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(ABSTRACT) 

Increased complexity of constructed facilities, owners’ changing needs and international 

competition have created strong demands for advanced construction technology. Recent 

developments in computer technologies provide the Architecture-Engineering-Construction 

(AEC) industry with significant potential for innovation. However, the adoption of state- 

of-the-art computer technologies by a majority of AEC firms faces many hurdles. 

The objective of this research is the development of methodologies for accelerating the 

adoption of Expert Systems (ES) technology by the AEC industry. This is accomplished 

with the development of a Technology Transfer (T?) model for ES. The T? model has 

been based on the models of innovation developed by Rogers, Shaffer, and Tatum, as well 
as on case Studies of ES adoption by several organizations. 

The ES T’ model has focused on the following issues: 1) the stages of the T* process and 

the managerial actions required for successful adoption of ES technology; 2) the 

economical, technological and organizational factors affecting the T’ process; and 3) 

alternative strategies that managers can deploy to successfully transfer the technology to 

their firm. The T’ model provides a useful framework that can significantly enhance 

managers’ ability to expedite the transfer of ES technology in the AEC industry.
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1. Introduction 

1.1 Need for Technological Innovation 

During recent years the construction industry has faced productivity and competitiveness 

problems. Increased complexity of facilities, owners’ changing needs, inadequate 

construction methods, and international competition have created strong demands for 

advanced construction technology. 

The demand for technological innovation in the construction industry has been well 

identified and documented. The Business Roundtable Report (The Business Roundtable 

1983) found that construction is far less progressive than many other industries in 

adopting technological innovations and concluded that this inertia is one of the reasons 

for the rapid increases in construction costs in recent years. Inadequate research and 

development (R&D) and the slow adoption of new technologies have also been identified 

as two of the major factors affecting productivity (The National Research Council 1986). 

Finally, the ability to develop and apply advanced design and construction techniques



have been identified as prime determinants of survival for U.S. Architecture-Engineering- 

Construction (AEC) firms in the international construction market (Tatum 1988, 1989a, 

Halpin 1988, Paulson 1988). 

Construction innovation and technology transfer are means for satisfying the challenges 

posed by new owners’ demands, increased complexity of facilities and foreign competitors 

(Tatum 1986, 1989b, Hansen and Tatum 1989, Madewell 1986, Zaist 1986). In the 

construction industry technological innovation stems from many sources. As examples, 

a firm may develop new technologies as a result of R&D activities, or the firm may 

incrementally improve existing technologies, or the firm may adopt new technologies 

from external sources (Tatum 1987). 

Technological advancements in other industries have always been an important source of 

new technologies for the AEC industry. Recent developments in computer technologies, 

such as Computer-Aided Design (CAD) and expert systems (ES), provide the AEC 

industry with a tremendous potential for improvement through automation and integration 

(Teicholz 1989, Tatum 1989c). While CAD technology provides new methods of sharing 

data across organizational boundaries, the development of ES technology offers new tools 

to support the retention and dissemination of construction knowledge. 

This research is motivated by the need to accelerate the adoption of emerging computer 

technologies by the construction industry. Although CAD and ES technologies have



matured over the last years, only a small group of AEC firms have adopted them. 

However, for effective improvement of the industry to be realized, the new technologies 

must be adopted by a broad majority of AEC firms and not just by the innovative firms. 

Technology Transfer (T’) is the process through which a new technology is transmitted 

to individuals and organizations and ultimately leads to its adoption. Technology transfer 

implies the adoption of a new technology developed outside the adopting organization, 

and is viewed as a subset of innovation. 

1.2 Research Objectives 

The primary objective of the research is to develop a technology transfer model for 

expediting the adoption of expert systems technology by the AEC industry, and identify 

a Set of alternatives for performing the technology transfer process. For this objective to 

be accomplished, this research must understand and analyze the T’ process in a 

construction organization, and identify the financial, organizational and technological 

factors affecting the process. Thus, the analysis will focus on the following points: 

—
 

* identify the stages of the T’ process and the operations performed at each stage; 

2. identify the actors involved at each stage and the roles they play; 

3. identify the factors which affect the success of the T’ process in an organizational 

setting; and 

4. develop a conceptual T? model. The model will form the basis for the 

development of practical recommendations concerning the actions that construction



practitioners should take in order to accelerate the adoption of state-of-the-art 

computer technologies in their firms. 

1.3. Scope and Limitations 

The findings of this investigation develop a useful framework for accelerating the 

adoption of advanced computer technologies by all engineering-oriented disciplines. 

However, this research is limited to the study of the transfer of ES technology to the AEC 

industry. The proposed ES T* model has undergone limited testing. Thus, although broad 

generalizations have not been possible, specific and practical components of an overall 

ES adoption philosophy did emerge. 

1.4 Research Methodology 

The development of the T* model for ES has been accomplished by the execution of the 

following five major tasks, as shown in Figure 1.1: 

1.4.1 Literature review 

This task has included the study of the most relevant literature in innovation and 

technology transfer theories. The following models of innovation have been studied and 

analyzed in the context of technology transfer for ES:
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Figure 11 Structure of research methodology.



1. Rogers’ innovation-development and innovation-decision processes (Rogers 1983); 

2.  Shaffer’s innovation-development process (Shaffer 1985); 

3. Rogers’ authority-innovation process (Rogers 1983); and 

4.  Tatum’s process of innovation in construction firms (Tatum 1987, Tatum and 

Funke 1988). 

1.4.2 Case studies 

During this task, analysis of documented case studies about the adoption of ES technology 

in several industries has been performed. The lessons learned from these attempts to 

transfer ES technology to the industry are identified. While the information concerning 

the case studies has been collected from the literature on ES adoption, the analysis and 

discussion of the case studies is the author’s own assessment. 

1.4.3 Development of T* beta model 

Based on the literature review and the case studies, a T’? beta model for ES has been 

developed. This included: 

1. identification of the stages and operations of the T’ process; 

2. identification of the players involved and their roles; and 

3. identification of the major factors affecting the T’ process.



1.4.4 Validation of T? beta model 

The purpose of this task has been to test the T* beta model on the design and construction 

practitioners group. This task has been performed by: 

1. identifying US AEC firms currently using ES technology; 

2. conducting interviews with the firms’ managers; and 

3. developing case studies of successful ES technology transfer. 

For the identification of US AEC firms currently using ES technology the following tasks 

have been performed: 1) articles and publications pertaining to the use of ES by AEC 

firms have been reviewed; and 2) vendors of ES shells have been contacted and asked 

about AEC companies which had bought their products. These tasks resulted in the 

identification of six US AEC firms using ES technology. The AEC firms were contacted 

by the Committee Chairman, Dr. J. M. De La Garza, and three of them agreed to 

participate in the research. 

On site interviews have been performed by Dr. De La Garza. For this purpose, an 

interview guide has been developed by the author, and reviewed by Dr. Robert Frary from 

the Virginia Tech Learning Resources Center. The interview guide is presented in 

Appendix A. Finally, the analysis of the interviews has been performed by the author.



1.4.5 Development of T* methodologies 

The T’ beta model has been refined and expanded based on its testing on the construction 

practitioners group. This task has resulted in the following: 

1. identification of the factors which most effectively affect the transfer of ES 

technology to the construction industry; and 

2. identification of technology transfer strategies which most efficiently assist 

construction practitioners in adopting ES technology. 

1.5 Contents of Thesis 

The thesis is divided into eight chapters. This first chapter provides an introduction to 

the research. The need for technological innovation in the AEC industry is addressed, as 

well as the research objectives and methodology. 

Chapter two provides an overview of the existing literature concerning the processes and 

problems involved in technology transfer. It also identifies the important points to be 

examined during the investigation of the T’ process. 

In chapter three, six case studies of ES adoption are presented and analyzed. The 

cases presented come from several industries, such as manufacturing, telecommunications 

and construction and the information about the cases has been provided by the literature.



In chapter four, a T* beta model for ES technology is presented. The model identifies the 

major stages of the T’ process and the factors affecting the success of the process. 

Additionally, the variations of the process are presented and analyzed. 

In chapter five, three cases of ES technology transfer in US AEC firms are used to 

validate the T* beta model. These case studies have been developed by conducting 

interviews with managers of design and construction firms. 

In chapter six, a model of the factors affecting the T° process is presented. The model 

identifies the economical, technological and organizational factors affecting the occurrence 

and success of the T’ process in an organizational setting. 

Chapter seven presents a refined T? model for ES and provides a set of alternatives 

concerning the actions that managers and practitioners can take for the successful 

adoption of ES technology in their organization. 

Finally, chapter eight summarizes the methodology and the research findings. The 

benefits and contributions of the thesis are outlined. Finally, issues for further research 

are identified.



2. Literature Review 

This section provides an overview of the existing literature concerning the processes and 

problems involved in technology transfer. It relies mainly on the models of innovation 

developed by Rogers (Rogers 1983), Shaffer (Shaffer 1985) and Tatum (Tatum 1987, 

Tatum and Funke 1988). 

2.1 Rogers’ Innovation-Development Process 

Rogers (Rogers 1983) defines a six-step process through which an innovation comes into 

existence and is transferred into the social system. This innovation-development process 

is depicted in Figure 2.1 and consists of the following stages: 1) problem identification; 

2) research; 3) development; 4) commercialization; 5) diffusion and adoption; and 6) 

consequences. 

The innovation-development process starts with problem identification. At this point, the 

developer of the technology identifies a problem or need in the social system which 

10



(9e1 
‘d 

‘EggT 
SIASOY 

W
o
y
 

USyR}) 
ssodoid 

yuoUdopoASpP-UOT}eAOUUT 
oY} 

UT 
soseYyd 

XIg 
[TZ 

ANSIy 

| 
| 

| 
| 

| 
| 

| 
| 

| 
| 

| 
 
 

(parjdde 
saouanbasuo; 

‘gg 
—- MRAOPV 

ue 
uonezT 

quowdojaacq 
‘¢¢ 

puke 
o1seq) 

SUI9[QOIg 
UOISNIFI 

‘C# 
 -PIOIOUIWIOD 

*p¥ 
yoreasoy 

‘T# 
{SPOON 

‘T# 

 
 

11



Stimulates research and development activities. During the research and development 

stages the new technology is developed into a product. Rogers treats innovation as a 

product packaged in a form ready to be adopted by users. The production, manufacturing, 

packaging, marketing and distribution of the product take place during the 

commercialization phase. 

The diffusion and adoption phase includes all the communication activities necessary to 

inform potential users of the technology’s existence and potential applications. In order 

for the diffusion phase to start, a decision must be made by individuals who have the 

authority to decide when transfer activities should occur. At this point, change agents 

Start communicating the innovation to potential users, which can be individual users or 

organizations. The consequences stage is an evaluation of whether the technology solved 

the problem for which it was intended. This evaluation also attempts to identify whether 

new problems are created by the use of the new technology. 

Rogers points out that these six phases are somewhat arbitrary in that they do not always 

occur in exactly the order shown here, and that certain phases may be skipped in some 

innovations. 

12



2.2 Shaffer’s Innovation-Development Process 

Shaffer (Shaffer 1985) analyzes the development and transfer of an innovation inside a 

US Army organization, and defines the innovation development process somewhat 

differently. Shaffer’s model is depicted in Figure 2.2, and consists of the following five 

steps: 1) problem identification; 2) research and development; 3) field demonstration; 4) 

product/system authorization; and 5) product/system application. 

The process begins with the problem identification phase. During this phase, Army 

researchers identify needs of practicing engineers or field personnel, who will be the 

potential users of the innovation. The research and development activities are identified 

as one phase. This phase also includes a pilot test to ensure that the technology meets 

the needs of users. The major difference between Shaffer’s and Rogers’ model is that the 

Shaffer model places more emphasis on the diffusion of the innovation by recognizing 

three technology transfer phases: 1) the field demonstration; 2) the product/system 

authorization; and 3) the product/system application. 

The field demonstration phase is the first step in the transfer of the technology. During 

this, the innovation is demonstrated to show all users how it can be used to solve a 

problem. The demonstration also aims to identify new problems created by the use of the 

innovation, which need to be resolved before formal transfer starts. At the product/system 

authorization phase, a decision has to be made to begin transferring the technology to 

13
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potential users. In the Army, the decision can be made by personnel at Corps 

headquarters or by Army committees which have the authority to make such decisions. 

The product/system application phase is similar to Rogers’ diffusion and adoption phase. 

This phase consists of an extensive awareness program and the technology starts to be 

used outside the demonstration sites. Additional training activities and field support are 

needed to achieve successful implementation. 

2.3 Rogers’ Innovation-Decision process 

The two innovation-development models described above focus on the operations to be 

performed by the groups responsible for the development and diffusion of the new 

technology. Both models recognize that transfer activities are an important part of the 

development process with the ultimate goal of having individuals and organizations adopt 

the technology. This section describes Rogers’ innovation-decision process and focuses 

on the adoption of new technology by an individual. 

According to Rogers (Rogers 1983), an individual’s decision to adopt a new technology 

is not instantaneous, but a process that consists of the following five stages, as shown in 

Figure 2.3: 1) knowledge; 2) persuasion; 3) decision; 4) implementation; and 5) 

confirmation. Communication activities between the potential user and the change 

agency, which is the group responsible for the diffusion of the innovation, are present at 

every step of the process. 
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�A�t� �t�h�e� �k�n�o�w�l�e�d�g�e� �s�t�a�g�e�,� �t�h�e� �p�o�t�e�n�t�i�a�l� �u�s�e�r� �i�s� �e�x�p�o�s�e�d� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �t�e�c�h�n�o�l�o�g�y� 

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

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

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

�i�n�n�o�v�a�t�i�o�n� �c�a�n� �c�o�m�e� �f�r�o�m� �t�w�o� �m�a�j�o�r� �s�o�u�r�c�e�s�:� �m�a�s�s� �m�e�d�i�a� �o�r� �i�n�t�e�r�p�e�r�s�o�n�a�l� 

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

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

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

�b�y� �w�h�i�c�h� �a� �t�e�c�h�n�o�l�o�g�y� �c�a�n� �b�e� �d�e�s�c�r�i�b�e�d� �a�n�d� �c�l�a�s�s�i�f�i�e�d�:� �1�)� �r�e�l�a�t�i�v�e� �a�d�v�a�n�t�a�g�e�;� �2�)� 

�c�o�m�p�a�t�i�b�i�l�i�t�y�;� �3�)� �c�o�m�p�l�e�x�i�t�y�;� �4�)� �t�r�i�a�l�a�b�i�l�i�t�y�;� �a�n�d� �5�)� �o�b�s�e�r�v�a�b�i�l�i�t�y�.� �A�t� �t�h�i�s� �s�t�a�g�e�,� �t�h�e� 

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

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

�f�o�l�l�o�w�i�n�g� �f�a�c�t�o�r�s� �a�f�f�e�c�t� �i�t�s� �d�e�c�i�s�i�o�n�:� �1�)� �t�h�e� �a�t�t�r�i�b�u�t�e�s� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y�;� �2�)� �t�h�e� �d�e�g�r�e�e� �o�f� 

�t�h�e� �i�n�d�i�v�i�d�u�a�l ��s� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �h�o�w� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �w�o�r�k�s�;� �3�)� �t�h�e� �f�i�n�a�n�c�i�a�l� �a�n�d� �p�e�r�s�o�n�a�l� 

�r�i�s�k� �i�n�v�o�l�v�e�d� �i�n� �t�r�y�i�n�g� �t�h�e� �u�n�t�e�s�t�e�d� �t�e�c�h�n�o�l�o�g�y�;� �4�)� �o�t�h�e�r� �c�u�e�-�t�o�-�a�c�t�i�o�n� �f�a�c�t�o�r�s� �w�h�i�c�h� �m�a�y� 

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

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

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

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

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

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

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

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

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

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

�d�u�e� �t�o� �i�n�a�d�e�q�u�a�t�e� �k�n�o�w�l�e�d�g�e� �a�b�o�u�t� �t�h�e� �i�n�n�o�v�a�t�i�o�n�.� 

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

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

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

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

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

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

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

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

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

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

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

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

�t�h�r�o�u�g�h� �t�h�e� �e�n�t�i�r�e� �p�r�o�c�e�s�s�.� 

�2�.�4� �R�o�g�e�r�s �� �A�u�t�h�o�r�i�t�y� �I�n�n�o�v�a�t�i�o�n�-�D�e�c�i�s�i�o�n� �P�r�o�c�e�s�s� 

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

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

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

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

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

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

�i�n�n�o�v�a�t�i�o�n�-�d�e�c�i�s�i�o�n� �p�r�o�c�e�s�s�.� 

�R�o�g�e�r�s� �(�R�o�g�e�r�s� �1�9�8�3�)� �a�r�g�u�e�s� �t�h�a�t� �t�h�e� �m�a�j�o�r� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �i�n�n�o�v�a�t�i�o�n�-�d�e�c�i�s�i�o�n� 

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

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

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

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

�d�i�s�c�o�n�t�i�n�u�a�n�c�e�.� 

�1�9



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

�s�e�q�u�e�n�c�e� �o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�i�v�e� �s�t�a�g�e�s�,� �a�s� �d�e�p�i�c�t�e�d� �i�n� �F�i�g�u�r�e� �2�.�4�:� �1�)� �a�g�e�n�d�a�-�s�e�t�t�i�n�g�;� �2�)� 

�m�a�t�c�h�i�n�g�;� �3�)� �r�e�d�e�f�i�n�i�n�g�/�r�e�s�t�r�u�c�t�u�r�i�n�g�:� �4�)� �c�l�a�r�i�f�y�i�n�g�;� �a�n�d� �5�)� �r�o�u�t�i�n�i�z�i�n�g�.� 

�T�h�e� �a�g�e�n�d�a�-�s�e�t�t�i�n�g� �a�n�d� �t�h�e� �m�a�t�c�h�i�n�g� �s�t�e�p�s� �c�o�n�s�t�i�t�u�t�e� �t�h�e� �i�n�i�t�i�a�t�i�o�n� �p�h�a�s�e�,� �d�e�f�i�n�e�d� �a�s� 

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

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

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

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

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

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

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

�r�e�d�e�f�i�n�i�n�g�/�r�e�s�t�r�u�c�t�u�r�i�n�g�;� �2�)� �c�l�a�r�i�f�y�i�n�g�;� �a�n�d� �3�)� �r�o�u�t�i�n�i�z�i�n�g�.� 

�D�u�r�i�n�g� �t�h�e� �r�e�d�e�f�i�n�i�n�g�/�r�e�s�t�r�u�c�t�u�r�i�n�g� �s�t�a�g�e� �t�h�e� �i�m�p�o�r�t�e�d� �i�n�n�o�v�a�t�i�o�n� �i�s� �r�e�-�i�n�v�e�n�t�e�d� �t�o� �f�i�t� �t�h�e� 

�O�r�g�a�n�i�z�a�t�i�o�n ��s� �n�e�e�d�s� �a�n�d� �e�n�v�i�r�o�n�m�e�n�t�,� �a�n�d� �t�h�e� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �c�h�a�n�g�e�s� �t�o� 

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

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

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

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�t�r�u�c�t�u�r�e�:� �1�)� �a� �d�e�c�l�i�n�e� �i�n� �t�h�e� �s�p�a�n� �o�f� �c�o�n�t�r�o�l�;� �2�)� �a� �d�e�c�l�i�n�e� �i�n� �t�h�e� �n�u�m�b�e�r� 

�o�f� �l�e�v�e�l�s� �i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �h�i�e�r�a�r�c�h�y�;� �3�)� �a� �c�o�n�s�o�l�i�d�a�t�i�o�n� �o�f� �d�e�p�a�r�t�m�e�n�t�s�;� �4�)� �a� �s�h�i�f�t� �f�r�o�m� 
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�p�a�r�a�l�l�e�l� �d�e�p�a�r�t�m�e�n�t�a�l� �c�o�n�f�i�g�u�r�a�t�i�o�n�s� �t�o� �f�u�n�c�t�i�o�n�a�l� �f�o�r�m�s�;� �a�n�d� �5�)� �a�n� �i�n�c�r�e�a�s�e� �i�n� �t�h�e� 

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

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

�t�o� �a�l�l� �o�r�g�a�n�i�z�a�t�i�o�n ��s� �m�e�m�b�e�r�s�.� �R�a�p�i�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�t� �t�h�i�s� �s�t�e�p� �m�a�y� �l�e�a�d� �t�o� 

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

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

�2�.�5� �T�a�t�u�m ��s� �M�o�d�e�l� �o�f� �I�n�n�o�v�a�t�i�o�n� �i�n� �C�o�n�s�t�r�u�c�t�i�o�n� �F�i�r�m�s� 

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

�m�o�d�e�l� �(�T�a�t�u�m� �1�9�8�7�,� �T�a�t�u�m� �a�n�d� �F�u�n�k�e� �1�9�8�8�)� �i�d�e�n�t�i�f�i�e�s� �t�h�e� �f�o�l�l�o�w�i�n�g� �e�l�e�m�e�n�t�s� �i�n� �t�h�e� 

�p�r�o�c�e�s�s� �o�f� �i�n�n�o�v�a�t�i�o�n� �i�n� �c�o�n�s�t�r�u�c�t�i�o�n� �f�i�r�m�s�,� �a�s� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� �2�.�5�:� �1�)� �r�e�c�o�g�n�i�z�i�n�g� �f�o�r�c�e�s� 

�a�n�d� �o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �i�n�n�o�v�a�t�i�o�n�;� �2�)� �c�r�e�a�t�i�n�g� �a� �c�l�i�m�a�t�e� �f�o�r� �i�n�n�o�v�a�t�i�o�n�;� �3�)� �d�e�v�e�l�o�p�i�n�g� �t�h�e� 

�n�e�c�e�s�s�a�r�y� �t�e�c�h�n�o�l�o�g�i�c�a�l� �a�n�d� �e�n�t�r�e�p�r�e�n�e�u�r�i�a�l� �c�a�p�a�b�i�l�i�t�i�e�s�;� �4�)� �p�r�o�v�i�d�i�n�g� �n�e�w� �c�o�n�s�t�r�u�c�t�i�o�n� 

�t�e�c�h�n�o�l�o�g�i�e�s�;� �5�)� �e�x�p�e�r�i�m�e�n�t�i�n�g� �a�n�d� �r�e�f�i�n�i�n�g�;� �a�n�d� �6�)� �i�m�p�l�e�m�e�n�t�i�n�g�.� �T�a�t�u�m� �i�d�e�n�t�i�f�i�e�s� �t�h�e� 

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

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

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

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

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

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

�b�e�s�t� �o�p�p�o�r�t�u�n�i�t�y�.� 

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

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

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

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

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

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

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

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

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

�d�e�v�e�l�o�p�m�e�n�t� �s�t�e�p�s�.� 

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

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

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

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

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

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

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

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

�T�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �o�n� �p�r�o�j�e�c�t�s� �a�n�d� �i�n� �t�h�e� �f�i�r�m� �r�e�q�u�i�r�e�s� �a� �c�o�m�m�i�t�m�e�n�t� 

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

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

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

�2�.�6� �R�a�t�e� �o�f� �A�d�o�p�t�i�o�n� �a�n�d� �A�d�o�p�t�e�r� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� 

�R�o�g�e�r�s� �(�R�o�g�e�r�s� �1�9�8�3�)� �i�d�e�n�t�i�f�i�e�s� �f�i�v�e� �c�a�t�e�g�o�r�i�e�s� �o�f� �a�d�o�p�t�e�r�s�,� �a�s� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� �2�.�6�:� �1�)� 

�i�n�n�o�v�a�t�o�r�s�;� �2�)� �e�a�r�l�y� �a�d�o�p�t�e�r�s�;� �3�)� �e�a�r�l�y� �m�a�j�o�r�i�t�y�;� �4�)� �l�a�t�e� �m�a�j�o�r�i�t�y�;� �a�n�d� �5�)� �l�a�g�g�a�r�d�s�.� �T�h�e� 

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

�t�e�c�h�n�o�l�o�g�y�.� 

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

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

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

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

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

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

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

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

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

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

�2�.�7� �O�b�s�t�a�c�l�e�s� �t�o� �T�e�c�h�n�o�l�o�g�y� �T�r�a�n�s�f�e�r� 

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

�o�r�g�a�n�i�z�a�t�i�o�n�a�l�;� �a�n�d� �2�)� �h�u�m�a�n� �n�a�t�u�r�e�.� 

�2�.�7�.�1� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� �b�a�r�r�i�e�r�s� 

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

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

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

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

�1�9�8�9�b�)�.� 

�T�a�t�u�m� �c�l�a�s�s�i�f�i�e�s� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �f�a�c�t�o�r�s� �w�h�i�c�h� �a�f�f�e�c�t� �i�n�n�o�v�a�t�i�o�n� �i�n� �t�h�r�e�e� �g�r�o�u�p�s�:� �1�)� 

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�t�r�u�c�t�u�r�e�;� �2�)� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �e�n�v�i�r�o�n�m�e�n�t�,� �a�n�d� �3�)� �t�h�e� �r�o�l�e� �o�f� �k�e�y� �i�n�d�i�v�i�d�u�a�l�s� 

�(�T�a�t�u�m� �1�9�8�9�b�)�.� 
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�O�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�t�r�u�c�t�u�r�e�.� �A� �l�a�r�g�e� �n�u�m�b�e�r� �o�f� �h�i�e�r�a�r�c�h�i�c�a�l� �l�e�v�e�l�s� �a�s� �w�e�l�l� �a�s� �h�i�g�h� 

�s�e�p�a�r�a�t�i�o�n� �o�f� �d�e�p�a�r�t�m�e�n�t�s� �a�n�d� �f�u�n�c�t�i�o�n�s� �w�o�r�k� �a�s� �a� �b�a�r�r�i�e�r� �f�o�r� �d�i�f�f�u�s�i�o�n� �o�f� �i�n�n�o�v�a�t�i�o�n�s� 

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

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

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

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

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

�i�n�d�e�p�e�n�d�e�n�t� �t�e�a�m�s�.� 

�O�r�g�a�n�i�z�a�t�i�o�n�a�l� �e�n�v�i�r�o�n�m�e�n�t�.� �T�h�e� �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� �w�h�i�c�h� �e�n�c�o�u�r�a�g�e� 

�i�n�n�o�v�a�t�i�o�n� �i�n�c�l�u�d�e�:� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �w�h�o� �t�a�k�e� �t�h�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �i�n�n�o�v�a�t�i�o�n�;� 

�t�h�e� �f�r�e�e�d�o�m� �o�f� �t�h�e� �d�o�e�r� �t�o� �d�e�c�i�d�e� �h�o�w� �t�o� �p�r�o�c�e�e�d� �w�i�t�h� �t�h�e� �i�n�n�o�v�a�t�i�o�n�;� �t�h�e� �c�o�m�m�i�t�m�e�n�t� 

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

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

�c�o�m�m�u�n�i�c�a�t�i�o�n�.� 

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

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

�M�a�i�d�i�q�u�e� �(�M�a�i�d�i�q�u�e� �1�9�8�0�)� �i�d�e�n�t�i�f�i�e�s� �t�h�e� �c�h�a�m�p�i�o�n�s� �a�s� �h�i�g�h�l�y� �c�o�m�m�i�t�t�e�d� �i�n�d�i�v�i�d�u�a�l�s� �w�h�o� 

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

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

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

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

�1�9�8�9�a�)�:� �1�)� �t�h�e� �t�e�c�h�n�i�c�a�l� �c�h�a�m�p�i�o�n� �w�h�o� �c�a�r�r�i�e�s� �a�n� �i�d�e�a� �f�r�o�m� �i�t�s� �i�n�i�t�i�a�l� �c�o�n�c�e�p�t� �t�h�r�o�u�g�h� 

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

�b�u�s�i�n�e�s�s� �f�r�a�m�e�w�o�r�k� �f�o�r� �a� �t�e�c�h�n�i�c�a�l� �i�d�e�a�,� �a�n�d� �3�)� �t�h�e� �e�x�e�c�u�t�i�v�e� �c�h�a�m�p�i�o�n� �w�h�o� �s�p�o�n�s�o�r�s� �t�h�e� 

�i�d�e�a� �a�t� �t�h�e� �h�i�g�h�e�s�t� �l�e�v�e�l�.� 

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

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

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

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

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

�v�i�s�u�a�l�i�z�e� �p�o�t�e�n�t�i�a�l� �a�p�p�l�i�c�a�t�i�o�n�s� �i�n� �t�h�e� �f�i�r�m� �(�T�a�t�u�m� �1�9�8�9�b�)�.� 

�T�a�t�u�m� �(�T�a�t�u�m� �1�9�8�4�,� �1�9�8�6�,� �1�9�8�8�,� �1�9�8�9�a�)� �a�r�g�u�e�s� �t�h�a�t� �i�n�n�o�v�a�t�i�o�n� �i�s� �m�a�n�a�g�e�m�e�n�t ��s� 

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

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

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

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

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

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

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

�2�.�7�.�2� �H�u�m�a�n� �n�a�t�u�r�e� �b�a�r�r�i�e�r�s� 

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

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

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

�i�n� �l�e�a�r�n�i�n�g� �a� �n�e�w� �t�e�c�h�n�o�l�o�g�y�;� �a�n�d� �2�)� �f�i�n�a�n�c�i�a�l� �a�n�d� �p�e�r�s�o�n�a�l� �r�i�s�k� �i�n�v�o�l�v�e�d� �i�n� �t�r�y�i�n�g� 

�s�o�m�e�t�h�i�n�g� �n�e�w�.� 

�P�r�o�b�l�e�m�s� �i�n� �l�e�a�r�n�i�n�g� �n�e�w� �t�e�c�h�n�o�l�o�g�y�.� �L�e�a�r�n�i�n�g� �t�o� �u�s�e� �a� �n�e�w� �t�e�c�h�n�o�l�o�g�y� �i�s� �a� 

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

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

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

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

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

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

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

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

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

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

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

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

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

�S�a�f�e�t�y� �r�i�s�k� �i�n�c�l�u�d�e�s� �t�h�e� �r�i�s�k� �o�f� �i�n�j�u�r�y� �t�o� �p�e�o�p�l�e� �o�r� �d�a�m�a�g�e� �t�o� �e�q�u�i�p�m�e�n�t�.� �F�i�n�a�l�l�y�,� �t�h�e� �r�i�s�k� 

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

�2�.�8� �O�b�s�e�r�v�a�t�i�o�n�s� �D�e�r�i�v�e�d� �f�r�o�m� �t�h�e� �L�i�t�e�r�a�t�u�r�e� �R�e�v�i�e�w� 

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

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

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

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

�p�r�o�c�e�s�s� �i�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�:� �1�)� �i�n�i�t�i�a�t�i�o�n�;� �2�)� �d�e�c�i�s�i�o�n�;� �a�n�d� �3�)� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �D�u�r�i�n�g� �t�h�e�s�e� 

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

�r�e�g�u�l�a�r� �u�s�e� �i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�.� 

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

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

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

�3�1



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

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

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

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

�a�d�o�p�t�i�o�n�.� 

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

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

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

�p�h�a�s�e�:� �1�)� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �m�u�s�t� �b�e� �m�o�d�i�f�i�e�d� �t�o� �f�i�t� �t�h�e� �d�e�s�i�r�e�d� �a�p�p�l�i�c�a�t�i�o�n�s� �a�n�d� �e�n�d�-�u�s�e�r�s� 

�c�a�p�a�b�i�l�i�t�i�e�s�;� �a�n�d� �2�)� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �m�u�s�t� �b�e� �t�r�a�n�s�f�e�r�r�e�d� �t�o� �t�h�e� �e�n�d�-�u�s�e�r�s� �g�r�o�u�p� �w�h�o� 

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

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

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

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

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

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

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

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

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

�e�x�p�e�r�i�m�e�n�t� �w�i�t�h� �i�t�.� 

�3�2



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

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

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

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

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

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

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

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

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

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

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

�2�.�8�.�1� �T�e�c�h�n�o�l�o�g�y� �g�a�t�e�k�e�e�p�e�r� 

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

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

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

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

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

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

�3�3



�2�.�8�.�2� �C�h�a�m�p�i�o�n�s� 

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

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

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

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

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

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

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

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

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

�t�h�e� �t�e�c�h�n�i�c�a�l� �r�i�s�k�;� �a�n�d� �2�)� �t�h�e� �e�x�e�c�u�t�i�v�e� �c�h�a�m�p�i�o�n� �w�h�o� �s�u�p�p�o�r�t�s� �t�h�e� �i�n�n�o�v�a�t�i�o�n� �a�t� �t�h�e� 

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

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

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

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

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

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

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

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

�3�4



�2�.�8�.�3� �T�a�s�k� �f�o�r�c�e� 

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

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

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

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

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

�2�.�8�.�4� �C�h�a�n�g�e� �a�g�e�n�t� 

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

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

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

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

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

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

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

�a�r�e� �a�n�a�l�y�z�e�d�.� �T�h�e� �a�n�a�l�y�s�i�s� �o�f� �t�h�e�s�e� �c�a�s�e� �s�t�u�d�i�e�s� �w�i�l�l� �f�o�c�u�s� �o�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �i�s�s�u�e�s�:� �1�)� �t�h�e� 

�s�t�a�g�e�s� �o�f� �t�h�e� �T �� �p�r�o�c�e�s�s� �a�n�d� �t�h�e� �t�a�s�k�s� �p�e�r�f�o�r�m�e�d� �a�t� �e�a�c�h� �s�t�a�g�e�;� �2�)� �t�h�e� �m�a�i�n� �a�c�t�o�r�s� 

�i�n�v�o�l�v�e�d� �a�t� �e�a�c�h� �s�t�a�g�e� �a�n�d� �t�h�e�i�r� �r�o�l�e�s�,� �a�n�d� �3�)� �t�h�e� �f�a�c�t�o�r�s� �w�h�i�c�h� �a�f�f�e�c�t� �t�h�e� �T�?� �p�r�o�c�e�s�s� �a�n�d� 

�i�t�s� �s�u�c�c�e�s�s� �i�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �s�e�t�t�i�n�g�.� 

�3�5



�3�.� �C�a�s�e� �S�t�u�d�i�e�s� �o�f� �E�S� �T�e�c�h�n�o�l�o�g�y� 

�T�r�a�n�s�f�e�r� 

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

�c�o�m�e� �f�r�o�m� �t�h�e� �m�a�n�u�f�a�c�t�u�r�i�n�g� �i�n�d�u�s�t�r�y� �(�D�u� �P�o�n�t�,� �F�M�C�,� �a�n�d� �J�o�h�n�s�o�n� �&� �J�o�h�n�s�o�n�)�,� �o�n�e� 

�f�r�o�m� �t�e�l�e�c�o�m�m�u�n�i�c�a�t�i�o�n�s� �(�S�o�u�t�h�w�e�s�t�e�r�n� �B�e�l�l� �T�e�l�e�p�h�o�n�e� �C�o�.�)�,� �a�n�d� �t�w�o� �f�r�o�m� �t�h�e� 

�c�o�n�s�t�r�u�c�t�i�o�n� �i�n�d�u�s�t�r�y� �(�L�e�n�d� �L�e�a�s�e� �C�o�r�p�o�r�a�t�i�o�n� �o�f� �A�u�s�t�r�a�l�i�a�,� �a�n�d� �K�a�j�i�m�a� �c�o�r�p�o�r�a�t�i�o�n� �o�f� 

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

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

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

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

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

�T�h�e� �"�R�i�s�e� �o�f� �t�h�e� �E�x�p�e�r�t� �C�o�m�p�a�n�y�"� �(�F�e�i�g�e�n�b�a�u�m� �1�9�8�8�)� �a�n�d� �t�e�c�h�n�i�c�a�l� �p�e�r�i�o�d�i�c�a�l�s� �(�B�o�n�n�e�t� 

�1�9�8�9�,� �H�e�l�t�o�n� �1�9�9�0�)� �w�e�r�e� �t�h�e� �s�o�u�r�c�e�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �c�a�s�e� �d�e�s�c�r�i�p�t�i�o�n�s�.� 

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

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

�P�o�n�t�,� �F�M�C�,� �L�e�n�d� �L�e�a�s�e� �C�o�r�p�o�r�a�t�i�o�n� �o�f� �A�u�s�t�r�a�l�i�a�,� �a�n�d� �K�a�j�i�m�a� �c�o�r�p�o�r�a�t�i�o�n� �o�f� �J�a�p�a�n�)� �h�a�s� 

�b�e�e�n� �a�c�q�u�i�r�e�d� �t�h�r�o�u�g�h� �t�e�l�e�p�h�o�n�e� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �b�e�t�w�e�e�n� �t�h�e� �C�o�m�m�i�t�t�e�e� �C�h�a�i�r�m�a�n�,� �D�r�.� 

�J�.� �M�.� �D�e� �L�a� �G�a�r�z�a�,� �a�n�d� �t�h�e� �m�a�n�a�g�e�r�s� �o�f� �t�h�e�s�e� �f�i�r�m�s�,� �i�n� �J�a�n�u�a�r�y� �1�9�9�1�.� 

�3�.�1� �E�S� �I�m�p�l�e�m�e�n�t�a�t�i�o�n� �i�n� �E�.�I�.� �D�u� �P�o�n�t� �d�e� �N�e�m�o�u�r�s� 

�T�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �c�a�s�e� �d�e�s�c�r�i�p�t�i�o�n� �h�a�s� �b�e�e�n� �a�c�q�u�i�r�e�d� �f�r�o�m� �"�T�h�e� �R�i�s�e� �o�f� 

�t�h�e� �E�x�p�e�r�t� �C�o�m�p�a�n�y�"� �(�F�e�i�g�e�n�b�a�u�m� �1�9�8�8�)�,� �a�n�d� �t�h�e� �"�E�x�e�c�u�t�i�v�e� �B�r�i�e�f�i�n�g�:� �I�m�p�l�e�m�e�n�t�a�t�i�o�n� 

�S�t�r�a�t�e�g�i�e�s� �f�o�r� �E�x�p�e�r�t� �S�y�s�t�e�m�s�"� �(�M�a�h�l�e�r� �1�9�8�9�)�.� �T�h�e� �i�n�f�o�r�m�a�t�i�o�n� �h�a�s� �b�e�e�n� �c�o�n�f�i�r�m�e�d� 

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

�J�a�n�u�a�r�y� �1�9�9�1�.� �I�n� �s�e�c�t�i�o�n� �3�.�1�.�2�,� �t�h�e� �c�a�s�e� �d�i�s�c�u�s�s�i�o�n� �p�r�e�s�e�n�t�s� �t�h�e� �a�u�t�h�o�r ��s� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� 

�T�° �� �p�r�o�c�e�s�s� �i�n� �D�u� �P�o�n�t�.� 

�3�.�1�.�1� �D�e�s�c�r�i�p�t�i�o�n� 

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

�R�&�D� �b�u�d�g�e�t� �e�x�c�e�e�d�s� �$�1� �b�i�l�l�i�o�n� �a�n�d� �i�t�s� �b�u�s�i�n�e�s�s�e�s� �i�n�c�l�u�d�e� �a�u�t�o�m�o�t�i�v�e� �p�a�i�n�t�s�,� �c�o�a�l�,� �f�i�b�e�r�s�,� 

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

�d�e�p�a�r�t�m�e�n�t� �h�a�v�i�n�g� �i�t�s� �o�w�n� �m�a�n�u�f�a�c�t�u�r�i�n�g�,� �R�&�D�,� �a�n�d� �I�n�f�o�r�m�a�t�i�o�n� �S�y�s�t�e�m�s� �D�e�p�a�r�t�m�e�n�t� 

�(�I�S�D�)�.� �H�o�w�e�v�e�r�,� �a� �c�e�n�t�r�a�l� �E�n�g�i�n�e�e�r�i�n�g�,� �R�&�D� �a�n�d� �I�S�D� �a�l�s�o� �e�x�i�s�t� �t�o� �p�r�o�v�i�d�e� �s�o�m�e� 
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�c�e�n�t�r�a�l�i�z�a�t�i�o�n�.� �D�u� �P�o�n�t� �p�r�i�d�e�s� �i�t�s�e�l�f� �o�n� �i�n�n�o�v�a�t�i�o�n� �a�n�d� �t�e�c�h�n�i�c�a�l� �e�x�c�e�l�l�e�n�c�e�.� �I�n� �r�e�c�e�n�t� 

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

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

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

�E�d� �M�a�h�l�e�r�,� �a� �h�i�g�h� �l�e�v�e�l� �m�a�n�a�g�e�r� �i�n� �t�h�e� �C�o�r�p�o�r�a�t�e� �P�l�a�n�s� �D�e�p�a�r�t�m�e�n�t� �h�a�s� �b�e�e�n� �e�v�a�l�u�a�t�i�n�g� 

�e�m�e�r�g�i�n�g� �t�e�c�h�n�o�l�o�g�i�e�s� �t�h�a�t� �m�i�g�h�t� �b�e� �u�s�e�f�u�l� �t�o� �D�u� �P�o�n�t�,� �w�h�e�n� �h�e� �b�e�c�a�m�e� �a�w�a�r�e� �o�f� �t�h�e� 

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

�e�n�a�b�l�e�d� �h�i�m� �t�o� �i�d�e�n�t�i�f�y� �t�h�e� �o�p�p�o�r�t�u�n�i�t�i�e�s� �E�S� �o�f�f�e�r�e�d� �f�o�r� �i�n�-�h�o�u�s�e� �a�p�p�l�i�c�a�t�i�o�n�s�.� �A�f�t�e�r� 

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

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

�P�o�n�t� �b�e�c�a�u�s�e� �E�S� �d�e�v�e�l�o�p�m�e�n�t� �r�e�q�u�i�r�e�d� �s�p�e�c�i�a�l�i�z�e�d� �h�a�r�d�w�a�r�e� �a�n�d� �p�r�o�g�r�a�m�m�e�r�s� �w�h�o� �w�e�r�e� 

�n�o�t� �a�v�a�i�l�a�b�l�e� �i�n� �t�h�e� �c�o�m�p�a�n�y�.� �L�a�t�e�r�,� �w�h�e�n� �t�h�e� �f�i�r�s�t� �P�C�-�b�a�s�e�d� �E�S� �t�o�o�l�s� �b�e�c�a�m�e� �a�v�a�i�l�a�b�l�e�,� 

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

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

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

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

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

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

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

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

�v�i�s�i�o�n� �o�f� �i�m�p�l�e�m�e�n�t�i�n�g� �t�h�e� �E�S� �t�e�c�h�n�o�l�o�g�y�.� 

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

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

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

�t�o� �s�o�l�v�e� �r�e�a�l�-�l�i�f�e� �p�r�o�b�l�e�m�s�;� �a�n�d� �2�)� �d�i�s�p�e�r�s�a�b�i�l�i�t�y�,� �t�h�a�t� �i�s�,� �w�h�e�t�h�e�r� �i�t� �w�a�s� �t�e�a�c�h�a�b�l�e� �a�n�d� 

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

�f�a�m�i�l�i�a�r� �w�i�t�h� �P�C� �t�e�c�h�n�o�l�o�g�y�,� �M�a�h�l�e�r� �w�a�s� �c�o�n�v�i�n�c�e�d� �t�h�a�t� �t�h�e� �P�C�-�b�a�s�e�d� �E�S� �t�o�o�l�s� �c�o�u�l�d� 

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

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

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

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

�t�h�e� �V�i�c�e� �P�r�e�s�i�d�e�n�t� �o�f� �t�h�e� �I�S�D� �p�l�a�y�e�d� �t�h�e� �r�o�l�e� �o�f� �t�h�e� �e�x�e�c�u�t�i�v�e� �c�h�a�m�p�i�o�n� �b�y� �s�u�p�p�o�r�t�i�n�g� 

�t�h�e� �i�d�e�a� �a�t� �t�h�e� �e�x�e�c�u�t�i�v�e� �l�e�v�e�l�.� �T�h�e� �E�x�e�c�u�t�i�v�e� �C�o�m�m�i�t�t�e�e� �d�e�c�i�d�e�d� �o�n� �t�h�e� �f�o�r�m�a�l�i�z�a�t�i�o�n� 

�o�f� �M�a�h�l�e�r ��s� �g�r�o�u�p� �a�n�d� �s�u�p�p�l�i�e�d� �i�t� �w�i�t�h� �$�2� �m�i�l�l�i�o�n� �a�n�n�u�a�l�l�y�.� �I�t� �a�l�s�o� �g�a�v�e� �t�h�e�m� �t�h�e� 

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

�T�h�i�s� �a�p�p�r�o�a�c�h� �w�a�s� �f�o�c�u�s�i�n�g� �o�n� �m�o�t�i�v�a�t�i�n�g� �a�n�d� �s�u�p�p�o�r�t�i�n�g� �p�o�t�e�n�t�i�a�l� �E�S� �u�s�e�r�s� �i�n� �D�u� �P�o�n�t� 

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

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

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

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

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

�l�e�d� �t�o� �s�u�c�c�e�s�s�f�u�l� �a�d�o�p�t�i�o�n�:� �1�)� �b�u�i�l�d� �u�s�e�r ��s� �a�w�a�r�e�n�e�s�s�;� �2�)� �b�u�i�l�d� �u�s�e�r ��s� �a�c�c�e�p�t�a�n�c�e�;� �a�n�d� �3�)� 

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

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

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

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

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

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

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

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

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

�a�c�c�o�r�d�i�n�g� �t�o� �t�h�e�i�r� �o�w�n� �n�e�e�d�s�.� 

�B�y� �t�h�e� �e�n�d� �o�f� �1�9�8�7�,� �M�a�h�l�e�r� �r�e�p�o�r�t�e�d� �t�o� �"�C�o�m�p�u�t�e�r�w�o�r�l�d�"� �a� �1�5�0�0�%� �r�e�t�u�r�n� �o�n� �s�o�f�t�w�a�r�e� �a�n�d� 

�l�a�b�o�r� �c�o�s�t�s�,� �a�n�d� �a�n� �a�g�g�r�e�g�a�t�e� �s�a�v�i�n�g�s� �o�f� �$�1�0� �m�i�l�l�i�o�n�.� �I�n� �D�u� �P�o�n�t�,� �m�o�s�t� �o�f� �t�h�e� �p�a�y�o�f�f� 

�f�r�o�m� �E�S� �h�a�s� �c�o�m�e� �f�r�o�m� �t�h�e� �r�e�p�l�i�c�a�t�i�o�n� �o�f� �e�x�p�e�r�t�i�s�e�,� �w�h�i�c�h� �e�i�t�h�e�r� �f�r�e�e�s� �e�x�p�e�r�t�s� �t�o� �d�o� �t�h�e� 

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

�a�n�o�t�h�e�r�,� �c�o�n�s�i�s�t�e�n�c�y� �i�n� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g�.� �F�i�n�a�l�l�y�,� �E�S� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �a� �f�o�r�m� �o�f� �p�r�e�s�e�r�v�i�n�g� 

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

�3�.�1�.�2� �D�i�s�c�u�s�s�i�o�n� 

�T�h�e� �s�t�u�d�y� �o�f� �t�h�e� �E�S� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �i�n� �D�u� �P�o�n�t� �h�a�s� �r�e�s�u�l�t�e�d� �i�n� �t�h�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� 

�f�o�l�l�o�w�i�n�g� �s�t�a�g�e�s� �o�f� �t�h�e� �T� �p�r�o�c�e�s�s�:� �1�)� �r�e�c�o�g�n�i�z�e� �f�o�r�c�e�s� �f�o�r� �i�n�n�o�v�a�t�i�o�n�;� �2�)� �i�d�e�n�t�i�f�y� 

�t�e�c�h�n�o�l�o�g�y�;� �3�)� �c�o�m�m�i�t� �i�n�i�t�i�a�l� �r�e�s�o�u�r�c�e�s�;� �4�)� �e�v�a�l�u�a�t�e� �t�e�c�h�n�o�l�o�g�y�;� �5�)� �d�e�c�i�d�e� �o�n� �a�d�o�p�t�i�o�n�;� 

�6�)� �d�e�v�e�l�o�p� �a�n�d� �i�m�p�l�e�m�e�n�t� �s�y�s�t�e�m�s�;� �a�n�d� �7�)� �c�o�n�f�i�r�m� �t�e�c�h�n�o�l�o�g�y ��s� �v�a�l�u�e�.� �F�i�g�u�r�e� �3�.�1� �d�e�p�i�c�t�s� 

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

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

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

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

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

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

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

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

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

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

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

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

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�t�a�g�e�,� �M�a�h�l�e�r� �a�n�d� �t�h�e� �t�a�s�k� �f�o�r�c�e� �b�e�c�a�m�e� �t�h�e� �c�h�a�n�g�e� �a�g�e�n�t�s� �o�f� �E�S� 

�t�e�c�h�n�o�l�o�g�y�.� 

�I�n� �D�u� �P�o�n�t�,� �i�t� �w�a�s� �d�e�c�i�d�e�d� �t�h�a�t� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �E�S� �w�o�u�l�d� �b�e� �t�h�e� 

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

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

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

�P�o�n�t�.� �T�o�d�a�y�,� �D�u� �P�o�n�t� �i�s� �c�o�n�v�i�n�c�e�d� �t�h�a�t� �T �� �i�s� �a� �w�o�r�k�-�p�r�a�c�t�i�c�e� �c�h�a�n�g�e� �p�r�o�c�e�s�s� �w�h�o�s�e� 

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

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

�t�h�e� �m�a�s�s�e�s�.� 

�3�.�2� �E�S� �I�m�p�l�e�m�e�n�t�a�t�i�o�n� �i�n� �S�o�u�t�h�w�e�s�t�e�r�n� �B�e�l�l� �T�e�l�e�p�h�o�n�e� �C�o�.� 

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

�b�y� �T�o�m� �H�e�l�t�o�n�,� �i�n� �h�i�s� �p�a�p�e�r� �"�A�I� �i�n�f�u�s�i�o�n�:� �G�e�t�t�i�n�g� �Y�o�u�r� �C�o�m�p�a�n�y� �I�n�v�o�l�v�e�d�"� �(�H�e�l�t�o�n� 

�1�9�9�0�)�.� �I�n� �h�i�s� �a�r�t�i�c�l�e�,� �H�e�l�t�o�n� �p�r�e�s�e�n�t�s� �t�h�e� �m�a�j�o�r� �p�h�a�s�e�s� �o�f� �t�h�e� �T �� �p�r�o�c�e�s�s� �a�n�d� �f�o�c�u�s�e�s� �o�n� 

�t�h�e� �f�i�r�m ��s� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�t�r�a�t�e�g�y�.� �H�e�l�t�o�n ��s� �a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �a�d�o�p�t�i�o�n� �p�r�o�c�e�s�s� �i�n� �B�e�l�l� 
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�T�e�l�e�p�h�o�n�e� �C�o�.� �i�s� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�a�s�e� �d�e�s�c�r�i�p�t�i�o�n�.� �S�u�b�s�e�q�u�e�n�t�l�y�,� �t�h�e� �c�a�s�e� 

�d�i�s�c�u�s�s�i�o�n� �i�n� �s�e�c�t�i�o�n� �3�.�2�.�2� �p�r�o�v�i�d�e�s� �t�h�e� �a�u�t�h�o�r ��s� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �T �� �p�r�o�c�e�s�s� �i�n� �B�e�l�l� 

�T�e�l�e�p�h�o�n�e� �C�o�.� 

�3�.�2�.�1� �D�e�s�c�r�i�p�t�i�o�n� 

�S�o�u�t�h�w�e�s�t�e�r�n� �B�e�l�l� �T�e�l�e�p�h�o�n�e� �C�o�.� �i�s� �a� �m�u�l�t�i�-�b�i�l�l�i�o�n� �d�o�l�l�a�r� �o�r�g�a�n�i�z�a�t�i�o�n� �p�r�o�v�i�d�i�n�g� 

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

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

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

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

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

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

�f�o�u�r� �p�h�a�s�e�s� �a�r�e�:� �1�)� �a�w�a�r�e�n�e�s�s�;� �2�)� �e�a�r�l�y� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�;� �3�)� �a�c�c�e�p�t�a�n�c�e�;� �a�n�d� �4�)� 

�i�n�t�e�n�s�i�f�i�c�a�t�i�o�n�.� 

�A�w�a�r�e�n�e�s�s�.� �T�h�i�s� �p�h�a�s�e� �s�t�a�r�t�e�d� �i�n� �A�u�g�u�s�t� �1�9�8�6� �a�n�d� �l�a�s�t�e�d� �a�p�p�r�o�x�i�m�a�t�e�l�y� �o�n�e� �y�e�a�r�.� 

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

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

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



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

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

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

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

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

�f�o�r� �t�h�e� �p�r�o�c�u�r�e�m�e�n�t� �o�f� �s�e�v�e�r�a�l� �E�S� �s�h�e�l�l�s�.� �D�u�r�i�n�g� �t�h�i�s� �p�h�a�s�e�,� �H�e�l�t�o�n� �w�i�t�h� �a� �g�r�o�u�p� �o�f� �o�t�h�e�r� 

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

�T�h�e� �e�x�p�e�r�i�m�e�n�t�a�t�i�o�n� �a�n�d� �e�v�a�l�u�a�t�i�o�n� �r�e�s�u�l�t�e�d� �i�n� �t�h�e� �s�e�l�e�c�t�i�o�n� �o�f� �o�n�e� �P�C�-�b�a�s�e�d� �E�S� �s�h�e�l�l� �t�o� 

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

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

�o�n� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �E�S� �f�o�r� �t�h�e� �c�o�m�p�a�n�y�.� 

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

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �f�i�r�s�t� �E�S� �a�p�p�l�i�c�a�t�i�o�n�s� �t�o�o�k� �p�l�a�c�e� �b�y� �a� �s�m�a�l�l� �g�r�o�u�p� �o�f� �u�s�e�r�s�.� �W�i�t�h� 

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

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

�A�I� �c�o�m�m�i�t�t�e�e� �w�a�s� �f�o�r�m�e�d� �t�o� �p�r�o�v�i�d�e� �s�o�m�e� �c�e�n�t�r�a�l�i�z�a�t�i�o�n�,� �p�r�e�v�e�n�t� �d�u�p�l�i�c�a�t�e� �E�S� 

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

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

�a�c�c�e�p�t�a�n�c�e� �a�n�d� �c�a�p�a�b�i�l�i�t�i�e�s�.� 

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

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

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

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

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

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

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

�s�y�s�t�e�m�s� �p�l�a�n� �f�o�r� �t�h�e� �f�u�t�u�r�e�,� �w�h�i�c�h� �w�a�s� �p�u�b�l�i�s�h�e�d� �u�n�d�e�r� �t�h�e� �t�i�t�l�e� �"�M�a�x�i�m�i�z�e� �O�p�e�r�a�t�i�o�n�a�l� 

�E�f�f�e�c�t�i�v�e�n�e�s�s� �T�o� �B�e� �T�h�e� �B�e�s�t� �C�o�s�t� �P�r�o�v�i�d�e�r� �-� �I�m�p�l�e�m�e�n�t� �E�x�p�e�r�t� �S�y�s�t�e�m�s�"�,� �r�e�f�l�e�c�t�e�d� �t�h�e� 

�i�m�p�o�r�t�a�n�c�e� �o�f� �E�S� �f�o�r� �t�h�e� �f�u�t�u�r�e� �o�f� �t�h�e� �c�o�m�p�a�n�y�.� �A�t� �t�h�e� �e�n�d� �o�f� �t�h�i�s� �p�e�r�i�o�d�,� �a�b�o�u�t� �t�h�i�r�t�y� 

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

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

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

�p�o�i�n�t�,� �s�u�p�p�o�r�t� �w�a�s� �p�r�o�v�i�d�e�d� �o�n�l�y� �t�o� �p�r�o�j�e�c�t�s� �w�i�t�h� �t�h�e� �h�i�g�h�e�r� �p�a�y�o�f�f�s�.� 
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�3�.�2�.�2� �D�i�s�c�u�s�s�i�o�n� 

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

�t�h�e� �f�o�l�l�o�w�i�n�g� �s�t�a�g�e�s� �o�f� �t�h�e� �T �� �p�r�o�c�e�s�s�:� �1�)� �r�e�c�o�g�n�i�z�e� �f�o�r�c�e�s� �f�o�r� �i�n�n�o�v�a�t�i�o�n�;� �2�)� �i�d�e�n�t�i�f�y� 

�t�e�c�h�n�o�l�o�g�y�;� �3�)� �c�o�m�m�i�t� �i�n�i�t�i�a�l� �r�e�s�o�u�r�c�e�s�;� �4�)� �e�v�a�l�u�a�t�e� �t�e�c�h�n�o�l�o�g�y�;� �5�)� �d�e�c�i�d�e� �o�n� �a�d�o�p�t�i�o�n�;� 

�6�)� �d�e�v�e�l�o�p� �a�n�d� �i�m�p�l�e�m�e�n�t� �s�y�s�t�e�m�s�;� �a�n�d� �7�)� �c�o�n�f�i�r�m� �t�e�c�h�n�o�l�o�g�y ��s� �v�a�l�u�e�.� �F�i�g�u�r�e� �3�.�2� 

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

�p�r�o�c�e�s�s�.� 

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

�i�d�e�n�t�i�f�i�e�d�:� �1�)� �f�o�r�c�e�s� �f�o�r� �i�n�n�o�v�a�t�i�o�n� �w�e�r�e� �r�e�c�o�g�n�i�z�e�d�;� �2�)� �t�h�e� �t�e�c�h�n�o�l�o�g�i�e�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d�;� 

�3�)� �i�n�i�t�i�a�l� �r�e�s�o�u�r�c�e�s� �w�e�r�e� �c�o�m�m�i�t�t�e�d� �f�o�r� �e�v�a�l�u�a�t�i�o�n�;� �4�)� �e�v�a�l�u�a�t�i�o�n� �o�f� �E�S� �t�e�c�h�n�o�l�o�g�y� �w�a�s� 

�p�e�r�f�o�r�m�e�d�;� �a�n�d� �5�)� �d�e�c�i�s�i�o�n� �o�n� �a�d�o�p�t�i�o�n� �w�a�s� �m�a�d�e�.� 

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

�p�e�r�f�o�r�m�i�n�g� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�h�r�e�e� �t�a�s�k�s�:� �1�)� �e�m�b�a�r�k�e�d� �o�n� �a� �p�r�o�g�r�a�m� �t�o� �i�m�p�r�o�v�e� �i�t�s� �a�w�a�r�e�n�e�s�s� 

�o�f� �c�e�r�t�a�i�n� �t�e�c�h�n�o�l�o�g�i�e�s�;� �2�)� �p�e�r�f�o�r�m�e�d� �t�h�e� �r�o�l�e� �o�f� �t�e�c�h�n�o�l�o�g�y� �g�a�t�e�k�e�e�p�e�r� �b�y� �i�d�e�n�t�i�f�y�i�n�g� 

�s�p�e�c�i�f�i�c� �t�e�c�h�n�o�l�o�g�i�e�s� �t�o� �b�e� �e�x�p�l�o�r�e�d�;� �3�)� �c�o�m�m�i�t�t�e�d� �t�h�e� �i�n�i�t�i�a�l� �r�e�s�o�u�r�c�e�s� �n�e�e�d�e�d� �f�o�r� �t�h�e� 

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

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

�r�e�m�o�v�e�d� �t�h�e� �l�a�r�g�e�s�t� �p�a�r�t� �o�f� �t�h�e� �r�i�s�k� �f�r�o�m� �H�e�l�t�o�n� �a�n�d� �g�a�v�e� �h�i�m� �f�r�e�e�d�o�m� �t�o� �e�x�p�e�r�i�m�e�n�t� 

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

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

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

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

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

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

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

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

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

�t�h�e� �d�i�f�f�u�s�i�o�n� �w�a�s� �s�i�m�i�l�a�r� �t�o� �D�u� �P�o�n�t ��s� �a�n�d� �a�i�m�e�d� �a�t� �h�a�v�i�n�g� �e�n�d�-�u�s�e�r�s� �d�e�v�e�l�o�p� �t�h�e�i�r� �o�w�n� 

�s�y�s�t�e�m�s�.� 

�I�n� �B�e�l�l�,� �t�h�e� �e�a�r�l�y� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �p�h�a�s�e� �w�a�s� �s�i�m�i�l�a�r� �t�o� �M�a�h�l�e�r ��s� �u�s�e�r�s� �a�w�a�r�e�n�e�s�s� �a�n�d� �u�s�e�r�s� 

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

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

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

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

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

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

�f�u�n�c�t�i�o�n�a�l� �c�a�p�a�b�i�l�i�t�i�e�s� �i�n� �D�u� �P�o�n�t� �w�a�s� �s�i�m�i�l�a�r� �t�o� �H�e�l�t�o�n ��s� �a�c�c�e�p�t�a�n�c�e� �p�h�a�s�e�.� �A�t� �t�h�i�s� 
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�p�o�i�n�t�,� �i�n� �b�o�t�h� �c�o�m�p�a�n�i�e�s� �t�h�e� �E�S� �t�e�c�h�n�o�l�o�g�y� �w�a�s� �w�i�d�e�l�y� �a�c�c�e�p�t�e�d�,� �a�n�d� �t�h�e� �e�s�t�a�b�l�i�s�h�e�d� �A�l� 

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

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

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

�3�.�3�.� �E�S� �I�m�p�l�e�m�e�n�t�a�t�i�o�n� �i�n� �F�M�C� �C�o�r�p�.� 

�"�T�h�e� �R�i�s�e� �o�f� �t�h�e� �E�x�p�e�r�t� �C�o�m�p�a�n�y�"� �(�F�e�i�g�e�n�b�a�u�m� �1�9�8�8�)�,� �a�n�d� �t�h�e� �a�r�t�i�c�l�e� �"�F�r�o�m� �G�r�a�s�s�r�o�o�t�s� 

�t�o� �G�r�a�n�d� �P�l�a�n�"� �(�B�o�n�n�e�t�t� �1�9�8�9�)� �a�r�e� �t�h�e� �s�o�u�r�c�e�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �c�a�s�e� 

�d�e�s�c�r�i�p�t�i�o�n�.� �P�e�r�s�o�n�n�a�l� �c�o�m�m�u�n�i�c�a�t�i�o�n� �o�f� �D�r�.� �D�e� �L�a� �G�a�r�z�a� �w�i�t�h� �F�M�C ��s� �m�a�n�a�g�e�m�e�n�t� �i�n� 

�J�a�n�u�a�r�y� �1�9�9�1� �h�a�s� �c�o�n�f�i�r�m�e�d� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�e�s�e�n�t�e�d� �b�e�l�o�w�.� �T�h�e� �d�i�s�c�u�s�s�i�o�n� �p�r�e�s�e�n�t�e�d� 

�i�n� �s�e�c�t�i�o�n� �3�.�3�.�2� �p�r�o�v�i�d�e�s� �t�h�e� �a�u�t�h�o�r ��s� �a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �T �� �p�r�o�c�e�s�s� �i�n� �F�M�C� �C�o�r�p�.� 

�3�.�3�.�1� �D�e�s�c�r�i�p�t�i�o�n� 

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

�o�v�e�r� �t�h�e� �w�o�r�l�d�.� �A�t� �a� �s�t�r�a�t�e�g�i�c� �l�e�v�e�l�,� �F�M�C� �h�a�d� �d�e�t�e�r�m�i�n�e�d� �i�t� �w�o�u�l�d� �b�e� �a� �l�o�w�-�c�o�s�t� 

�p�h�o�s�p�h�o�r�o�u�s� �p�r�o�d�u�c�e�r�.� �L�o�w�-�c�o�s�t� �p�r�o�d�u�c�t�i�o�n� �r�e�q�u�i�r�e�s� �e�x�p�e�r�t�s� �a�n�d� �F�M�C� �h�a�d� �a� �m�a�t�u�r�e� 

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

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

�E�x�e�c�u�t�i�v�e� �O�f�f�i�c�e�r� �i�n� �t�h�e� �r�o�l�e� �o�f� �t�h�e� �g�a�t�e�k�e�e�p�e�r� �w�h�o� �a�c�c�i�d�e�n�t�a�l�l�y� �h�e�a�r�d� �a�b�o�u�t� �t�h�e� �n�e�w� �E�S� 

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

�o�f� �R�a�y� �T�o�w�e�r�,� �F�M�C ��s� �p�r�e�s�i�d�e�n�t�,� �a�n� �A�I� �g�r�o�u�p� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �u�n�d�e�r� �P�e�r�r�y� �T�h�o�r�n�d�y�k�e�,� 

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

�I�n� �1�9�8�4� �E�S� �w�a�s� �s�t�i�l�l� �a� �t�e�c�h�n�o�l�o�g�y� �f�o�r� �s�p�e�c�i�a�l�i�s�t�s� �a�n�d� �m�a�n�y� �o�f� �t�h�e� �n�e�e�d�e�d� �a�p�p�l�i�c�a�t�i�o�n�s� 

�r�e�q�u�i�r�e�d� �a�d�v�a�n�c�e�s� �a�t� �t�h�e� �f�r�o�n�t�i�e�r�s� �o�f� �t�h�e� �f�i�e�l�d�.� �F�M�C� �d�e�c�i�d�e�d� �t�o� �d�e�v�e�l�o�p� �E�S� �c�e�n�t�r�a�l�l�y� �w�i�t�h� 

�t�h�e� �c�o�l�l�a�b�o�r�a�t�i�o�n� �o�f� �s�p�e�c�i�a�l�i�s�t�s� �f�r�o�m� �T�e�k�n�o�w�l�e�d�g�e�,� �a� �f�i�r�m� �t�h�a�t� �F�M�C� �c�o�n�s�i�d�e�r�e�d� �s�o� 

�S�i�g�n�i�f�i�c�a�n�t� �t�o� �i�t�s� �f�u�t�u�r�e� �t�h�a�t� �i�t� �b�o�u�g�h�t� �a� �1�0�%� �i�n�t�e�r�e�s�t� �i�n� �i�t�.� �T�h�o�r�n�d�y�k�e�,� �h�e�a�d� �o�f� �t�h�e� �A�l� 

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

�S�c�i�e�n�t�i�s�t�s� �i�n� �t�h�e� �A�I� �g�r�o�u�p�.� 

�F�o�r� �f�o�u�r� �y�e�a�r�s�,� �t�h�i�r�t�y�-�f�i�v�e� �E�S� �s�p�e�c�i�a�l�i�s�t�s�,� �h�e�a�d�e�d� �b�y� �T�h�o�r�n�d�y�k�e� �s�e�r�v�e�d� �t�h�e� �e�n�t�i�r�e� �c�o�m�p�a�n�y� 

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

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

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

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

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

�e�x�p�l�o�i�t�.� �T�h�u�s�,� �s�o�m�e� �o�f� �t�h�e� �s�m�a�l�l�e�r� �s�y�s�t�e�m�s� �h�a�d� �t�o� �b�e� �b�u�i�l�t� �o�u�t�s�i�d�e� �t�h�e� �A�I� �g�r�o�u�p� �b�y� �t�h�e� 

�d�i�v�i�s�i�o�n�s� �t�h�e�m�s�e�l�v�e�s�.� �H�o�w�e�v�e�r�,� �b�e�c�a�u�s�e� �o�f� �t�h�e� �c�o�m�p�l�e�x�i�t�y� �o�f� �t�h�e� �f�i�r�s�t� �E�S� �a�p�p�l�i�c�a�t�i�o�n�s�,� 

�5�1



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

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

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

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

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

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

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

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

�1�,�5�0�0�-�2�,�0�0�0� �t�r�a�i�n�e�d� �e�m�p�l�o�y�e�e�s� �b�y� �1�9�9�2�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �a� �o�n�e�-�d�a�y� �i�n�t�r�o�d�u�c�t�o�r�y� �c�o�u�r�s�e� �f�o�r� 

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

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

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

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

�3�.�3�.�2� �D�i�s�c�u�s�s�i�o�n� 

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

�t�h�e� �f�o�l�l�o�w�i�n�g� �s�t�a�g�e�s� �o�f� �t�h�e� �T ��,� �a�s� �d�e�p�i�c�t�e�d� �i�n� �F�i�g�u�r�e� �3�.�3�:� �1�)� �r�e�c�o�g�n�i�z�e� �n�e�e�d� �f�o�r� �n�e�w� 

�t�e�c�h�n�o�l�o�g�i�e�s� �a�n�d� �o�p�p�o�r�t�u�n�i�t�y� �f�o�r� �i�n�n�o�v�a�t�i�o�n�;� �2�)� �i�d�e�n�t�i�f�y� �t�e�c�h�n�o�l�o�g�y�;� �3�)� �c�o�m�m�i�t� �i�n�i�t�i�a�l� 
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�r�e�s�o�u�r�c�e�s�;� �4�)� �e�v�a�l�u�a�t�e� �t�h�e� �t�e�c�h�n�o�l�o�g�y�;� �5�)� �d�e�c�i�d�e� �o�n� �t�h�e� �a�d�o�p�t�i�o�n�;� �6�)� �d�e�v�e�l�o�p� �a�n�d� 

�i�m�p�l�e�m�e�n�t� �s�y�s�t�e�m�s�;� �a�n�d� �7�)� �c�o�n�f�i�r�m� �t�e�c�h�n�o�l�o�g�y ��s� �v�a�l�u�e�.� 

�I�n� �F�M�C� �C�o�r�p�.� �s�e�n�i�o�r� �m�a�n�a�g�e�m�e�n�t� �i�n�i�t�i�a�t�e�d� �t�h�e� �T �� �p�r�o�c�e�s�s�.� �T�h�e� �s�t�r�a�t�e�g�i�c� �v�i�s�i�o�n� �o�f� �t�h�e� 

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

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

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

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

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

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

�i�n� �t�h�e�i�r� �d�e�c�i�s�i�o�n�.� 

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

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

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

�a�p�p�l�i�c�a�t�i�o�n�s� �a�n�d� �t�h�e� �s�t�a�t�e� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y�.� �F�M�C� �w�a�s� �o�n�e� �o�f� �t�h�e� �f�i�r�s�t� �a�d�o�p�t�e�r�s� �o�f� �E�S� 

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

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

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

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

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

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

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

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

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

�A�c�c�o�r�d�i�n�g� �t�o� �F�M�C ��s� �m�a�n�a�g�e�m�e�n�t�,� �t�o�d�a�y� �F�M�C� �i�s� �p�u�r�s�u�i�n�g� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� �t�h�e� �s�t�r�a�t�e�g�i�c� 

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

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

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

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

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

�3�.�4� �E�S� �I�m�p�l�e�m�e�n�t�a�t�i�o�n� �i�n� �J�o�h�n�s�o�n� �&� �J�o�h�n�s�o�n� 

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

�e�x�p�e�r�t� �s�y�s�t�e�m�s� �i�n� �i�t�s� �p�l�a�n�t�s�.� �K�e�n�d�r�a� �B�o�n�n�e�t�t ��s� �a�r�t�i�c�l�e� �"�F�r�o�m� �G�r�a�s�s�r�o�o�t�s� �t�o� �G�r�a�n�d� �P�l�a�n�"� 

�(�B�o�n�n�e�t�t� �1�9�8�9�)� �h�a�s� �p�r�o�v�i�d�e�d� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �c�a�s�e� �d�e�s�c�r�i�p�t�i�o�n� �s�e�c�t�i�o�n�.� 

�T�h�e� �c�a�s�e� �d�i�s�c�u�s�s�i�o�n� �i�n� �s�e�c�t�i�o�n� �3�.�4�.�2�,� �p�r�e�s�e�n�t�s� �t�h�e� �a�u�t�h�o�r ��s� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� �T �� �p�r�o�c�e�s�s� �i�n� 

�J�&�I�J�.� 
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�3�.�4�.�1�.� �D�e�s�c�r�i�p�t�i�o�n� 

�I�n� �J�&�J� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �E�S� �t�e�c�h�n�o�l�o�g�y� �w�a�s� �i�n�i�t�i�a�t�e�d� �i�n� �1�9�8�6� �b�y� �J�o�e� �B�r�y�a�n�,� �a� 

�t�e�c�h�n�i�c�a�l�-�s�e�r�v�i�c�e�s� �s�c�i�e�n�t�i�s�t�.� �B�r�y�a�n� �r�e�s�e�a�r�c�h�e�d� �t�h�e� �s�u�b�j�e�c�t� �a�n�d� �e�v�e�n�t�u�a�l�l�y� �b�o�u�g�h�t� �a� �P�C�-� 

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

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

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

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

�b�y� �t�h�e� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �s�y�s�t�e�m�.� 

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

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

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

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

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

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

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

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

�g�r�o�w�i�n�g� �a�m�o�n�g� �m�o�r�e� �e�m�p�l�o�y�e�e�s�.� 

�T�h�r�e�e� �y�e�a�r�s� �a�f�t�e�r� �E�S� �t�e�c�h�n�o�l�o�g�y� �h�a�d� �b�e�e�n� �i�n�t�r�o�d�u�c�e�d� �i�n� �J�&�J�,� �t�w�e�n�t�y� �s�y�s�t�e�m�s� �i�n� �d�i�f�f�e�r�e�n�t� 

�s�t�a�g�e�s� �o�f� �d�e�v�e�l�o�p�m�e�n�t� �h�a�d� �b�e�e�n� �d�e�v�e�l�o�p�e�d� �a�n�d� �1�0�-�1�5� �p�e�o�p�l�e� �w�e�r�e� �i�n�v�o�l�v�e�d� �i�n� �s�y�s�t�e�m�s� 
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�d�e�v�e�l�o�p�m�e�n�t�.� �T�o� �s�u�p�p�o�r�t� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �E�S� �a�p�p�l�i�c�a�t�i�o�n�s�,� �a� �t�a�s�k� �f�o�r�c�e� �h�a�d� �b�e�e�n� 

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

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

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

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

�J�&�J� �b�u�s�i�n�e�s�s� �u�n�i�t�s� �t�o� �u�s�e� �e�x�p�e�r�t� �s�y�s�t�e�m�s�.� 

�3�.�4�.�2� �D�i�s�c�u�s�s�i�o�n� 

�D�u�r�i�n�g� �t�h�e� �T �� �p�r�o�c�e�s�s� �i�n� �J�&�J�,� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�t�a�g�e�s� �c�a�n� �b�e� �i�d�e�n�t�i�f�i�e�d�,� �a�s� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� 

�3�.�4�:� �1�)� �i�d�e�n�t�i�f�y� �n�e�w� �t�e�c�h�n�o�l�o�g�y�;� �2�)� �c�o�m�m�i�t� �i�n�i�t�i�a�l� �r�e�s�o�u�r�c�e�s�;� �3�)� �e�v�a�l�u�a�t�e� �t�h�e� �t�e�c�h�n�o�l�o�g�y�;� 

�4�)� �d�e�c�i�d�e� �o�n� �a�d�o�p�t�i�o�n�;� �5�)� �d�e�v�e�l�o�p� �a�n�d� �i�m�p�l�e�m�e�n�t� �s�y�s�t�e�m�s�;� �a�n�d� �6�)� �c�o�n�f�i�r�m� �t�e�c�h�n�o�l�o�g�y ��s� 

�v�a�l�u�e�.� 

�T�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �E�S� �i�n� �J�o�h�n�s�o�n� �&� �J�o�h�n�s�o�n� �w�a�s� �a� �b�o�t�t�o�m�-�u�p� �p�r�o�c�e�s�s�,� �b�e�c�a�u�s�e� �i�t� �w�a�s� 

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

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

�g�a�t�e�k�e�e�p�e�r� �o�f� �t�h�e� �E�S� �t�e�c�h�n�o�l�o�g�y�.� �A�s� �t�h�e� �g�a�t�e�k�e�e�p�e�r�,� �B�r�y�a�n� �e�x�p�l�o�r�e�d� �t�h�e� �n�e�w� �t�e�c�h�n�o�l�o�g�y�,� 

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

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

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

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

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

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

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

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

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

�b�u�i�l�d� �t�h�e�i�r� �o�w�n� �s�y�s�t�e�m�s�.� 

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

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

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

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

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

�3�.�5� �E�S� �I�m�p�l�e�m�e�n�t�a�t�i�o�n� �i�n� �L�e�n�d� �L�e�a�s�e� �C�o�r�p�o�r�a�t�i�o�n� �o�f� �A�u�s�t�r�a�l�i�a� 

�"�T�h�e� �R�i�s�e� �o�f� �t�h�e� �E�x�p�e�r�t� �C�o�m�p�a�n�y�"� �(�F�e�i�g�e�n�b�a�u�m� �1�9�8�8�)� �h�a�s� �p�r�o�v�i�d�e�d� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� 

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

�D�e� �L�a� �G�a�r�z�a� �w�i�t�h� �L�e�n�d� �L�e�a�s�e ��s� �m�a�n�a�g�e�m�e�n�t� �i�n� �J�a�n�u�a�r�y� �1�9�9�1� �h�a�s� �r�e�v�e�a�l�e�d� �t�h�a�t� �t�h�e� 

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

�f�i�r�s�t� �E�S� �a�p�p�l�i�c�a�t�i�o�n� �t�h�e� �f�i�r�m� �d�e�v�e�l�o�p�e�d� �h�a�s� �b�e�e�n� �d�i�s�c�o�n�t�i�n�u�e�d� �a�n�d� �n�o� �o�t�h�e�r� �a�p�p�l�i�c�a�t�i�o�n�s� 
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�h�a�v�e� �b�e�e�n� �d�e�v�e�l�o�p�e�d�.� �T�h�e� �c�a�s�e� �d�i�s�c�u�s�s�i�o�n�,� �s�e�c�t�i�o�n� �3�.�5�.�2� �p�r�o�v�i�d�e�s� �t�h�e� �a�u�t�h�o�r ��s� �a�s�s�e�s�s�m�e�n�t� 

�c�o�n�c�e�r�n�i�n�g� �t�h�e� �T �� �p�r�o�c�e�s�s� �i�n� �L�e�n�d� �L�e�a�s�e� �C�o�r�p�o�r�a�t�i�o�n�.� 

�3�.�5�.�1� �D�e�s�c�r�i�p�t�i�o�n� 

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

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

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

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

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

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

�I�n� �1�9�8�3�,� �L�e�n�d� �L�e�a�s�e� �a�p�p�o�i�n�t�e�d� �o�n�e� �o�f� �i�t�s� �t�o�p� �e�x�e�c�u�t�i�v�e�s�,� �A�l�a�n� �S�t�r�e�t�t�o�n�,� �t�o� �b�e� �t�h�e� 

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

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

�E�S� �l�i�t�e�r�a�t�u�r�e� �d�i�d� �n�o�t� �i�n�c�r�e�a�s�e� �h�i�s� �i�n�t�e�r�e�s�t�.� �B�u�t� �i�n� �1�9�8�4�,� �a�f�t�e�r� �p�a�r�t�i�c�i�p�a�t�i�n�g� �i�n� �t�h�e� �W�o�r�l�d� 

�F�u�t�u�r�e� �S�o�c�i�e�t�y� �C�o�n�f�e�r�e�n�c�e� �i�n� �U�S�A�,� �a�n�d� �a�f�t�e�r� �c�o�n�t�a�c�t�i�n�g� �a� �u�n�i�v�e�r�s�i�t�y� �r�e�s�e�a�r�c�h�e�r�,� �h�e� �w�a�s� 

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

�W�h�e�n� �h�e� �r�e�t�u�r�n�e�d� �t�o� �A�u�s�t�r�a�l�i�a�,� �h�e� �c�o�n�f�i�r�m�e�d� �w�i�t�h� �C�i�v�i�l� �a�n�d� �C�i�v�i�c ��s� �C�E�O� �t�h�a�t� �e�x�p�e�r�t� 

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

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

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

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

�r�e�s�t�r�i�c�t�i�o�n�s�.� �G�e�o�f�f� �S�t�e�v�e�n�s� �w�a�s� �t�h�e� �e�x�p�e�r�t� �w�h�o� �h�a�d� �t�h�i�s� �e�x�p�e�r�i�e�n�c�e�,� �a�n�d� �w�a�s� �g�o�i�n�g� �t�o� �b�e� 

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

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

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

�a�n� �A�I� �g�r�o�u�p� �i�n� �t�h�e� �U�S�.� �D�E�C� �a�s�s�i�g�n�e�d� �t�w�o� �k�n�o�w�l�e�d�g�e� �e�n�g�i�n�e�e�r�s� �t�o� �w�o�r�k� �w�i�t�h� �t�h�e� �e�x�p�e�r�t�,� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�r�e�s�u�l�t�s�.� �I�n� �t�h�i�s� �w�a�y�,� �i�t� �a�l�l�o�w�s� �t�h�e� �c�o�s�t� �e�s�t�i�m�a�t�o�r�s� �t�o� �m�a�k�e� �m�u�c�h� �m�o�r�e� �a�c�c�u�r�a�t�e� �e�s�t�i�m�a�t�e�s� 

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

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

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

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

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

�i�n�v�e�s�t�m�e�n�t�.� 

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

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

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

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

�c�a�p�a�b�l�e� �o�f� �i�n�f�l�u�e�n�c�i�n�g� �o�t�h�e�r�s� �w�i�t�h�i�n� �t�h�e� �c�o�m�p�a�n�y�.� 
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�3�.�5�.�2� �D�i�s�c�u�s�s�i�o�n� 

�T�h�e� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �E�S� �T �� �p�r�o�c�e�s�s� �i�n� �L�e�n�d� �L�e�a�s�e� �h�a�s� �r�e�s�u�l�t�e�d� �i�n� �t�h�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� 

�f�o�l�l�o�w�i�n�g� �s�t�a�g�e�s�,� �a�s� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� �3�.�5�:� �1�)� �r�e�c�o�g�n�i�z�e� �f�o�r�c�e�s� �f�o�r� �i�n�n�o�v�a�t�i�o�n�;� �2�)� �i�d�e�n�t�i�f�y� 

�t�e�c�h�n�o�l�o�g�y�;� �3�)� �c�o�m�m�i�t� �i�n�i�t�i�a�l� �r�e�s�o�u�r�c�e�s�;� �4�)� �e�v�a�l�u�a�t�e� �t�h�e� �t�e�c�h�n�o�l�o�g�y�;� �5�)� �d�e�c�i�d�e� �o�n� �a�d�o�p�t�i�o�n� 

�a�n�d� �c�o�m�m�i�t� �r�e�s�o�u�r�c�e�s�;� �a�n�d� �6�)� �d�e�v�e�l�o�p� �a�n�d� �i�m�p�l�e�m�e�n�t� �s�y�s�t�e�m�.� 

�T�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �E�S� �i�n� �L�e�n�d� �L�e�a�s�e� �w�a�s� �a� �t�o�p�-�d�o�w�n� �p�r�o�c�e�s�s�,� �a�s� �i�t� �w�a�s� �t�h�e� �s�e�n�i�o�r� 

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

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

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

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

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

�A�l� �s�p�e�c�i�a�l�i�s�t�s�.� 

�S�t�r�e�t�t�o�n� �a�n�d� �t�h�e� �C�E�O� �o�f� �t�h�e� �f�i�r�m� �d�e�c�i�d�e�d� �o�n� �t�h�e� �a�d�o�p�t�i�o�n� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �a�n�d� 

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

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

�D�E�C ��s� �A�I� �g�r�o�u�p� �w�e�r�e� �u�s�e�d�.� �T�h�e� �m�a�i�n� �r�e�a�s�o�n� �f�o�r� �t�h�i�s� �w�a�s� �t�h�e� �c�o�m�p�l�e�x�i�t�y� �o�f� �t�h�e� 

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

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

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

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

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

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

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

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

�p�h�a�s�e�s� �o�f� �e�v�a�l�u�a�t�i�o�n� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t�;� �t�h�a�t� �e�m�p�l�o�y�e�e�s� �n�e�e�d�e�d� �t�o� �b�e� �e�d�u�c�a�t�e�d� �a�b�o�u�t� �E�S� 

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

�3�.�6� �|� �E�S� �I�m�p�l�e�m�e�n�t�a�t�i�o�n� �i�n� �K�a�j�i�m�a� �C�o�r�p�o�r�a�t�i�o�n� �o�f� �J�a�p�a�n� 

�"�T�h�e� �R�i�s�e� �o�f� �t�h�e� �E�x�p�e�r�t� �C�o�m�p�a�n�y�"� �(�F�e�i�g�e�n�b�a�u�m� �1�9�8�8�)� �h�a�s� �p�r�o�v�i�d�e�d� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� 

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

�b�y� �K�a�j�i�m�a� �h�a�s� �b�e�e�n� �c�o�n�f�i�r�m�e�d� �t�h�r�o�u�g�h� �D�r�.� �D�e� �L�a� �G�a�r�z�a ��s� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �w�i�t�h� �K�a�j�i�m�a ��s� 

�m�a�n�a�g�e�m�e�n�t� �i�n� �J�a�n�u�a�r�y� �1�9�9�1�.� �T�h�e� �a�u�t�h�o�r ��s� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �c�a�s�e� �s�t�u�d�y� �i�s� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� 

�c�a�s�e� �d�i�s�c�u�s�s�i�o�n�,� �i�n� �s�e�c�t�i�o�n� �3�.�6�.�2�.� 

�3�.�6�.�1� �D�e�s�c�r�i�p�t�i�o�n� 

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

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

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

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

�I�n� �1�9�8�2� �t�h�e� �J�a�p�a�n�e�s�e� �M�i�n�i�s�t�r�y� �o�f� �I�n�t�e�r�n�a�t�i�o�n�a�l� �T�r�a�d�e� �a�n�d� �I�n�d�u�s�t�r�y� �f�o�r�m�e�d� �t�h�e� �I�n�s�t�i�t�u�t�e� �f�o�r� 

�N�e�w� �G�e�n�e�r�a�t�i�o�n� �C�o�m�p�u�t�e�r� �T�e�c�h�n�o�l�o�g�y� �(�I�C�O�T�)�.� �A�t� �t�h�a�t� �t�i�m�e�,� �a� �m�i�d�d�l�e� �m�a�n�a�g�e�m�e�n�t� 

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

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

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

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

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

�I�n� �1�9�8�3�,� �a�n� �o�f�f�i�c�i�a�l� �p�r�o�p�o�s�a�l� �t�o� �m�a�n�a�g�e�m�e�n�t� �w�a�s� �m�a�d�e� �a�n�d� �a�c�c�e�p�t�e�d�.� �T�h�e� �p�r�o�p�o�s�a�l� 

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

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

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

�d�e�s�i�g�n�.� 

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

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

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

�e�v�e�r�y�d�a�y� �c�o�n�s�t�r�u�c�t�i�o�n� �u�s�e�.� �T�w�o� �y�e�a�r�s� �l�a�t�e�r�,� �a�p�p�r�o�x�i�m�a�t�e�l�y� �1�4�0� �a�r�e�a�s� �a�c�r�o�s�s� �t�h�e� �c�o�m�p�a�n�y� 
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�w�e�r�e� �u�n�d�e�r� �s�t�u�d�y� �f�o�r� �E�S� �t�r�e�a�t�m�e�n�t�.� �K�a�j�i�m�a ��s� �e�x�p�e�r�t� �s�y�s�t�e�m�s� �a�r�e� �a�v�a�i�l�a�b�l�e� �t�o� �c�o�n�s�t�r�u�c�t�i�o�n� 

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

�T�w�o� �o�f� �t�h�e� �s�y�s�t�e�m�s� �K�a�j�i�m�a� �u�s�e�s� �a�r�e� �t�h�e� �f�o�l�l�o�w�i�n�g�:� �a�)� �a�n� �E�S� �w�h�i�c�h� �a�s�s�e�s�s�e�s� �t�h�e� 

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

�b�a�s�e�d� �o�n� �b�o�r�i�n�g� �d�a�t�a� �a�n�d� �v�a�r�i�o�u�s� �s�t�a�n�d�a�r�d� �i�n�t�e�r�p�r�e�t�a�t�i�o�n�s�;� �a�n�d� �b�)� �a�n� �E�S� �w�h�i�c�h� �a�d�v�i�s�e�s� �o�n� 

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

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

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

�t�h�e� �b�e�s�t� �p�r�o�b�l�e�m�s� �f�o�r� �E�S� �t�r�e�a�t�m�e�n�t�:� �s�e�e�k� �a� �p�r�o�b�l�e�m� �t�h�a�t� �u�s�u�a�l�l�y� �r�e�q�u�i�r�e�s� �a�n� �e�x�p�e�r�t� �o�n�e� 

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

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

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

�a�r�e� �b�e�t�w�e�e�n� �$�5�0�,�0�0�0�-�$�4�0�0�,�0�0�0� �U�S� �d�o�l�l�a�r�s� �p�e�r� �y�e�a�r�.� �I�n� �a�d�d�i�t�i�o�n�,� �K�a�j�i�m�a� �s�a�v�e�s� �t�i�m�e� �a�n�d� 

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

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

�d�o�m�a�i�n� �e�x�p�e�r�t� �w�o�r�k�i�n�g� �w�i�t�h� �K�E�E� �f�o�r� �a� �m�o�n�t�h�.� 

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

�s�y�s�t�e�m�s�.� �E�x�p�e�r�i�e�n�c�e�d� �e�n�g�i�n�e�e�r�s� �a�r�e� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �a�s�s�e�t� �o�f� �t�h�e� �f�i�r�m� �a�n�d� �e�x�p�e�r�t� 

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

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

�K�a�j�i�m�a� �t�o� �a�u�t�o�m�a�t�e� �h�i�g�h�-�q�u�a�l�i�t�y� �p�r�o�d�u�c�t�i�o�n�;� �i�t� �m�u�s�t� �a�l�s�o� �i�n�t�r�o�d�u�c�e� �a�u�t�o�m�a�t�i�o�n� �f�o�r� �h�i�g�h�-� 

�q�u�a�l�i�t�y� �p�l�a�n�n�i�n�g� �a�n�d� �d�e�s�i�g�n�.� �E�x�p�e�r�t� �s�y�s�t�e�m�s� �a�r�e� �K�a�j�i�m�a ��s� �k�e�y� �t�o� �a�u�t�o�m�a�t�i�n�g� �t�h�a�t� �h�i�g�h�-� 

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

�3�.�6�.�2� �D�i�s�c�u�s�s�i�o�n� 

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

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

�p�r�o�c�e�s�s� �i�n� �K�a�j�i�m�a� �h�a�v�e� �b�e�e�n� �b�e� �i�d�e�n�t�i�f�i�e�d�,� �a�s� �d�e�p�i�c�t�e�d� �i�n� �F�i�g�u�r�e� �3�.�6�:� �1�)� �i�d�e�n�t�i�f�y� 

�t�e�c�h�n�o�l�o�g�y�;� �2�)� �c�o�m�m�i�t� �i�n�i�t�i�a�l� �r�e�s�o�u�r�c�e�s�;� �3�)� �e�v�a�l�u�a�t�e� �t�h�e� �t�e�c�h�n�o�l�o�g�y�;� �4�)� �d�e�c�i�d�e� �o�n� �a�d�o�p�t�i�o�n� 

�a�n�d� �c�o�m�m�i�t� �r�e�s�o�u�r�c�e�s�;� �5�)� �d�e�v�e�l�o�p� �a�n�d� �i�m�p�l�e�m�e�n�t� �s�y�s�t�e�m�s�;� �a�n�d� �6�)� �c�o�n�f�i�r�m� �t�e�c�h�n�o�l�o�g�y ��s� 

�v�a�l�u�e�.� 

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

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

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

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

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

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

�r�e�s�o�u�r�c�e�s� �i�n� �o�r�d�e�r� �t�o� �e�x�p�l�o�r�e� �p�r�o�m�i�s�i�n�g� �t�e�c�h�n�o�l�o�g�i�e�s�.� �F�u�r�t�h�e�r�m�o�r�e�,� �i�t� �h�i�g�h�l�i�g�h�t�s� �t�h�e� �l�o�n�g�-� 

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

�h�a�s� �s�i�x� �e�x�p�e�r�t� �s�y�s�t�e�m�s� �i�n� �e�v�e�r�y� �d�a�y� �u�s�e� �s�e�r�v�i�n�g� �a�p�p�r�o�x�i�m�a�t�e�l�y� �1�0�0� �u�s�e�r�s�.� �T�h�e� �e�i�g�h�t�-� 

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

�3�.�7�.� �S�u�m�m�a�r�y� �o�f� �T �� �P�r�o�c�e�s�s�e�s� �i�n� �t�h�e� �S�i�x� �C�a�s�e� �S�t�u�d�i�e�s� 

�T�a�b�l�e� �3�.�1� �s�u�m�m�a�r�i�z�e�s� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �s�i�x� �E�S� �T �� �c�a�s�e� �s�t�u�d�i�e�s� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�i�s� 

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

�S�t�a�g�e�s� �h�a�v�e� �b�e�e�n� �i�d�e�n�t�i�f�i�e�d�.� 

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

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

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

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

�v�a�r�i�a�t�i�o�n�s� �o�f� �t�h�e� �T �� �p�r�o�c�e�s�s� �a�s� �w�e�l�l� �a�s� �t�h�e� �f�a�c�t�o�r�s� �a�f�f�e�c�t�i�n�g� �i�t� �h�a�v�e� �a�l�s�o� �b�e�e�n� �i�d�e�n�t�i�f�i�e�d�.� 
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�4�.� �T �� �B�e�t�a� �M�o�d�e�l� �f�o�r� �E�S� �T�e�c�h�n�o�l�o�g�y� 

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

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

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

�a�f�f�e�c�t�i�n�g� �t�h�e� �T�°� �p�r�o�c�e�s�s� �a�r�e� �i�d�e�n�t�i�f�i�e�d�.� 

�4�.�1� �S�t�a�g�e�s� �o�f� �T �� �P�r�o�c�e�s�s� 

�F�r�o�m� �t�h�e� �c�a�s�e� �s�t�u�d�i�e�s� �o�f� �E�S� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �i�t� �b�e�c�o�m�e�s� �a�p�p�a�r�e�n�t� �t�h�a�t� �t�h�e� �T �� �p�r�o�c�e�s�s� �w�a�s� 

�n�o�t� �t�h�e� �s�a�m�e� �i�n� �a�l�l� �c�a�s�e�s�.� �H�o�w�e�v�e�r�,� �m�a�j�o�r� �c�o�m�m�o�n� �s�t�e�p�s� �h�a�v�e� �b�e�e�n� �i�d�e�n�t�i�f�i�e�d�.� �A�s� 

�s�h�o�w�n� �i�n� �F�i�g�u�r�e� �4�.�1�,� �t�h�e� �m�a�j�o�r� �s�t�a�g�e�s� �i�n� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �t�r�a�n�s�f�e�r� �p�r�o�c�e�s�s� �a�r�e� �t�h�e� �f�o�l�l�o�w�i�n�g�:� 

�1�)� �r�e�c�o�g�n�i�z�e� �f�o�r�c�e�s� �a�n�d� �o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �e�x�p�l�o�r�i�n�g� �n�e�w� �t�e�c�h�n�o�l�o�g�i�e�s�;� �2�)� �i�d�e�n�t�i�f�y� �E�S� 

�t�e�c�h�n�o�l�o�g�y�;� �3�)� �c�o�m�m�i�t� �i�n�i�t�i�a�l� �r�e�s�o�u�r�c�e�s�;� �4�)� �e�v�a�l�u�a�t�e� �t�e�c�h�n�o�l�o�g�y�;� �5�)� �d�e�c�i�d�e� �o�n� �t�h�e� 

�a�d�o�p�t�i�o�n�;� �6�)� �d�e�v�e�l�o�p� �a�n�d� �i�m�p�l�e�m�e�n�t� �s�y�s�t�e�m�s�;� �a�n�d� �7�)� �c�o�n�f�i�r�m� �t�e�c�h�n�o�l�o�g�y ��s� �v�a�l�u�e�.� 

�7�2
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�4�.�1�.�1� �R�e�c�o�g�n�i�z�e� �f�o�r�c�e�s� �a�n�d� �o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �e�x�p�l�o�r�i�n�g� �n�e�w� �t�e�c�h�n�o�l�o�g�i�e�s� 

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

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

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

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

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

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

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

�T�h�u�s�,� �s�e�n�i�o�r� �m�a�n�a�g�e�m�e�n�t� �a�t� �D�u� �P�o�n�t�,� �F�M�C� �a�n�d� �L�e�n�d� �L�e�a�s�e� �C�o�r�p�o�r�a�t�i�o�n� �c�o�n�s�i�d�e�r�e�d� �n�e�w� 

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

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

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

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

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

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

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

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

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

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

�t�h�a�t� �c�a�n� �s�e�r�v�e� �t�h�e� �f�i�r�m ��s� �n�e�e�d�s�.� 

�M�a�r�k�e�t� �d�e�m�a�n�d�s�.� �I�n� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �i�n�d�u�s�t�r�y�,� �t�h�e� �m�a�r�k�e�t� �d�e�m�a�n�d�s� �c�a�n� �b�e� �o�f� 

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

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

�c�o�n�t�r�o�l�;� �a�n�d� �2�)� �c�l�i�e�n�t ��s� �r�e�q�u�i�r�e�m�e�n�t�s� �f�o�r� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �s�p�e�c�i�f�i�c� �t�e�c�h�n�o�l�o�g�i�e�s� �d�u�r�i�n�g� �t�h�e� 

�p�l�a�n�n�i�n�g� �o�r� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �p�r�o�j�e�c�t�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �a�n� �o�w�n�e�r� �m�a�y� �r�e�q�u�i�r�e� �a� �c�o�n�t�r�a�c�t�o�r� �t�o� 

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

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

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

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

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

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

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

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

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

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

�s�c�i�e�n�t�i�s�t� �i�n� �J�o�h�n�s�o�n� �&� �J�o�h�n�s�o�n� �t�o� �e�x�p�e�r�i�m�e�n�t� �w�i�t�h� �t�h�e� �t�e�c�h�n�o�l�o�g�y�,� �a�l�t�h�o�u�g�h�,� �i�n�i�t�i�a�l�l�y� �h�e� 

�c�o�u�l�d� �n�o�t� �i�d�e�n�t�i�f�y� �p�o�s�s�i�b�l�e� �a�p�p�l�i�c�a�t�i�o�n�s�.� 
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�4�.�1�.�2� �I�d�e�n�t�i�f�y� �E�S� �t�e�c�h�n�o�l�o�g�y� 

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

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

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

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

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

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

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

�t�e�c�h�n�o�l�o�g�i�e�s�.� 

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

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

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

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

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

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

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

�t�e�c�h�n�o�l�o�g�i�e�s� �t�o� �t�h�e�i�r� �f�i�r�m�s�.� 

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

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

�7�6



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

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

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

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

�w�h�e�t�h�e�r� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �c�a�n� �s�e�r�v�e� �t�h�e�s�e� �g�o�a�l�s�.� 

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

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

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

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

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

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

�b�u�t� �t�h�e� �T �� �p�r�o�c�e�s�s� �a�s� �w�e�l�l�.� 

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

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

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

�4�.�1�.�3� �C�o�m�m�i�t� �i�n�i�t�i�a�l� �r�e�s�o�u�r�c�e�s� 

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

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

�7�7



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

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

�t�e�c�h�n�o�l�o�g�y�.� 

�T�h�e� �c�h�a�m�p�i�o�n� �h�a�s� �t�o� �p�e�r�f�o�r�m� �t�w�o� �t�a�s�k�s�:� �1�)� �p�r�o�v�i�d�e� �t�h�e� �n�e�c�e�s�s�a�r�y� �r�e�s�o�u�r�c�e�s� �f�o�r� �t�h�e� 

�e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y�;� �a�n�d� �2�)� �e�v�a�l�u�a�t�e� �t�h�e� �t�e�c�h�n�o�l�o�g�y�.� �T�h�e�s�e� �t�a�s�k�s� �c�a�n� �b�e� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�W�h�e�n� �s�t�r�o�n�g� �s�u�p�p�o�r�t� �f�r�o�m� �t�o�p� �m�a�n�a�g�e�m�e�n�t� �d�o�e�s� �n�o�t� �e�x�i�s�t�,� �t�h�e� �t�a�s�k� �o�f� �t�h�e� �c�h�a�m�p�i�o�n� �a�n�d� 

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

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

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

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

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

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

�4�.�1�.�4� �E�v�a�l�u�a�t�e� �t�h�e� �t�e�c�h�n�o�l�o�g�y� 

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

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

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

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

�f�e�a�s�i�b�i�l�i�t�y� �s�t�u�d�y� �w�h�i�c�h� �i�n�c�l�u�d�e�s� �e�v�a�l�u�a�t�i�o�n� �a�t� �t�w�o� �l�e�v�e�l�s�:� �1�)� �a�t� �t�h�e� �c�o�r�p�o�r�a�t�e� �l�e�v�e�l�;� �a�n�d� �2�)� 

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

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

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

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

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

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

�t�h�a�t� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �s�e�r�v�e�s� �t�h�e� �b�u�s�i�n�e�s�s� �o�b�j�e�c�t�i�v�e�s�.� 

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

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

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

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

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

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

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

�t�e�c�h�n�o�l�o�g�y� �m�u�s�t� �b�e� �u�s�e�d�,� �a�n�d� �i�n�c�l�u�d�e�s�:� �1�)� �l�e�a�r�n�i�n�g� �h�o�w� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �w�o�r�k�s�;� �2�)� 

�e�x�p�e�r�i�m�e�n�t�i�n�g� �w�i�t�h� �d�i�f�f�e�r�e�n�t� �a�p�p�l�i�c�a�t�i�o�n�s�;� �a�n�d� �3�)� �t�e�s�t�i�n�g� �i�t� �i�n� �r�e�a�l�-�l�i�f�e� �p�r�o�b�l�e�m�s�.� �S�t�r�o�n�g� 
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�t�e�c�h�n�i�c�a�l� �c�a�p�a�b�i�l�i�t�i�e�s� �o�f� �t�h�e� �c�h�a�m�p�i�o�n� �a�n�d� �t�h�e� �t�a�s�k� �f�o�r�c�e� �a�r�e� �n�e�c�e�s�s�a�r�y� �i�n� �o�r�d�e�r� �t�o� �b�e� �a�b�l�e� 

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

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

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

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

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

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

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

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

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

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

�i�d�e�n�t�i�f�i�c�a�t�i�o�n� �a�n�d� �e�v�a�l�u�a�t�i�o�n� �s�t�a�g�e�.� 

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

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

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

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

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

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

�w�i�l�l� �b�e� �t�h�e� �d�e�v�e�l�o�p�e�r�s� �o�f� �t�h�e�i�r� �o�w�n� �s�y�s�t�e�m�s�.� 
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�4�.�1�.�5� �D�e�c�i�d�e� �o�n� �a�d�o�p�t�i�o�n� 

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

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

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

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

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

�b�e� �a�n�d� �w�h�e�n� �i�t� �w�i�l�l� �b�e� �m�a�d�e�.� 

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

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

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

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

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

�n�o�t� �r�e�m�o�v�e� �t�h�e� �r�i�s�k� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �d�e�c�i�s�i�o�n�.� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�i�n�v�e�s�t�m�e�n�t� �o�f� �$�X� �d�o�l�l�a�r�s� �w�i�l�l� �b�e� �s�o�m�e�h�o�w� �w�o�r�t�h� �i�t�.� �P�h�r�a�s�e�s� �s�u�c�h� �a�s� �"�k�e�e�p�i�n�g� �u�p� �w�i�t�h� 

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

�a�r�g�u�i�n�g� �t�h�i�s� �p�o�s�i�t�i�o�n�.� 

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

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

�(�s�u�c�h� �a�s� �l�o�s�s� �o�f� �m�a�r�k�e�t� �s�h�a�r�e�)�,� �s�h�o�r�t�-�t�e�r�m� �p�r�o�f�i�t�s� �o�r� �s�i�m�p�l�e� �e�n�t�r�e�p�r�e�n�e�u�r�i�a�l� �o�p�p�o�r�t�u�n�i�t�y� �f�o�r� 

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

�4�.�1�.�6� �D�e�v�e�l�o�p� �a�n�d� �i�m�p�l�e�m�e�n�t� �s�y�s�t�e�m�s� 

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

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

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

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

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

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

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

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

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

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

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

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

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�t�r�a�t�e�g�y� �t�h�a�t� �a� �c�o�m�p�a�n�y� �w�i�l�l� �d�e�p�l�o�y�:� �1�)� �t�h�e� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�a�p�a�b�i�l�i�t�i�e�s� 

�r�e�q�u�i�r�e�d� �f�o�r� �t�h�e� �p�r�o�p�e�r� �u�s�e� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y�;� �2�)� �t�h�e� �e�x�i�s�t�i�n�g� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�a�p�a�b�i�l�i�t�i�e�s� 

�i�n� �t�h�e� �f�i�r�m�;� �a�n�d� �3�)� �t�h�e� �s�i�z�e� �a�n�d� �c�o�m�p�l�e�x�i�t�y� �o�f� �t�h�e� �d�e�s�i�r�e�d� �a�p�p�l�i�c�a�t�i�o�n�s�.� 

�F�r�o�m� �t�h�e� �c�a�s�e� �s�t�u�d�i�e�s� �o�f� �E�S� �a�d�o�p�t�i�o�n�,� �t�w�o� �e�x�t�r�e�m�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�p�p�r�o�a�c�h�e�s� �t�h�a�t� �a� 

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

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

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

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

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

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

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

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

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

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

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

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

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

�a�n�d� �s�p�e�c�i�a�l�i�z�e�d� �e�q�u�i�p�m�e�n�t�.� �T�h�u�s�,� �o�n�l�y� �i�n�n�o�v�a�t�i�v�e� �c�o�m�p�a�n�i�e�s� �w�i�t�h� �m�a�n�y� �a�v�a�i�l�a�b�l�e� 

�r�e�s�o�u�r�c�e�s�,� �s�u�c�h� �a�s� �F�M�C� �a�n�d� �L�e�n�d� �L�e�a�s�e�,� �t�o�o�k� �t�h�e� �f�i�n�a�n�c�i�a�l� �r�i�s�k� �t�o� �c�o�m�m�i�t� �a�l�l� �t�h�e� �r�e�q�u�i�r�e�d� 

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

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

�t�e�c�h�n�o�l�o�g�y� �e�n�a�b�l�e�d� �K�a�j�i�m�a� �t�o� �d�e�v�e�l�o�p� �i�n�-�h�o�u�s�e� �c�a�p�a�b�i�l�i�t�i�e�s� �a�n�d� �a�d�o�p�t� �E�S� �t�e�c�h�n�o�l�o�g�y� �w�i�t�h� 

�r�e�l�a�t�i�v�e�l�y� �s�m�a�l�l� �c�o�s�t�.� 

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

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

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

�t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�c�e�s�s�.� 

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

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

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

�T�h�e� �A�I� �g�r�o�u�p� �d�o�e�s� �n�o�t� �s�i�m�p�l�y� �t�r�a�n�s�f�e�r� �t�o� �e�n�d�-�u�s�e�r�s� �e�x�p�e�r�t� �s�y�s�t�e�m� �p�r�o�g�r�a�m�s�,� �b�u�t� �i�t� 

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

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

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

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

�w�i�d�e� �a�c�c�e�p�t�a�n�c�e� �t�h�r�o�u�g�h� �t�h�e� �e�n�t�i�r�e� �o�r�g�a�n�i�z�a�t�i�o�n�;� �a�n�d� �2�)� �t�r�a�i�n�i�n�g� �m�u�s�t� �b�e� �p�r�o�v�i�d�e�d� �i�n� �o�r�d�e�r� 

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

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

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

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

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

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

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

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

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

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

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

�4�.�1�.�7� �C�o�n�f�i�r�m� �t�e�c�h�n�o�l�o�g�y ��s� �v�a�l�u�e� 

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

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

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

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

�t�o� �a�d�o�p�t� �s�t�a�g�e�.� 

�T�h�e� �c�r�i�t�e�r�i�a� �t�o� �e�v�a�l�u�a�t�e� �t�h�e� �b�e�n�e�f�i�t�s� �a�r�e� �n�o�t� �o�n�l�y� �f�i�n�a�n�c�i�a�l�,� �b�u�t� �q�u�a�l�i�t�a�t�i�v�e� �a�s� �w�e�l�l�.� �S�e�n�i�o�r� 

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

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

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

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

�l�e�d� �F�M�C� �C�o�r�p�.� �w�h�i�c�h� �w�a�s� �i�n�i�t�i�a�l�l�y� �d�e�v�e�l�o�p�i�n�g� �o�n�l�y� �s�t�r�a�t�e�g�i�c� �E�S� �a�p�p�l�i�c�a�t�i�o�n�s�,� �t�o� �r�e�v�i�s�e� 

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

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

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

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

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

�4�.�2� �V�a�r�i�a�t�i�o�n�s� �o�f� �t�h�e� �T ��?� �P�r�o�c�e�s�s� 

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

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

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

�p�r�o�c�e�s�s�:� �1�)� �t�o�p�-�d�o�w�n� �a�p�p�r�o�a�c�h�;� �a�n�d� �2�)� �b�o�t�t�o�m�-�u�p� �a�p�p�r�o�a�c�h�.� 

�4�.�2�.�1� �T�o�p�-�d�o�w�n� �a�p�p�r�o�a�c�h� 

�I�n� �t�h�e� �t�o�p�-�d�o�w�n� �a�p�p�r�o�a�c�h�,� �s�e�n�i�o�r� �m�a�n�a�g�e�m�e�n�t� �i�n�i�t�i�a�t�e�s� �t�h�e� �T �� �p�r�o�c�e�s�s�,� �a�s� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� 

�4�.�2�.� �A�s� �a� �r�e�s�u�l�t� �o�f� �i�n�t�e�r�n�a�l� �o�r� �e�x�t�e�r�n�a�l� �f�o�r�c�e�s�,� �a�n� �e�x�e�c�u�t�i�v�e�-�l�e�v�e�l� �m�a�n�a�g�e�r� �p�e�r�f�o�r�m�s� �t�h�e� 

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

�t�h�e� �e�x�e�c�u�t�i�v�e� �c�h�a�m�p�i�o�n� �a�n�d� �p�e�r�f�o�r�m�s� �t�w�o� �t�a�s�k�s�:� �1�)� �t�h�e� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �a�t� 

�t�h�e� �c�o�r�p�o�r�a�t�e� �l�e�v�e�l�;� �a�n�d� �2�)� �t�h�e� �a�l�l�o�c�a�t�i�o�n� �o�f� �r�e�s�o�u�r�c�e�s� �f�o�r� �t�h�e� �t�e�c�h�n�i�c�a�l� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�s�y�s�t�e�m�s�.� 

�4�.�2�.�2� �B�o�t�t�o�m�-�u�p� �a�p�p�r�o�a�c�h� 

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

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

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

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

�l�o�n�g�-�t�e�r�m� �b�u�s�i�n�e�s�s� �g�o�a�l�s�.� 

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

�u�s�u�a�l�l�y� �a�s� �a� �r�e�s�u�l�t� �o�f� �a� �t�e�c�h�n�o�l�o�g�y� �p�u�s�h�.� �S�u�b�s�e�q�u�e�n�t�l�y�,� �t�h�e� �g�a�t�e�k�e�e�p�e�r� �b�e�c�o�m�e�s� �t�h�e� 

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

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

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

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

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

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

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

�F�i�g�u�r�e� �4�.�3�.� 

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

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

�r�e�s�o�u�r�c�e�s�,� �a�s� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� �4�.�4�.� �F�o�r� �t�h�e� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y�,� �t�h�e� �p�a�r�t�i�c�i�p�a�t�i�o�n� 

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

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

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

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

�o�b�j�e�c�t�i�v�e�s�.� 

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

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

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

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

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

�t�e�c�h�n�o�l�o�g�y�.� 
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�4�.�3� �F�a�c�t�o�r�s� �A�f�f�e�c�t�i�n�g� �t�h�e� �T �� �P�r�o�c�e�s�s� 

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

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�r�e�:� �1�)� �s�e�n�i�o�r� �m�a�n�a�g�e�m�e�n�t ��s� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� �t�e�c�h�n�o�l�o�g�y�;� �2�)� �t�h�e� 

�i�n�n�o�v�a�t�i�v�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �e�n�v�i�r�o�n�m�e�n�t�;� �3�)� �t�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �g�a�t�e�k�e�e�p�e�r� �i�n� �t�h�e� 

�O�r�g�a�n�i�z�a�t�i�o�n�a�l� �h�i�e�r�a�r�c�h�y�;� �4�)� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�a�p�a�b�i�l�i�t�i�e�s�;� �a�n�d� �5�)� �t�h�e� �s�t�a�t�e� 

�o�f� �m�a�t�u�r�i�t�y� �o�f� �t�h�e� �E�S� �t�e�c�h�n�o�l�o�g�y�.� �F�i�g�u�r�e� �4�.�5� �d�e�p�i�c�t�s� �t�h�e� �s�t�a�g�e�s� �o�f� �t�h�e� �T�*� �p�r�o�c�e�s�s� �a�n�d� �t�h�e� 

�e�f�f�e�c�t� �o�f� �e�a�c�h� �f�a�c�t�o�r� �o�n� �e�v�e�r�y� �s�t�a�g�e�.� 

�4�.�3�.�1� �S�e�n�i�o�r� �m�a�n�a�g�e�m�e�n�t ��s� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� �t�e�c�h�n�o�l�o�g�y� 

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

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

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

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

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

�s�t�a�g�e�s� �o�f� �t�h�e� �T�*� �p�r�o�c�e�s�s�.� 

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

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

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

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

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

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

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

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

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

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

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

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

�W�h�e�n� �s�e�n�i�o�r� �m�a�n�a�g�e�m�e�n�t� �m�a�i�n�t�a�i�n�s� �a� �n�e�g�a�t�i�v�e� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� �t�e�c�h�n�o�l�o�g�y�,� �u�n�s�u�r�p�a�s�s�a�b�l�e� 

�b�a�r�r�i�e�r�s� �e�x�i�s�t� �i�n� �a�l�l� �t�h�e� �s�t�e�p�s� �o�f� �t�h�e� �T�*� �p�r�o�c�e�s�s�.� �T�h�e� �f�i�r�m� �d�o�e�s� �n�o�t� �s�e�e�k� �n�e�w� �t�e�c�h�n�o�l�o�g�i�e�s� 

�u�n�l�e�s�s� �a�n� �i�m�p�o�r�t�a�n�t� �p�r�o�b�l�e�m� �e�m�e�r�g�e�s�.� �T�i�m�e� �s�p�e�n�t� �e�x�p�l�o�r�i�n�g� �a�n�d� �l�e�a�r�n�i�n�g� �n�e�w� 

�t�e�c�h�n�o�l�o�g�i�e�s� �i�s� �c�o�n�s�i�d�e�r�e�d� �l�o�s�t� �a�n�d� �r�e�s�o�u�r�c�e�s� �a�r�e� �n�o�t� �p�r�o�v�i�d�e�d� �f�o�r� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �a�n�d� 

�e�v�a�l�u�a�t�i�o�n� �o�f� �n�e�w� �t�e�c�h�n�o�l�o�g�i�e�s�.� �I�n� �t�h�i�s� �e�n�v�i�r�o�n�m�e�n�t�,� �t�h�e� �t�a�s�k� �o�f� �t�h�e� �c�h�a�m�p�i�o�n�s� �b�e�c�o�m�e�s� 

�m�u�c�h� �m�o�r�e� �d�i�f�f�i�c�u�l�t�,� �a�n�d� �m�a�n�y� �t�i�m�e�s� �t�h�e�y� �h�a�v�e� �t�o� �b�e�n�d� �t�h�e� �r�u�l�e�s� �i�n� �o�r�d�e�r� �t�o� �f�i�n�d� �t�h�e� 

�n�e�c�e�s�s�a�r�y� �r�e�s�o�u�r�c�e�s�.� �L�a�c�k� �o�f� �c�o�o�p�e�r�a�t�i�o�n� �a�m�o�n�g� �t�h�e� �f�u�n�c�t�i�o�n�a�l� �d�e�p�a�r�t�m�e�n�t�s� �m�a�k�e�s� 

�c�o�m�m�u�n�i�c�a�t�i�o�n�s� �a�n�d� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �d�i�f�f�i�c�u�l�t�.� �F�i�n�a�l�l�y�,� �t�h�e� �r�i�s�k� �f�o�r� �a�d�o�p�t�i�o�n� 

�i�s� �n�o�t� �t�a�k�e�n� �e�x�c�e�p�t� �i�f� �a�n� �e�m�e�r�g�i�n�g� �p�r�o�b�l�e�m� �e�x�i�s�t�s� �a�n�d� �n�o� �o�t�h�e�r� �s�o�l�u�t�i�o�n�s� �s�e�e�m� �p�o�s�s�i�b�l�e�.� 
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�4�.�3�.�2� �I�n�n�o�v�a�t�i�v�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �e�n�v�i�r�o�n�m�e�n�t� 

�T�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �e�n�v�i�r�o�n�m�e�n�t� �d�e�f�i�n�e�s� �h�o�w� �t�h�e� �e�n�t�i�r�e� �o�r�g�a�n�i�z�a�t�i�o�n� �f�a�c�e�s� �n�e�w� �i�d�e�a�s� �a�n�d� 

�t�h�e� �p�e�o�p�l�e� �w�h�o� �c�a�r�r�y� �t�h�e�m�.� �I�n� �a�n� �i�n�n�o�v�a�t�i�v�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �e�n�v�i�r�o�n�m�e�n�t�,� �n�e�w� 

�t�e�c�h�n�o�l�o�g�i�e�s� �a�r�e� �e�x�p�l�o�r�e�d� �e�v�e�n� �i�f� �i�n�i�t�i�a�l�l�y� �i�t� �i�s� �n�o�t� �o�b�v�i�o�u�s� �h�o�w� �t�h�e�y� �c�a�n� �i�m�p�r�o�v�e� �t�h�e� 

�f�i�r�m ��s� �o�p�e�r�a�t�i�o�n�s�.� �A�l�l� �m�e�m�b�e�r�s� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �o�p�e�r�a�t�e� �a�s� �u�n�o�f�f�i�c�i�a�l� �g�a�t�e�k�e�e�p�e�r�s� �w�i�t�h� 

�t�o�p� �m�a�n�a�g�e�m�e�n�t ��s� �s�u�p�p�o�r�t�.� �T�h�e� �f�r�e�e�d�o�m� �t�o� �e�x�p�e�r�i�m�e�n�t� �w�i�t�h� �n�e�w� �t�e�c�h�n�o�l�o�g�i�e�s� �a�n�d� �t�h�e� 

�e�n�h�a�n�c�e�d� �c�o�m�m�u�n�i�c�a�t�i�o�n� �w�i�t�h�i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �a�l�l�o�w� �a�d�e�q�u�a�t�e� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� 

�t�e�c�h�n�o�l�o�g�i�e�s�.� 

�T�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �i�n�n�o�v�a�t�i�v�e� �e�n�v�i�r�o�n�m�e�n�t� �i�s� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �f�a�c�t�o�r� �a�f�f�e�c�t�i�n�g� �t�h�e� 

�s�u�c�c�e�s�s� �o�f� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �a�s� �i�t� �r�e�f�l�e�c�t�s� �t�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �t�h�e� �e�n�t�i�r�e� �o�r�g�a�n�i�z�a�t�i�o�n� 

�i�s� �c�o�n�d�u�c�i�v�e� �t�o� �c�h�a�n�g�e�.� �T�h�e�r�e�f�o�r�e�,� �i�n� �a�n� �i�n�n�o�v�a�t�i�v�e� �f�i�r�m�,� �t�h�e� �r�e�s�i�s�t�a�n�c�e� �t�o� �c�h�a�n�g�e� �i�s� �n�o�t� 

�a� �b�a�r�r�i�e�r�,� �a�s� �e�n�d�-�u�s�e�r�s� �d�o� �n�o�t� �f�e�e�l� �t�h�r�e�a�t�e�n�e�d� �b�y� �n�e�w� �t�e�c�h�n�o�l�o�g�i�e�s�.� 

�4�.�3�.�3� �P�o�s�i�t�i�o�n� �o�f� �t�h�e� �g�a�t�e�k�e�e�p�e�r� 

�T�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �g�a�t�e�k�e�e�p�e�r� �i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �h�i�e�r�a�r�c�h�y� �h�a�s� �a�n� �i�m�p�o�r�t�a�n�t� �i�m�p�a�c�t� �o�n� 

�t�h�e� �T �� �p�r�o�c�e�s�s� �a�n�d� �i�t�s� �s�u�c�c�e�s�s�.� �T�h�e� �g�a�t�e�k�e�e�p�e�r� �i�s� �t�h�e� �f�i�r�s�t� �m�e�m�b�e�r� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� 

�w�h�o� �i�d�e�n�t�i�f�i�e�s� �a� �n�e�w� �t�e�c�h�n�o�l�o�g�y� �a�n�d� �v�i�s�u�a�l�i�z�e�s� �i�t�s� �p�o�t�e�n�t�i�a�l� �a�p�p�l�i�c�a�t�i�o�n�s� �i�n� �t�h�e� �f�i�r�m�.� 

�T�h�u�s�,� �t�h�e� �g�a�t�e�k�e�e�p�e�r� �b�e�c�o�m�e�s� �t�h�e� �c�h�a�m�p�i�o�n� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �i�n� �t�h�e� �f�i�r�m� �a�n�d� �w�o�r�k�s� �f�o�r� 
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�i�t�s� �a�d�o�p�t�i�o�n�.� �T�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�i�s� �k�e�y� �i�n�d�i�v�i�d�u�a�l� �i�s� �i�m�p�o�r�t�a�n�t� �a�n�d� �a�f�f�e�c�t�s� �t�h�e� �T �� �p�r�o�c�e�s�s� 

�i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �w�a�y�s�.� 

�D�u�r�i�n�g� �t�h�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �s�t�a�g�e�,� �t�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �g�a�t�e�k�e�e�p�e�r� �d�e�f�i�n�e�s� �w�h�i�c�h� �t�e�c�h�n�o�l�o�g�y� 

�i�s� �m�o�s�t� �a�p�p�r�o�p�r�i�a�t�e� �t�o� �s�e�r�v�e� �t�h�e� �b�u�s�i�n�e�s�s� �o�b�j�e�c�t�i�v�e�s�.� �D�u�r�i�n�g� �t�h�e� �e�v�a�l�u�a�t�i�o�n� �s�t�a�g�e�,� �t�h�e� 

�g�a�t�e�k�e�e�p�e�r� �u�s�u�a�l�l�y� �b�e�c�o�m�e�s� �t�h�e� �c�h�a�m�p�i�o�n� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y�.� �A�t� �t�h�i�s� �p�o�i�n�t�,� �t�h�e� �p�o�s�i�t�i�o�n� 

�o�f� �t�h�e� �g�a�t�e�k�e�e�p�e�r� �d�e�f�i�n�e�s� �t�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �t�h�i�s� �i�n�d�i�v�i�d�u�a�l� �c�a�n� �i�n�f�l�u�e�n�c�e� �s�e�n�i�o�r� 

�m�a�n�a�g�e�m�e�n�t� �i�n� �s�u�p�p�o�r�t�i�n�g�,� �a�n�d� �u�l�t�i�m�a�t�e�l�y�,� �a�d�o�p�t�i�n�g� �t�h�e� �t�e�c�h�n�o�l�o�g�y�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �i�t� 

�d�e�f�i�n�e�s� �i�t�s� �a�b�i�l�i�t�y� �t�o� �c�o�m�m�i�t� �r�e�s�o�u�r�c�e�s� �t�o� �t�h�e� �t�e�c�h�n�o�l�o�g�y�.� �A�l�l� �t�h�e�s�e� �t�a�s�k�s� �a�r�e� �m�o�r�e� 

�e�f�f�e�c�t�i�v�e�l�y� �p�e�r�f�o�r�m�e�d� �w�h�e�n� �t�h�e� �g�a�t�e�k�e�e�p�e�r� �i�s� �a� �s�e�n�i�o�r� �m�a�n�a�g�e�r�.� 

�W�h�e�n� �t�h�e� �g�a�t�e�k�e�e�p�i�n�g� �i�s� �p�e�r�f�o�r�m�e�d� �b�y� �a� �l�o�w� �p�o�s�i�t�i�o�n� �m�e�m�b�e�r� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�,� �t�h�e� 

�s�u�c�c�e�s�s� �o�f� �t�h�e� �p�r�o�c�e�s�s� �d�e�p�e�n�d�s� �m�a�i�n�l�y� �o�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �i�n�n�o�v�a�t�i�v�e� �e�n�v�i�r�o�n�m�e�n�t�.� 

�S�u�p�p�o�r�t� �o�f� �t�o�p� �m�a�n�a�g�e�m�e�n�t� �i�s� �n�e�c�e�s�s�a�r�y� �f�o�r� �t�h�e� �s�u�c�c�e�s�s� �o�f� �t�h�e� �p�r�o�c�e�s�s�,� �a�s� �t�h�e� �g�a�t�e�k�e�e�p�e�r� 

�m�a�y� �n�o�t� �b�e� �a�b�l�e� �t�o� �c�o�m�m�i�t� �t�h�e� �r�e�q�u�i�r�e�d� �r�e�s�o�u�r�c�e�s� �f�o�r� �t�h�e� �e�v�a�l�u�a�t�i�o�n�,� �o�r� �p�e�r�s�u�a�d�e� �s�e�n�i�o�r� 

�m�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y�.� 

�4�.�3�.�4� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�a�p�a�b�i�l�i�t�i�e�s� 

�T�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�a�p�a�b�i�l�i�t�i�e�s� �a�r�e� �a�n� �i�m�p�o�r�t�a�n�t� �f�a�c�t�o�r� �a�f�f�e�c�t�i�n�g� �t�h�e� �s�u�c�c�e�s�s� 

�o�f� �t�h�e� �a�d�o�p�t�i�o�n� �o�f� �a� �n�e�w� �t�e�c�h�n�o�l�o�g�y�.� �W�i�t�h�o�u�t� �m�a�j�o�r� �t�e�c�h�n�i�c�a�l� �c�a�p�a�b�i�l�i�t�i�e�s�,� �a� �f�i�r�m� �c�a�n�n�o�t� 
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�K�e�e�p� �u�p� �w�i�t�h� �t�h�e� �t�e�c�h�n�o�l�o�g�i�c�a�l� �a�d�v�a�n�c�e�m�e�n�t�s�,� �a�n�d� �c�a�n�n�o�t� �r�e�c�o�g�n�i�z�e� �t�h�e� �o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� 

�i�m�p�r�o�v�e�m�e�n�t� �t�h�a�t� �n�e�w� �t�e�c�h�n�o�l�o�g�i�e�s� �o�f�f�e�r�.� 

�I�n� �o�r�d�e�r� �t�o� �l�e�a�r�n� �a�n�d� �e�v�a�l�u�a�t�e� �a� �n�e�w� �t�e�c�h�n�o�l�o�g�y�,� �i�t� �i�s� �i�m�p�o�r�t�a�n�t� �f�o�r� �t�h�e� �c�h�a�m�p�i�o�n� �t�o� �h�a�v�e� 

�h�i�g�h� �t�e�c�h�n�i�c�a�l� �s�k�i�l�l�s�.� �H�o�w�e�v�e�r�,� �f�o�r� �s�u�c�c�e�s�s�f�u�l� �a�d�o�p�t�i�o�n� �o�f� �a� �n�e�w� �t�e�c�h�n�o�l�o�g�y� �t�h�e� �e�n�t�i�r�e� 

�o�r�g�a�n�i�z�a�t�i�o�n� �m�u�s�t� �h�a�v�e� �t�h�e� �t�e�c�h�n�o�l�o�g�i�c�a�l� �s�k�i�l�l�s� �r�e�q�u�i�r�e�d� �f�o�r� �p�r�o�p�e�r� �u�s�e� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y�.� 

�T�h�e� �m�a�n�a�g�e�r�s� �a�n�d� �t�h�e� �e�n�d�-�u�s�e�r�s� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �m�u�s�t� �b�e� �a�b�l�e� �t�o� �u�n�d�e�r�s�t�a�n�d� �a�n�d� �u�s�e� �i�t�.� 

�I�f� �t�h�e�s�e� �c�a�p�a�b�i�l�i�t�i�e�s� �d�o� �n�o�t� �e�x�i�s�t� �c�o�m�p�a�n�y�-�w�i�d�e�,� �t�h�e� �n�e�w� �t�e�c�h�n�o�l�o�g�y� �w�i�l�l� �m�o�s�t� �l�i�k�e�l�y� �b�e� 

�m�i�s�u�s�e�d� �a�n�d� �n�e�g�a�t�i�v�e� �a�t�t�i�t�u�d�e�s� �m�a�y� �b�e� �d�e�v�e�l�o�p�e�d� �l�e�a�d�i�n�g� �t�o� �t�h�e� �u�l�t�i�m�a�t�e� �r�e�j�e�c�t�i�o�n� �o�f� �t�h�e� 

�t�e�c�h�n�o�l�o�g�y�.� 

�4�.�3�.�5� �S�t�a�t�e� �o�f� �m�a�t�u�r�i�t�y� �o�f� �E�S� �t�e�c�h�n�o�l�o�g�y� 

�T�h�e� �s�t�a�t�e� �o�f� �E�S� �t�e�c�h�n�o�l�o�g�y� �d�e�f�i�n�e�s� �t�h�e� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�a�p�a�b�i�l�i�t�i�e�s� �r�e�q�u�i�r�e�d� �f�o�r� �i�t�s� �p�r�o�p�e�r� 

�u�s�e�.� �T�h�e� �e�x�i�s�t�e�n�c�e� �o�r� �n�o�n�-�e�x�i�s�t�e�n�c�e� �o�f� �t�h�e�s�e� �c�a�p�a�b�i�l�i�t�i�e�s� �i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �d�e�f�i�n�e�s� 

�m�a�i�n�l�y� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�t�r�a�t�e�g�y� �w�h�i�c�h� �w�i�l�l� �b�e� �d�e�p�l�o�y�e�d�.� 

�I�n� �i�t�s� �e�a�r�l�y� �s�t�a�g�e�s� �o�f� �d�e�v�e�l�o�p�m�e�n�t�,� �E�S� �w�a�s� �a� �t�e�c�h�n�o�l�o�g�y� �r�e�q�u�i�r�i�n�g� �L�I�S�P� �p�r�o�g�r�a�m�m�e�r�s� �a�n�d� 

�s�p�e�c�i�a�l�i�z�e�d� �h�a�r�d�w�a�r�e�.� �T�h�e� �f�i�r�s�t� �o�r�g�a�n�i�z�a�t�i�o�n�s� �w�h�i�c�h� �a�d�o�p�t�e�d� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �h�a�d� �t�o� �m�a�k�e� 

�l�a�r�g�e� �i�n�v�e�s�t�m�e�n�t� �i�n� �s�p�e�c�i�a�l�i�z�e�d� �p�e�r�s�o�n�n�e�l� �a�n�d� �h�a�r�d�w�a�r�e�.� �U�n�d�e�r� �t�h�e�s�e� �c�o�n�d�i�t�i�o�n�s�,� �t�h�e� 

�t�e�c�h�n�o�l�o�g�y� �w�a�s� �i�m�p�l�e�m�e�n�t�e�d� �o�n�l�y� �o�n� �t�h�o�s�e� �s�t�r�a�t�e�g�i�c� �a�p�p�l�i�c�a�t�i�o�n�s� �w�h�i�c�h� �c�o�u�l�d� �p�r�o�d�u�c�e� �t�h�e� 

�h�i�g�h�e�s�t� �p�a�y�o�f�f�.� 
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�A�s� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �m�a�t�u�r�e�d�,� �t�h�e� �u�s�e�r ��s� �c�a�p�a�b�i�l�i�t�i�e�s� �n�e�e�d�e�d� �f�o�r� �i�t�s� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�s� �w�e�l�l� 

�a�s� �t�h�e� �e�q�u�i�p�m�e�n�t ��s� �r�e�q�u�i�r�e�m�e�n�t�s� �b�e�c�a�m�e� �l�e�s�s� �d�e�m�a�n�d�i�n�g�.� �T�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �P�C�-�b�a�s�e�d� 

�E�S� �t�o�o�l�s� �m�a�d�e� �E�S� �t�e�c�h�n�o�l�o�g�y� �a�c�c�e�s�s�i�b�l�e� �t�o� �a� �l�a�r�g�e� �g�r�o�u�p� �o�f� �P�C� �u�s�e�r�s�.� �T�h�e� �e�v�o�l�u�t�i�o�n� �o�f� 

�t�h�e� �E�S� �t�e�c�h�n�o�l�o�g�y� �a�f�f�e�c�t�s� �t�h�e� �T �� �p�r�o�c�e�s�s�.� �S�u�c�h� �e�v�o�l�u�t�i�o�n� �c�r�e�a�t�e�s� �a� �t�e�c�h�n�o�l�o�g�y� �p�u�s�h� �f�o�r�c�e� 

�b�y� �a�l�l�o�w�i�n�g� �m�o�r�e� �i�n�d�i�v�i�d�u�a�l�s� �t�o� �e�x�p�e�r�i�m�e�n�t� �w�i�t�h� �E�S�,� �a�n�d� �m�a�k�e�s� �p�o�s�s�i�b�l�e� �t�h�e� �d�i�f�f�u�s�i�o�n� �o�f� 

�E�S� �t�e�c�h�n�o�l�o�g�y� �i�n�s�i�d�e� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �b�y� �m�a�k�i�n�g� �e�v�e�r�y� �c�o�m�p�u�t�e�r� �u�s�e�r� �a� �p�o�t�e�n�t�i�a�l� �u�s�e�r� �o�f� 

�E�S� �t�e�c�h�n�o�l�o�g�y�.� �I�n� �t�h�i�s� �w�a�y�,� �t�h�e� �r�e�q�u�i�r�e�m�e�n�t� �f�o�r� �o�u�t�s�i�d�e� �s�p�e�c�i�a�l�i�s�t�s� �b�e�c�o�m�e� �l�e�s�s�,� �a�s� �t�h�i�s� 

�c�a�n� �b�e� �a�c�h�i�e�v�e�d� �b�y� �t�r�a�i�n�i�n�g� �t�h�e� �e�x�i�s�t�i�n�g� �c�o�m�p�u�t�e�r� �u�s�e�r�s�.� �A�s� �a� �r�e�s�u�l�t�,� �m�o�r�e� �o�r�g�a�n�i�z�a�t�i�o�n�s� 

�h�a�v�e� �a�d�o�p�t�e�d� �E�S� �t�e�c�h�n�o�l�o�g�y�.� 

�I�n� �s�o�m�e� �c�a�s�e�s�,� �t�h�e� �d�i�f�f�u�s�i�o�n� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �o�c�c�u�r�r�e�d� �f�i�r�s�t� �a�n�d� �a�s� �E�S� �b�e�c�a�m�e� �a� �r�e�g�u�l�a�r� 

�t�o�o�l� �i�n� �t�h�e� �f�i�r�m� �a�n�d� �n�e�w� �c�a�p�a�b�i�l�i�t�i�e�s� �w�e�r�e� �d�e�v�e�l�o�p�e�d�,� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �w�a�s� �a�p�p�l�i�e�d� �t�o� �l�a�r�g�e�r� 

�S�t�r�a�t�e�g�i�c� �a�p�p�l�i�c�a�t�i�o�n�s� �w�i�t�h� �i�n�-�h�o�u�s�e� �f�o�r�c�e�s�.� �S�i�m�i�l�a�r�l�y�,� �t�h�e� �e�v�o�l�u�t�i�o�n� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y� 

�e�n�a�b�l�e�d� �c�o�m�p�a�n�i�e�s� �w�h�o� �i�n�i�t�i�a�l�l�y� �a�d�o�p�t�e�d� �a� �s�t�r�a�t�e�g�i�c� �a�p�p�r�o�a�c�h� �t�o� �r�e�c�o�n�s�i�d�e�r� �t�h�e�i�r� �s�t�r�a�t�e�g�y� 

�a�n�d� �w�o�r�k� �t�o�w�a�r�d�s� �d�i�f�f�u�s�i�o�n�.� 

�T�h�e� �T �� �b�e�t�a� �m�o�d�e�l� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�i�s� �c�h�a�p�t�e�r� �h�a�s� �i�d�e�n�t�i�f�i�e�d� �t�h�e� �s�t�a�g�e�s� �a�n�d� �o�p�e�r�a�t�i�o�n�s� �o�f� �t�h�e� 

�T�*� �p�r�o�c�e�s�s�,� �t�h�e� �a�c�t�o�r�s� �i�n�v�o�l�v�e�d� �a�n�d� �t�h�e� �r�o�l�e�s� �t�h�e�y� �p�e�r�f�o�r�m�.� �T�h�e� �v�a�r�i�a�t�i�o�n�s� �o�f� �t�h�e� �T�°� 

�p�r�o�c�e�s�s� �a�n�d� �t�h�e� �f�a�c�t�o�r�s� �a�f�f�e�c�t�i�n�g� �i�t� �h�a�v�e� �a�l�s�o� �b�e�e�n� �i�d�e�n�t�i�f�i�e�d�.� �F�o�r� �t�h�e� �v�a�l�i�d�a�t�i�o�n� �a�n�d� 

�r�e�f�i�n�e�m�e�n�t� �o�f� �t�h�e� �T�*� �b�e�t�a� �m�o�d�e�l�,� �a�d�d�i�t�i�o�n�a�l� �c�a�s�e� �s�t�u�d�i�e�s� �o�f� �E�S� �a�d�o�p�t�i�o�n� �i�n� �U�S� �A�E�C� �f�i�r�m�s� 

�h�a�v�e� �b�e�e�n� �d�e�v�e�l�o�p�e�d�.� �T�h�e� �c�a�s�e� �s�t�u�d�i�e�s� �a�n�d� �t�h�e�i�r� �c�o�m�p�a�r�i�s�o�n� �t�o� �t�h�e� �T �� �b�e�t�a� �m�o�d�e�l� �a�r�e� 

�p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�h�a�p�t�e�r�.� 
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�5�.� �V�a�l�i�d�a�t�i�o�n� �o�f� �T�*� �B�e�t�a� �M�o�d�e�l� 

�F�o�r� �t�h�e� �v�a�l�i�d�a�t�i�o�n� �a�n�d� �r�e�f�i�n�e�m�e�n�t� �o�f� �t�h�e� �T �� �b�e�t�a� �m�o�d�e�l� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�a�s�k�s� �h�a�v�e� �b�e�e�n� 

�p�e�r�f�o�r�m�e�d�:� 

�1�.� �T�h�r�e�e� �U�S� �A�E�C� �f�i�r�m�s� �c�u�r�r�e�n�t�l�y� �u�s�i�n�g� �E�S� �t�e�c�h�n�o�l�o�g�y� �h�a�v�e� �b�e�e�n� �i�d�e�n�t�i�f�i�e�d�.� �T�h�e�s�e� 

�f�i�r�m�s� �a�r�e�:� �1�)� �M�o�r�r�i�s�o�n�-�K�n�u�d�s�e�n� �E�n�v�i�r�o�n�m�e�n�t�a�l�;� �2�)� �S�t�o�n�e� �&� �W�e�b�s�t�e�r� �E�n�g�i�n�e�e�r�i�n�g� 

�C�o�r�p�.�;� �a�n�d� �3�)� �C�R�S� �S�i�r�r�i�n�e�.� �I�n� �o�r�d�e�r� �t�o� �i�d�e�n�t�i�f�y� �t�h�e� �t�h�r�e�e� �A�E�C� �f�i�r�m�s� �t�h�e� �f�o�l�l�o�w�i�n�g� 

�s�t�e�p�s� �h�a�v�e� �b�e�e�n� �t�a�k�e�n�:� �1�)� �a�r�t�i�c�l�e�s� �a�n�d� �p�u�b�l�i�c�a�t�i�o�n�s� �r�e�l�a�t�e�d� �t�o� �t�h�e� �u�s�e� �o�f� �E�S� �b�y� 

�A�E�C� �f�i�r�m�s� �h�a�v�e� �b�e�e�n� �r�e�v�i�e�w�e�d�;� �a�n�d� �2�)� �v�e�n�d�o�r�s� �o�f� �E�S� �s�h�e�l�l�s� �h�a�v�e� �b�e�e�n� �c�o�n�t�a�c�t�e�d� 

 ��a�n�d� �a�s�k�e�d� �a�b�o�u�t� �A�E�C� �f�i�r�m�s� �w�h�i�c�h� �h�a�v�e� �b�o�u�g�h�t� �t�h�e�i�r� �p�r�o�d�u�c�t�s�.� �T�h�e�s�e� �t�a�s�k�s� 

�r�e�s�u�l�t�e�d� �i�n� �t�h�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �s�i�x� �U�S� �A�E�C� �f�i�r�m�s� �u�s�i�n�g� �E�S� �t�e�c�h�n�o�l�o�g�y�.� 

�S�u�b�s�e�q�u�e�n�t�l�y�,� �t�h�e� �A�E�C� �f�i�r�m�s� �h�a�v�e� �b�e�e�n� �c�o�n�t�a�c�t�e�d� �b�y� �t�h�e� �C�o�m�m�i�t�t�e�e� �C�h�a�i�r�m�a�n�,� 

�D�r�.� �J�.� �M�.� �D�e� �L�a� �G�a�r�z�a�,� �a�n�d� �t�h�r�e�e� �o�f� �t�h�e� �f�i�r�m�s� �a�g�r�e�e�d� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�e� �r�e�s�e�a�r�c�h�.� 

�2�.� �I�n�t�e�r�v�i�e�w�s� �h�a�v�e� �b�e�e�n� �c�o�n�d�u�c�t�e�d� �o�n� �t�h�e� �a�d�o�p�t�i�o�n� �p�r�o�c�e�s�s� �o�f� �E�S� �t�e�c�h�n�o�l�o�g�y� �i�n� �t�h�e�s�e� 

�f�i�r�m�s�.� �T�h�e� �o�n�-�s�i�t�e� �i�n�t�e�r�v�i�e�w�s� �h�a�v�e� �b�e�e�n� �p�e�r�f�o�r�m�e�d� �b�y� �D�r�.� �D�e� �L�a� �G�a�r�z�a�.� �F�o�r� �t�h�i�s� 
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�p�u�r�p�o�s�e�,� �a�n� �i�n�t�e�r�v�i�e�w� �g�u�i�d�e� �h�a�s� �b�e�e�n� �d�e�v�e�l�o�p�e�d� �b�y� �t�h�e� �a�u�t�h�o�r�,� �a�n�d� �r�e�v�i�e�w�e�d� �b�y� 

�D�r�.� �R�o�b�e�r�t� �F�r�a�r�y� �o�f� �t�h�e� �V�i�r�g�i�n�i�a� �T�e�c�h� �L�e�a�r�n�i�n�g� �R�e�s�o�u�r�c�e�s� �C�e�n�t�e�r�.� �T�h�e� �i�n�t�e�r�v�i�e�w� 

�g�u�i�d�e� �i�s� �p�r�e�s�e�n�t�e�d� �i�n� �A�p�p�e�n�d�i�x� �A�.� 

�3�.� �T�h�e� �i�n�f�o�r�m�a�t�i�o�n� �g�a�t�h�e�r�e�d� �d�u�r�i�n�g� �t�h�e� �i�n�t�e�r�v�i�e�w�s� �h�a�s� �b�e�e�n� �a�n�a�l�y�z�e�d� �b�y� �t�h�e� �a�u�t�h�o�r�,� 

�a�n�d� �c�a�s�e� �s�t�u�d�i�e�s� �o�f� �t�h�e� �T �� �p�r�o�c�e�s�s� �i�n� �t�h�e�s�e� �c�o�m�p�a�n�i�e�s� �h�a�v�e� �b�e�e�n� �d�e�v�e�l�o�p�e�d�.� 

�I�n� �t�h�i�s� �c�h�a�p�t�e�r�,� �t�h�e� �c�a�s�e� �s�t�u�d�i�e�s� �o�f� �s�u�c�c�e�s�s�f�u�l� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �E�S� �t�e�c�h�n�o�l�o�g�y� �a�r�e� 

�p�r�e�s�e�n�t�e�d�.� �E�a�c�h� �c�a�s�e� �s�t�u�d�y� �c�o�n�s�i�s�t�s� �o�f� �t�h�r�e�e� �s�e�c�t�i�o�n�s�.� �T�h�e� �f�i�r�s�t� �s�e�c�t�i�o�n� �p�r�e�s�e�n�t�s� �a� 

�d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �c�a�s�e� �b�a�s�e�d� �o�n� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �m�a�n�a�g�e�r�s� �i�n�t�e�r�v�i�e�w�e�d�.� 

�T�h�e� �s�e�c�o�n�d� �s�e�c�t�i�o�n� �p�r�o�v�i�d�e�s� �t�h�e� �a�u�t�h�o�r ��s� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �t�h�e� �T �� �p�r�o�c�e�s�s� �i�n� �t�h�e� �s�t�u�d�i�e�d� 

�o�r�g�a�n�i�z�a�t�i�o�n� �a�n�d� �a� �c�o�m�p�a�r�i�s�o�n� �w�i�t�h� �t�h�e� �T�*� �b�e�t�a� �m�o�d�e�l�.� �T�h�e� �t�h�i�r�d� �s�e�c�t�i�o�n� �i�d�e�n�t�i�f�i�e�s� �t�h�e� 

�f�a�c�t�o�r�s� �t�h�a�t� �c�o�n�t�r�i�b�u�t�e�d� �t�h�e� �m�o�s�t� �t�o� �t�h�e� �s�u�c�c�e�s�s�f�u�l� �a�d�o�p�t�i�o�n� �o�f� �E�S� �t�e�c�h�n�o�l�o�g�y� �i�n� �e�a�c�h� �f�i�r�m�.� 

�F�i�n�a�l�l�y�,� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �c�h�a�p�t�e�r�,� �a� �c�o�m�p�a�r�i�s�o�n� �b�e�t�w�e�e�n� �t�h�e� �t�h�r�e�e� �c�a�s�e� �s�t�u�d�i�e�s� �i�s� 

�p�r�e�s�e�n�t�e�d�,� �a�n�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� �o�f� �t�h�e� �T�*� �p�r�o�c�e�s�s�e�s� �a�r�e� �i�d�e�n�t�i�f�i�e�d�.� 
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�5�.�1�.� �E�S� �I�m�p�l�e�m�e�n�t�a�t�i�o�n� �i�n� �M�o�r�r�i�s�o�n� �K�n�u�d�s�e�n� �E�n�v�i�r�o�n�m�e�n�t�a�l� 

�M�o�r�r�i�s�o�n� �K�n�u�d�s�e�n� �(�M�K�)� �C�o�r�p�o�r�a�t�i�o�n� �i�s� �a� �l�a�r�g�e� �d�i�v�e�r�s�i�f�i�e�d� �f�i�r�m� �w�i�t�h� �o�p�e�r�a�t�i�o�n�s� �e�x�p�a�n�d�e�d� 

�a�l�l� �o�v�e�r� �t�h�e� �w�o�r�l�d�.� �I�n� �1�9�9�0�,� �M�K ��s� �t�o�t�a�l� �v�o�l�u�m�e� �w�a�s� �3�,�9� �b�i�l�l�i�o�n�s� �d�o�l�l�a�r�s� �(�E�N�R� �1�9�9�1�)�.� 

�T�h�e� �c�o�m�p�a�n�y ��s� �o�p�e�r�a�t�i�o�n�s� �i�n�c�l�u�d�e� �h�e�a�v�y� �a�n�d� �i�n�d�u�s�t�r�i�a�l� �c�o�n�s�t�r�u�c�t�i�o�n�,� �m�i�n�i�n�g�,� 

�m�a�n�u�f�a�c�t�u�r�i�n�g�,� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �e�n�v�i�r�o�n�m�e�n�t�a�l� �s�e�r�v�i�c�e�s�.� 

�5�.�1�.�1� �D�e�s�c�r�i�p�t�i�o�n� 

�I�n� �l�a�t�e� �1�9�7�0�,� �t�o�p� �m�a�n�a�g�e�m�e�n�t� �o�f� �M�K� �M�i�n�i�n�g� �D�i�v�i�s�i�o�n� �d�e�c�i�d�e�d� �t�o� �i�n�t�r�o�d�u�c�e� �e�x�t�e�n�s�i�v�e� 

�c�o�m�p�u�t�e�r�i�z�a�t�i�o�n� �o�f� �t�h�e� �d�i�v�i�s�i�o�n ��s� �o�p�e�r�a�t�i�o�n�s�.� �A�l�t�h�o�u�g�h� �a� �f�e�w� �p�e�o�p�l�e� �i�n� �t�h�e� �d�i�v�i�s�i�o�n� �w�e�r�e� 

�d�e�v�e�l�o�p�i�n�g� �s�o�m�e� �c�o�m�p�u�t�e�r� �a�p�p�l�i�c�a�t�i�o�n�s�,� �a� �f�o�r�m�a�l�i�z�e�d� �e�f�f�o�r�t� �d�i�d� �n�o�t� �e�x�i�s�t�.� �A�s� �a� �r�e�s�u�l�t� �o�f� 

�t�h�i�s� �d�e�c�i�s�i�o�n�,� �D�r�.� �K�h�o�s�r�o�w� �B�a�d�i�o�z�a�m�a�n�i� �w�a�s� �h�i�r�e�d� �i�n� �1�9�7�9� �t�o� �o�r�g�a�n�i�z�e� �t�h�e� �M�K ��s� 

�S�c�i�e�n�t�i�f�i�c� �c�o�m�p�u�t�i�n�g� �a�n�d� �a�p�p�l�i�c�a�t�i�o�n� �d�e�v�e�l�o�p�m�e�n�t� �g�r�o�u�p�.� �T�h�i�s� �g�r�o�u�p� �w�o�u�l�d� �b�e� 

�r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �d�e�v�e�l�o�p�i�n�g� �t�h�e� �n�e�c�e�s�s�a�r�y� �a�p�p�l�i�c�a�t�i�o�n�s� �t�o� �s�u�p�p�o�r�t� �t�h�e� �M�i�n�i�n�g� �D�i�v�i�s�i�o�n ��s� 

�o�p�e�r�a�t�i�o�n�s�.� 

�T�h�e� �f�i�r�s�t� �l�a�r�g�e� �a�p�p�l�i�c�a�t�i�o�n� �t�h�e� �g�r�o�u�p� �d�e�v�e�l�o�p�e�d� �w�a�s� �a� �m�i�n�i�n�g� �r�e�s�o�u�r�c�e� �m�a�n�a�g�e�m�e�n�t� 

�s�y�s�t�e�m� �w�h�i�c�h� �s�u�b�s�e�q�u�e�n�t�l�y� �w�a�s� �m�a�r�k�e�t�e�d� �s�u�c�c�e�s�s�f�u�l�l�y� �a�n�d� �b�e�c�a�m�e� �a� �m�o�n�e�y�-�m�a�k�i�n�g� 

�o�p�e�r�a�t�i�o�n�.� �T�h�u�s�,� �t�h�e� �r�o�l�e� �o�f� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �d�e�v�e�l�o�p�m�e�n�t� �g�r�o�u�p� �e�x�p�a�n�d�e�d� �t�o� �i�n�c�l�u�d�e� 

�s�o�f�t�w�a�r�e� �d�e�v�e�l�o�p�m�e�n�t� �f�o�r� �m�a�r�k�e�t�i�n�g� �p�u�r�p�o�s�e�s�.� �T�h�e� �s�u�c�c�e�s�s�f�u�l� �m�a�r�k�e�t�i�n�g� �o�f� �t�h�e� �s�o�f�t�w�a�r�e� 

�f�r�e�e�d� �t�h�e� �g�r�o�u�p� �f�r�o�m� �b�u�d�g�e�t� �c�o�n�s�t�r�a�i�n�t�s� �a�n�d� �p�r�o�v�i�d�e�d� �i�t� �w�i�t�h� �t�h�e� �f�r�e�e�d�o�m� �t�o� �e�x�p�e�r�i�m�e�n�t� 
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�w�i�t�h� �a�n�d� �w�o�r�k� �o�n� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �n�e�w� �a�p�p�l�i�c�a�t�i�o�n�s�.� �S�i�n�c�e� �t�h�e�n�,� �D�r�.� �B�a�d�i�o�z�a�m�a�n�i� �h�a�s� 

�m�o�v�e�d� �t�o� �o�t�h�e�r� �D�i�v�i�s�i�o�n�s� �c�o�n�t�i�n�u�o�u�s�l�y� �s�u�p�p�o�r�t�i�n�g� �t�h�e� �M�K ��s� �o�p�e�r�a�t�i�o�n�s�,� �a�n�d� �t�o�d�a�y� �h�e� �i�s� 

�G�e�n�e�r�a�l� �M�a�n�a�g�e�r� �o�f� �t�h�e� �I�n�t�e�g�r�a�t�e�d� �S�o�f�t�w�a�r�e� �T�e�c�h�n�o�l�o�g�y� �(�I�S�T�)� �G�r�o�u�p� �o�f� �M�K�-� 

�E�n�v�i�r�o�n�m�e�n�t�a�l� �S�e�r�v�i�c�e�s� �G�r�o�u�p�.� 

�T�h�e� �v�e�n�t�u�r�e� �o�f� �M�K� �i�n�t�o� �A�I� �s�t�a�r�t�e�d� �a�s� �a� �r�e�s�u�l�t� �o�f� �t�h�e� �d�e�m�a�n�d�s� �c�r�e�a�t�e�d� �b�y� �a� �p�r�o�j�e�c�t�s ��s� 

�c�o�m�p�l�e�x�i�t�y�.� �A� �b�i�g� �c�o�n�t�r�a�c�t� �w�i�t�h� �t�h�e� �D�e�f�e�n�s�e� �D�e�p�a�r�t�m�e�n�t� �r�e�q�u�i�r�e�d� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �a� 

�s�y�s�t�e�m� �w�h�i�c�h� �w�o�u�l�d� �a�s�s�i�s�t� �i�n� �t�h�e� �c�o�o�r�d�i�n�a�t�i�o�n� �o�f� �s�e�v�e�r�a�l� �d�i�s�c�i�p�l�i�n�e�s� �d�u�r�i�n�g� �t�h�e� 

�c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �a� �l�a�r�g�e� �u�n�d�e�r�g�r�o�u�n�d� �f�a�c�i�l�i�t�y�.� �T�h�e� �s�y�s�t�e�m� �w�o�u�l�d� �a�l�l�o�w� �t�e�c�h�n�i�c�a�l� �p�e�r�s�o�n�n�e�l� 

�a�s� �w�e�l�l� �a�s� �d�e�c�i�s�i�o�n� �m�a�k�e�r�s� �t�o� �d�e�v�e�l�o�p� �w�h�a�t�-�i�f� �s�c�e�n�a�r�i�o�s� �a�n�d� �q�u�i�c�k�l�y� �e�v�a�l�u�a�t�e� �t�h�e� �i�m�p�a�c�t� 

�o�f� �c�h�a�n�g�e�s� �i�n� �o�n�e� �a�r�e�a� �o�f� �t�h�e� �p�r�o�j�e�c�t� �o�n� �o�t�h�e�r� �d�i�s�c�i�p�l�i�n�e�s�.� �T�h�e� �s�o�l�u�t�i�o�n� �t�o� �t�h�i�s� �p�r�o�b�l�e�m� 

�w�a�s� �f�o�u�n�d� �i�n� �t�h�e� �t�o�o�l�s� �a�n�d� �t�e�c�h�n�i�q�u�e�s� �o�f� �A�I�,� �w�i�t�h� �w�h�i�c�h� �D�r�.� �B�a�d�i�o�z�a�m�a�n�i� �a�n�d� �h�i�s� �g�r�o�u�p� 

�w�e�r�e� �f�a�m�i�l�i�a�r� �b�e�f�o�r�e� �c�o�m�i�n�g� �t�o� �M�K� �E�n�v�i�r�o�n�m�e�n�t�a�l�.� 

�I�n� �a�n�o�t�h�e�r� �m�a�j�o�r� �p�r�o�j�e�c�t�,� �A�I� �t�e�c�h�n�i�q�u�e�s� �w�e�r�e� �u�s�e�d� �t�o� �a�n�a�l�y�z�e� �t�h�e� �r�e�q�u�i�r�e�d� �c�h�a�n�g�e�s� �i�n� �a� 

�p�r�o�j�e�c�t ��s� �s�c�h�e�d�u�l�e� �a�n�d� �o�p�e�r�a�t�i�o�n�s� �w�h�i�c�h� �w�o�u�l�d� �r�e�s�u�l�t� �i�f� �a� �c�h�a�n�g�e� �o�n� �t�h�e� �p�r�o�j�e�c�t ��s� �b�u�d�g�e�t� 

�w�a�s� �m�a�d�e�.� �A�s� �c�h�a�m�p�i�o�n� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y�,� �D�r� �B�a�d�i�o�z�a�m�a�n�i� �h�a�d� �t�o� �s�e�l�l� �b�o�t�h� �c�l�i�e�n�t�s� �a�n�d� 

�t�o�p� �m�a�n�a�g�e�m�e�n�t� �t�h�e� �t�e�c�h�n�o�l�o�g�y ��s� �v�a�l�u�e�.� �T�h�e�s�e� �e�x�t�e�r�n�a�l�l�y� �f�u�n�d�e�d� �p�r�o�j�e�c�t�s� �b�e�c�a�m�e� �t�h�e� 

�c�a�t�a�l�y�s�t�s� �f�o�r� �f�u�r�t�h�e�r� �e�x�a�m�i�n�a�t�i�o�n� �o�f� �E�S� �t�e�c�h�n�o�l�o�g�y� �f�o�r� �p�o�t�e�n�t�i�a�l� �i�n�t�e�r�n�a�l� �a�p�p�l�i�c�a�t�i�o�n�.� 

�B�a�s�e�d� �o�n� �t�h�e� �s�u�c�c�e�s�s� �o�f� �t�h�e� �f�i�r�s�t� �a�p�p�l�i�c�a�t�i�o�n�s�,� �i�t� �w�a�s� �e�a�s�y� �f�o�r� �D�r�.� �B�a�d�i�o�z�a�m�a�n�i� �t�o� 

�p�e�r�s�u�a�d�e� �t�o�p� �m�a�n�a�g�e�m�e�n�t� �t�o� �a�d�o�p�t� �t�h�e� �t�e�c�h�n�o�l�o�g�y�.� �T�o�p� �m�a�n�a�g�e�m�e�n�t ��s� �a�w�a�r�e�n�e�s�s� �a�n�d� 
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�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �n�e�w� �t�e�c�h�n�o�l�o�g�i�e�s� �w�a�s� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �f�a�c�t�o�r� �f�o�r� �t�h�e� �d�e�c�i�s�i�o�n� �t�o� �a�d�o�p�t� 

�t�h�e� �n�e�w� �t�e�c�h�n�o�l�o�g�y� �f�o�r� �i�n�t�e�r�n�a�l� �u�s�e�.� 

�T�h�e� �I�S�T� �G�r�o�u�p� �i�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �d�e�v�e�l�o�p�i�n�g� �t�h�e� �s�y�s�t�e�m�s� �t�h�e� �c�o�m�p�a�n�y� �n�e�e�d�s�.� �N�e�w� 

�i�n�t�e�r�n�a�l� �a�p�p�l�i�c�a�t�i�o�n�s� �a�r�e� �i�d�e�n�t�i�f�i�e�d� �i�n� �t�w�o� �w�a�y�s�:� �1�)� �t�h�e� �I�S�T� �G�r�o�u�p�,� �w�h�o� �k�e�e�p�s� �a�n� �e�y�e� �o�n� 

�t�h�e� �D�i�v�i�s�i�o�n ��s� �o�p�e�r�a�t�i�o�n�s�,� �i�d�e�n�t�i�f�i�e�s� �a� �p�o�t�e�n�t�i�a�l� �a�p�p�l�i�c�a�t�i�o�n�;� �a�n�d� �2�)� �t�h�e� �d�e�p�a�r�t�m�e�n�t� 

�m�a�n�a�g�e�r�s�,� �w�h�o� �c�o�n�t�i�n�u�o�u�s�l�y� �l�o�o�k� �f�o�r� �o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �i�m�p�r�o�v�i�n�g� �o�p�e�r�a�t�i�o�n�s� �w�i�t�h� �E�S� 

�a�p�p�l�i�c�a�t�i�o�n�s�,� �i�d�e�n�t�i�f�y� �a�p�p�l�i�c�a�t�i�o�n�s� �t�h�e� �e�n�d�-�u�s�e�r�s� �n�e�e�d�.� 

�T�h�e� �r�o�l�e� �o�f� �d�e�p�a�r�t�m�e�n�t� �m�a�n�a�g�e�r�s� �i�s� �c�r�i�t�i�c�a�l� �f�o�r� �t�h�e� �s�u�c�c�e�s�s�f�u�l� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �n�e�w� 

�a�p�p�l�i�c�a�t�i�o�n�s� �t�h�e� �I�S�T� �G�r�o�u�p� �d�e�v�e�l�o�p�s�.� �B�e�c�a�u�s�e� �t�h�e� �I�S�T� �G�r�o�u�p� �i�s� �d�e�v�e�l�o�p�i�n�g� �a�l�l� �E�S� 

�a�p�p�l�i�c�a�t�i�o�n�s� �c�e�n�t�r�a�l�l�y� �a�n�d� �a� �f�o�r�m�a�l�i�z�e�d� �e�f�f�o�r�t� �t�o� �d�i�s�s�e�m�i�n�a�t�e� �n�e�w� �s�y�s�t�e�m�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� 

�f�i�r�m� �d�o�e�s� �n�o�t� �e�x�i�s�t�,� �d�e�p�a�r�t�m�e�n�t� �m�a�n�a�g�e�r�s �� �s�u�p�p�o�r�t� �i�s� �r�e�q�u�i�r�e�d� �f�o�r� �t�h�e� �n�e�w� �s�y�s�t�e�m�s� �t�o� 

�a�c�h�i�e�v�e� �h�i�g�h� �a�c�c�e�p�t�a�n�c�e� �b�y� �t�h�e� �e�n�d�-�u�s�e�r�s�.� 

�M�K� �b�e�l�i�e�v�e�s� �t�h�a�t� �t�h�e� �b�e�s�t� �w�a�y� �t�o� �i�n�f�u�s�e� �a� �n�e�w� �t�e�c�h�n�o�l�o�g�y� �i�n� �t�h�e� �f�i�r�m� �i�s� �b�y� �c�r�e�a�t�i�n�g� �a� 

�"�p�u�l�l�"� �f�o�r�c�e� �b�y� �t�h�e� �p�o�t�e�n�t�i�a�l� �u�s�e�r�s� �o�f� �t�h�e� �s�y�s�t�e�m�s� �a�n�d� �t�h�e�i�r� �m�a�n�a�g�e�r�s�.� �T�h�u�s�,� �w�o�r�d�-�o�f�-� 

�m�o�u�t�h� �a�n�d� �p�e�e�r� �p�r�e�s�s�u�r�e� �a�r�e� �i�m�p�o�r�t�a�n�t� �f�o�r� �c�r�e�a�t�i�n�g� �i�n�t�e�r�e�s�t� �a�n�d� �a�c�c�e�p�t�a�n�c�e� �b�y� �e�n�d�-�u�s�e�r�s� 

�a�n�d� �t�h�e�i�r� �m�a�n�a�g�e�r�s�.� �T�h�e� �i�n�n�o�v�a�t�i�v�e� �c�u�l�t�u�r�e� �o�f� �t�h�e� �c�o�m�p�a�n�y� �a�n�d� �t�h�e� �f�r�e�e�d�o�m� �o�f� �t�h�e� 

�t�e�c�h�n�i�c�a�l� �p�e�r�s�o�n�n�e�l� �t�o� �i�n�t�r�o�d�u�c�e� �i�m�p�r�o�v�e�m�e�n�t�s� �a�r�e� �a�l�s�o� �s�i�g�n�i�f�i�c�a�n�t� �f�a�c�t�o�r�s� �a�f�f�e�c�t�i�n�g� �t�h�e� 

�a�c�c�e�p�t�a�n�c�e� �o�f� �n�e�w� �s�y�s�t�e�m�s�.� �T�h�e� �c�o�n�t�i�n�u�o�u�s� �f�e�e�d�b�a�c�k� �t�h�e� �I�S�T� �G�r�o�u�p� �r�e�c�e�i�v�e�s� �f�r�o�m� �t�h�e� 

�e�n�d�-�u�s�e�r�s� �l�e�a�d�s� �t�o� �f�u�r�t�h�e�r� �i�m�p�r�o�v�e�m�e�n�t�s� �i�n� �t�h�e� �s�y�s�t�e�m�s�.� 
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�M�K� �i�d�e�n�t�i�f�i�e�s� �t�h�e� �m�a�j�o�r� �i�m�p�a�c�t� �o�f� �E�S� �t�e�c�h�n�o�l�o�g�y� �m�a�i�n�l�y� �i�n� �t�h�e� �a�r�e�a�s� �o�f� �t�r�a�i�n�i�n�g� �n�e�w� 

�p�e�r�s�o�n�n�e�l�,� �a�n�d� �a�u�t�o�m�a�t�i�o�n� �o�f� �p�r�o�c�e�s�s�e�s� �M�K� �k�n�o�w�s� �h�o�w� �t�o� �d�o� �w�e�l�l�,� �s�u�c�h� �a�s� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� 

�o�f� �r�e�g�u�l�a�t�o�r�y� �r�e�q�u�i�r�e�m�e�n�t�s�.� �T�h�e�s�e� �r�e�s�u�l�t� �i�n� �b�e�t�t�e�r� �d�e�c�i�s�i�o�n�s�,� �i�m�p�r�o�v�e�d� �q�u�a�l�i�t�y� �o�f� �p�r�o�d�u�c�t� 

�o�r� �d�e�s�i�g�n� �a�n�d� �r�e�d�u�c�e�d� �e�r�r�o�r�s� �a�n�d� �d�e�l�a�y�s�.� 

�5�.�1�.�2� �C�o�m�p�a�r�i�s�o�n� �w�i�t�h� �T �� �b�e�t�a� �m�o�d�e�l� 

�T�h�e� �T �� �p�r�o�c�e�s�s� �i�n� �M�K� �i�s� �s�i�m�i�l�a�r� �t�o� �t�h�e� �t�o�p�-�d�o�w�n� �a�p�p�r�o�a�c�h� �o�f� �t�h�e� �T�?� �b�e�t�a� �m�o�d�e�l� �a�n�d� �t�h�e� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�t�r�a�t�e�g�y� �i�s� �s�i�m�i�l�a�r� �t�o� �t�h�e� �s�t�r�a�t�e�g�i�c� �a�p�p�r�o�a�c�h�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �s�t�a�g�e�s� �o�f� �t�h�e� 

�T�°� �p�r�o�c�e�s�s� �i�n� �M�K� �h�a�v�e� �b�e�e�n� �i�d�e�n�t�i�f�i�e�d�:� �1�)� �r�e�c�o�g�n�i�z�e� �f�o�r�c�e�s� �f�o�r� �e�x�p�l�o�r�i�n�g� �n�e�w� 

�t�e�c�h�n�o�l�o�g�i�e�s�;� �2�)� �a�c�q�u�i�r�e� �i�n�-�h�o�u�s�e� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�a�p�a�b�i�l�i�t�i�e�s�;� �3�)� �i�d�e�n�t�i�f�y� �E�S� �t�e�c�h�n�o�l�o�g�y�;� 

�4�)� �c�o�m�m�i�t� �i�n�i�t�i�a�l� �r�e�s�o�u�r�c�e�s�;� �5�)� �e�v�a�l�u�a�t�e� �E�S� �t�e�c�h�n�o�l�o�g�y�;� �6�)� �d�e�c�i�d�e� �o�n� �a�d�o�p�t�i�o�n�;� �7�)� �d�e�v�e�l�o�p� 

�a�n�d� �i�m�p�l�e�m�e�n�t� �E�S� �a�p�p�l�i�c�a�t�i�o�n�s�;� �a�n�d� �8�)� �c�o�n�f�i�r�m� �t�e�c�h�n�o�l�o�g�y ��s� �v�a�l�u�e�.� �F�i�g�u�r�e� �5�.�1� �i�l�l�u�s�t�r�a�t�e�s� 

�t�h�e� �s�t�a�g�e�s� �o�f� �t�h�e� �T�*� �p�r�o�c�e�s�s� �i�n� �M�K�,� �t�h�e� �a�c�t�o�r�s� �i�n�v�o�l�v�e�d� �a�n�d� �t�h�e� �r�o�l�e�s� �t�h�e�y� �p�e�r�f�o�r�m�e�d�.� 

 ��R�e�c�o�g�n�i�z�e� �f�o�r�c�e�s� �f�o�r� �e�x�p�l�o�r�i�n�g� �n�e�w� �t�e�c�h�n�o�l�o�g�i�e�s�.� �T�o�p� �m�a�n�a�g�e�m�e�n�t ��s� 

�a�p�p�r�e�c�i�a�t�i�o�n� �o�f� �t�e�c�h�n�o�l�o�g�y� �a�s� �m�e�a�n�s� �f�o�r� �g�a�i�n�i�n�g� �c�o�m�p�e�t�i�t�i�v�e� �a�d�v�a�n�t�a�g�e� �w�a�s� �t�h�e� �m�a�j�o�r� 

�f�o�r�c�e� �f�o�r� �M�K� �t�o� �s�t�a�r�t� �e�x�p�l�o�r�i�n�g� �n�e�w� �t�e�c�h�n�o�l�o�g�i�e�s�.� �T�h�u�s�,� �t�o�p� �m�a�n�a�g�e�m�e�n�t� �a�d�o�p�t�e�d� �a� 

�p�r�o�a�c�t�i�v�e� �t�e�c�h�n�o�l�o�g�y� �s�t�r�a�t�e�g�y� �a�n�d� �e�s�t�a�b�l�i�s�h�e�d� �t�h�e� �I�S�T� �G�r�o�u�p� �t�o� �k�e�e�p� �t�h�e� �f�i�r�m� �a�b�r�e�a�s�t� �o�f� 

�e�m�e�r�g�i�n�g� �c�o�m�p�u�t�e�r� �t�e�c�h�n�o�l�o�g�i�e�s�.� �T�h�e� �I�S�T� �G�r�o�u�p� �i�d�e�n�t�i�f�i�e�d� �E�S� �t�e�c�h�n�o�l�o�g�y� �a�s� �a� �s�o�l�u�t�i�o�n� 

�t�o� �a� �t�e�c�h�n�i�c�a�l� �p�r�o�b�l�e�m� �c�r�e�a�t�e�d� �b�y� �a� �p�r�o�j�e�c�t ��s� �c�o�m�p�l�e�x�i�t�y�.� 
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