r�e�h�o�u�s�e� �d�o�i�n�g� �G�S�S� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �(�m�y� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p�)� �a�g�a�i�n�s�t� �s�h�i�f�t�s� �i�n� 

�p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�w�o� �w�h�o� �w�e�r�e� �n�o�t� �(�m�y� �c�o�n�t�r�o�l� �g�r�o�u�p�)�,� �g�a�v�e� �m�e� �s�o�m�e� �u�s�e�f�u�l� �i�n�f�o�r�m�a�t�i�o�n� �i�n� 

�s�u�p�p�o�r�t� �o�f� �a� �c�a�u�s�a�l� �r�e�l�a�t�i�o�n�s�h�i�p�.� �I� �d�i�d� �n�o�t� �c�o�m�p�a�r�e� �a�c�t�u�a�l� �p�e�r�f�o�r�m�a�n�c�e� �r�e�s�u�l�t�s� �a�c�r�o�s�s� �t�h�e� 

�t�h�r�e�e� �w�a�r�e�h�o�u�s�e�s�.� �I� �d�i�d� �c�o�m�p�a�r�e� �o�c�c�u�r�r�e�n�c�e�s� �o�f� �s�h�i�f�t�s� �(�j�u�m�p�s�)� �i�n� �p�e�r�f�o�r�m�a�n�c�e�.� �I�f� 

�i�m�p�l�e�m�e�n�t�i�n�g� �t�h�e� �G�S�S� �f�r�a�m�e�w�o�r�k� �i�n� �P�e�t�e�r�b�o�r�o�u�g�h� �w�a�s� �t�h�e� �c�a�u�s�e� �o�f� �s�h�i�f�t�s� �i�n� �p�e�r�f�o�r�m�a�n�c�e�,� 

�t�h�e�n� �o�n�e� �w�o�u�l�d� �e�x�p�e�c�t� �n�o�t� �t�o� �s�e�e� �a� �s�h�i�f�t� �i�n� �p�e�r�f�o�r�m�a�n�c�e�,� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e� �p�e�r�i�o�d�,� �f�o�r� �t�h�e� 

�o�t�h�e�r� �t�w�o� �w�a�r�e�h�o�u�s�e�s� �w�h�o� �d�i�d� �n�o�t� �i�m�p�l�e�m�e�n�t� �G�S�S�.� 

�T�o� �a�n�a�l�y�z�e� �s�h�i�f�t�s� �i�n� �p�e�r�f�o�r�m�a�n�c�e� �a�m�o�n�g� �t�h�e� �t�h�r�e�e� �w�a�r�e�h�o�u�s�e�s�,� �I� �c�o�m�p�a�r�e�d� �o�c�c�u�r�r�e�n�c�e�s� �o�f� 

�s�h�i�f�t�s� �d�e�t�e�c�t�e�d� �i�n� �t�h�e�i�r� �c�o�n�t�r�o�l� �c�h�a�r�t�s� �f�o�r� �e�a�c�h� �o�f� �t�h�e� �t�h�r�e�e� �c�o�m�m�o�n� �c�h�a�r�t�b�o�o�k� �p�e�r�f�o�r�m�a�n�c�e� 

�m�e�a�s�u�r�e�s�.� �O�n� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �c�o�n�t�r�o�l� �c�h�a�r�t� �w�h�e�r�e� �t�h�e� �s�h�i�f�t�s� �o�c�c�u�r�r�e�d�,� �I� �m�a�r�k�e�d� �G�S�S� 

�i�n�t�e�r�v�e�n�t�i�o�n�s� �t�h�a�t� �e�i�t�h�e�r� �m�y�s�e�l�f� �o�r� �t�h�e� �P�e�t�e�r�b�o�r�o�u�g�h� �L�e�a�d�e�r�s�h�i�p� �T�e�a�m� �(�P�L�T�)� �f�e�l�t� �c�o�u�l�d� �h�a�v�e� 

�c�a�u�s�e�d� �t�h�e� �s�h�i�f�t� �i�n� �p�e�r�f�o�r�m�a�n�c�e� �f�o�r� �t�h�a�t� �m�e�a�s�u�r�e�.� �F�u�r�t�h�e�r� �a�n�a�l�y�s�i�s� �o�f� �t�h�i�s� �d�a�t�a� �s�e�t� �i�n�c�l�u�d�e�d� 

�c�o�n�d�u�c�t�i�n�g� �a� �t�-�t�e�s�t� �f�o�r� �s�i�g�n�i�f�i�c�a�n�c�e�.� �I�f� �P�e�t�e�r�b�o�r�o�u�g�h�'�s� �d�i�f�f�e�r�e�n�c�e� �i�n� �p�e�r�f�o�r�m�a�n�c�e� �l�e�v�e�l� 

�(�f�r�o�m� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t� �t�i�l�l� �t�h�e� �e�n�d�)� �w�a�s� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t�,� �w�h�i�l�e� 
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�C�h�a�t�h�a�m� �a�n�d� �S�u�d�b�u�r�y�'�s� �w�a�s� �n�o�t�,� �I� �c�o�u�l�d� �s�u�p�p�o�r�t� �a� �c�a�u�s�e� �a�n�d� �e�f�f�e�c�t� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�G�S�S� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�n�d� �P�e�t�e�r�b�o�r�o�u�g�h� �p�e�r�f�o�r�m�a�n�c�e� �r�e�s�u�l�t�s� �a�c�h�i�e�v�e�d�.� �T�o� �a�n�a�l�y�z�e� �s�h�i�f�t�s� �i�n� 

�p�e�r�f�o�r�m�a�n�c�e� �f�o�r� �t�h�e� �q�u�a�l�i�t�y� �o�f� �w�o�r�k� �l�i�f�e� �i�n�d�i�c�a�t�o�r� �(�t�h�e� �f�o�u�r�t�h� �c�o�m�m�o�n� �k�e�y� �m�e�a�s�u�r�e� �o�f� 

�p�e�r�f�o�r�m�a�n�c�e�)�,� �[� �c�o�m�p�a�r�e�d� �t�h�e� �j�u�m�p�s� �i�n� �1�9�9�1� �t�o� �1�9�9�3� �r�a�t�i�n�g�s� �d�e�t�e�c�t�e�d� �i�n� �t�h�e� �b�a�r� �g�r�a�p�h�s� �f�o�r� 

�e�a�c�h� �w�a�r�e�h�o�u�s�e�.� 

�T�h�e� �f�i�n�a�l� �s�e�t� �o�f� �d�a�t�a� �w�e�r�e� �t�h�e� �l�e�s�s�o�n�s� �l�e�a�r�n�e�d� �t�h�r�o�u�g�h� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t�.� �A�n�a�l�y�s�i�s� �o�f� �t�h�i�s� 

�d�a�t�a� �w�a�s� �d�o�n�e� �t�h�r�o�u�g�h�o�u�t� �c�o�l�l�e�c�t�i�o�n�,� �o�r�g�a�n�i�z�a�t�i�o�n� �a�n�d� �p�o�r�t�r�a�y�a�l�.� 

�T�a�b�l�e� �3�-�3� �s�u�m�m�a�r�i�z�e�s� �t�h�e� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n�,� �p�o�r�t�r�a�y�a�l� �a�n�d� �a�n�a�l�y�s�i�s� �p�r�o�c�e�s�s�e�s�.� �T�h�e� �f�i�r�s�t� �a�n�d� 

�s�e�c�o�n�d� �c�o�l�u�m�n�s� �a�r�e� �r�e�p�e�a�t�e�d� �f�r�o�m� �T�a�b�l�e� �3�-�2�.� �T�h�e� �t�h�i�r�d� �c�o�l�u�m�n� �s�h�o�w�s� �t�h�e� �a�n�a�l�y�s�i�s� 

�t�e�c�h�n�i�q�u�e�s� �I� �u�s�e�d�,� �l�e�a�d�i�n�g� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �w�h�i�c�h� �i�s� �p�o�r�t�r�a�y�e�d� �i�n� �t�h�e� �f�o�u�r�t�h� �c�o�l�u�m�n�.� �W�i�t�h� 

�t�h�i�s� �d�a�t�a� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n�,� �I� �w�a�s� �a�b�l�e� �t�o� �a�n�s�w�e�r� �m�y� �t�h�r�e�e� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�s�.� 

�3�.�6� �C�o�n�c�l�u�s�i�o�n�s� �(�C�h�a�p�t�e�r� �5�)� 

�T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e� �c�o�n�c�l�u�s�i�o�n�s� �c�h�a�p�t�e�r� �(�C�h�a�p�t�e�r� �5�)� �i�s� �t�o� �c�o�n�v�e�r�t� �i�n�f�o�r�m�a�t�i�o�n� �g�a�i�n�e�d� �f�r�o�m� 

�t�h�e� �r�e�s�e�a�r�c�h� �i�n�t�o� �c�o�n�c�l�u�s�i�o�n�s�,� �i�.�e�.� �a�n�s�w�e�r�s� �t�o� �t�h�e� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�s�.� �I� �i�n�t�e�r�p�r�e�t�e�d� �t�h�e� 

�i�n�f�o�r�m�a�t�i�o�n� �g�a�i�n�e�d� �f�r�o�m� �m�y� �a�n�a�l�y�s�i�s� �a�n�d� �d�r�e�w� �c�o�n�c�l�u�s�i�o�n�s� �f�r�o�m�:� 

�1�)� �t�h�e� �d�a�t�a� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �m�y� �s�t�u�d�y� �(�C�h�a�p�t�e�r� �4�)� 

�2�)� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �m�y� �b�o�d�y� �o�f� �k�n�o�w�l�e�d�g�e� �r�e�v�i�e�w� �(�C�h�a�p�t�e�r� �2�)� 

�A�f�t�e�r� �p�r�e�s�e�n�t�i�n�g� �c�o�n�c�l�u�s�i�o�n�s� �m�a�d�e� �w�i�t�h� �f�a�c�t�s�,� �d�a�t�a�,� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n�,� �I� �t�h�e�n� �p�r�e�s�e�n�t�e�d� 

�c�o�n�c�l�u�s�i�o�n�s� �b�a�s�e�d� �o�n� �m�y� �e�x�p�e�r�i�e�n�c�e� �a�s� �a� �r�e�s�e�a�r�c�h�e�r�.� 
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�3�.�7� �Q�u�a�l�i�t�y� �o�f� �M�y� �R�e�s�e�a�r�c�h� �D�e�s�i�g�n� 

�Y�i�n� �(�1�9�8�9�)� �s�t�a�t�e�s� �t�h�a�t� �f�o�u�r� �t�e�s�t�s� �a�r�e� �r�e�l�e�v�a�n�t� �i�n� �e�v�a�l�u�a�t�i�n�g� �t�h�e� �q�u�a�l�i�t�y� �o�f� �a�n�y� �r�e�s�e�a�r�c�h� �s�t�u�d�y�:� 

�c�o�n�s�t�r�u�c�t� �v�a�l�i�d�i�t�y�,� �i�n�t�e�r�n�a�l� �v�a�l�i�d�i�t�y�,� �e�x�t�e�r�n�a�l� �v�a�l�i�d�i�t�y�,� �a�n�d� �r�e�l�i�a�b�i�l�i�t�y�.� �V�a�r�i�o�u�s� �t�a�c�t�i�c�s� �a�r�e� 

�a�v�a�i�l�a�b�l�e� �t�o� �d�e�a�l� �w�i�t�h� �t�h�e�s�e� �t�e�s�t�s�,� �a�n�d� �t�h�e�s�e� �t�a�c�t�i�c�s� �a�r�e� �u�s�e�d� �d�u�r�i�n�g� �d�i�f�f�e�r�e�n�t� �p�h�a�s�e�s� �o�f� �t�h�e� 

�r�e�s�e�a�r�c�h� �p�r�o�c�e�s�s�!�,� �T�a�b�l�e� �3�-�4� �o�u�t�l�i�n�e�s� �t�h�e�s�e� �t�e�s�t�s�,� �t�h�e� �v�a�r�i�o�u�s� �t�a�c�t�i�c�s� �a�v�a�i�l�a�b�l�e� �t�o� �d�e�a�l� �w�i�t�h� 

�t�h�e�s�e� �t�e�s�t�s�,� �a�n�d� �t�h�e� �p�h�a�s�e� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �p�r�o�c�e�s�s� �i�n� �w�h�i�c�h� �t�h�e�s�e� �t�a�c�t�i�c�s� �a�r�e� �u�s�e�d�.� 

�I�n� �r�e�g�a�r�d�s� �t�o� �c�o�n�s�t�r�u�c�t� �v�a�l�i�d�i�t�y�,� �t�h�e� �f�i�r�s�t� �t�a�c�t�i�c� �i�s� �t�h�e� �u�s�e� �o�f� �t�r�i�a�n�g�u�l�a�t�i�o�n�-�-� �c�r�o�s�s�-�c�h�e�c�k�i�n�g� 

�d�a�t�a� �d�e�r�i�v�e�d� �f�r�o�m� �d�i�f�f�e�r�e�n�t� �s�o�u�r�c�e�s�.� �T�h�e� �s�o�u�r�c�e�s� �I� �u�s�e�d�,� �a�s� �m�e�n�t�i�o�n�e�d� �p�r�e�v�i�o�u�s�l�y�,� �a�r�e� 

�a�r�c�h�i�v�a�l� �(�d�o�c�u�m�e�n�t�s�)� �a�n�d� �s�u�r�v�e�y� �(�i�n�t�e�r�v�i�e�w�s�,� �q�u�e�s�t�i�o�n�n�a�i�r�e�s�,� �a�n�d� �o�b�s�e�r�v�a�t�i�o�n�s�)� �d�a�t�a�.� �I� 

�s�a�m�p�l�e�d� �m�o�r�e� �t�h�a�n� �o�n�e� �p�e�r�s�o�n� �w�h�i�l�e� �c�o�l�l�e�c�t�i�n�g� �s�u�r�v�e�y� �d�a�t�a�.� �T�h�e� �s�e�c�o�n�d� �t�a�c�t�i�c� �t�o� �a�d�d�r�e�s�s� 

�c�o�n�s�t�r�u�c�t� �v�a�l�i�d�i�t�y� �i�s� �t�o� �e�s�t�a�b�l�i�s�h� �a�n�d� �m�a�i�n�t�a�i�n� �a� �c�h�a�i�n� �o�f� �e�v�i�d�e�n�c�e� �-� �e�x�p�l�i�c�i�t� �l�i�n�k�s� �b�e�t�w�e�e�n� 

�t�h�e� �q�u�e�s�t�i�o�n�s� �a�s�k�e�d�,� �t�h�e� �d�a�t�a� �c�o�l�l�e�c�t�e�d�,� �a�n�d� �t�h�e� �c�o�n�c�l�u�s�i�o�n�s� �d�r�a�w�n�.� �I� �h�a�v�e� �s�e�t� �u�p� �m�y� 

�m�e�t�h�o�d�o�l�o�g�y� �t�h�i�s� �w�a�y�.� �T�h�e� �l�o�g�i�c�a�l� �c�h�a�i�n� �o�f� �e�v�i�d�e�n�c�e� �f�r�o�m� �q�u�e�s�t�i�o�n�s� �t�o� �c�o�n�c�l�u�s�i�o�n�s� �w�a�s� 

�d�e�p�i�c�t�e�d� �i�n� �T�a�b�l�e� �3�-�3�.� �T�h�e� �t�h�i�r�d� �t�a�c�t�i�c� �f�o�r� �c�o�n�s�t�r�u�c�t� �v�a�l�i�d�i�t�y� �i�s� �t�o� �h�a�v�e� �k�e�y� �c�a�s�e� �i�n�f�o�r�m�a�n�t�s� 

�r�e�v�i�e�w� �d�r�a�f�t�(�s�)� �o�f� �t�h�e� �c�a�s�e� �s�t�u�d�y� �r�e�p�o�r�t�.� �M�y� �"�c�a�s�e� �s�t�u�d�y� �r�e�p�o�r�t�"� �i�s� �m�y� �t�h�e�s�i�s�.� �I� �r�e�v�i�e�w�e�d� 

�t�h�e� �e�s�s�e�n�t�i�a�l� �f�a�c�t�s� �a�n�d� �e�v�i�d�e�n�c�e� �p�r�e�s�e�n�t�e�d� �i�n� �C�h�a�p�t�e�r� �4� �w�i�t�h� �c�e�r�t�a�i�n� �e�x�p�e�r�t�s� �t�o� �e�n�h�a�n�c�e� 

�a�c�c�u�r�a�c�y�.� �F�o�r� �e�x�a�m�p�l�e�,� �I� �h�a�d� �c�e�r�t�a�i�n� �e�x�p�e�r�t�s� �r�e�v�i�e�w� �m�y� �g�a�n�t�t� �c�h�a�r�t�s� �o�f� �w�h�a�t� �i�n�t�e�r�v�e�n�t�i�o�n�s� 

�h�a�p�p�e�n�e�d� �h�i�s�t�o�r�i�c�a�l�l�y� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t�.� �I� �a�l�s�o� �r�e�v�i�e�w�e�d� �w�a�r�e�h�o�u�s�e� 

�p�e�r�f�o�r�m�a�n�c�e� �r�e�s�u�l�t�s� �w�i�t�h� �m�e�a�s�u�r�e�m�e�n�t� �m�a�s�t�e�r�s� �t�o� �m�a�k�e� �s�u�r�e� �I� �c�o�r�r�e�c�t�l�y� �i�n�t�e�r�p�r�e�t�e�d� �t�h�e� �d�a�t�a�.� 

�T�h�e� �l�i�k�e�l�i�h�o�o�d� �o�f� �f�a�l�s�e�l�y� �r�e�p�o�r�t�i�n�g� �a�n� �e�v�e�n�t� �h�a�s� �b�e�e�n� �r�e�d�u�c�e�d�.� �T�h�e�s�e� �r�e�v�i�e�w�s� �e�n�h�a�n�c�e�d� �t�h�e� 

�a�c�c�u�r�a�c�y� �o�f� �t�h�e� �s�t�u�d�y� �a�n�d� �h�e�n�c�e�,� �i�n�c�r�e�a�s�e�d� �i�t�s� �c�o�n�s�t�r�u�c�t� �v�a�l�i�d�i�t�y�.� 

� � 

�1� �T�h�e� �i�d�e�a� �f�o�r� �t�h�i�s� �s�e�c�t�i�o�n� �c�a�m�e� �f�r�o�m� �E�i�l�e�e�n� �V�a�n� �A�k�e�n�'�s� �d�i�s�s�e�r�t�a�t�i�o�n� �(�1�9�9�1�)�.� 
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�T�a�b�l�e� �3�-�4�:� �C�a�s�e� �S�t�u�d�y� �T�a�c�t�i�c� �f�o�r� �F�o�u�r� �D�e�s�i�g�n� �T�e�s�t�s� �(�t�a�k�e�n� �f�r�o�m� �V�a�n� �A�k�e�n�,� 
�1�9�9�0� �a�d�a�p�t�a�t�i�o�n� �o�f� �Y�i�n�,� �1�9�8�9�)� 

� � 

� � 

� � 

�P�h�a�s�e� �o�f� 
�T�e�s�t�s� �D�e�f�i�n�i�t�i�o�n�s� �C�a�s�e� �S�t�u�d�y� �R�e�s�e�a�r�c�h� �i�n� 

�T�a�c�t�i�c� �W�h�i�c�h� �T�a�c�t�i�c� 
�O�c�c�u�r�s� 

�C�o�n�s�t�r�u�c�t� �v�a�l�i�d�i�t�y� �e�s�t�a�b�l�i�s�h�i�n�g� �c�o�r�r�e�c�t� �|� �u�s�e� �m�u�l�t�i�p�l�e� �s�o�u�r�c�e�s� �|� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� 
�o�p�e�r�a�t�i�o�n�a�l� �m�e�a�s�u�r�e�s� �|� �o�f� �e�v�i�d�e�n�c�e� 
�f�o�r� �t�h�e� �c�o�n�c�e�p�t�s� 
�b�e�i�n�g� �s�t�u�d�i�e�d� �e�s�t�a�b�l�i�s�h� �c�h�a�i�n� �o�f� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� 

�e�v�i�d�e�n�c�e� 

�h�a�v�e� �k�e�y� �i�n�f�o�r�m�a�n�t�s� �|� �c�o�m�p�o�s�i�t�i�o�n� 
�r�e�v�i�e�w� �d�r�a�f�t� �c�a�s�e� 
�s�t�u�d�y� �r�e�p�o�r�t� 

�I�n�t�e�r�n�a�l� �v�a�l�i�d�i�t�y� �e�s�t�a�b�l�i�s�h�i�n�g� �a� �c�a�u�s�a�l� �|� �d�o� �p�a�t�t�e�r�n� �m�a�t�c�h�i�n�g� �|� �d�a�t�a� �a�n�a�l�y�s�i�s� 
�(�f�o�r� �e�x�p�l�a�n�a�t�o�r�y� �o�r� �|� �r�e�l�a�t�i�o�n�s�h�i�p�,� 
�c�a�u�s�a�l� �s�t�u�d�i�e�s�,� �n�o�t� �|� �w�h�e�r�e�b�y� �c�e�r�t�a�i�n� �d�o� �e�x�p�l�a�n�a�t�i�o�n�-� �d�a�t�a� �a�n�a�l�y�s�i�s� 
�f�o�r� �d�e�s�c�r�i�p�t�i�v�e� �o�r� �c�o�n�d�i�t�i�o�n�s� �a�r�e� �b�u�i�l�d�i�n�g� 
�e�x�p�l�o�r�a�t�o�r�y� �s�t�u�d�i�e�s�)� �|� �s�h�o�w�n� �t�o� �l�e�a�d� �t�o� 

�o�t�h�e�r� �c�o�n�d�i�t�i�o�n�s�,� �a�s�_� �|� �d�o� �t�i�m�e�-�s�e�r�i�e�s� �d�a�t�a� �a�n�a�l�y�s�i�s� 

� � 

� � � � 
�d�i�s�t�i�n�g�u�i�s�h�e�d� �f�r�o�m� �_�|� �a�n�a�l�y�s�i�s� 
�s�p�u�r�i�o�u�s� 
�r�e�l�a�t�i�o�n�s�h�i�p�s� 

�E�x�t�e�r�n�a�l� �v�a�l�i�d�i�t�y� �e�s�t�a�b�l�i�s�h�i�n�g� �t�h�e� �u�s�e� �r�e�p�l�i�c�a�t�i�o�n� �l�o�g�i�c� �|� �r�e�s�e�a�r�c�h� �d�e�s�i�g�n� 
�d�o�m�a�i�n� �t�o� �w�h�i�c�h�a�_�_�|� �i�n� �m�u�l�t�i�p�l�e�-�c�a�s�e� 
�s�t�u�d�y�'�s� �f�i�n�d�i�n�g�s� �c�a�n� �|� �s�t�u�d�i�e�s� 
�b�e� �g�e�n�e�r�a�l�i�z�e�d� 

�R�e�l�i�a�b�i�l�i�t�y� �d�e�m�o�n�s�t�r�a�t�i�n�g� �t�h�a�t� �|� �u�s�e� �c�a�s�e� �s�t�u�d�y� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� 
�t�h�e� �o�p�e�r�a�t�i�o�n�s� �o�f� �a�_�_�|� �p�r�o�t�o�c�o�l� 
�s�t�u�d�y� �-�-� �s�u�c�h� �a�s� �t�h�e� 
�d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �d�e�v�e�l�o�p� �c�a�s�e� �s�t�u�d�y� �|� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� � � �p�r�o�c�e�d�u�r�e�s� �-� �c�a�n� �b�e� 
�r�e�p�e�a�t�e�d�,� �w�i�t�h� �t�h�e� 
�s�a�m�e� �r�e�s�u�l�t�s� � � �d�a�t�a� �b�a�s�e� � � � � 

�I�n�t�e�r�n�a�l� �v�a�l�i�d�i�t�y� �i�s� �r�e�l�e�v�a�n�t� �f�o�r� �e�x�p�l�a�n�a�t�o�r�y� �o�r� �c�a�u�s�a�l� �s�t�u�d�i�e�s�,� �n�o�t� �f�o�r� �d�e�s�c�r�i�p�t�i�v�e� �o�r� 

� � 
�e�x�p�l�o�r�a�t�o�r�y� �s�t�u�d�i�e�s�.� �W�h�e�n� �I� �p�o�s�e�d� �t�h�e� �q�u�e�s�t�i�o�n� �-�-� �"�W�a�s� �t�h�e� �G�S�S� �f�r�a�m�e�w�o�r�k� �e�f�f�e�c�t�i�v�e� �i�n� 

�t�h�e� �P�D�S�O�F� �p�r�o�j�e�c�t�?�"� �-�-� �I� �w�a�s� �l�o�o�k�i�n�g� �f�o�r� �a� �c�a�u�s�e� �a�n�d� �e�f�f�e�c�t� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �t�h�e� �G�S�S� 

�f�r�a�m�e�w�o�r�k� �a�n�d� �t�h�e� �e�v�e�n�t�s� �a�n�d� �r�e�s�u�l�t�s� �a�t� �P�e�t�e�r�b�o�r�o�u�g�h�.� �T�h�i�s� �h�o�w�e�v�e�r�,� �w�a�s� �n�o�t� �t�h�e� �m�a�i�n� 

�f�o�c�u�s� �o�f� �m�y� �r�e�s�e�a�r�c�h�.� �T�o� �l�e�n�d� �s�u�p�p�o�r�t� �f�o�r� �a� �c�a�u�s�a�l� �r�e�l�a�t�i�o�n�s�h�i�p�,� �I� �s�t�u�d�i�e�d� �t�w�o� �N�G� 

�w�a�r�e�h�o�u�s�e�s� �s�i�m�i�l�a�r� �t�o� �P�e�t�e�r�b�o�r�o�u�g�h� �o�v�e�r� �a� �s�i�m�i�l�a�r� �p�e�r�i�o�d� �o�f� �t�i�m�e�.� �T�h�e� �c�o�m�p�a�r�i�s�o�n� 

�8�3



�b�e�t�w�e�e�n� �a� �w�a�r�e�h�o�u�s�e� �d�o�i�n�g� �G�S�S� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�g�a�i�n�s�t� �t�w�o� �w�h�o� �w�e�r�e� �n�o�t�,� �g�a�v�e� �m�e� �s�o�m�e� 

�u�s�e�f�u�l� �d�a�t�a� �i�n� �s�u�p�p�o�r�t� �o�f� �a� �c�a�u�s�a�l� �r�e�l�a�t�i�o�n�s�h�i�p�.� �B�y� �c�h�o�o�s�i�n�g� �t�w�o� �N�G� �w�a�r�e�h�o�u�s�e�s�,� �a�s� 

�o�p�p�o�s�e�d� �t�o� �t�w�o� �w�a�r�e�h�o�u�s�e�s� �o�f� �a� �c�o�m�p�e�t�i�t�o�r�,� �I� �r�e�d�u�c�e�d� �t�h�e� �p�o�o�l� �o�f� �f�a�c�t�o�r�s� �t�h�a�t� �m�i�g�h�t� �b�e� 

�r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �P�e�t�e�r�b�o�r�o�u�g�h�'�s� �p�e�r�f�o�r�m�a�n�c�e� �r�e�s�u�l�t�s� �o�t�h�e�r� �t�h�a�n� �G�S�S� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �B�y� 

�c�h�o�o�s�i�n�g� �t�w�o� �N�G� �w�a�r�e�h�o�u�s�e�s� �s�i�m�i�l�a�r� �t�o� �P�e�t�e�r�b�o�r�o�u�g�h� �i�n� �a� �n�u�m�b�e�r� �o�f� �a�s�p�e�c�t�s�,� �I� �a�g�a�i�n� 

�r�e�d�u�c�e�d� �t�h�e� �p�o�o�l� �o�f� �f�a�c�t�o�r�s� �t�h�a�t� �m�i�g�h�t� �b�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �P�e�t�e�r�b�o�r�o�u�g�h ��s� �p�e�r�f�o�r�m�a�n�c�e� 

�r�e�s�u�l�t�s� �o�t�h�e�r� �t�h�a�n� �G�S�S� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� 

�I�n� �r�e�g�a�r�d�s� �t�o� �e�x�t�e�r�n�a�l� �v�a�l�i�d�i�t�y�,� �t�h�e� �d�e�s�i�r�e�d� �r�e�s�u�l�t�s� �o�f� �d�o�i�n�g� �a�p�p�l�i�e�d� �s�u�m�m�a�t�i�v�e� �e�v�a�l�u�a�t�i�o�n� 

�r�e�s�e�a�r�c�h� �i�s� �p�r�o�d�u�c�i�n�g� �j�u�d�g�m�e�n�t�s� �a�n�d� �g�e�n�e�r�a�l�i�z�a�t�i�o�n�s� �a�b�o�u�t� �e�f�f�e�c�t�i�v�e� �t�y�p�e�s� �o�f� �i�n�t�e�r�v�e�n�t�i�o�n�s� 

�a�n�d� �t�h�e� �c�o�n�d�i�t�i�o�n�s� �u�n�d�e�r� �w�h�i�c�h� �t�h�o�s�e� �e�f�f�o�r�t�s� �a�r�e� �e�f�f�e�c�t�i�v�e�.� �T�h�e� �d�e�s�i�r�e�d� �l�e�v�e�l� �o�f� 

�g�e�n�e�r�a�l�i�z�a�t�i�o�n� �i�s� �t�o� �a�l�l� �i�n�t�e�r�v�e�n�t�i�o�n�s� �w�i�t�h� �s�i�m�i�l�a�r� �g�o�a�l�s�.� �I� �f�i�r�s�t� �g�e�n�e�r�a�l�i�z�e�d� �(�b�a�s�e�d� �o�n� 

�P�e�t�e�r�b�o�r�o�u�g�h�'�s� �s�u�c�c�e�s�s� �w�i�t�h� �t�h�e� �G�S�S� �f�r�a�m�e�w�o�r�k�)� �t�h�a�t� �o�t�h�e�r� �N�G� �w�a�r�e�h�o�u�s�e�s� �w�i�t�h� �g�o�a�l�s� 

�s�i�m�i�l�a�r� �t�o� �P�e�t�e�r�b�o�r�o�u�g�h�'�s� �c�a�n� �g�a�i�n� �p�o�s�i�t�i�v�e� �p�e�r�f�o�r�m�a�n�c�e� �r�e�s�u�l�t�s� �b�y� �a�p�p�l�y�i�n�g� �t�h�e� �G�S�S� 

�f�r�a�m�e�w�o�r�k�.� �I� �t�h�e�n� �g�e�n�e�r�a�l�i�z�e�d� �e�v�e�n� �f�u�r�t�h�e�r� �t�o� �a�n�y� �N�G� �b�u�s�i�n�e�s�s� �u�n�i�t�,� �U�n�i�t�e�d� �S�t�a�t�e�s� 

�w�a�r�e�h�o�u�s�e�,� �o�r� �o�t�h�e�r� �o�r�g�a�n�i�z�a�t�i�o�n�.� �T�o� �a�s�s�i�s�t� �i�n� �t�r�a�n�s�f�e�r�a�b�i�l�i�t�y� �o�f� �r�e�s�u�l�t�s�,� �I� �d�o�c�u�m�e�n�t�e�d� 

�s�i�m�i�l�a�r�i�t�i�e�s� �a�n�d� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �o�p�e�r�a�t�i�n�g� �a� �f�o�o�d� �d�i�s�t�r�i�b�u�t�i�o�n� �w�a�r�e�h�o�u�s�e� �i�n� �C�a�n�a�d�a� �v�e�r�s�u�s� �t�h�e� 

�U�n�i�t�e�d� �S�t�a�t�e�s�.� 

�Y�i�n� �(�1�9�8�9�)� �s�t�a�t�e�s� �t�h�a�t� �e�m�e�r�g�e�n�t� �t�h�e�o�r�y� �m�u�s�t� �b�e� �t�e�s�t�e�d� �t�h�r�o�u�g�h� �r�e�p�l�i�c�a�t�i�o�n� �o�f� �t�h�e� �f�i�n�d�i�n�g�s� �i�n� 

�a� �s�e�c�o�n�d� �o�r� �t�h�i�r�d� �c�a�s�e� �s�t�u�d�y�.� �P�e�r�h�a�p�s� �a�f�t�e�r� �s�e�v�e�r�a�l� �r�e�p�l�i�c�a�t�i�o�n�s� �a�n�d� �s�t�u�d�i�e�s� �o�f� �G�S�S� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�r�e� �m�a�d�e�,� �t�h�e� �f�r�a�m�e�w�o�r�k� �c�a�n� �b�e� �g�e�n�e�r�a�l�i�z�e�d� �a�s� �a� �m�e�t�h�o�d� �f�o�r� �l�a�r�g�e� �s�c�a�l�e� 

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�h�a�n�g�e� �n�o� �m�a�t�t�e�r� �w�h�a�t� �t�h�e� �b�u�s�i�n�e�s�s� �o�r� �s�i�t�u�a�t�i�o�n�.� 
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�A�s� �a� �c�a�s�e� �s�t�u�d�y� �o�r� �f�i�e�l�d� �s�t�u�d�y�,� �m�y� �r�e�s�e�a�r�c�h� �o�c�c�u�r�r�e�d� �i�n� �t�h�e� �"�r�e�a�l� �w�o�r�l�d�"� �a�s� �o�p�p�o�s�e�d� �t�o� �a� 

�l�a�b�o�r�a�t�o�r�y� �e�x�p�e�r�i�m�e�n�t�.� �T�h�i�s� �a�l�s�o� �i�n�c�r�e�a�s�e�d� �t�h�e� �e�x�t�e�r�n�a�l� �v�a�l�i�d�i�t�y� �a�n�d� �g�e�n�e�r�a�l�i�z�a�b�i�l�i�t�y� �o�f� �m�y� 

�r�e�s�u�l�t�s�.� 

�T�h�e� �g�o�a�l� �o�f� �r�e�l�i�a�b�i�l�i�t�y� �i�s� �t�o� �m�i�n�i�m�i�z�e� �t�h�e� �e�r�r�o�r�s� �a�n�d� �b�i�a�s�e�s� �i�n� �a� �s�t�u�d�y�.� �O�n�e� �w�a�y� �t�o� �d�o� �t�h�i�s� �i�s� 

�t�o� �m�a�k�e� �a�s� �m�a�n�y� �s�t�e�p�s� �a�s� �p�o�s�s�i�b�l�e� �o�p�e�r�a�t�i�o�n�a�l�.� �I� �o�p�e�r�a�t�i�o�n�a�l�i�z�e�d� �m�y� �r�e�s�e�a�r�c�h� �p�r�o�c�e�s�s� 

�d�o�w�n� �t�o� �t�h�e� �l�a�s�t� �d�e�t�a�i�l� �i�n� �T�a�b�l�e� �3�-�3�.� �I� �a�l�s�o� �i�d�e�n�t�i�f�i�e�d� �p�o�s�s�i�b�l�e� �b�i�a�s�e�s� �i�n� �o�r�d�e�r� �t�o� �m�a�k�e� 

�m�y�s�e�l�f� �m�o�r�e� �c�o�n�s�c�i�o�u�s� �o�f� �t�h�e�m�.� �I�f� �a�n�o�t�h�e�r� �r�e�s�e�a�r�c�h�e�r� �c�a�n� �r�e�p�e�a�t� �t�h�e� �p�r�o�c�e�d�u�r�e�s� �a�n�d� �a�r�r�i�v�e� 

�a�t� �t�h�e� �s�a�m�e� �r�e�s�u�l�t�s�,� �t�h�e�n� �t�h�e� �r�e�s�e�a�r�c�h� �i�s� �r�e�l�i�a�b�l�e�.� �I� �e�x�t�e�n�s�i�v�e�l�y� �d�o�c�u�m�e�n�t�e�d� �m�y� �r�e�s�e�a�r�c�h� 

�p�r�o�c�e�s�s� �f�r�o�m� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �t�o� �c�o�n�c�l�u�s�i�o�n�s�.� �T�h�e� �m�o�r�e� �e�x�p�l�i�c�i�t�,� �t�h�e� �m�o�r�e� �r�e�l�i�a�b�l�e� �m�y� 

�r�e�s�e�a�r�c�h�.� 

�3�.�8� �R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �(�C�h�a�p�t�e�r� �6�)� 

�T�h�e� �p�u�r�p�o�s�e� �o�f� �m�y� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �c�h�a�p�t�e�r� �(�C�h�a�p�t�e�r� �6�)� �w�a�s� �t�o� �c�o�n�v�e�r�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� 

�I ��v�e� �g�a�i�n�e�d� �f�r�o�m� �m�y� �r�e�s�e�a�r�c�h� �i�n�t�o� �d�e�c�i�s�i�o�n�s� �a�n�d� �a�c�t�i�o�n�s�.� �I� �p�r�e�s�e�n�t�e�d� �d�e�c�i�s�i�o�n�s� �a�n�d� �a�c�t�i�o�n�s� 

�f�o�r� �s�e�v�e�r�a�l� �a�u�d�i�e�n�c�e�s�:� �P�e�t�e�r�b�o�r�o�u�g�h�,� �o�t�h�e�r� �N�G� �w�a�r�e�h�o�u�s�e�s�,� �N�G�,� �a�n�d� �o�t�h�e�r� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� 

�3�.�9� �R�e�v�i�e�w� �o�f� �T�h�e�s�i�s� �(�C�h�a�p�t�e�r� �7�)� 

�I�n� �C�h�a�p�t�e�r� �7�,� �I� �p�r�e�s�e�n�t�e�d� �m�y� �n�e�x�t� �s�t�e�p�s� �a�s� �a� �r�e�s�e�a�r�c�h�e�r�.� �I� �a�l�s�o� �e�v�a�l�u�a�t�e�d� �m�y� �r�e�s�e�a�r�c�h� �b�y� 

�e�x�a�m�i�n�i�n�g� �t�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �I� �a�c�c�o�m�p�l�i�s�h�e�d� �t�h�e� �m�e�a�s�u�r�e�s� �o�f� �s�u�c�c�e�s�s� �o�u�t�l�i�n�e�d� �i�n� �C�h�a�p�t�e�r� 

�1�.� �A�s� �m�e�n�t�i�o�n�e�d� �p�r�e�v�i�o�u�s�l�y�,� �I� �s�e�e� �m�y� �t�h�e�s�i�s�/�r�e�s�e�a�r�c�h� �a�s� �t�h�e� �f�i�r�s�t� �o�f� �s�e�v�e�r�a�l� �s�t�u�d�i�e�s� �o�n� �t�h�e� 

�N�G� �G�S�S� �e�f�f�o�r�t�.� �I� �l�i�s�t�e�d� �a�r�e�a�s� �I� �b�e�l�i�e�v�e� �f�u�r�t�h�e�r� �r�e�s�e�a�r�c�h� �s�h�o�u�l�d� �b�e� �c�o�n�d�u�c�t�e�d�.� �F�i�n�a�l�l�y�,� �I� 

�s�h�a�r�e�d� �l�e�s�s�o�n�s� �t�h�a�t� �I� �h�a�d� �l�e�a�r�n�e�d� �i�n� �w�o�r�k�i�n�g� �t�h�r�o�u�g�h� �t�h�e� �r�e�s�e�a�r�c�h� �p�r�o�c�e�s�s�.� �T�h�i�s� 

�i�n�f�o�r�m�a�t�i�o�n� �w�o�u�l�d� �b�e� �v�a�l�u�a�b�l�e� �t�o� �f�u�t�u�r�e� �s�t�u�d�e�n�t�s� �u�n�d�e�r�t�a�k�i�n�g� �a� �t�h�e�s�i�s� �o�r� �d�i�s�s�e�r�t�a�t�i�o�n�.� 
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�3�.�1�0� �T�h�e�s�i�s� �P�r�o�j�e�c�t� �P�l�a�n� 

�I�n� �o�r�d�e�r� �t�o� �c�o�m�p�l�e�t�e� �m�y� �r�e�s�e�a�r�c�h� �b�y� �M�a�y� �'�9�5�,� �I� �n�e�e�d�e�d� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �p�l�a�n�/�s�t�r�a�t�e�g�y�.� �A� 

�g�a�n�t�t� �c�h�a�r�t� �o�f� �m�y� �r�e�s�e�a�r�c�h� �m�e�t�h�o�d�o�l�o�g�y� �a�n�d� �k�e�y� �m�i�l�e�s�t�o�n�e�s� �(�a�f�t�e�r� �m�y� �p�r�o�p�o�s�a�l� �d�e�f�e�n�s�e�)� �i�s� 

�d�e�p�i�c�t�e�d� �i�n� �A�p�p�e�n�d�i�x� �B�.� 
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