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LABOR-MANAGEMENT TRAINING PROGRAMS ESTABLISHED AND 
FUNDED THROUGH COLLECTIVE BARGAINING AGREEMENTS AT 

FIRMS EMPLOYING 1000 OR MORE PERSONS 

By 

Stephen Michael Hensley 

(ABSTRACT) 

Throughout the United States, workers are participating in training 

programs jointly established by their union and their company. These joint 

training programs have emerged as a significant innovation in employee 

training programs during the past fifteen years and are helping workers 

learn new technical skills, develop better basic skills, and enrich their 

personal lives. These programs share unique characteristics including their 

contract language, funding arrangements, programmatic content, educational 

approach, and shared governance. 

Unfortunately, comprehensive information regarding these programs’ 

origins, distribution, governance, organization, structure, operation, and 

management has been reported only using anecdotal approaches. This 

research void has constrained policy, pedagogical, and technical application 

of these programs’ principles. 

This study used content analysis methodology to systematically collect 

and analyze information regarding 798 existing joint training programs that



were established and conducted through the collective bargaining process. 

In addition, the study synthesized the existing literature regarding joint 

training programs including information from three previous studies. 

Specific research questions were used to analyze four types of existing 

joint labor-management training programs: skills training, apprenticeships, 

tuition assistance, and educational leave programs. Information regarding 

these programs’ governance, organization, structure, operation, and 

management was also collected, analyzed, and reported. Selected findings 

and conclusions from the study include: 

1. Current joint training programs for active workers are oriented toward 

providing technical skills needed in today’s workplace rather than 

building the individual worker’s basic skills. Over 90% of the 

agreements included in this study supported training workers in 

currently required job skills, general job skills, and new technology 

implementation. 

Though popular literature indicates that reading, writing, and 

mathematics skills are becoming more important skills for today’s 

workers, companies appear inclined to believe that these skills only 

obliquely impact their profitability or, more likely, see these activities 

as the individual workers’ responsibilities. Among the agreements 

included in this study, support for career counseling, personal



development courses, or high school diploma completion programs 

was limited to relatively few companies, unions, and standard 

industrial classifications. 

Apprenticeship programs are the most common joint training program 

model and are found in all industrial classifications. This training 

process is not, as previously reported, overwhelmingly dominated by 

the construction industry. Apprenticeship provisions at companies in 

construction oriented standard industrial classifications represented 

just 39% of the total agreements with apprenticeship provisions. This 

percentage is only slightly higher than these agreements’ 

representation within the study population as agreements with 

construction oriented companies represented 34% of the agreements 

included in the study.
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Chapter 1 

Introduction of the Study 

Introduction 

Behind the buzzwords trumpeted by today’s corporate leaders -- 

ae sf aI hf “economic competitiveness,” “training and retraining,” “employee 

empowerment,” and “high performance work organizations” -- lie a clear 

message. Competitive workers must be able to adapt to changing situations, 

make good decisions quickly, and use their creative skills to resolve 

workplace dilemmas (Carnevale, 1991) or their jobs will become endangered. 

Skill requirements are changing rapidly with a higher premium placed on 

cognitive and reasoning skills (Brock, 1991). 

Organized labor unions have played a vital role in resolving our 

nation’s workforce deficiencies by developing training programs that 

provide their members with the high skill levels and versatility needed in 

today’s workplace. Collective bargaining agreements provide an appropriate 

vehicle through which workers and employers can establish and fund the 

complex educational programs needed by today's organized labor union 

members. According to AFL-CIO President Lane Kirkland, "Unions will be 

going to the bargaining table to negotiate learning programs and learning 

time, along with work time" (Sarmiento, 1989, p.3). Joint union-management



training programs that benefit both workers and employers and provide 

training, raise productivity, improve work morale, and strengthen worker 

security are an excellent vehicle for accomplishing this critical goal. These 

programs have become more commonplace in collective bargaining 

agreements. 

Numerous social and economic conditions catalyzed development of 

joint union-management training programs. These conditions included: 

intensified global and local competition; industrial restructuring including 

deregulation; geographic shifts in primary industry locations; relative decline 

in goods producing industries; growth in service sector industries; 

technology changes including their impact on work processes; and workforce 

composition and quality (Petersen, 1987; Ferman, Hoyman, Cutcher- 

Gersenfeld, & Savoie, 1991; Katz & Keefe, 1993). 

These factors, individually and collectively, have affected unions and 

union members. Many labor organizations have suffered severe financial 

losses, dwindling membership, unavoidable concessionary bargaining, and 

reduced wages. In some instances, unions and employers responded by 

becoming more contentious. In other cases, companies and unions began 

working together in nontraditional ways with the focus on increasing



product quality and production inefficiency through increased worker 

participation. 

As unions attempted to arrest this decline, their most significant 

efforts focused on joint training programs that were established through the 

collective bargaining process and cooperatively funded, administered, and 

operated. These programs have improved job security, expanded 

opportunities for workers, and stabilized union-management relations. 

Industrial relations scholars believe these joint training programs 

indicate the beginning of an era (Kochan, Katz, & McKersie, 1987) in which 

union-employer relations, including individual job structures, will be 

fundamentally transformed. Initially, these joint training programs were 

designed to help laid off workers cope with dislocation and permanent 

layoffs. Active workers were provided training that would help them face 

the workplace changes caused by technological innovations, global 

competition, and new business practices. Management acknowledged that 

these programs would help workers adjust to shortened product cycles, 

altered production processes, increased quality standards, and heightened 

productivity pressures. Labor has agreed that these programs are “win-win” 

arrangements that increase the company’s profitability while increasing the 

job security of union workers. Thomas R. Donahue (1982) stressed the need



for labor-management cooperation when he explained the contemporary 

union perspective: 

I do believe that the adversarial role, appropriate to the conflict of 

collective bargaining, ought to be limited to the period of negotiation... 

and during the lifetime of the contract so arrived at, it ought to be 

replaced by a period of cooperation, aimed at maximizing the 

potential success of the joint enterprise, i.e. the company’s business or 

production. (p. 1). 

Unions and union members who initiate these joint training programs 

also reap specific longer term advantages from their participation. The 

unions have realized that their members’ job responsibilities will change 

many times during their career even if their job title remains the same. 

Production workers will have two or three careers during their lifetime with 

each career requiring new skills and additional training. These programs 

provide an excellent means through which individual union members can 

prepare themselves for this new work environment. 

Statement of Problem 
  

Significant forces, including deindustrialization, deregulation, 

globalization, and technological change, are placing substantial pressures on



employers and unions to invest in production workers’ training needs. Joint 

union-management training programs have emerged as one to the most 

significant innovations in worker training programs during the past fifteen 

years. 

Research has shown that joint labor-management training programs 

have distinctive characteristics: negotiated contract language through which 

they are established; substantial funds available for their operation; joint 

decisionmaking as an inherent operating principle; and a wider range of 

services than nearly any other training program. 

Unfortunately, unanswered questions regarding potential problem 

areas in these programs have made some companies hesitant to adopt joint 

labor-management programs. What is the true significance of existing joint 

training programs? Which models are most effective or most commonly used 

in specific industrial sectors? Are these programs structurally changing the 

industrial relations and industrial training processes? How are these 

programs distinct from other public or private training programs? 

Purposes of the Study 

Comprehensive information regarding joint labor-management 

training programs has not been systematically collected and analyzed. No



information regarding these programs’ origins, prevalence, or distribution 

has been available. Information regarding these programs’ governance, 

organization, structure, operation, and management has been reported only 

using anecdotal approaches. This information void has constrained 

systematic program evaluation. It has also limited policy, pedagogical, or 

technical application of the potentially valuable lessons learned during these 

programs. 

This study systematically collects and analyzes information regarding 

existing joint labor-management training programs that were established and 

conducted through a collective bargaining agreement. The study determines 

the geographic, union, and industrial classification distribution of four 

program types: apprenticeships, training programs, educational leave 

programs, and tuition assistance programs. Information regarding these 

programs’ governance, organization, structure, operation, and management 

has also been collected, analyzed, and reported. 

Research Questions 

This study achieved its purpose by conducting research and analysis 

that focused on three research questions:



1. What joint union-management training programs are most commonly 

included in collective bargaining agreements? 

2. What are the characteristics of common joint union-management training 

programs? 

3. What are the geographic, union, and industrial classification distribution 

of the joint union-management training programs? 

Significance of the Study 
  

Joint training programs are among the most significant innovations 

developed during the past fifteen years in worker training and retraining 

(United States Department of Labor, Federal Mediation and Conciliation 

Service, January, 1995). Unfortunately, only anecdotal information about 

these programs is available with quantified data either unavailable or 

unacceptably inaccurate. This information void makes it very difficult to 

effectively use the policy, pedagogical, or technical knowledge gained from 

these programs. 

This study provides quantified data regarding these programs and 

illustrated the potential benefits of these joint union management training 

programs. This information is needed by persons or institutions developing



relationships with these programs including educators, business owners, 

labor officials, and government officials. 

Limitations 

This research has three limitations that could potentially impact its 

usefulness. First, joint union-management efforts evolve at different times, 

places, and paces. This process usually begins with apprenticeship 

programs, progresses through joint committees charged with addressing 

specific issues like health or safety, and evolves into full-fledged joint union- 

management training programs as the relationship matures. These programs 

often originate as employee involvement initiatives and may be less 

significant within a specific company than a program that has developed 

over an extended period. This difference in how programs may originate 

made it imperative that “joint training programs” be defined as 

apprenticeships, skills training programs, educational assistance programs, 

or tuition assistance programs. More subtle information that could have been 

gathered from programs that are in earlier development stages and did not 

meet this joint training program definition may have been excluded. 

Second, most joint training programs had operated for less than ten 

years and could not provide quantitative data regarding the impact on either



their employees or employer. Typically, the parties involved in operating 

and managing the training program viewed delivering programs, not data 

collection, as their primary role. Their funding sources were more flexible 

about evaluation than the traditional government agencies that have operated 

similar training programs in the past. These parties were not eager to have 

outside researchers study their programs since the political costs of any 

public criticisms could be quite high. 

Third, it should be noted that the Labor Management Relations Act of 

1947, Section 211, required that companies who have entered into a collective 

bargaining agreement provide the Bureau of Labor Statistics with a copy of 

the collective bargaining agreement if the bargaining unit represents 1,000 or 

more workers. This clause was often ignored. Agency staff reported 

inordinate delays by companies responding to their requests and suggested 

that this may result in some incomplete master files. This condition may 

have caused some eligible agreements to be excluded from the sample. 

Definitions 

The following terms or phrases were frequently used in this study and 

must be understood to effectively analyze this study’s research results. These



definitions reflect the context in which the term or phrase was used in this 

study. 

1. Apprenticeship programs are on-the-job training processes that provide 

technical skill training for younger workers and are a passage into certain 

skilled jobs. Apprenticeship training commonly lasts three to four years 

and includes not less than 2000 hours of on-the-job experience in all 

aspects of the craft. Most programs also include not less than 144 hours 

per year of related technical instruction at a vocational school or 

community college. 

2. Educational leave programs allow union members to take approved 

extended absences for educational purposes. Some educational leave 

programs incorporate educational loan programs that provide low 

interest loans for union members. 

3. Joint labor-management training programs are training and development 
  

processes that incorporate four unique characteristics. First, the program 

is governed jointly by the employer and employees. Second, the program 

focuses on training and personal development. Third, the program 

involves workers who are not usually reached by unilateral programs 

(Ferman, et al, 1991). Fourth, the program includes collaboration, 

cooperation, and conflict. 

10



4. Skills training programs include personal development, personal 

enrichment, and technical training courses. These programs are 

developed to meet company, union, and union member perceptions 

regarding their need for increased skills. 

5. Tuition assistance programs, support employees, spouses, and 

dependents during study at higher education institutions by providing 

funds for tuition, books, and supplies. 

Organization of the Study 
  

This study is organized in five chapters. Chapter One includes an 

introduction, justification, problem statement, purpose statement, research 

questions, limitations, and definitions. Chapter Two contains a review of 

related literature and research regarding current joint labor-management 

training programs. Chapter Three outlines the research design and 

methodology including a discussion of the population and sample, 

development of the content analysis guide, data collection procedures, and 

data analysis procedures. Chapter Four reports the findings based on the 

responses to the proposed content analysis guide, a description of the 

population, and an analysis of the data pertinent to the research questions. 

Chapter Five provides a summary, discussion, conclusions, and 

11



recommendations. All chapters are concluded with a summary section that 

describes the information contained within the chapter. 

Summary 

During the past fifteen years, companies and unions have begun 

working together in nontraditional ways to increase product quality and 

production efficiency through worker participation. The most significant 

efforts have focused on joint training programs established through the 

collective bargaining process and cooperatively funded, administered, and 

operated. These programs have improved job security, expanded 

opportunities for workers, and stabilized union-management relations. 

This chapter provides background information on these programs and 

discusses why unions and companies find these programs beneficial. Other 

sections describe the study’s potential significance, outline the study’s 

research focus, and discuss the study’s possible limitations. Key terms used 

throughout the study are also defined in this chapter. 

12



Chapter 2 

Review of Related Literature and Research 

Introduction 

This chapter presents a review of the related literature and research 

regarding joint union-management training programs. The content analysis 

process, through which most data in this study were obtained, highlights 

only limited functions and elements of joint union-management training 

programs. Understanding the historic strands that have catalyzed 

development of these programs is needed to fully consider these powerful 

tools’ potential applications. 

This chapter also discusses definitive studies that have concentrated 

on various elements of this study’s topic. These studies gathered information 

by surveying questionable samples and, by doing so, created serious 

limitations. This section reviews each study, highlights its major 

contributions, and discusses any limitations. 

Historical Perspective 

Since the late nineteenth century, organized labor unions have helped 

their members manage workplace changes by making sure the education and 

training they needed were available. The National Association of 

13



Manufacturers was among the earliest supporters of vocational training in 

public schools, maintaining that students should be taught skills that would 

help American industry compete in world markets. Business and labor 

support virtually assured passage of two seminal vocational training bills, 

the Smith-Lever Act of 1914 and the Smith Hughes Act of 1917. 

Labor leader Samuel Gompers, during a speech to the National 

Education Association in 1916, confirmed labor's commitment to lifelong 

learning saying, "...education must continue throughout life if the individual 

is to really live and make progress.... unions realize that education is an 

attitude toward life -- an ability to see and understand problems and to 

utilize information and forces for the best solution of life's problems" 

(Sarmiento, 1989, p.15). Gompers acknowledged that cooperation between 

union members and management was needed to achieve mutual goals, as he 

said “...industry, like government, can only exist by the cooperation of all... 

every edifice, every product of human toil is the creation of the cooperation 

of all the people... it is the right of all to have a voice and to share in an 

equitable proportion of the fruits of these collective enterprises.” (Cohen- 

Rosenthal & Burton, 1987, p. 23). 

In 1918, organized labor demonstrated its continuing support for free 

public postsecondary education. At its annual convention, the American 

14



Federation of Labor endorsed the concept of junior colleges that would 

provide two years of tuition-free postsecondary education and allow 

students to remain at home (Gray, 1966). 

During the 1920s, the Central Labor Council established Labor 

Colleges to provide education for organized labor union members. These 

colleges cooperated with local universities to provide college diplomas. In 

1923, the National University Extension Association set up a standing 

committee on labor education. As workplace change accelerated, education 

and training began playing a broader role in organized labor unions' 

strategies for helping their members. The newly formed Congress of 

Industrial Organizations began emphasizing worker education as an 

organizing gambit and established an education department in late 1938. 

The CIO also asked each local affiliated union to establish an education 

committee and to set aside money for training of stewards and organizers. 

Formal training programs were still the exception, however, as most union 

members learned through on-the-job experiences (Gray, 1966). 

Following World War II, union membership surged to almost 14 

million members and their political influence grew proportionately. In 1947, 

organized labor unions pressed for passage of the G.I. Bill to provide 

educational opportunities for returning veterans. The unions were later able 

15



to get the Labor Management Relations Act of 1947 amended to allow 

employer contributions to educational benefits trust funds (Gray, 1966). 

The readjustment to a peacetime economy, however, brought 

inevitable economic disruption. Strikes were rampant and unemployment 

rose. In 1955, the American Federation of Labor and the Congress of 

Industrial Organizations merged into a single organization and had begun 

focusing on developing a strong but cooperative labor relations position. 

Union education committees became vehicles for political action, union 

building, and union loyalty. Union negotiators received extensive 

arbitration, negotiation, and collective bargaining training through 

universities. Local unions emphasized skills training and, especially among 

craft unions, controlled apprenticeship programs (Eiger, 1976). 

Cooperative union-management programs were encouraged by many 

reports developed during the economic crises experienced by industry 

during the 1970's and early 1980’s. Reports recommending increased 

cooperative union-management efforts included those published by the 

National Commission on Productivity and Work Quality, the National 

Commission on Work Peace, the National Productivity Advisory Committee, 

and the White House Conference on Productivity. These calls for more 

cooperative union-management relations emerged from a faith that more 
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�c�o�o�p�e�r�a�t�i�v�e� �r�e�l�a�t�i�o�n�s� �w�o�u�l�d� �r�e�d�u�c�e� �p�r�o�b�l�e�m�s� �c�a�u�s�e�d� �b�y� �r�i�s�i�n�g� �i�n�f�l�a�t�i�o�n�,� 

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

�a�v�o�i�d� �o�v�e�r�t� �c�o�n�f�l�i�c�t� �(�K�a�s�s�e�l�o�w�,� �1�9�8�7�)�.� 

�D�u�r�i�n�g� �t�h�e� �e�a�r�l�y� �1�9�8�0�s�,� �o�r�g�a�n�i�z�e�d� �l�a�b�o�r� �u�n�i�o�n�s� �v�i�g�o�r�o�u�s�l�y� �o�p�p�o�s�e�d� 

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

�s�t�a�t�i�n�g�,� �"�W�h�a�t� �t�h�e� �R�e�a�g�a�n� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� �h�a�s� �p�r�o�p�o�s�e�d� �i�s� �n�o�t� �s�i�m�p�l�y� �a� �c�u�t� �i�n� 

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

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

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

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

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

�f�o�r� �A�m�e�r�i�c�a�n�s� �t�o� �a�c�q�u�i�r�e� �t�h�e� �n�e�c�e�s�s�a�r�y� �t�o�o�l�s� �f�o�r� �b�e�t�t�e�r� �l�i�f�e�.�"� �(�A�F�L�-�C�I�O�,� �1�9�8�1�,� 

�p�.�9�)�.� �I�n�c�l�u�d�e�d� �a�m�o�n�g� �t�h�e� �r�e�d�u�c�t�i�o�n�s� �t�h�a�t� �t�h�e� �o�r�g�a�n�i�z�e�d� �l�a�b�o�r� �u�n�i�o�n�s� 

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

�d�i�s�t�r�i�b�u�t�e�d� �t�o� �t�h�e� �s�t�a�t�e�s�.� 

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

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

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

�o�f� �w�o�r�k�e�r� �e�d�u�c�a�t�i�o�n� �a�n�d� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s�.� �S�t�a�t�e� �A�F�L�-�C�I�O� �f�e�d�e�r�a�t�i�o�n�s� �i�n� 

�I�l�l�i�n�o�i�s�,� �I�n�d�i�a�n�a�,� �L�o�u�i�s�i�a�n�a�,� �M�a�s�s�a�c�h�u�s�e�t�t�s�,� �M�i�c�h�i�g�a�n�,� �M�i�n�n�e�s�o�t�a�,� �M�i�s�s�o�u�r�i�,� 
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�M�o�n�t�a�n�a�,� �N�e�w� �Y�o�r�k�,� �P�e�n�n�s�y�l�v�a�n�i�a�,� �T�e�n�n�e�s�s�e�e�,� �T�e�x�a�s�,� �a�n�d� �W�i�s�c�o�n�s�i�n� 

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

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

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

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

�c�o�n�t�e�x�t� �(�S�a�r�m�i�e�n�t�o�,� �1�9�8�9�)�.� 

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

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

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

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

�a�n� �i�n�d�i�v�i�d�u�a�l� �w�o�r�k�e�r�'�s� �b�a�s�i�c� �a�n�d� �t�e�c�h�n�i�c�a�l� �s�k�i�l�l� �l�e�v�e�l�s� �c�o�u�l�d� �a�l�s�o� �b�e�n�e�f�i�t� �t�h�e� 

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

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

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

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

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

�R�e�l�a�t�e�d� �S�t�u�d�i�e�s� 

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

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

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

�U�n�i�t�e�d� �S�t�a�t�e�s� �D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r�,� �B�u�r�e�a�u� �o�f� �L�a�b�o�r� �S�t�a�t�i�s�t�i�c�s� �(�1�9�6�9�)� 

�I�n� �1�9�6�9�,� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r�,� �B�u�r�e�a�u� �o�f� �L�a�b�o�r� 

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

�p�r�o�v�i�s�i�o�n�s� �i�n� �c�o�l�l�e�c�t�i�v�e� �b�a�r�g�a�i�n�i�n�g� �a�g�r�e�e�m�e�n�t�s�.� �T�h�i�s� �s�t�u�d�y� �e�x�a�m�i�n�e�d� �1�,�8�2�3� 

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

�1�9�6�6�-�6�7� �t�i�m�e� �p�e�r�i�o�d� �a�n�d� �r�e�p�r�e�s�e�n�t�e�d� �n�e�a�r�l�y� �a�l�l� �m�a�j�o�r� �c�o�l�l�e�c�t�i�v�e� �b�a�r�g�a�i�n�i�n�g� 

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

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

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

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

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

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

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

�T�h�i�s� �s�t�u�d�y� �r�e�p�o�r�t�e�d� �t�h�a�t� �o�n�l�y� �3�4�4� �(�1�8�.�8�%�)� �o�f� �t�h�e� �1�,�8�2�3� �c�o�l�l�e�c�t�i�v�e� 

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

�c�o�v�e�r�e�d� �a�b�o�u�t� �2�.�4� �m�i�l�l�i�o�n� �w�o�r�k�e�r�s�.� �H�o�w�e�v�e�r�,� �t�h�e� �s�t�u�d�y ��s� �a�u�t�h�o�r�s� 

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

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

�1�9



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

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

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

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

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

�e�a�c�h� �a�c�c�o�u�n�t�i�n�g� �f�o�r� �m�o�r�e� �t�h�a�n� �2�0� �p�r�o�v�i�s�i�o�n�s�.� �T�h�e� �s�i�x� �i�n�d�u�s�t�r�i�e�s� �r�e�p�r�e�s�e�n�t�e�d� 

�o�v�e�r� �5�3�.�2�%� �o�f� �t�h�e� �t�r�a�i�n�i�n�g� �c�l�a�u�s�e�s� �i�n� �t�h�e� �s�t�u�d�y� �a�n�d� �7�2�.�5�%� �o�f� �a�l�l� �w�o�r�k�e�r�s� 

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

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

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

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

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

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

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

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

�U�n�i�t�e�d� �A�u�t�o� �W�o�r�k�e�r�s�,� �a�n�d� �t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �B�r�o�t�h�e�r�h�o�o�d� �o�f� �E�l�e�c�t�r�i�c�a�l� 

�W�o�r�k�e�r�s�.� �T�h�e�s�e� �u�n�i�o�n�s� �a�c�c�o�u�n�t�e�d� �f�o�r� �1�.�8� �m�i�l�l�i�o�n� �(�7�5�%�)� �o�f� �t�h�e� �w�o�r�k�e�r�s� 

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

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

�t�r�a�i�n�i�n�g� �i�n� �i�n�d�u�s�t�r�y�.� �L�a�r�g�e�r� �i�n�d�u�s�t�r�i�e�s� �e�m�p�l�o�y�i�n�g� �1�0�,�0�0�0� �o�r� �m�o�r�e� �w�o�r�k�e�r�s� 

�2�0



�t�e�n�d�e�d� �t�o� �p�r�o�v�i�d�e� �a�b�o�u�t� �t�w�i�c�e� �a�s� �m�u�c�h� �t�r�a�i�n�i�n�g� �(�3�2�.�3�%�)� �f�o�r� �t�h�e�i�r� �w�o�r�k�e�r�s� 

�w�h�e�n� �c�o�m�p�a�r�e�d� �t�o� �s�m�a�l�l�e�r� �i�n�d�u�s�t�r�i�e�s� �(�1�7�.�1�%�)�.� �W�h�i�t�e� �c�o�l�l�a�r� �w�o�r�k�e�r�s�,� 

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

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

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

�F�e�r�m�a�n� �&� �H�o�y�m�a�n� �(�1�9�8�7�)� 

�I�n� �1�9�8�7�,� �U�n�i�v�e�r�s�i�t�y� �o�f� �M�i�c�h�i�g�a�n� �r�e�s�e�a�r�c�h�e�r�s� �L�o�u�i�s� �F�e�r�m�a�n� �a�n�d� �M�i�c�h�e�l�e� 

�H�o�y�m�a�n� �s�u�r�v�e�y�e�d� �2�0�4� �e�m�p�l�o�y�e�r�s� �r�e�g�a�r�d�i�n�g� �t�h�e� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s� �t�h�a�t� �t�h�e�y� 

�c�o�n�d�u�c�t�e�d� �j�o�i�n�t�l�y� �w�i�t�h� �o�r�g�a�n�i�z�e�d� �l�a�b�o�r� �u�n�i�o�n�s�.� �F�i�f�t�y�-�f�i�v�e� �(�2�7�%�)� �p�u�b�l�i�c� �s�e�c�t�o�r� 

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

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

�F�e�r�m�a�n� �a�n�d� �H�o�y�m�a�n� �c�o�-�a�u�t�h�o�r�e�d� �w�i�t�h� �J�o�e�l� �C�u�t�c�h�e�r�-�G�e�r�s�e�n�f�e�l�d� �a�n�d� �E�r�n�e�s�t� 

�S�a�v�o�i�e�.� 

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

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

�u�n�i�o�n�-�m�a�n�a�g�e�m�e�n�t� �p�a�i�r�s� �w�e�r�e� �a�v�a�i�l�a�b�l�e� �(�C�o�o�k�e�,� �1�9�9�0�)�.� �T�h�e� �r�e�s�e�a�r�c�h�e�r�s� �u�s�e�d� 

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

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

�D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r� �i�n� �1�9�7�8�.� �T�h�e�s�e� �e�m�p�l�o�y�e�r�s� �w�e�r�e� �p�r�i�m�a�r�i�l�y� �l�a�r�g�e�,� 

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

�2�1



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

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

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

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

�c�e�n�s�u�s� �t�h�a�n� �a� �s�u�r�v�e�y�. �� �(�p�.� �1�4�)�.� 

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

�a�n�d� �g�a�t�h�e�r�e�d� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �1�0�7� �(�5�2�%�)� �r�e�s�p�o�n�d�e�n�t�s�.� �T�h�i�s� �s�u�r�v�e�y� �g�a�t�h�e�r�e�d� 

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

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

�g�e�o�g�r�a�p�h�i�c� �l�o�c�a�t�i�o�n�.� 

�T�h�e� �r�e�s�e�a�r�c�h�e�r�s� �f�o�u�n�d� �t�h�a�t� �4�2�%� �o�f� �t�h�e� �c�o�m�p�a�n�i�e�s� �i�n�d�i�c�a�t�e�d� �t�h�e�y� �h�a�d� 

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

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

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

�r�e�g�a�r�d�i�n�g� �s�a�f�e�t�y� �a�n�d� �h�e�a�l�t�h� �(�3�3�%�)�;� �u�p�g�r�a�d�i�n�g� �e�m�p�l�o�y�e�e�s �� �s�k�i�l�l�s� �(�2�6�%�)�;� 

�e�n�h�a�n�c�i�n�g� �e�m�p�l�o�y�e�e�s �� �b�a�s�i�c� �s�k�i�l�l�s� �(�1�5�%�)�;� �a�n�d�,� �m�e�e�t�i�n�g� �s�t�a�f�f�i�n�g� �n�e�e�d�s� �(�1�3�%�)�.� 

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

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

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



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

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

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

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

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

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

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

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

�c�h�a�n�g�e�s�.� �T�h�e�i�r� �i�n�c�l�u�s�i�o�n� �o�n� �t�h�i�s� �l�i�s�t� �w�o�u�l�d� �t�e�n�d� �t�o� �s�u�p�p�o�r�t� �t�h�e� �r�e�s�e�a�r�c�h�e�r�s�'� 

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

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

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

�e�i�t�h�e�r� �i�n� �t�h�e� �m�i�d�w�e�s�t�e�r�n� �U�n�i�t�e�d� �S�t�a�t�e�s� �o�r� �t�h�e�  ��r�u�s�t�b�e�l�t �� �r�e�g�i�o�n�.� �T�h�e� 

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

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

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

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

�p�a�r�t�i�c�i�p�a�t�e� �i�n� �j�o�i�n�t� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s�.� �A�t� �f�i�r�m�s� �w�i�t�h� �m�o�r�e� �t�h�a�n� �6�0�0� 

�e�m�p�l�o�y�e�e�s�,� �5�7�%� �i�n�d�i�c�a�t�e�d� �t�h�e�y� �w�e�r�e� �p�a�r�t�i�c�i�p�a�t�i�n�g� �i�n� �j�o�i�n�t� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s�.� 

�A�t� �f�i�r�m�s� �w�i�t�h� �l�e�s�s� �t�h�a�n� �6�0�0� �e�m�p�l�o�y�e�e�s�,� �o�n�l�y� �3�4� �p�e�r�c�e�n�t� �i�n�d�i�c�a�t�e�d� �t�h�e�y� �w�e�r�e� 

�2�3



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

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

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

�d�e�p�a�r�t�m�e�n�t�.� 

�K�a�t�z� �&� �K�e�e�f�e� �(�1�9�9�3�)� 
� � 

�I�n� �1�9�9�3�,� �H�a�r�r�y� �K�a�t�z� �a�n�d� �J�e�f�f�r�e�y� �K�e�e�f�e� �s�u�r�v�e�y�e�d� �8�0�0� �p�r�i�v�a�t�e� �s�e�c�t�o�r� 

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

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

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

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

�i�n�c�l�u�d�e�d� �i�n� �t�h�i�s� �s�t�u�d�y ��s� �s�a�m�p�l�e� �e�m�p�l�o�y�e�d� �n�o�t� �l�e�s�s� �t�h�a�n� �1�,�0�0�0� �u�n�i�o�n�i�z�e�d� 

�e�m�p�l�o�y�e�e�s� �a�n�d� �w�e�r�e� �g�l�e�a�n�e�d� �f�r�o�m� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r�,� 

�B�u�r�e�a�u� �o�f� �L�a�b�o�r� �S�t�a�t�i�s�t�i�c�s� �c�o�n�t�r�a�c�t� �f�i�l�e�s�.� 

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

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

�U�n�i�o�n� �o�f�f�i�c�e�r�s� �w�e�r�e� �n�o�t� �a�s�k�e�d� �q�u�e�s�t�i�o�n�s� �r�e�g�a�r�d�i�n�g� �e�x�p�e�n�d�i�t�u�r�e�s� �o�r� �o�t�h�e�r� 

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

�r�e�s�p�o�n�d�i�n�g�.� �G�i�v�e�n� �8�0�0� �p�o�t�e�n�t�i�a�l� �r�e�s�p�o�n�d�e�n�t�s� �i�n� �e�a�c�h� �c�a�t�e�g�o�r�y�,� �r�e�s�p�o�n�s�e�s� 

�w�e�r�e� �s�i�g�n�i�f�i�c�a�n�t� �w�i�t�h� �2�7�6� �(�3�5�%�)� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �1�5�5� �(�1�9�%�)� �u�n�i�o�n� �s�u�r�v�e�y�s� 

�r�e�t�u�r�n�e�d�.� �F�u�r�t�h�e�r�,� �4�5� �m�a�t�c�h�e�d� �p�a�i�r�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �w�h�e�r�e� �a� �m�a�n�a�g�e�m�e�n�t� 

�2�4



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

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

�a�p�p�e�n�d�i�c�e�s�.� 

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

�o�r� �c�o�m�p�a�n�y� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �a� �g�i�v�e�n� �a�c�t�i�v�i�t�y� �i�n� �1�9�8�0� �a�n�d� �1�9�9�0�.� �U�n�f�o�r�t�u�n�a�t�e�l�y�,� 

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

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

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

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

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

�t�h�e� �s�a�m�e� �c�a�p�a�c�i�t�y� �i�n� �1�9�8�0�.� �T�h�e�s�e� �c�o�n�d�i�t�i�o�n�s� �m�a�d�e� �a�c�c�u�r�a�t�e� �r�e�s�p�o�n�s�e�s� �t�o� 

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

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

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

�c�o�l�l�a�r� �w�o�r�k�e�r�s� �r�o�s�e� �b�y� �o�n�e�-�t�h�i�r�d� �f�r�o�m� �1�9�8�0� �t�o� �1�9�9�0�.� �M�a�n�a�g�e�r�s� �r�e�p�o�r�t�e�d� �t�h�a�t� 

�a�v�e�r�a�g�e� �w�o�r�k�e�r�s� �r�e�c�e�i�v�e�d� �4�2�.�5� �h�o�u�r�s� �(�2�%� �o�f� �t�h�e�i�r� �w�o�r�k�i�n�g� �t�i�m�e�)� �o�f� �f�o�r�m�a�l� 

�t�r�a�i�n�i�n�g� �d�u�r�i�n�g� �1�9�9�0�.� �M�a�n�a�g�e�r�s� �a�l�s�o� �r�e�p�o�r�t�e�d� �t�h�a�t� �t�h�e� �c�o�s�t� �t�o� �t�h�e� �c�o�m�p�a�n�y� 

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

�1�9�9�0� �a�v�e�r�a�g�e�d� �$�1�1�2�1� �p�e�r� �e�m�p�l�o�y�e�e�.� �T�h�i�s� �e�q�u�a�l�s� �4�.�5�%� �o�f� �t�o�t�a�l� �h�o�u�r�l�y� �e�a�r�n�i�n�g�s� 

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

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

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

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

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

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

�b�l�u�e� �c�o�l�l�a�r� �e�m�p�l�o�y�e�e� �w�a�s� �o�n�l�y� �$�5�0�1� �v�e�r�s�u�s� �t�h�e� �m�e�a�n� �c�o�s�t� �o�f� �$�1�1�2�1�.� 

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

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

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

�s�a�f�e�t�y� �a�n�d� �h�e�a�l�t�h� �(�9�.�5� �h�o�u�r�s�)�,� �q�u�a�l�i�t�y� �i�m�p�r�o�v�e�m�e�n�t� �(�5�.�8� �h�o�u�r�s�)�,� �a�n�d� �t�e�c�h�n�i�c�a�l� 

�s�k�i�l�l�s� �u�p�g�r�a�d�i�n�g� �a�n�d� �r�e�f�r�e�s�h�e�r� �c�o�u�r�s�e�s� �(�4�.�8� �h�o�u�r�s�)�.� �R�e�m�e�d�i�a�l� �c�o�u�r�s�e�s�,� �t�o�u�t�e�d� 

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

�c�u�r�s�o�r�y� �a�t�t�e�n�t�i�o�n� �w�i�t�h� �b�a�s�i�c� �m�a�t�h�e�m�a�t�i�c�s� �t�r�a�i�n�i�n�g� �(�.�5� �h�o�u�r�)� �a�n�d� �b�a�s�i�c� �E�n�g�l�i�s�h� 

�l�i�t�e�r�a�c�y� �(�.�4� �h�o�u�r�)� �r�e�c�e�i�v�i�n�g� �a�l�m�o�s�t� �n�o� �a�t�t�e�n�t�i�o�n�.� �O�n�l�y� �1�7� �r�e�s�p�o�n�d�e�n�t�s� 

�i�n�d�i�c�a�t�e�d� �t�h�e�i�r� �f�i�r�m� �p�r�o�v�i�d�e�d� �r�e�m�e�d�i�a�l� �E�n�g�l�i�s�h� �c�o�u�r�s�e�s� �w�h�i�l�e� �3�1� �i�n�d�i�c�a�t�e�d� 

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

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

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

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

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

�t�h�e� �e�a�r�l�y� �1�9�9�0 ��s� �m�a�y� �i�n�f�l�u�e�n�c�e� �t�h�e�s�e� �f�i�n�d�i�n�g�s�,� �i�t� �d�o�e�s� �s�u�g�g�e�s�t� �t�h�a�t� �p�r�e�d�i�c�t�i�o�n�s� 

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

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

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

�s�k�i�l�l�s�,� �h�e�l�d� �b�y� �t�h�e�i�r� �w�o�r�k�f�o�r�c�e� �(�C�a�p�e�l�l�i� �&� �0 ��S�h�a�u�g�h�n�e�s�s�y�,� �1�9�9�3�)�.� 

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

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

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

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

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

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

�i�n�n�o�v�a�t�i�o�n�s�,� �i�.�e�.�,� �j�o�i�n�t� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s�.� 

�J�o�i�n�t� �U�n�i�o�n�-�M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� 

�J�o�i�n�t� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s �� �s�u�c�c�e�s�s� �i�s� �d�e�p�e�n�d�e�n�t� �o�n�:� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �a� 

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

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

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

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

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

�J�o�i�n�t� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s� �s�h�a�r�e� �f�o�u�r� �g�e�n�e�r�a�l� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �F�i�r�s�t�,� �j�o�i�n�t� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�(�F�o�s�s�u�m�,� �1�9�9�0�)�.� �C�l�e�r�i�c�a�l� �a�n�d� �p�r�o�d�u�c�t�i�o�n� �e�m�p�l�o�y�e�e�s� �t�e�n�d� �t�o� �r�e�c�e�i�v�e� �l�i�t�t�l�e� 
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�e�m�p�l�o�y�e�r� �s�p�o�n�s�o�r�e�d� �t�r�a�i�n�i�n�g� �a�n�d�,� �i�f� �t�h�e�y� �d�o�,� �i�t� �t�e�n�d�s� �t�o� �f�o�c�u�s� �o�n� �j�o�b� �s�p�e�c�i�f�i�c� 

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

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

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

�1�9�9�0�)�.� �M�o�s�t� �g�o�v�e�r�n�m�e�n�t� �s�p�o�n�s�o�r�e�d� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s� �f�o�c�u�s� �o�n� 

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

�(�L�e�v�i�t�a�n� �&� �G�a�l�l�o�,� �1�9�9�0�)�.� �B�y� �c�o�m�p�a�r�i�s�o�n�,� �m�o�s�t� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �j�o�i�n�t� �t�r�a�i�n�i�n�g� 

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

�t�r�a�i�n�i�n�g� �(�K�a�t�z� �&� �K�e�e�f�e�,� �1�9�9�3�)�.� 

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

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

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

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

�t�r�a�i�n�i�n�g� �p�r�o�c�e�s�s� �(�K�a�t�z� �&� �K�e�e�f�e�,� �1�9�9�3�)�.� 

�J�o�i�n�t� �T�r�a�i�n�i�n�g� �P�r�o�g�r�a�m� �C�a�t�e�g�o�r�i�e�s� 

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

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

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

�p�r�o�g�r�a�m�s�,� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s�,� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �p�r�o�g�r�a�m�s�,� �a�n�d� �e�d�u�c�a�t�i�o�n�a�l� 
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�l�e�a�v�e� �p�r�o�g�r�a�m�s� �(�H�a�n�s�e�n�,� �1�9�8�4�;� �S�a�v�o�i�e�,� �1�9�8�5�;� �H�a�n�s�e�n�,� �1�9�8�5�;� �R�o�s�o�w�,� �1�9�8�6�;� 

�B�r�o�n�-�W� �o�j�c�i�e�c�h�o�w�s�k�a�,� �1�9�8�9�;� �P�h�e�l�p�s�,� �B�r�a�n�d�e�n�b�e�r�g�,� �&� �J�a�c�o�b�s�,� �1�9�9�0�;� �F�e�r�m�a�n�,� �e�t� 

�a�l�,� �1�9�9�1�;� �C�o�h�e�n�-�R�o�s�e�n�t�h�a�l� �&� �B�u�r�t�o�n�,� �1�9�8�7�;� �R�o�b�e�r�t�s� �&� �W�o�z�n�i�a�k�,� �1�9�9�4�;� �R�o�s�o�w� 

�&� �C�a�s�n�e�r�-�L�o�t�t�o�,� �1�9�9�4�;� �a�n�d� �I�n�g�r�a�m�,� �1�9�9�5�)�.� 

�A�p�p�r�e�n�t�i�c�e�s�h�i�p� �P�r�o�g�r�a�m�s� 
� � 

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

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

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

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

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

�l�e�s�s� �t�h�a�n� �2�0�0�0� �h�o�u�r�s� �o�f� �o�n�-�t�h�e�-�j�o�b� �e�x�p�e�r�i�e�n�c�e� �i�n� �a�l�l� �a�s�p�e�c�t�s� �o�f� �t�h�e� �c�r�a�f�t�.� �M�o�s�t� 

�p�r�o�g�r�a�m�s� �a�l�s�o� �i�n�c�l�u�d�e� �n�o�t� �l�e�s�s� �t�h�a�n� �1�4�4� �h�o�u�r�s� �p�e�r� �y�e�a�r� �o�f� �r�e�l�a�t�e�d� �t�e�c�h�n�i�c�a�l� 

�i�n�s�t�r�u�c�t�i�o�n� �a�t� �a� �v�o�c�a�t�i�o�n�a�l� �s�c�h�o�o�l� �o�r� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e� �(�C�a�r�n�e�v�a�l�e� �&� 

�G�o�l�d�s�t�e�i�n�,� �1�9�9�0�)�.� 

�T�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r�,� �B�u�r�e�a�u� �o�f� �A�p�p�r�e�n�t�i�c�e�s�h�i�p� �a�n�d� 

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

�o�f� �t�h�e� �t�r�a�i�n�i�n�g� �n�e�e�d�s� �f�o�r� �c�r�a�f�t� �w�o�r�k�e�r�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �n�o�t� �m�o�r�e� �t�h�a�n� �0�.�4� 

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

�a�p�p�r�e�n�t�i�c�e�s�h�i�p� �p�r�o�g�r�a�m�s� �i�n� �a�n�y� �s�i�n�g�l�e� �y�e�a�r� �b�e�t�w�e�e�n� �1�9�8�3�-�1�9�9�0�.� 
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�F�e�r�m�a�n� �a�n�d� �H�o�y�m�a�n� �(�1�9�8�7�)� �d�i�d� �n�o�t� �c�o�n�c�e�n�t�r�a�t�e� �o�n� �a�p�p�r�e�n�t�i�c�e�s�h�i�p�s� 

�b�u�t� �d�i�d� �n�o�t�e� �t�h�a�t� �3�3�%� �o�f� �t�h�e� �c�o�m�p�a�n�i�e�s� �r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e�i�r� �s�u�r�v�e�y� 

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

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

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

�K�a�t�z� �a�n�d� �K�e�e�f�e� �(�1�9�9�3�)� �a�l�s�o� �d�i�d� �n�o�t� �f�o�c�u�s� �t�h�e�i�r� �r�e�s�e�a�r�c�h� �e�f�f�o�r�t�s� �o�n� 

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

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

�o�n�l�y� �4�.�6�%� �o�f� �t�h�e� �t�o�t�a�l� �t�r�a�i�n�i�n�g� �p�r�o�v�i�d�e�d� �b�y� �r�e�s�p�o�n�d�i�n�g� �c�o�m�p�a�n�i�e�s� �f�o�r� 

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

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

�(�4�3�.�7�%�)� �a�n�d� �o�n�-�t�h�e�-�j�o�b� �t�r�a�i�n�i�n�g� �p�r�o�c�e�s�s�e�s� �(�3�4�.�6�%�)�.� 

�K�a�t�z� �a�n�d� �K�e�e�f�e� �f�u�r�t�h�e�r� �r�e�p�o�r�t�e�d� �t�h�a�t� �o�n�l�y� �5�.�7�%� �o�f� �t�h�e� �t�o�t�a�l� �t�r�a�i�n�i�n�g� 

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

�p�r�o�g�r�a�m�s�.� �T�h�o�u�g�h� �i�n�-�h�o�u�s�e� �t�r�a�i�n�e�r�s� �(�2�1�.�7�%�)� �a�n�d� �o�n�-�t�h�e�-�j�o�b� �t�r�a�i�n�i�n�g� 

�p�r�o�c�e�s�s�e�s� �(�1�3�.�6�%� �)� �c�o�n�t�i�n�u�e�d� �t�o� �b�e� �i�m�p�o�r�t�a�n�t� �m�e�a�n�s� �f�o�r� �p�r�o�v�i�d�i�n�g� �t�r�a�i�n�i�n�g� �f�o�r� 

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

�v�e�n�d�o�r�s� �(�1�4�.�2�%�)� �o�r� �l�o�c�a�l� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e�s� �(�1�1�.�2�%�)�.� 

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

�1�9�8�0 ��s� �b�u�t� �h�a�s� �r�e�c�e�n�t�l�y� �b�e�g�u�n� �r�e�c�o�v�e�r�i�n�g�.� �T�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �D�e�p�a�r�t�m�e�n�t� �o�f� 
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�L�a�b�o�r�,� �B�u�r�e�a�u� �o�f� �A�p�p�r�e�n�t�i�c�e�s�h�i�p� �a�n�d� �T�r�a�i�n�i�n�g� �r�e�p�o�r�t�e�d� �t�h�a�t� �b�e�t�w�e�e�n� �1�9�8�0�-� 

�1�9�8�7�,� �t�h�e� �n�u�m�b�e�r� �o�f� �r�e�g�i�s�t�e�r�e�d� �a�p�p�r�e�n�t�i�c�e�s� �i�n� �a�l�l� �o�c�c�u�p�a�t�i�o�n�s� �s�h�r�u�n�k� �f�r�o�m� 

�3�1�3�,�0�0�0� �t�o� �2�4�3�,�0�0�0� �p�e�r�s�o�n�s�.� �R�e�c�e�n�t�l�y�,� �t�h�e�s�e� �r�o�l�l�s� �h�a�v�e� �s�h�o�w�n� �s�l�i�g�h�t� �i�n�c�r�e�a�s�e�s�.� 

�F�o�r� �e�x�a�m�p�l�e�,� �a�p�p�r�o�x�i�m�a�t�e�l�y� �3�8�,�0�0�0� �a�p�p�r�e�n�t�i�c�e�s� �c�o�m�p�l�e�t�e�d� �t�h�e�i�r� �f�o�u�r� �y�e�a�r� 

�t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m� �i�n� �1�9�8�7� �w�h�i�l�e� �1�0�0�,�4�0�0� �b�e�c�a�m�e� �n�e�w�l�y� �i�n�d�e�n�t�u�r�e�d� �(�C�a�r�n�e�v�a�l�e� 

�&� �G�o�l�d�s�t�e�i�n�,� �1�9�9�0�)�.� 

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

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

�t�r�a�d�e�s� �-� �e�n�r�o�l�l�e�d� �n�e�a�r�l�y� �f�o�r�t�y� �p�e�r�c�e�n�t� �o�f� �a�l�l� �r�e�g�i�s�t�e�r�e�d� �a�p�p�r�e�n�t�i�c�e�s� �(�C�a�r�n�e�v�a�l�e� 

�&� �G�o�l�d�s�t�e�i�n�,� �1�9�9�0�)� �d�u�r�i�n�g� �t�h�e� �1�9�8�0�-�1�9�9�0� �p�e�r�i�o�d�.� 

�S�k�i�l�l�s� �T�r�a�i�n�i�n�g� �P�r�o�g�r�a�m�s� 

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

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

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

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

�(�1�9�8�7�)� �n�o�t�e�d� �t�h�a�t� �t�o�d�a�y ��s� �i�n�t�e�n�s�e�l�y� �c�o�m�p�e�t�i�t�i�v�e� �e�n�v�i�r�o�n�m�e�n�t� �i�s� �a� �c�l�e�a�r� �s�i�g�n�a�l� 

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

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

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

�j�o�b� �e�v�e�r�y� �d�a�y�.� 

�T�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r�,� �B�u�r�e�a�u� �o�f� �L�a�b�o�r� �S�t�a�t�i�s�t�i�c�s� 

�(�1�9�6�9�)� �a�c�k�n�o�w�l�e�d�g�e�d� �t�h�a�t� �t�r�a�i�n�i�n�g� �p�r�o�v�i�s�i�o�n�s� �w�e�r�e� �b�e�c�o�m�i�n�g� �c�o�m�m�o�n�p�l�a�c�e� 

�i�n� �c�o�l�l�e�c�t�i�v�e� �b�a�r�g�a�i�n�i�n�g� �a�g�r�e�e�m�e�n�t�s� �a�n�d� �n�o�t�e�d� �t�h�a�t� �7�4�%� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� 

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

�T�h�e�s�e� �p�r�o�v�i�s�i�o�n�s� �g�e�n�e�r�a�l�l�y� �(�9�8�%�)� �s�t�i�p�u�l�a�t�e�d� �o�n�-�g�o�i�n�g�,� �o�n�-�t�h�e�-�j�o�b� �t�r�a�i�n�i�n�g� 

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

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

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

�F�e�r�m�a�n� �a�n�d� �H�o�y�m�a�n� �(�1�9�8�7�)� �r�e�p�o�r�t�e�d� �t�h�a�t� �t�h�e� �p�r�i�m�a�r�y� �r�e�a�s�o�n�s� 

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

�e�m�p�l�o�y�e�e� �k�n�o�w�l�e�d�g�e� �r�e�g�a�r�d�i�n�g� �s�a�f�e�t�y� �a�n�d� �h�e�a�l�t�h� �(�7�3�%�)�,� �u�p�g�r�a�d�i�n�g� 

�e�m�p�l�o�y�e�e�s� �s�k�i�l�l�s� �(�5�8�%�)�,� �i�m�p�r�o�v�i�n�g� �e�m�p�l�o�y�e�e�s� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �s�k�i�l�l�s� �(�5�3�%�)�,� 

�a�n�d� �e�n�h�a�n�c�i�n�g� �e�m�p�l�o�y�e�e�s� �p�e�r�s�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �(�3�4�%�)�.� �O�b�v�i�o�u�s�l�y�,� 

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

�e�m�p�l�o�y�e�e� �n�e�e�d�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �u�p�g�r�a�d�i�n�g� �a�n� �i�n�d�i�v�i�d�u�a�l� �e�m�p�l�o�y�e�e�'�s� �j�o�b� �s�k�i�l�l�s� 

�t�h�e�o�r�e�t�i�c�a�l�l�y� �i�n�c�r�e�a�s�e�s� �t�h�e� �e�m�p�l�o�y�e�e�'�s� �j�o�b� �s�e�c�u�r�i�t�y�.� �T�h�e�s�e� �i�n�c�r�e�a�s�e�d� �s�k�i�l�l�s� 

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

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

�w�e�r�e� �p�r�o�v�i�d�i�n�g� �f�o�r� �a�c�t�i�v�e� �w�o�r�k�e�r�s� �w�e�r�e� �s�k�i�l�l�s� �u�p�g�r�a�d�i�n�g� �(�4�5�%�)�,� �v�o�c�a�t�i�o�n�a�l� 

�t�r�a�i�n�i�n�g� �(�4�4�%�)�,� �n�e�w� �t�e�c�h�n�o�l�o�g�y� �i�n�s�t�r�u�c�t�i�o�n� �(�4�2�%�)�,� �c�a�r�e�e�r� �r�e�t�o�o�l�i�n�g� �(�4�2�%�)�,� �a�n�d� 

�p�e�r�s�o�n�a�l� �s�k�i�l�l�s� �d�e�v�e�l�o�p�m�e�n�t� �(�3�8�%�)�.� �T�h�e�s�e� �s�e�r�v�i�c�e�s� �s�e�e�m�e�d� �t�o� �b�e� �o�r�i�e�n�t�e�d� 

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

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

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

�t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s�.� 

�K�a�t�z� �a�n�d� �K�e�e�f�e� �(�1�9�9�3�)� �d�i�d� �n�o�t� �a�n�a�l�y�z�e� �w�h�y� �c�o�m�p�a�n�i�e�s� �o�r� �u�n�i�o�n�s� 

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

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

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

�t�e�c�h�n�i�c�a�l� �s�k�i�l�l�s� �u�p�g�r�a�d�i�n�g� �o�r� �r�e�f�r�e�s�h�e�r�s� �(�1�2�.�8� �h�o�u�r�s�)�,� �s�a�f�e�t�y� �a�n�d� �h�e�a�l�t�h� �(�1�1�.�1� 

�h�o�u�r�s�)�,� �n�e�w� �t�e�c�h�n�o�l�o�g�y� �(�8�.�2� �h�o�u�r�s�)�,� �a�n�d� �q�u�a�l�i�t�y� �i�m�p�r�o�v�e�m�e�n�t� �p�r�o�c�e�s�s�e�s� �(�5�.�9� 

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

�m�o�s�t� �o�f� �t�h�e�i�r� �t�r�a�i�n�i�n�g� �f�o�c�u�s�e�d� �o�n� �s�a�f�e�t�y� �a�n�d� �h�e�a�l�t�h� �(�9�.�5� �h�o�u�r�s�)�,� �q�u�a�l�i�t�y� 

�i�m�p�r�o�v�e�m�e�n�t� �p�r�o�c�e�s�s�e�s� �(�5�.�8� �h�o�u�r�s�)�,� �t�e�c�h�n�i�c�a�l� �s�k�i�l�l�s� �u�p�g�r�a�d�i�n�g� �o�r� �r�e�f�r�e�s�h�e�r�s� 

�(�4�.�8� �h�o�u�r�s�)�,� �n�e�w� �t�e�c�h�n�o�l�o�g�y� �(�3�.�7� �h�o�u�r�s�)�,� �a�n�d� �s�t�a�t�i�s�t�i�c�a�l� �p�r�o�c�e�s�s� �c�o�n�t�r�o�l�s� �(�2�.�8� 

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

�p�r�o�c�e�s�s�e�s�.� �T�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r�,� �B�u�r�e�a�u� �o�f� �L�a�b�o�r� �S�t�a�t�i�s�t�i�c�s� 

�(�1�9�6�9�)� �r�e�p�o�r�t�e�d� �t�h�a�t� �t�r�a�i�n�i�n�g� �p�r�o�v�i�s�i�o�n�s� �l�a�r�g�e�l�y� �s�t�r�e�s�s�e�d� �o�n�-�t�h�e�-�j�o�b� �i�n�s�t�r�u�c�t�i�o�n� 

�r�a�t�h�e�r� �t�h�a�n� �o�u�t�s�i�d�e�,� �j�o�b� �s�c�h�o�o�l�i�n�g�.� �K�a�t�z� �a�n�d� �K�e�e�f�e� �(�1�9�9�3�)� �n�o�t�e�d� �t�h�a�t� �t�r�a�i�n�i�n�g� 

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

�(�3�5�.�9�%�)�,� �o�n�-�t�h�e�-�j�o�b� �t�r�a�i�n�i�n�g� �(�2�7�.�2� �%�)�,� �a�n�d� �e�q�u�i�p�m�e�n�t� �v�e�n�d�o�r�s� �(�1�0�.�5�%�)�.� 

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

�p�r�o�v�i�d�e�d� �t�h�r�o�u�g�h� �c�o�m�m�u�n�i�t�y� �c�o�l�l�e�g�e�s� �(�8�%�)� �o�r� �v�o�c�a�t�i�o�n�a�l� �s�c�h�o�o�l�s� �(�4�.�8�%�)�.� 

�F�e�r�m�a�n� �a�n�d� �H�o�y�m�a�n� �(�1�9�8�7�)� �d�i�d� �n�o�t� �a�n�a�l�y�z�e� �t�r�a�i�n�i�n�g� �p�r�o�v�i�d�e�r�s� �b�u�t� 

�d�i�d� �n�o�t�e� �t�h�a�t� �a� �s�u�b�s�t�a�n�t�i�a�l� �p�e�r�c�e�n�t�a�g�e� �(�4�8�%�)� �o�f� �t�h�e�i�r� �r�e�s�p�o�n�d�e�n�t�s� �r�e�p�o�r�t�e�d� 

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

�w�h�i�l�e� �a� �m�u�c�h� �s�m�a�l�l�e�r� �p�e�r�c�e�n�t�a�g�e� �(�2�8�%�)� �r�e�p�o�r�t�e�d� �t�h�a�t� �t�h�e�i�r� �c�l�a�s�s�e�s� �w�e�r�e� �b�e�i�n�g� 

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

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

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

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

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

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

�l�e�a�r�n�i�n�g� �l�a�b�s� �w�e�r�e� �b�e�i�n�g� �s�e�t� �u�p� �o�n�-�s�i�t�e�.� 
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�T�u�i�t�i�o�n� �A�s�s�i�s�t�a�n�c�e� �P�r�o�g�r�a�m�s� 

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

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

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

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

�u�p�g�r�a�d�e� �e�m�p�l�o�y�e�e�s �� �j�o�b� �s�k�i�l�l�s�.� 

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

�t�h�e� �p�a�s�t� �f�i�f�t�e�e�n� �y�e�a�r�s�.� �T�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r�,� �B�u�r�e�a�u� �o�f� 

�L�a�b�o�r� �S�t�a�t�i�s�t�i�c�s� �(�1�9�6�9�)� �r�e�p�o�r�t�e�d� �t�h�a�t� �o�n�l�y� �1�5�%� �o�f� �t�h�o�s�e� �c�o�m�p�a�n�i�e�s� �r�e�s�p�o�n�d�i�n�g� 

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

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

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

�t�h�e� �a�v�a�i�l�a�b�l�e� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e�.� 

�F�e�r�m�a�n� �a�n�d� �H�o�y�m�a�n� �(�1�9�8�7�)� �f�o�u�n�d� �t�h�a�t� �3�8�%� �o�f� �t�h�e� �c�o�m�p�a�n�i�e�s� 

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

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

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

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

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

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

�3�6



�S�a�v�o�i�e� �(�1�9�8�5�)� �f�o�u�n�d� �t�h�a�t� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �i�s�s�u�e�s� �c�o�v�e�r�e�d� �i�n� �t�h�e� 

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

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

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

�E�d�u�c�a�t�i�o�n�a�l� �L�e�a�v�e� �P�r�o�g�r�a�m�s� 

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

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

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

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

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

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

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

�c�o�m�m�i�t�t�e�d� �t�o� �w�o�r�k�p�l�a�c�e� �d�e�m�o�c�r�a�c�y� �(�W�a�r�r�e�n�,� �1�9�8�6�)�.� 

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

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

�s�t�u�d�i�e�s� �o�f� �i�n�d�i�v�i�d�u�a�l� �p�r�o�g�r�a�m�s�,� �i�.�e�.� �t�h�e� �U�n�i�t�e�d� �A�u�t�o� �W�o�r�k�e�r�s� �-� �G�e�n�e�r�a�l� 

�M�o�t�o�r�s� �P�a�i�d� �E�d�u�c�a�t�i�o�n�a�l� �L�e�a�v�e� �p�r�o�g�r�a�m� �p�r�o�v�i�d�e� �i�n�s�i�g�h�t� �i�n�t�o� �t�h�e� �p�o�t�e�n�t�i�a�l� 

�i�m�p�a�c�t� �o�f� �t�h�i�s� �p�r�o�g�r�a�m� �c�a�t�e�g�o�r�y� �(�S�c�h�u�r�m�a�n�,� �H�u�g�e�n�t�o�b�l�e�r�,� �&� �S�t�a�c�k�,� �1�9�9�1�)�.� 
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�J�o�i�n�t� �U�n�i�o�n�-�M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m� �C�o�s�t�s� �a�n�d� �B�e�n�e�f�i�t�s� 

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

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

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

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

�t�a�c�t�i�c�s� �(�C�o�o�k�e�,� �1�9�9�0�)�.� �T�h�i�s� �c�o�s�t�-�b�e�n�e�f�i�t� �a�n�a�l�y�s�i�s� �p�r�o�c�e�s�s� �i�s� �d�i�c�t�a�t�e�d� �b�y� �t�h�e� 

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

�h�i�s�t�o�r�i�c� �r�e�l�a�t�i�o�n�s�h�i�p�s� �(�K�o�c�h�a�n�,� �e�t� �a�l�,� �1�9�8�7�)�.� 

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

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

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

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

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

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

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

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

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

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

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

�p�r�o�g�r�a�m�s� �t�e�n�d� �t�o� �b�e� �m�o�r�e� �l�a�s�t�i�n�g� �t�h�a�n� �u�n�i�l�a�t�e�r�a�l� �p�r�o�g�r�a�m�s� �s�i�n�c�e� �t�h�e�y� �c�a�n�n�o�t� 
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�b�e� �d�i�s�c�o�n�t�i�n�u�e�d� �w�i�t�h�o�u�t� �t�h�e� �c�o�n�s�e�n�t� �o�f� �t�h�e� �o�t�h�e�r� �p�a�r�t�i�e�s� �(�F�e�r�m�a�n�,� �e�t� �a�l�,� �1�9�9�1�;� 

�K�a�t�z� �&� �K�e�e�f�e�,� �1�9�9�3�;� �I�n�g�r�a�m�,� �1�9�9�5�)�.� 

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

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

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

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

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

�s�i�n�c�e� �t�h�e�y� �a�r�e� �s�t�i�l�l� �s�o� �n�e�w�.� 

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

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

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

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

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

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

�B�r�a�n�d�e�n�b�e�r�g�,� �&� �J�a�c�o�b�s�,� �1�9�9�0�)�.� 

�E�x�e�m�p�l�a�r�y� �J�o�i�n�t� �T�r�a�i�n�i�n�g� �P�r�o�g�r�a�m�s� 

�A�n�y� �s�e�l�e�c�t�i�o�n� �o�f� �c�a�s�e� �s�t�u�d�i�e�s� �o�f� �j�o�i�n�t� �u�n�i�o�n�-�m�a�n�a�g�e�m�e�n�t� �t�r�a�i�n�i�n�g� 

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

�e�t� �a�l�,� �1�9�9�1�)�.� �R�a�t�h�e�r�,� �t�h�e� �e�x�a�m�p�l�e�s� �d�i�s�c�u�s�s�e�d� �i�n� �t�h�i�s� �s�e�c�t�i�o�n� �a�r�e�,� �t�h�o�u�g�h� 

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

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

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

�p�r�o�g�r�a�m�s�.� 

�T�h�e� �U�n�i�t�e�d� �A�u�t�o� �W�o�r�k�e�r�s�,� �t�h�e� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� �W�o�r�k�e�r�s� �o�f� �A�m�e�r�i�c�a�,� 

�t�h�e� �U�n�i�t�e�d� �S�t�e�e�l� �W�o�r�k�e�r�s�,� �a�n�d� �t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �B�r�o�t�h�e�r�h�o�o�d� �o�f� �E�l�e�c�t�r�i�c�a�l� 

�W�o�r�k�e�r�s� �h�a�v�e� �e�x�p�e�r�i�e�n�c�e�d� �p�a�r�t�i�c�u�l�a�r� �s�u�c�c�e�s�s� �i�n� �n�e�g�o�t�i�a�t�i�n�g� �j�o�i�n�t� �t�r�a�i�n�i�n�g� 

�p�r�o�g�r�a�m�s�.� 

� � 

�T�h�e� �U�n�i�t�e�d� �A�u�t�o� �W�o�r�k�e�r�s� 

�T�h�e� �U�n�i�t�e�d� �A�u�t�o� �W�o�r�k�e�r�s� �a�r�e� �g�e�n�e�r�a�l�l�y� �a�c�k�n�o�w�l�e�d�g�e�d� �t�o� �h�a�v�e� 

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

�a�g�r�e�e�m�e�n�t� �n�e�g�o�t�i�a�t�e�d� �w�i�t�h� �F�o�r�d� �M�o�t�o�r� �C�o�m�p�a�n�y� �i�n� �1�9�8�2� �a�n�d� �i�s�,� �t�h�e�r�e�f�o�r�e�,� 

�t�h�e� �m�o�s�t� �m�a�t�u�r�e� �p�r�o�g�r�a�m�.� �C�u�r�r�e�n�t�l�y�,� �t�h�e� �B�i�g� �3� �a�u�t�o�m�a�k�e�r�s� �p�a�y� �1�9� �c�e�n�t�s� �p�e�r� 

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

�4�0�0�,�0�0�0� �u�n�i�o�n� �m�e�m�b�e�r�s� �a�r�e� �e�l�i�g�i�b�l�e�.� 

�T�h�r�o�u�g�h� �i�t�s� �j�o�i�n�t� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s�,� �G�e�n�e�r�a�l� �M�o�t�o�r�s� �h�a�s� �s�p�e�n�t� �$�1�.�6� 

�b�i�l�l�i�o�n� �t�h�r�o�u�g�h� �i�t�s� �e�m�p�l�o�y�e�e� �e�d�u�c�a�t�i�o�n�a�l� �a�s�s�i�s�t�a�n�c�e� �p�r�o�g�r�a�m� �s�i�n�c�e� �1�9�8�4� 

�i�n�c�l�u�d�i�n�g� �$�1�2�8� �m�i�l�l�i�o�n� �i�n� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �a�t� �e�d�u�c�a�t�i�o�n�a�l� �i�n�s�t�i�t�u�t�i�o�n�s�.� �T�h�i�s� 
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�e�x�p�e�n�d�i�t�u�r�e� �h�a�s� �p�r�o�v�i�d�e�d� �o�v�e�r� �2�6� �m�i�l�l�i�o�n� �e�d�u�c�a�t�i�o�n�a�l� �h�o�u�r�s� �f�o�r� �2�7�2�,�0�0�0� 

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

�i�t�s� �o�w�n�.� 

�F�o�r�d� �M�o�t�o�r� �C�o�m�p�a�n�y� �h�a�s� �4�8�,�0�0�0� �a�c�t�i�v�e� �e�m�p�l�o�y�e�e�s� �c�u�r�r�e�n�t�l�y� �e�n�r�o�l�l�e�d� 

�i�n� �i�t�s� �C�o�l�l�e�g�e� �a�n�d� �U�n�i�v�e�r�s�i�t�y� �O�p�t�i�o�n�s� �P�r�o�g�r�a�m� �t�h�a�t� �u�s�e�s� �i�n�s�t�r�u�c�t�o�r�s� �f�r�o�m� �1�4�0� 

 ��p�a�r�t�n�e�r �� �e�d�u�c�a�t�i�o�n�a�l� �i�n�s�t�i�t�u�t�i�o�n�s�.� �T�h�r�o�u�g�h� �1�9�9�3�,� �1�8�0�0� �F�o�r�d� �w�o�r�k�e�r�s� �h�a�d� 

�g�r�a�d�u�a�t�e�d� �f�r�o�m� �2�8� �a�s�s�o�c�i�a�t�e ��s�,� �1�9� �b�a�c�h�e�l�o�r ��s�,� �a�n�d� �6� �m�a�s�t�e�r ��s� �d�e�g�r�e�e� �p�r�o�g�r�a�m�s�.� 

�F�o�r�d� �a�l�s�o� �h�a�s� �3�9�,�0�0�0� �a�c�t�i�v�e� �e�m�p�l�o�y�e�e�s� �e�n�r�o�l�l�e�d� �i�n� �i�t�s� �P�e�r�s�o�n�a�l� �D�e�v�e�l�o�p�m�e�n�t� 

�A�s�s�i�s�t�a�n�c�e� �c�o�u�r�s�e�s� �a�n�d� �a�n� �a�d�d�i�t�i�o�n�a�l� �5�5�,�0�0�0� �w�o�r�k�e�r�s� �a�n�d� �s�p�o�u�s�e�s� �i�n� �t�h�e�i�r� �o�n�-� 

�s�i�t�e� �s�k�i�l�l�s� �e�n�h�a�n�c�e�m�e�n�t� �p�r�o�g�r�a�m�s� �(�P�e�t�e�r�s�e�n�,� �1�9�8�7�)�.� �T�h�e�s�e� �p�r�o�g�r�a�m�s� �i�n�c�l�u�d�e�d� 

�r�e�a�d�i�n�g�,� �c�o�m�p�u�t�e�r� �s�k�i�l�l�s�,� �G�E�D� �i�n�s�t�r�u�c�t�i�o�n�,� �a�n�d� �E�S�L� �i�n�s�t�r�u�c�t�i�o�n� �(�P�h�e�l�p�s�,� �e�t� �a�l�.�,� 

�1�9�9�0�;� �H�e�q�u�e�t�,� �1�9�9�4�)�.� 

�T�h�e� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� �W�o�r�k�e�r�s� �o�f� �A�m�e�r�i�c�a� 

�T�h�e� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� �W�o�r�k�e�r�s� �o�f� �A�m�e�r�i�c�a�,� �a�l�o�n�g� �w�i�t�h� �t�h�e� 

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

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

�n�e�g�o�t�i�a�t�e�d� �w�i�t�h� �A�T�&�T� �i�n� �1�9�8�3�.� �A�f�t�e�r� �s�o�m�e� �d�i�s�m�a�l� �e�x�p�e�r�i�e�n�c�e�s� �w�i�t�h� �h�o�m�e� 

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

�T�h�e� �A�l�l�i�a�n�c�e� �f�o�r� �E�m�p�l�o�y�e�e� �G�r�o�w�t�h� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t�,� �t�o� �m�a�n�a�g�e� �w�h�a�t� �h�a�s� 

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

�4�1



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

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

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

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

�h�a�s� �s�e�r�v�e�d� �o�v�e�r� �9�0�,�0�0�0� �u�n�i�o�n� �m�e�m�b�e�r�s� �s�i�n�c�e� �i�t�s� �i�n�c�e�p�t�i�o�n� �a�n�d� �h�a�s� �p�r�o�v�i�d�e�d� 

�o�v�e�r� �3�0�0�,�0�0�0� �t�r�a�i�n�i�n�g� �a�c�t�i�v�i�t�i�e�s� �(�I�n�g�r�a�m�,� �1�9�9�5�)�.� 

�T�h�e� �A�l�l�i�a�n�c�e ��s� �p�r�o�g�r�a�m�s� �a�r�e� �f�u�n�d�e�d� �t�h�r�o�u�g�h� �a� �f�l�a�t� �$�2�2�0� �p�e�r� �e�m�p�l�o�y�e�e� 

�p�e�r� �y�e�a�r� �c�o�n�t�r�i�b�u�t�i�o�n� �m�a�d�e� �b�y� �t�h�e� �c�o�m�p�a�n�y�.� �T�h�e� �1�9�9�5� �b�u�d�g�e�t� �i�s� �b�a�s�e�d� �o�n� 

�1�9�9�2� �e�m�p�l�o�y�m�e�n�t� �l�e�v�e�l�s� �a�n�d� �e�x�c�e�e�d�s� �$�2�2� �m�i�l�l�i�o�n�.� �D�u�e� �t�o� �c�o�r�p�o�r�a�t�e� 

�d�o�w�n�s�i�z�i�n�g�,� �a�p�p�r�o�x�i�m�a�t�e�l�y� �8�5�,�0�0�0� �u�n�i�o�n� �m�e�m�b�e�r�s� �a�r�e� �c�u�r�r�e�n�t�l�y� �e�l�i�g�i�b�l�e� �t�o� 

�p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�r�a�i�n�i�n�g� �a�c�t�i�v�i�t�i�e�s� �t�h�r�o�u�g�h� �t�h�i�s� �p�r�o�g�r�a�m� �(�I�n�g�r�a�m�,� �1�9�9�5�)�.� 

�F�o�l�l�o�w�i�n�g� �A�T�&�T�'�s� �d�i�v�e�s�t�i�t�u�r�e� �o�f� �i�t�s� �r�e�g�i�o�n�a�l� �o�p�e�r�a�t�i�n�g� �c�o�m�p�a�n�i�e�s� �i�n� 

�1�9�8�4�,� �t�h�e� �u�n�i�o�n�s� �n�e�g�o�t�i�a�t�e�d� �c�o�l�l�e�c�t�i�v�e� �b�a�r�g�a�i�n�i�n�g� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e�s�e� �n�e�w� 

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

�f�u�n�d�s�.� �C�u�r�r�e�n�t�l�y�,� �o�v�e�r� �2�5�0�,�0�0�0� �C�W�A� �m�e�m�b�e�r�s� �a�r�e� �e�l�i�g�i�b�l�e� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� 

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

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

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

�a�s�s�i�s�t�a�n�c�e�,� �a�n�d� �o�u�t�p�l�a�c�e�m�e�n�t� �a�s�s�i�s�t�a�n�c�e�.� �F�o�r� �e�x�a�m�p�l�e�,� �U�S� �W�e�s�t� �a�l�l�o�w�s� �i�t�s� 

�w�o�r�k�e�r�s� �u�p� �t�o� �$�1�8�0�0� �e�a�c�h� �y�e�a�r� �f�o�r� �c�o�u�r�s�e�s� �a�n�d� �b�o�o�k�s� �a�t� �o�v�e�r� �1�3�0�0� �c�o�l�l�e�g�e�s� 

�4�2



�a�n�d� �t�e�c�h�n�i�c�a�l� �s�c�h�o�o�l�s�.� �W�o�r�k�e�r�s� �c�a�n� �a�l�s�o� �u�s�e� �u�p� �t�o� �$�3�0�0� �o�f� �t�h�o�s�e� �f�u�n�d�s� �f�o�r� 

�p�e�r�s�o�n�a�l� �g�r�o�w�t�h� �c�o�u�r�s�e�s� �(�H�e�q�u�e�t�,� �1�9�9�4�)�.� 

�T�h�e� �U�n�i�t�e�d� �S�t�e�e�l� �W�o�r�k�e�r�s� 
� � 

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

�p�r�o�g�r�a�m�s� �i�n� �1�9�8�9� �w�h�e�n� �t�h�e�y� �a�g�r�e�e�d� �t�o� �a� �c�o�n�t�r�a�c�t� �t�h�a�t� �r�e�q�u�i�r�e�s� �1�2� �m�a�j�o�r� �s�t�e�e�l� 

�c�o�m�p�a�n�i�e�s� �t�o� �c�o�n�t�r�i�b�u�t�e� �1�0� �c�e�n�t�s� �p�e�r� �w�o�r�k�e�r� �p�e�r� �h�o�u�r� �t�o� �f�u�n�d� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� 

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

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

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

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

�a�c�c�r�u�e�d� �a�t� �t�h�a�t� �s�i�t�e� �i�n� �t�h�e� �p�r�e�v�i�o�u�s� �y�e�a�r� �(�L�i�s�n�o�w�,� �1�9�9�5�)�.� 

�A�p�p�r�o�x�i�m�a�t�e�l�y� �1�0�0�,�0�0�0� �U�n�i�t�e�d� �S�t�e�e�l� �W�o�r�k�e�r�s� �m�e�m�b�e�r�s� �a�r�e� �c�u�r�r�e�n�t�l�y� 

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

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

�s�e�r�v�i�c�e�s� �a�r�e� �c�o�o�r�d�i�n�a�t�e�d� �b�y� �t�h�e� �I�n�s�t�i�t�u�t�e� �a�n�d� �p�r�o�v�i�d�e�d� �n�a�t�i�o�n�w�i�d�e� �b�y� �1�4�5� 

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

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

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

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

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

�(�H�e�q�u�e�t�,� �1�9�9�4�)�.� �I�t� �s�h�o�u�l�d� �b�e� �n�o�t�e�d� �t�h�a�t� �o�n�l�y� �t�w�e�n�t�y� �p�e�r�c�e�n�t� �o�f� �t�h�e� �f�u�n�d�s� 

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

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

�t�h�a�t� �u�p�g�r�a�d�e� �w�o�r�k� �s�k�i�l�l�s� �(�L�i�s�n�o�w�,� �1�9�9�5�)�.� 

�S�u�m�m�a�r�y� 

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

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

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

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

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

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

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

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

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

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

�b�y� �f�o�u�r� �u�n�i�o�n�s�:� �t�h�e� �U�n�i�t�e�d� �S�t�e�e�l�w�o�r�k�e�r�s�;� �t�h�e� �U�n�i�t�e�d� �A�u�t�o�w�o�r�k�e�r�s�;� �t�h�e� 

�C�o�m�m�u�n�i�c�a�t�i�o�n�s� �W�o�r�k�e�r�s� �o�f� �A�m�e�r�i�c�a�;� �a�n�d� �t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �B�r�o�t�h�e�r�h�o�o�d� �o�f� 
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�E�l�e�c�t�r�i�c�a�l� �W�o�r�k�e�r�s�.� �T�h�e�s�e� �m�o�d�e�l� �p�r�o�g�r�a�m�s� �i�n�c�l�u�d�e� �i�n�n�o�v�a�t�i�v�e� �i�d�e�a�s� �t�h�a�t� 

�r�e�a�d�e�r�s� �m�a�y� �w�a�n�t� �t�o� �r�e�p�l�i�c�a�t�e� �w�h�e�n� �d�e�s�i�g�n�i�n�g� �j�o�i�n�t� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s�.� 
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�C�h�a�p�t�e�r� �3� 

�R�e�s�e�a�r�c�h� �D�e�s�i�g�n� �a�n�d� �M�e�t�h�o�d�o�l�o�g�y� 

�I�n�t�r�o�d�u�c�t�i�o�n� 

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

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

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

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

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

�p�o�p�u�l�a�t�i�o�n�.� 

�P�o�p�u�l�a�t�i�o�n� 

�T�h�e� �p�o�p�u�l�a�t�i�o�n� �f�o�r� �t�h�i�s� �s�t�u�d�y� �w�a�s� �7�9�8� �c�o�l�l�e�c�t�i�v�e� �b�a�r�g�a�i�n�i�n�g� 

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

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

�D�i�v�i�s�i�o�n� �o�f� �I�n�d�u�s�t�r�i�a�l� �R�e�l�a�t�i�o�n�s�,� �D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r�-�M�a�n�a�g�e�m�e�n�t� 

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

�t�h�r�e�e� �c�r�i�t�e�r�i�a�:� 

�1�.� �T�h�e� �a�g�r�e�e�m�e�n�t� �w�a�s� �i�n� �e�f�f�e�c�t� �b�e�t�w�e�e�n� �J�a�n�u�a�r�y� �1�,� �1�9�9�0�,� �a�n�d� �J�a�n�u�a�r�y� �1�,� 

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

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

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

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

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

�3�.� �T�h�e� �a�g�r�e�e�m�e�n�t� �c�o�v�e�r�e�d� �1�,�0�0�0� �o�r� �m�o�r�e� �e�m�p�l�o�y�e�e�s�.� �T�h�i�s� �c�r�i�t�e�r�i�o�n� 

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

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

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

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

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

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

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

�b�e� �f�o�u�n�d� �i�n� �A�p�p�e�n�d�i�x� �B�.� 

�R�e�s�e�a�r�c�h� �D�e�s�i�g�n� 

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

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

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

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

�4�7



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

�o�f� �a�c�c�u�r�a�c�y� �(�I�s�s�a�c� �&� �M�i�c�h�a�e�l�,� �1�9�9�0�)�.� 

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

�i�n�t�e�r�p�r�e�t�i�n�g�,� �a�n�d� �r�e�p�o�r�t�i�n�g� �c�o�n�d�i�t�i�o�n�s� �t�h�a�t� �p�r�e�s�e�n�t�l�y� �e�x�i�s�t� �(�G�a�y�,� �1�9�9�2�)�.� �T�h�i�s� 

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

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

�v�a�r�i�a�b�l�e�s� �(�B�e�s�t� �&� �K�a�h�n�,� �1�9�8�9�)�.� �D�e�s�c�r�i�p�t�i�v�e� �r�e�s�e�a�r�c�h� �i�s� �a�l�s�o� �a�m�o�n�g� �t�h�e� �m�o�s�t� 

�m�a�n�a�g�e�a�b�l�e�,� �r�e�s�o�u�r�c�e� �e�f�f�i�c�i�e�n�t� �r�e�s�e�a�r�c�h� �d�e�s�i�g�n�s� �(�P�o�i�s�t�e�r�,� �1�9�7�8�)� �s�i�n�c�e� �i�t� �d�o�e�s� 

�n�o�t� �r�e�q�u�i�r�e� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �t�o� �i�n�h�i�b�i�t� �o�r� �i�n�t�e�r�f�e�r�e� �w�i�t�h� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� 

�p�r�o�g�r�a�m� �o�r� �p�r�o�c�e�s�s�.� 

�R�e�s�e�a�r�c�h� �M�e�t�h�o�d�o�l�o�g�y� 

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

�B�e�r�e�l�s�o�n� �(�1�9�5�2�)� �d�e�f�i�n�e�d� �c�o�n�t�e�n�t� �a�n�a�l�y�s�i�s� �a�s� �a� �r�e�s�e�a�r�c�h� �t�e�c�h�n�i�q�u�e� �f�o�r� �t�h�e� 

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

�(�1�9�8�0�)� �e�x�t�e�n�d�e�d� �t�h�i�s� �d�e�f�i�n�i�t�i�o�n� �b�y� �s�t�a�t�i�n�g� �t�h�a�t� �c�o�n�t�e�n�t� �a�n�a�l�y�s�i�s� �r�e�s�e�a�r�c�h� 

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

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

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

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

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

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

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

�(�K�r�i�p�p�e�n�d�o�r�f�f�,� �1�9�8�0�)�.� �C�o�n�t�e�x�t�u�a�l� �k�n�o�w�l�e�d�g�e� �f�o�r� �t�h�i�s� �s�t�u�d�y� �w�a�s� �g�a�i�n�e�d� �b�y� 

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

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

�S�t�r�e�n�g�t�h�s� 

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

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

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

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

�j�e�o�p�a�r�d�i�z�e� �t�h�e� �d�a�t�a ��s� �v�a�l�i�d�i�t�y�.� 

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

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

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

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

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

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

�c�o�m�p�a�n�i�o�n� �r�e�s�e�a�r�c�h� �m�e�t�h�o�d� �i�n� �m�u�l�t�i�-�m�e�t�h�o�d� �s�t�u�d�i�e�s� �(�B�r�e�w�e�r� �&� �H�u�n�t�e�r�,� 

�1�9�8�9�)�.� �M�u�l�t�i�-�m�e�t�h�o�d� �r�e�s�e�a�r�c�h� �u�s�e�s� �d�i�v�e�r�g�e�n�t� �m�e�t�h�o�d�s� �t�o� �e�n�h�a�n�c�e� �t�h�e� 

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

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

�a�m�o�n�g� �t�h�e� �d�a�t�a�.� 

�L�i�m�i�t�a�t�i�o�n�s� 

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

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

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

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

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

�a�f�f�e�c�t� �a� �s�t�u�d�y ��s� �c�o�n�t�r�i�b�u�t�i�o�n�.� 

�S�e�c�o�n�d�,� �c�o�n�t�e�n�t� �a�n�a�l�y�s�e�s� �a�r�e� �c�o�n�s�t�r�a�i�n�e�d� �i�n� �t�h�e�i�r� �p�o�t�e�n�t�i�a�l� �s�i�n�c�e� �t�h�e�y� 

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

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

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

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

�b�e� �l�e�s�s� �s�e�n�s�i�t�i�v�e� �t�o� �s�u�b�t�l�e�t�i�e�s� �(�K�o�l�b�e� �&� �B�u�r�n�e�t�t�,� �1�9�9�1�)�.� 
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�F�o�u�r�t�h�,� �r�e�l�i�a�n�c�e� �o�n� �t�h�e� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �a�g�r�e�e�m�e�n�t� �m�e�t�h�o�d� �f�o�r� 

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

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

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

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

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

�(�K�r�i�p�p�e�n�d�o�r�f�f�,� �1�9�8�0�)�.� 

�I�n�s�t�r�u�m�e�n�t�a�t�i�o�n� 

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

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

�d�u�r�i�n�g� �t�h�i�s� �s�t�u�d�y�.� 

�C�o�n�t�e�n�t� �A�n�a�l�y�s�i�s� �G�u�i�d�e� 

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

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

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

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

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

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

�p�r�o�c�e�s�s�i�n�g� �s�y�s�t�e�m�.� 
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�T�h�e� �c�o�n�t�e�n�t� �a�n�a�l�y�s�i�s� �g�u�i�d�e� �i�n�c�l�u�d�e�s� �2�7� �p�r�i�n�c�i�p�a�l� �c�a�t�e�g�o�r�i�e�s� �g�e�r�m�a�n�e� �t�o� 

�t�h�i�s� �s�t�u�d�y�.� �T�h�e�s�e� �c�a�t�e�g�o�r�i�e�s� �w�e�r�e� �s�e�l�e�c�t�e�d� �b�a�s�e�d� �o�n� �t�h�e� �r�e�s�e�a�r�c�h�e�r�'�s� �g�e�n�e�r�a�l� 

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

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

�i�n�i�t�i�a�t�i�v�e�s�.� 

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

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

�5�0� �r�a�n�d�o�m�l�y� �s�e�l�e�c�t�e�d� �c�o�l�l�e�c�t�i�v�e� �b�a�r�g�a�i�n�i�n�g� �a�g�r�e�e�m�e�n�t�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �s�t�u�d�y� 

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

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

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

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

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

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

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

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

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

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

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

�5�2



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

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

�R�e�l�i�a�b�i�l�i�t�y� 

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

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

�m�u�s�t� �b�e� �r�e�l�i�a�b�l�e� �(�K�r�i�p�p�e�n�d�o�r�f�f�,� �1�9�8�0�)�.� �R�e�l�i�a�b�l�e� �d�a�t�a� �a�r�e� �o�b�t�a�i�n�e�d� 

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

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

�1�9�6�5�)�.� 

�K�r�i�p�p�e�n�d�o�r�f�f� �(�1�9�8�0�)� �s�t�a�t�e�d� �t�h�a�t�,� �i�n� �c�o�n�t�e�n�t� �a�n�a�l�y�s�i�s�,� �r�e�l�i�a�b�i�l�i�t�y� �i�s� 

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

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

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

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

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

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

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

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

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

�c�o�d�e�r� �o�r� �s�e�c�o�n�d� �s�e�t� �o�f� �c�o�d�e�r�s�.� 

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

�c�o�d�e�r�s� �c�o�m�p�l�e�t�e� �o�p�t�i�c�a�l�l�y� �s�c�a�n�n�a�b�l�e� �f�o�r�m�s� �f�o�r� �1�7� �r�a�n�d�o�m�l�y� �s�e�l�e�c�t�e�d� �c�o�l�l�e�c�t�i�v�e� 

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

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

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

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

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

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

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

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

�s�e�c�o�n�d� �o�p�t�i�c�a�l�l�y� �s�c�a�n�n�a�b�l�e� �f�o�r�m� �f�o�r� �t�h�e� �s�a�m�e� �1�7� �c�o�l�l�e�c�t�i�v�e� �b�a�r�g�a�i�n�i�n�g� 

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

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

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

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

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

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

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

�u�n�n�e�c�e�s�s�a�r�y�.� 

�T�r�e�a�t�m�e�n�t� �o�f� �t�h�e� �D�a�t�a� 

�R�e�s�t�a�t�e�m�e�n�t� �o�f� �t�h�e� �P�u�r�p�o�s�e�s� �a�n�d� �R�e�s�e�a�r�c�h� �Q�u�e�s�t�i�o�n�s� 
� � 

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

�a�n�d� �a�n�a�l�y�z�e�d� �i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� �e�x�i�s�t�i�n�g� �j�o�i�n�t� �l�a�b�o�r�-�m�a�n�a�g�e�m�e�n�t� 

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

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

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

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

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

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

�t�h�a�t� �f�o�c�u�s�e�d� �o�n� �t�h�r�e�e� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�s�:� 

�1�.� �W�h�a�t� �a�r�e� �t�h�e� �m�o�s�t� �c�o�m�m�o�n� �j�o�i�n�t� �u�n�i�o�n�-�m�a�n�a�g�e�m�e�n�t� �t�r�a�i�n�i�n�g� 

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

�2�.� �W�h�a�t� �a�r�e� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �c�o�m�m�o�n� �j�o�i�n�t� �u�n�i�o�n�-�m�a�n�a�g�e�m�e�n�t� 

�t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s�?� 

�D�o



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

�c�l�a�s�s�i�f�i�c�a�t�i�o�n� �d�i�s�t�r�i�b�u�t�i�o�n�s� �o�f� �j�o�i�n�t� �u�n�i�o�n�-�m�a�n�a�g�e�m�e�n�t� �t�r�a�i�n�i�n�g� 

�p�r�o�g�r�a�m�s�?� 

�D�a�t�a� �C�o�l�l�e�c�t�i�o�n� 

�D�u�r�i�n�g� �t�h�e� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �p�r�o�c�e�s�s�,� �1�,�6�0�8� �c�o�l�l�e�c�t�i�v�e� �b�a�r�g�a�i�n�i�n�g� 

�a�g�r�e�e�m�e�n�t� �f�i�l�e�s� �h�e�l�d� �b�y� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �B�u�r�e�a�u� �o�f� �L�a�b�o�r� �S�t�a�t�i�s�t�i�c�s�,� �D�i�v�i�s�i�o�n� 

�o�f� �I�n�d�u�s�t�r�i�a�l� �R�e�l�a�t�i�o�n�s�,� �D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r�-�M�a�n�a�g�e�m�e�n�t� �R�e�l�a�t�i�o�n�s� �w�e�r�e� 

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

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

�J�a�n�u�a�r�y� �1�,� �1�9�9�0�,� �a�n�d� �J�a�n�u�a�r�y� �1�,� �1�9�9�5�,� �r�e�m�o�v�i�n�g� �i�n�a�c�t�i�v�e� �a�g�r�e�e�m�e�n�t�s� �f�r�o�m� 

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

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

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

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

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

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

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

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

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

�e�x�t�e�n�s�i�v�e� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �j�o�i�n�t� �u�n�i�o�n�-�m�a�n�a�g�e�m�e�n�t� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s�.� �T�h�e� 
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�d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �p�r�o�c�e�s�s� �i�d�e�n�t�i�f�i�e�d� �7�9�8� �c�o�l�l�e�c�t�i�v�e� �b�a�r�g�a�i�n�i�n�g� �a�g�r�e�e�m�e�n�t�s� �t�h�a�t� 

�m�e�t� �t�h�e� �c�r�i�t�e�r�i�a�.� 

�D�u�r�i�n�g� �t�h�e� �r�e�s�e�a�r�c�h�,� �8�1�0� �c�o�l�l�e�c�t�i�v�e� �b�a�r�g�a�i�n�i�n�g� �a�g�r�e�e�m�e�n�t�s� �w�e�r�e� 

�e�x�a�m�i�n�e�d� �t�h�a�t� �d�i�d� �n�o�t� �m�e�e�t� �t�h�e� �s�t�u�d�y� �c�r�i�t�e�r�i�a�.� �T�h�i�s� �g�r�o�u�p� �i�n�c�l�u�d�e�d� �2�9�6� 

�a�g�r�e�e�m�e�n�t�s� �t�h�a�t� �w�e�r�e� �n�o�t� �i�n� �f�o�r�c�e� �d�u�r�i�n�g� �t�h�e� �s�p�e�c�i�f�i�e�d� �J�a�n�u�a�r�y� �1�,� �1�9�9�0� 

�t�h�r�o�u�g�h� �J�a�n�u�a�r�y� �1�,� �1�9�9�5� �p�e�r�i�o�d�.� �T�h�e�s�e� �a�g�r�e�e�m�e�n�t�s� �r�e�p�r�e�s�e�n�t�e�d� �1�8�.�4�%� �o�f� �a�l�l� 

�a�g�r�e�e�m�e�n�t�s� �t�h�a�t� �w�e�r�e� �e�x�a�m�i�n�e�d�.� 

�A�n�o�t�h�e�r� �1�9� �a�g�r�e�e�m�e�n�t�s� �w�e�r�e� �e�x�a�m�i�n�e�d� �t�h�a�t� �d�i�d� �n�o�t� �m�e�e�t� �t�h�e� �1�0�0�0� 

�e�m�p�l�o�y�e�e� �t�h�r�e�s�h�o�l�d�.� �T�h�e�s�e� �a�g�r�e�e�m�e�n�t�s� �r�e�p�r�e�s�e�n�t�e�d� �1�.�2�%� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� 

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

�T�h�e� �3�1�5� �a�g�r�e�e�m�e�n�t�s� �t�h�a�t� �w�e�r�e� �e�i�t�h�e�r� �o�u�t�-�o�f�-�d�a�t�e� �o�r� �d�i�d� �n�o�t� �m�e�e�t� �t�h�e� 

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

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

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

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

�r�e�p�r�e�s�e�n�t�e�d� �1�9�.�5�%� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� �t�h�a�t� �w�e�r�e� �e�x�a�m�i�n�e�d�.� 

�A�n�o�t�h�e�r� �4�9�5� �a�g�r�e�e�m�e�n�t�s� �w�e�r�e� �e�x�c�l�u�d�e�d� �f�r�o�m� �t�h�e� �s�t�u�d�y� �b�e�c�a�u�s�e� �t�h�e�y� 

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

�t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e�,� �e�d�u�c�a�t�i�o�n�a�l� �l�e�a�v�e�,� �a�p�p�r�e�n�t�i�c�e�s�h�i�p�,� �o�r� �j�o�i�n�t� �t�r�a�i�n�i�n�g� 
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�p�r�o�g�r�a�m�s�.� �T�h�e�s�e� �a�g�r�e�e�m�e�n�t�s� �r�e�p�r�e�s�e�n�t�e�d� �3�0�.�7�%� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� �t�h�a�t� �w�e�r�e� 

�e�x�a�m�i�n�e�d�.�.� 

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

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

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

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

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

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

�D�a�t�a� �A�n�a�l�y�s�i�s� �P�r�o�c�e�d�u�r�e�s� 

�T�h�e� �c�o�n�t�e�n�t� �a�n�a�l�y�s�i�s� �g�u�i�d�e� �i�n� �A�p�p�e�n�d�i�x� �A� �w�a�s� �u�s�e�d� �t�o� �a�n�a�l�y�z�e� �t�h�e� �7�9�8� 

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

�t�o� �a�n�s�w�e�r� �t�h�e� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�s� �w�a�s� �e�x�t�r�a�c�t�e�d� �f�r�o�m� �e�a�c�h� �a�g�r�e�e�m�e�n�t�'�s� �m�a�s�t�e�r� 

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

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

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

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

�t�h�e� �d�a�t�a� �r�e�s�u�l�t�s� �w�e�r�e� �1�0�0�%� �a�c�c�u�r�a�t�e�.� �F�o�u�r� �c�o�n�d�i�t�i�o�n�s�,� �h�o�w�e�v�e�r�,� �c�o�u�l�d� �c�a�u�s�e� �a� 

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

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

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

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

�s�e�q�u�e�n�c�e� �b�a�s�e�d� �o�n� �t�h�e�i�r� �B�u�r�e�a�u� �o�f� �L�a�b�o�r� �S�t�a�t�i�s�t�i�c�s� �c�a�s�e� �f�i�l�e� �n�u�m�b�e�r�.� �D�u�r�i�n�g� 

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

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

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

�S�e�c�o�n�d�,� �5�0� �r�a�n�d�o�m�l�y� �s�e�l�e�c�t�e�d� �r�e�c�o�r�d�s� �w�e�r�e� �m�a�n�u�a�l�l�y� �c�o�m�p�a�r�e�d� �t�o� 

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

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

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

�6�.�0�7�.� �T�h�i�s� �p�o�w�e�r�f�u�l� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�i�s� �s�o�f�t�w�a�r�e� �a�l�l�o�w�e�d� �m�a�n�i�p�u�l�a�t�i�o�n� �o�f� �t�h�e� 

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

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

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

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

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

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

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

�a�n�s�w�e�r� �t�h�e� �q�u�e�s�t�i�o�n�.� �T�h�e� �q�u�e�s�t�i�o�n�s� �m�e�n�t�i�o�n�e�d� �i�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �i�.�e�.�,� �q�u�e�s�t�i�o�n� �1�i� 

�o�r� �q�u�e�s�t�i�o�n�s� �2�4� �a�-�i�,� �r�e�f�e�r� �t�o� �t�h�o�s�e� �q�u�e�s�t�i�o�n�s� �i�n� �t�h�e� �c�o�n�t�e�n�t� �a�n�a�l�y�s�i�s� �g�u�i�d�e�.� 
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�R�e�s�e�a�r�c�h� �Q�u�e�s�t�i�o�n� �1�.� �W�h�a�t� �a�r�e� �t�h�e� �m�o�s�t� �c�o�m�m�o�n� �j�o�i�n�t� �u�n�i�o�n�-� 
� � 

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

�a�g�r�e�e�m�e�n�t�s�?� 

�P�r�o�g�r�a�m� �T�y�p�e�s�.� �F�r�e�q�u�e�n�c�y� �d�i�s�t�r�i�b�u�t�i�o�n�s� �w�e�r�e� �u�s�e�d� �t�o� �d�e�s�c�r�i�b�e� �r�e�s�p�o�n�s�e�s� �t�o� 

�q�u�e�s�t�i�o�n�s� �4�,� �5�,� �1�2�,� �a�n�d� �1�5� �a�n�d� �d�e�t�e�r�m�i�n�e� �w�h�i�c�h� �p�r�o�g�r�a�m�s� �o�c�c�u�r�r�e�d� �m�o�s�t� 

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

�R�e�s�e�a�r�c�h� �Q�u�e�s�t�i�o�n� �2�.� �W�h�a�t� �a�r�e� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �c�o�m�m�o�n� �j�o�i�n�t� 
� � 

�u�n�i�o�n�-�m�a�n�a�g�e�m�e�n�t� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s�?� 

�1�.� �T�e�c�h�n�i�c�a�l� �T�r�a�i�n�i�n�g� �P�r�o�g�r�a�m� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �B�y� �U�n�i�o�n� �A�f�f�i�l�i�a�t�i�o�n�.� 

�C�r�o�s�s�-�t�a�b�u�l�a�t�i�o�n�s� �a�n�d� �f�r�e�q�u�e�n�c�y� �d�i�s�t�r�i�b�u�t�i�o�n�s� �w�e�r�e� �u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� 

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

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

�w�e�r�e� �u�s�e�d� �t�o� �d�e�s�c�r�i�b�e� �r�e�s�p�o�n�s�e�s� �t�o� �q�u�e�s�t�i�o�n�s� �4� �a�-�j� �a�n�d� �l�i�n�k�e�d� �t�h�e�m� 

�w�i�t�h� �t�h�e� �u�n�i�o�n� �a�f�f�i�l�i�a�t�i�o�n�s� �l�i�s�t�e�d� �i�n� �r�e�s�p�o�n�s�e� �t�o� �q�u�e�s�t�i�o�n� �2�-�j�.� 

�2�.� �T�e�c�h�n�i�c�a�l� �T�r�a�i�n�i�n�g� �P�r�o�g�r�a�m� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �B�y� �S�t�a�n�d�a�r�d� �I�n�d�u�s�t�r�i�a�l� 

�C�l�a�s�s�i�f�i�c�a�t�i�o�n�.� �C�r�o�s�s�-�t�a�b�u�l�a�t�i�o�n�s� �a�n�d� �f�r�e�q�u�e�n�c�y� �d�i�s�t�r�i�b�u�t�i�o�n�s� �w�e�r�e� 

�u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �c�o�m�m�o�n� �j�o�i�n�t� �u�n�i�o�n�-� 

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

�s�p�e�c�i�f�i�c� �s�t�a�n�d�a�r�d� �i�n�d�u�s�t�r�i�a�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s�.� �T�h�e�s�e� �a�n�a�l�y�s�e�s� �w�e�r�e� �u�s�e�d� 
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�t�o� �d�e�s�c�r�i�b�e� �r�e�s�p�o�n�s�e�s� �t�o� �q�u�e�s�t�i�o�n�s� �4� �a�-�j� �a�n�d� �l�i�n�k�e�d� �t�h�e�m� �w�i�t�h� �t�h�e� 

�s�t�a�n�d�a�r�d� �i�n�d�u�s�t�r�i�a�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s� �l�i�s�t�e�d� �i�n� �r�e�s�p�o�n�s�e� �t�o� �q�u�e�s�t�i�o�n� �1�-�i�.� 

�T�u�i�t�i�o�n� �A�s�s�i�s�t�a�n�c�e� �o�r� �R�e�i�m�b�u�r�s�e�m�e�n�t� �P�r�o�g�r�a�m� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �B�y� 

�U�n�i�o�n� �A�f�f�i�l�i�a�t�i�o�n�.� �C�r�o�s�s�-�t�a�b�u�l�a�t�i�o�n�s� �a�n�d� �f�r�e�q�u�e�n�c�y� �d�i�s�t�r�i�b�u�t�i�o�n�s� �w�e�r�e� 

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

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

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

�q�u�e�s�t�i�o�n�s� �6�,� �7�,� �8�,� �9�,� �a�n�d� �1�0� �a�n�d� �l�i�n�k�e�d� �t�h�e�m� �w�i�t�h� �t�h�e� �u�n�i�o�n� �a�f�f�i�l�i�a�t�i�o�n�s� 

�l�i�s�t�e�d� �i�n� �r�e�s�p�o�n�s�e� �t�o� �q�u�e�s�t�i�o�n� �2�-�j�.� 

�T�u�i�t�i�o�n� �A�s�s�i�s�t�a�n�c�e� �o�r� �R�e�i�m�b�u�r�s�e�m�e�n�t� �P�r�o�g�r�a�m� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �B�y� 

�S�t�a�n�d�a�r�d� �I�n�d�u�s�t�r�i�a�l� �C�l�a�s�s�i�f�i�c�a�t�i�o�n�.� �C�r�o�s�s�-�t�a�b�u�l�a�t�i�o�n�s� �a�n�d� �f�r�e�q�u�e�n�c�y� 
� � 

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

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

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

�a�n�a�l�y�s�e�s� �w�e�r�e� �u�s�e�d� �t�o� �d�e�s�c�r�i�b�e� �r�e�s�p�o�n�s�e�s� �t�o� �q�u�e�s�t�i�o�n�s� �6�,� �7�,� �8�,� �9�,� �a�n�d� �1�0� 

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

�r�e�s�p�o�n�s�e� �t�o� �q�u�e�s�t�i�o�n� �1�-�i�.� 

�E�d�u�c�a�t�i�o�n�a�l� �L�e�a�v�e� �P�r�o�g�r�a�m� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �B�y� �U�n�i�o�n� �A�f�f�i�l�i�a�t�i�o�n�.� 

�C�r�o�s�s�-�t�a�b�u�l�a�t�i�o�n�s� �a�n�d� �f�r�e�q�u�e�n�c�y� �d�i�s�t�r�i�b�u�t�i�o�n�s� �w�e�r�e� �u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� 

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

�u�s�e�d� �t�o� �d�e�s�c�r�i�b�e� �r�e�s�p�o�n�s�e�s� �t�o� �q�u�e�s�t�i�o�n�s� �1�2� �a�n�d� �1�3� �a�n�d� �l�i�n�k�e�d� �t�h�e�m� 

�w�i�t�h� �t�h�e� �u�n�i�o�n� �a�f�f�i�l�i�a�t�i�o�n�s� �l�i�s�t�e�d� �i�n� �r�e�s�p�o�n�s�e� �t�o� �q�u�e�s�t�i�o�n� �2�-�j�.� 

�E�d�u�c�a�t�i�o�n�a�l� �L�e�a�v�e� �P�r�o�g�r�a�m� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �B�y� �S�t�a�n�d�a�r�d� �I�n�d�u�s�t�r�i�a�l� 

�C�l�a�s�s�i�f�i�c�a�t�i�o�n�.� �C�r�o�s�s�-�t�a�b�u�l�a�t�i�o�n�s� �a�n�d� �f�r�e�q�u�e�n�c�y� �d�i�s�t�r�i�b�u�t�i�o�n�s� �w�e�r�e� 

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

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

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

�r�e�s�p�o�n�s�e�s� �t�o� �q�u�e�s�t�i�o�n�s� �1�2� �a�n�d� �1�3� �a�n�d� �l�i�n�k�e�d� �t�h�e�m� �w�i�t�h� �t�h�e� �s�t�a�n�d�a�r�d� 

�i�n�d�u�s�t�r�i�a�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s� �l�i�s�t�e�d� �i�n� �r�e�s�p�o�n�s�e� �t�o� �q�u�e�s�t�i�o�n� �1�-�i�.� 

�A�p�p�r�e�n�t�i�c�e�s�h�i�p� �P�r�o�g�r�a�m� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �B�y� �U�n�i�o�n� �A�f�f�i�l�i�a�t�i�o�n�.� �C�r�o�s�s�.� 

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

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

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

�d�e�s�c�r�i�b�e� �r�e�s�p�o�n�s�e�s� �t�o� �q�u�e�s�t�i�o�n�s� �1�5�,� �1�6�,� �1�7�,� �a�n�d� �1�8� �a�n�d� �l�i�n�k�e�d� �t�h�e�m� 

�w�i�t�h� �t�h�e� �u�n�i�o�n� �a�f�f�i�l�i�a�t�i�o�n�s� �l�i�s�t�e�d� �i�n� �r�e�s�p�o�n�s�e� �t�o� �q�u�e�s�t�i�o�n� �2�-�j�.� 

�A�p�p�r�e�n�t�i�c�e�s�h�i�p� �P�r�o�g�r�a�m� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �B�y� �S�t�a�n�d�a�r�d� �I�n�d�u�s�t�r�i�a�l� 

�C�l�a�s�s�i�f�i�c�a�t�i�o�n�.� �C�r�o�s�s�-�t�a�b�u�l�a�t�i�o�n�s� �a�n�d� �f�r�e�q�u�e�n�c�y� �d�i�s�t�r�i�b�u�t�i�o�n�s� �w�e�r�e� 

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

�t�h�a�t� �o�c�c�u�r�r�e�d� �i�n� �a�g�r�e�e�m�e�n�t�s� �l�i�n�k�e�d� �t�o� �s�p�e�c�i�f�i�c� �s�t�a�n�d�a�r�d� �i�n�d�u�s�t�r�i�a�l� 
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�1�0�.� 

�1�1�.� 

�1�2�.� 

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

�q�u�e�s�t�i�o�n�s� �1�5�,� �1�6�,� �1�7�,� �a�n�d� �1�8� �a�n�d� �l�i�n�k�e�d� �t�h�e�m� �w�i�t�h� �t�h�e� �s�t�a�n�d�a�r�d� 

�i�n�d�u�s�t�r�i�a�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s� �l�i�s�t�e�d� �i�n� �r�e�s�p�o�n�s�e� �t�o� �q�u�e�s�t�i�o�n� �1�-�i�.� 

�P�r�o�g�r�a�m� �M�a�n�a�g�e�m�e�n�t� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �F�r�e�q�u�e�n�c�y� �d�i�s�t�r�i�b�u�t�i�o�n�s� �w�e�r�e� 

�u�s�e�d� �t�o� �d�e�s�c�r�i�b�e� �r�e�s�p�o�n�s�e�s� �t�o� �q�u�e�s�t�i�o�n�s� �2�0� �a�n�d� �2�1�.� 

�P�a�r�t�i�c�i�p�a�n�t� �S�e�l�e�c�t�i�o�n� �B�y� �S�t�a�n�d�a�r�d� �I�n�d�u�s�t�r�i�a�l� �C�l�a�s�s�i�f�i�c�a�t�i�o�n�.� �C�r�o�s�s�-� 

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

�r�e�s�p�o�n�s�e�s� �t�o� �q�u�e�s�t�i�o�n�s� �2�2� �a�n�d� �2�3� �a�n�d� �l�i�n�k� �t�h�e�m� �w�i�t�h� �t�h�e� �s�t�a�n�d�a�r�d� 

�i�n�d�u�s�t�r�i�a�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s� �l�i�s�t�e�d� �i�n� �r�e�s�p�o�n�s�e� �t�o� �q�u�e�s�t�i�o�n� �1�-�i�.� 

�A�s�s�i�s�t�a�n�c�e� �T�o� �T�e�r�m�i�n�a�t�e�d� �o�r� �O�u�t�p�l�a�c�e�d� �W�o�r�k�e�r�s� �B�y� �S�t�a�n�d�a�r�d� 

�I�n�d�u�s�t�r�i�a�l� �C�l�a�s�s�i�f�i�c�a�t�i�o�n�.� �C�r�o�s�s�-�t�a�b�u�l�a�t�i�o�n�s� �a�n�d� �f�r�e�q�u�e�n�c�y� 

�d�i�s�t�r�i�b�u�t�i�o�n�s� �w�e�r�e� �u�s�e�d� �t�o� �d�e�s�c�r�i�b�e� �r�e�s�p�o�n�s�e�s� �t�o� �q�u�e�s�t�i�o�n�s� �2�4� �a�-�i� �a�n�d� 

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

�t�o� �q�u�e�s�t�i�o�n� �1�-�i�.� 

�P�r�o�g�r�a�m� �F�u�n�d�i�n�g� �B�y� �S�t�a�n�d�a�r�d� �I�n�d�u�s�t�r�i�a�l� �C�l�a�s�s�i�f�i�c�a�t�i�o�n�.� �M�e�a�n�s�,� 

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

�d�e�s�c�r�i�b�e� �r�e�s�p�o�n�s�e�s� �t�o� �q�u�e�s�t�i�o�n�s� �2�5�,� �2�6�,� �a�n�d� �2�7� �a�n�d� �l�i�n�k� �t�h�e�m� �w�i�t�h� �t�h�e� 

�s�t�a�n�d�a�r�d� �i�n�d�u�s�t�r�i�a�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s� �l�i�s�t�e�d� �i�n� �r�e�s�p�o�n�s�e� �t�o� �q�u�e�s�t�i�o�n� �1�-�i�.� 
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�R�e�s�e�a�r�c�h� �Q�u�e�s�t�i�o�n� �3�.� �W�h�a�t� �a�r�e� �t�h�e� �s�t�a�t�e� �a�n�d� �r�e�g�i�o�n�a�l� �d�i�s�t�r�i�b�u�t�i�o�n�s� 

�o�f� �j�o�i�n�t� �u�n�i�o�n�-�m�a�n�a�g�e�m�e�n�t� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s�?� 

�P�r�o�g�r�a�m� �T�y�p�e� �D�i�s�t�r�i�b�u�t�i�o�n� �B�y� �S�t�a�t�e� �a�n�d� �R�e�g�i�o�n�.� �C�r�o�s�s�-�t�a�b�u�l�a�t�i�o�n�s� �a�n�d� 

�f�r�e�q�u�e�n�c�y� �d�i�s�t�r�i�b�u�t�i�o�n�s� �w�e�r�e� �u�s�e�d� �t�o� �d�e�s�c�r�i�b�e� �r�e�s�p�o�n�s�e�s� �t�o� �q�u�e�s�t�i�o�n�s� �4�,� �5�,� �1�2�,� 

�a�n�d� �1�5� �a�n�d� �l�i�n�k� �t�h�e�m� �w�i�t�h� �t�h�e� �g�e�o�g�r�a�p�h�i�c� �d�i�s�t�r�i�b�u�t�i�o�n� �a�s� �r�e�p�r�e�s�e�n�t�e�d� �i�n� 

�r�e�s�p�o�n�s�e� �t�o� �q�u�e�s�t�i�o�n� �3�-�c�.� 

�S�u�m�m�a�r�y� 

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

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

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

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

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

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

�p�r�e�s�e�n�t�e�d�.� 
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�C�h�a�p�t�e�r� �4� 

�D�a�t�a� �A�n�a�l�y�s�i�s� �a�n�d� �F�i�n�d�i�n�g�s� 

�I�n�t�r�o�d�u�c�t�i�o�n� 

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

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

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

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

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

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

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

�i�n�c�l�u�d�e�d�.� 

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

�T�h�e� �s�t�u�d�y� �c�o�n�s�i�s�t�e�d� �o�f� �7�9�8� �c�o�l�l�e�c�t�i�v�e� �b�a�r�g�a�i�n�i�n�g� �a�g�r�e�e�m�e�n�t�s� 

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

�c�a�s�e� �f�i�l�e�s� �m�a�i�n�t�a�i�n�e�d� �b�y� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �B�u�r�e�a�u� �o�f� �L�a�b�o�r� �S�t�a�t�i�s�t�i�c�s�,� 

�D�i�v�i�s�i�o�n� �o�f� �I�n�d�u�s�t�r�i�a�l� �R�e�l�a�t�i�o�n�s�,� �D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r�-�M�a�n�a�g�e�m�e�n�t� 

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

�b�e�t�w�e�e�n� �J�a�n�u�a�r�y� �1�,� �1�9�9�0�,� �a�n�d� �J�a�n�u�a�r�y� �1�,� �1�9�9�5�,� �t�h�u�s� �r�e�m�o�v�i�n�g� �d�a�t�e�d� 

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

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

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

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

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

�f�u�n�c�t�i�o�n�s�.� 

�O�n�l�y� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �p�r�i�v�a�t�e� �s�e�c�t�o�r� �f�i�r�m�s� �e�m�p�l�o�y�i�n�g� �1�,�0�0�0� �o�r� �m�o�r�e� 

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

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

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

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

�L�a�b�o�r� �S�t�a�t�i�s�t�i�c�s�,� �D�i�v�i�s�i�o�n� �o�f� �I�n�d�u�s�t�r�i�a�l� �R�e�l�a�t�i�o�n�s�,� �D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r�-� 

�M�a�n�a�g�e�m�e�n�t� �a�c�c�e�p�t�e�d� �o�n�l�y� �a�g�r�e�e�m�e�n�t�s� �t�h�a�t� �c�o�v�e�r�e�d� �n�o�t� �l�e�s�s� �t�h�a�n� �1�,�0�0�0� 

�e�m�p�l�o�y�e�e�s� �f�o�r� �i�n�c�l�u�s�i�o�n� �i�n� �t�h�e�i�r� �a�r�c�h�i�v�e�s�.� �D�u�r�i�n�g� �t�h�i�s� �t�i�m�e�,� �1�3�5� �u�n�i�o�n�s� 

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

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

�7�9� �(�5�9�%�)� �o�f� �t�h�e�s�e� �u�n�i�o�n�s�.� 

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

�c�l�a�s�s�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �c�o�m�p�a�n�y� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �a�g�r�e�e�m�e�n�t�.� �T�h�i�s� �s�t�u�d�y ��s� 
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�p�o�p�u�l�a�t�i�o�n� �i�n�c�l�u�d�e�d� �c�o�m�p�a�n�i�e�s� �c�l�a�s�s�i�f�i�e�d� �w�i�t�h�i�n� �4�7� �(�6�5�%�)� �o�f� �t�h�e� �7�2� �s�t�a�n�d�a�r�d� 

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

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

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

�T�a�b�l�e� �1� �a�l�s�o� �d�e�s�c�r�i�b�e�s� �t�h�e� �n�u�m�b�e�r� �a�n�d� �f�r�e�q�u�e�n�c�y� �o�f� �a�g�r�e�e�m�e�n�t�s� �t�h�a�t� �i�n�c�l�u�d�e�d� 

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

�p�r�o�v�i�s�i�o�n�s�.� 

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

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

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

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

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

�t�a�b�l�e�.� 

�D�a�t�a� �A�n�a�l�y�s�i�s� 

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

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

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

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

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

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

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

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

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

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

�7�9�8� �c�o�l�l�e�c�t�i�v�e� �b�a�r�g�a�i�n�i�n�g� �a�g�r�e�e�m�e�n�t�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �s�t�u�d�y�.� 

�A�n�a�l�y�s�i�s� �o�f� �R�e�s�e�a�r�c�h� �Q�u�e�s�t�i�o�n� �O�n�e� 

�R�e�s�e�a�r�c�h� �Q�u�e�s�t�i�o�n� �1�.� �W�h�a�t� �j�o�i�n�t� �u�n�i�o�n�-�m�a�n�a�g�e�m�e�n�t� �t�r�a�i�n�i�n�g� 

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

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

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

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

�S�k�i�l�l�s� �t�r�a�i�n�i�n�g� �p�r�o�v�i�s�i�o�n�s� �w�e�r�e� �e�x�t�a�n�t� �i�n� �7�8�7� �(�9�9�%�)� �o�f� �t�h�e� �7�9�8� 

�a�g�r�e�e�m�e�n�t�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �s�t�u�d�y�.� �T�h�e�s�e� �a�g�r�e�e�m�e�n�t�s� �r�e�p�r�e�s�e�n�t� �7�6� �(�9�6�%� �)�o�f� �_� 

�t�h�e� �7�9� �d�i�f�f�e�r�e�n�t� �u�n�i�o�n�s� �i�n� �t�h�i�s� �s�t�u�d�y ��s� �p�o�p�u�l�a�t�i�o�n�.� �A�p�p�r�e�n�t�i�c�e�s�h�i�p� �p�r�o�v�i�s�i�o�n�s� 

�w�e�r�e� �i�n�c�l�u�d�e�d� �i�n� �6�0�4� �(�7�6�%�)� �a�g�r�e�e�m�e�n�t�s�.� �A�p�p�r�e�n�t�i�c�e�s�h�i�p� �p�r�o�v�i�s�i�o�n�s� �w�e�r�e� 
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�m�o�s�t� �c�o�m�m�o�n�l�y� �e�n�c�o�u�n�t�e�r�e�d� �i�n� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �m�a�n�u�f�a�c�t�u�r�i�n�g� �o�r� 

�c�o�n�s�t�r�u�c�t�i�o�n� �c�o�m�p�a�n�i�e�s� �a�n�d� �w�e�r�e� �f�o�u�n�d� �i�n� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �6�1� �(�8�8�%�)� 

�d�i�f�f�e�r�e�n�t� �u�n�i�o�n�s�.� 

�T�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �c�l�a�u�s�e�s� �w�e�r�e� �f�o�u�n�d� �i�n� �2�6�7� �(�3�4�%�)� �o�f� �t�h�e� �7�9�8� 

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

�a�c�r�o�s�s� �t�h�e� �u�n�i�o�n� �s�p�e�c�t�r�u�m� �a�n�d� �w�e�r�e� �d�i�s�c�o�v�e�r�e�d� �i�n� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �5�3� �(�6�7�%�)� 

�o�f� �t�h�e� �7�9� �d�i�f�f�e�r�e�n�t� �u�n�i�o�n�s� �r�e�p�r�e�s�e�n�t�e�d� �i�n� �t�h�i�s� �s�t�u�d�y ��s� �p�o�p�u�l�a�t�i�o�n�.� �E�d�u�c�a�t�i�o�n�a�l� 

�l�e�a�v�e� �w�a�s� �t�h�e� �l�e�a�s�t� �f�r�e�q�u�e�n�t�l�y� �d�e�t�e�c�t�e�d� �p�r�o�v�i�s�i�o�n� �w�i�t�h� �o�n�l�y� �1�0�2� �(�1�3�%�)� �o�f� �a�l�l� 

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

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

�2�9� �(�3�7�%�)� �d�i�f�f�e�r�e�n�t� �u�n�i�o�n�s�.� 

�T�a�b�l�e� �1� �p�r�o�v�i�d�e�s� �t�h�e� �f�r�e�q�u�e�n�c�y� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �s�k�i�l�l�s� �t�r�a�i�n�i�n�g�,� 

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

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

�a�l�l� �(�9�9�%�)� �o�f� �t�h�e� �c�o�l�l�e�c�t�i�v�e� �b�a�r�g�a�i�n�i�n�g� �a�g�r�e�e�m�e�n�t�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �s�t�u�d�y�.� �T�h�e� 

�L�e�a�t�h�e�r� �G�o�o�d�s�,� �P�l�a�s�t�i�c�s�,� �a�n�d� �N�o�v�e�l�t�y� �W�o�r�k�e�r�s� �U�n�i�o�n� �(�U�C� �1�4�1�)�,� �t�h�e� �N�o�v�e�l�t�y� 

�a�n�d� �P�r�o�d�u�c�t�i�o�n� �W�o�r�k�e�r�s� �U�n�i�o�n� �(�U�C� �2�2�1�)�,� �a�n�d� �t�h�e� �N�a�t�i�o�n�a�l� �F�o�o�t�b�a�l�l� �L�e�a�g�u�e� 

�P�l�a�y�e�r�s� �A�s�s�o�c�i�a�t�i�o�n� �(�U�C� �5�2�0�)� �w�e�r�e� �t�h�e� �o�n�l�y� �u�n�i�o�n�s� �t�h�a�t� �i�n�c�l�u�d�e�d� �a�t� �l�e�a�s�t� �o�n�e� 

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

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

�c�o�n�s�t�r�u�c�t�i�o�n� �t�r�a�d�e�s�.� �A�s� �s�h�o�w�n� �i�n� �T�a�b�l�e� �1�,� �a�p�p�r�e�n�t�i�c�e�s�h�i�p� �p�r�o�v�i�s�i�o�n�s� �w�e�r�e� 

�f�o�u�n�d� �i�n� �3�4� �(�1�0�0�%�)�!� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �U�n�i�o�n� �o�f� �O�p�e�r�a�t�i�n�g� �E�n�g�i�n�e�e�r�s� �(�U�C� 

�1�2�9�)�,� �2�9� �(�1�0�0�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �P�l�u�m�b�e�r�s� �a�n�d� �P�i�p�e�f�i�t�t�e�r�s� �U�n�i�o�n� �(�U�C� 

�1�7�0�)�,� �6�4� �(�9�8�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �B�r�o�t�h�e�r�h�o�o�d� �o�f� �C�a�r�p�e�n�t�e�r�s� �a�n�d� 

�J�o�i�n�e�r�s�(�U�C� �1�1�9�)�,� �5�1� �(�8�8�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �U�n�i�t�e�d� �S�t�e�e�l�w�o�r�k�e�r�s� �(�U�C� �3�3�5�)�,� 

�a�n�d� �6�6� �(�7�8�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �B�r�o�t�h�e�r�h�o�o�d� �o�f� �E�l�e�c�t�r�i�c�a�l� 

�W�o�r�k�e�r�s� �(�U�C� �1�2�7�)�.� 

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

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

�W�o�r�k�e�r�s� �(�U�C� �3�0�2�)� �h�a�d� �4�0� �(�8�3�%�)�!� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �a�p�p�r�e�n�t�i�c�e�s�h�i�p� �p�r�o�v�i�s�i�o�n�s� 

�w�h�i�l�e� �t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �A�s�s�o�c�i�a�t�i�o�n� �o�f� �M�a�c�h�i�n�i�s�t�s� �(�U�C� �2�1�8�)� �a�l�s�o� �h�a�d� �4�0� �(�9�8�%�)� 

�a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e�s�e� �p�r�o�v�i�s�i�o�n�s�.� 

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

�a�c�r�o�s�s� �t�h�e� �u�n�i�o�n� �s�p�e�c�t�r�u�m�.� �T�h�i�s� �c�l�a�u�s�e� �o�r� �p�r�o�v�i�s�i�o�n� �w�a�s� �f�o�u�n�d� �i�n� �2�3� �(�8�8�%�)�?� 

�a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� �W�o�r�k�e�r�s� �o�f� �A�m�e�r�i�c�a� �(�U�C� �3�4�6�)�,� �1�4� 

� � 

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

�2� �A�l�l� �p�e�r�c�e�n�t�a�g�e� �f�i�g�u�r�e�s� �i�n� �t�h�i�s� �p�a�r�a�g�r�a�p�h� �r�e�p�r�e�s�e�n�t� �o�n�l�y� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �a� �s�p�e�c�i�f�i�c�a�l�l�y� �r�e�f�e�r�e�n�c�e�d� 
�u�n�i�o�n� �t�h�a�t� �i�n�c�l�u�d�e�d� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �p�r�o�v�i�s�i�o�n�s�.� �T�h�e�y� �d�o� �n�o�t� �r�e�p�r�e�s�e�n�t� �a� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� �s�t�u�d�i�e�d�.� 
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�(�8�2�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �S�e�r�v�i�c�e� �E�m�p�l�o�y�e�e�s� �I�n�t�e�r�n�a�t�i�o�n�a�l� �U�n�i�o�n� �(�U�C� �1�1�8�)�,� 

�a�n�d� �3�4� �(�7�1�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �U�n�i�t�e�d� �A�u�t�o� �W�o�r�k�e�r�s� �(�U�C� �3�0�2�)�.� �U�n�i�o�n�s� 

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

�p�r�o�g�r�a�m�s� �w�i�t�h� �3�4� �(�4�0�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �B�r�o�t�h�e�r�h�o�o�d� �o�f� 

�E�l�e�c�t�r�i�c�a�l� �W�o�r�k�e�r�s� �(�U�C� �1�2�7�)� �a�n�d� �2�5� �(�4�3�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �U�n�i�t�e�d� 

�S�t�e�e�l�w�o�r�k�e�r�s� �(�U�C� �3�3�5�)� �i�n�c�l�u�d�i�n�g� �t�h�i�s� �p�r�o�v�i�s�i�o�n�.� �I�n�d�e�p�e�n�d�e�n�t�,� �s�i�n�g�l�e� 

�c�o�m�p�a�n�y� �u�n�i�o�n�s� �(�U�C� �5�0�0�)� �a�l�s�o� �s�t�r�e�s�s�e�d� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �b�e�n�e�f�i�t�s� �w�i�t�h� �1�1� 

�(�7�9�%�)� �a�g�r�e�e�m�e�n�t�s� �i�n�c�l�u�d�i�n�g� �t�h�i�s� �p�r�o�v�i�s�i�o�n�.� 

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

�i�d�e�n�t�i�f�i�e�d� �b�e�n�e�f�i�t� �a�n�d� �w�e�r�e� �e�x�t�a�n�t� �i�n� �o�n�l�y� �1�0�2� �a�g�r�e�e�m�e�n�t�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�i�s� 

�s�t�u�d�y�.� �T�h�i�s� �c�l�a�u�s�e� �w�a�s� �f�o�u�n�d� �i�n� �2�5� �(�5�6�%�)�?� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �U�n�i�t�e�d� �A�u�t�o� 

�W�o�r�k�e�r�s� �(�U�C� �3�0�2�)� �a�n�d� �1�6� �(�2�8�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �U�n�i�t�e�d� �S�t�e�e�l� �W�o�r�k�e�r�s� 

�(�U�C� �3�3�5�)�.� �T�h�i�s� �p�r�o�v�i�s�i�o�n� �w�a�s� �n�o�t� �c�o�n�c�e�n�t�r�a�t�e�d� �i�n� �a�n�y� �s�p�e�c�i�f�i�c� �u�n�i�o�n� �o�r� 

�s�e�c�t�o�r�.� 

�T�a�b�l�e� �2� �a�l�s�o� �p�r�o�v�i�d�e�s� �t�h�e� �f�r�e�q�u�e�n�c�y� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �s�k�i�l�l�s� �t�r�a�i�n�i�n�g�,� 

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

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

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

� � 

�3� �A�l�l� �p�e�r�c�e�n�t�a�g�e� �f�i�g�u�r�e�s� �i�n� �t�h�i�s� �p�a�r�a�g�r�a�p�h� �r�e�p�r�e�s�e�n�t� �o�n�l�y� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �a� �s�p�e�c�i�f�i�c�a�l�l�y� �r�e�f�e�r�e�n�c�e�d� 
�u�n�i�o�n� �t�h�a�t� �i�n�c�l�u�d�e�d� �e�d�u�c�a�t�i�o�n�a�l� �l�e�a�v�e� �p�r�o�v�i�s�i�o�n�s�.� �T�h�e�y� �d�o� �n�o�t� �r�e�p�r�e�s�e�n�t� �a� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� �s�t�u�d�i�e�d�.� 
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�p�o�p�u�l�a�t�i�o�n� �i�n�c�l�u�d�e�d� �c�o�m�p�a�n�i�e�s� �c�l�a�s�s�i�f�i�e�d� �w�i�t�h�i�n� �4�7� �(�6�5�%�)� �o�f� �t�h�e� �7�2� �s�t�a�n�d�a�r�d� 

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

�S�k�i�l�l�s� �t�r�a�i�n�i�n�g� �p�r�o�v�i�s�i�o�n�s� �w�e�r�e� �f�o�u�n�d� �i�n� �7�8�7� �(�9�9�%� �)�a�g�r�e�e�m�e�n�t�s� 

�r�e�p�r�e�s�e�n�t�i�n�g� �a�l�l� �(�1�0�0�%�)� �s�t�a�n�d�a�r�d� �i�n�d�u�s�t�r�i�a�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s�.� �T�h�e�s�e� �p�r�o�v�i�s�i�o�n�s� 

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

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

�A�p�p�r�e�n�t�i�c�e�s�h�i�p� �p�r�o�v�i�s�i�o�n�s� �w�e�r�e� �f�o�u�n�d� �i�n� �6�0�4� �(�7�6�%�)� �a�g�r�e�e�m�e�n�t�s�.� 

�T�h�e�s�e� �p�r�o�v�i�s�i�o�n�s� �w�e�r�e� �e�x�t�a�n�t� �i�n� �3�8� �(�8�1�%�)� �o�f� �t�h�e� �4�7� �s�t�a�n�d�a�r�d� �i�n�d�u�s�t�r�i�a�l� 

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

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

�s�t�a�n�d�a�r�d� �i�n�d�u�s�t�r�i�a�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �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� �C�o�n�s�t�r�u�c�t�i�o�n�,� �S�p�e�c�i�a�l� �T�r�a�d�e� �C�o�n�t�r�a�c�t�o�r�s� �(�S�I�C� �1�7�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �h�a�d� �t�h�e� 

�m�o�s�t� �a�g�r�e�e�m�e�n�t�s� �i�n�c�l�u�d�i�n�g� �a�p�p�r�e�n�t�i�c�e�s�h�i�p� �p�r�o�v�i�s�i�o�n�s� �w�i�t�h� �1�0�9� �(�9�9�%� �)�4� 

�a�g�r�e�e�m�e�n�t�s�.� �T�h�e� �C�o�n�s�t�r�u�c�t�i�o�n�,� �G�e�n�e�r�a�l� �C�o�n�t�r�a�c�t�o�r�s� �(�S�I�C� �1�5�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� 

�h�a�d� �t�h�i�s� �p�r�o�v�i�s�i�o�n� �i�n� �7�2� �(�8�1�%�)� �a�g�r�e�e�m�e�n�t�s� �w�h�i�l�e� �t�h�e� �C�o�n�s�t�r�u�c�t�i�o�n�,� �H�e�a�v�y� 

�C�o�n�s�t�r�u�c�t�i�o�n� �(�S�I�C� �1�6�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �h�a�d� �t�h�i�s� �p�r�o�v�i�s�i�o�n� �i�n� �5�5� �(�7�5�%�)� 

�a�g�r�e�e�m�e�n�t�s�.� 

� � 

�4� �A�l�l� �p�e�r�c�e�n�t�a�g�e� �f�i�g�u�r�e�s� �i�n� �t�h�i�s� �p�a�r�a�g�r�a�p�h� �r�e�p�r�e�s�e�n�t� �o�n�l�y� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h�i�n� �a� �s�p�e�c�i�f�i�c�a�l�l�y� 
�r�e�f�e�r�e�n�c�e�d� �s�t�a�n�d�a�r�d� �i�n�d�u�s�t�r�i�a�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �t�h�a�t� �i�n�c�l�u�d�e�d� �a�p�p�r�e�n�t�i�c�e�s�h�i�p� �p�r�o�v�i�s�i�o�n�s�.� �T�h�e�y� �d�o� �n�o�t� �r�e�p�r�e�s�e�n�t� �a� 
�p�e�r�c�e�n�t�a�g�e� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� �s�t�u�d�i�e�d�.� 
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�A�p�p�r�e�n�t�i�c�e�s�h�i�p� �p�r�o�v�i�s�i�o�n�s� �w�e�r�e� �a�l�s�o� �f�o�u�n�d� �i�n� �6�3� �(�8�5�%� �)�°� �a�g�r�e�e�m�e�n�t�s� �i�n� 

�t�h�e� �M�a�n�u�f�a�c�t�u�r�i�n�g�,� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �E�q�u�i�p�m�e�n�t� �(�S�I�C� �3�7�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�,� �4�2� 

�(�8�8�%�)� �a�g�r�e�e�m�e�n�t�s� �i�n� �t�h�e� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �a�n�d� �P�u�b�l�i�c� �U�t�i�l�i�t�i�e�s�,� �E�l�e�c�t�r�i�c� �a�n�d� �G�a�s� 

�(�S�I�C� �4�9�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�,� �a�n�d� �4�0� �(�9�1�%�)� �a�g�r�e�e�m�e�n�t�s� �i�n� �t�h�e� �M�a�n�u�f�a�c�t�u�r�i�n�g�,� 

�P�r�i�m�a�r�y� �M�e�t�a�l� �I�n�d�u�s�t�r�i�e�s� �(�S�I�C� �3�3�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�.� 

�T�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �p�r�o�v�i�s�i�o�n�s� �w�e�r�e� �d�i�s�c�o�v�e�r�e�d� �i�n� �2�6�7� �(�3�4�%�)� �o�f� �t�h�e� �t�o�t�a�l� 

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

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

�3�6� �(�7�6�%�)� �o�f� �t�h�e� �4�7� �s�t�a�n�d�a�r�d� �i�n�d�u�s�t�r�i�a�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s� �c�o�v�e�r�e�d� �b�y� �t�h�i�s� �s�t�u�d�y�.� 

�T�h�e�s�e� �c�l�a�u�s�e�s� �w�e�r�e� �f�o�u�n�d� �i�n� �4�0� �(�8�9�%� �)�°� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �c�o�m�p�a�n�i�e�s� �i�n� �t�h�e� 

�T�r�a�n�s�p�o�r�t�a�t�i�o�n� �a�n�d� �P�u�b�l�i�c� �U�t�i�l�i�t�i�e�s�,� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� �(�S�I�C� �4�8�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�,� 

�3�9� �(�5�3�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �c�o�m�p�a�n�i�e�s� �i�n� �t�h�e� �M�a�n�u�f�a�c�t�u�r�i�n�g�,� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� 

�E�q�u�i�p�m�e�n�t� �(�S�I�C� �3�7�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�,� �a�n�d� �2�7� �(�9�6�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �c�o�m�p�a�n�i�e�s� 

�i�n� �t�h�e� �S�e�r�v�i�c�e�s�,� �H�e�a�l�t�h� �S�e�r�v�i�c�e�s� �(�S�I�C� �8�0�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�.� 

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

�p�r�o�v�i�s�i�o�n� �a�n�d� �w�e�r�e� �f�o�u�n�d� �i�n� �o�n�l�y� �1�0�2� �(�1�3�%�)� �a�g�r�e�e�m�e�n�t�s�.� �T�h�e�s�e� �p�r�o�v�i�s�i�o�n�s� 

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

� � 

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

�6� �A�l�l� �p�e�r�c�e�n�t�a�g�e� �f�i�g�u�r�e�s� �i�n� �t�h�i�s� �p�a�r�a�g�r�a�p�h� �r�e�p�r�e�s�e�n�t� �o�n�l�y� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h�i�n� �a� �s�p�e�c�i�f�i�c�a�l�l�y� �r�e�f�e�r�e�n�c�e�d� �s�t�a�n�d�a�r�d� 
�i�n�d�u�s�t�r�i�a�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �t�h�a�t� �i�n�c�l�u�d�e�d� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �p�r�o�v�i�s�i�o�n�s�.� �T�h�e�y� �d�o� �n�o�t� �r�e�p�r�e�s�e�n�t� �a� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� �s�t�u�d�i�e�d�.� 
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�t�h�e�s�e� �p�r�o�v�i�s�i�o�n�s� �f�o�u�n�d� �i�n� �2�2� �(�4�7�%�)� �o�f� �t�h�e� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s� �c�o�v�e�r�e�d� �b�y� �t�h�i�s� 

�s�t�u�d�y�.� 

�E�d�u�c�a�t�i�o�n�a�l� �l�e�a�v�e� �c�l�a�u�s�e�s� �w�e�r�e� �f�o�u�n�d� �i�n� �2�7� �(�3�8�%� �) �� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� 

�c�o�m�p�a�n�i�e�s� �i�n� �t�h�e� �M�a�n�u�f�a�c�t�u�r�i�n�g�,� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �E�q�u�i�p�m�e�n�t� �(�S�I�C� �3�7�)� 

�c�l�a�s�s�i�f�i�c�a�t�i�o�n�,� �1�7� �(�6�1�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �c�o�m�p�a�n�i�e�s� �i�n� �t�h�e� �S�e�r�v�i�c�e�s�,� �H�e�a�l�t�h� 

�S�e�r�v�i�c�e�s� �(�S�I�C� �8�0�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�,� �a�n�d� �9� �(�2�1�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �c�o�m�p�a�n�i�e�s� �i�n� 

�t�h�e� �M�a�n�u�f�a�c�t�u�r�i�n�g�,� �P�r�i�m�a�r�y� �M�e�t�a�l� �I�n�d�u�s�t�r�i�e�s� �(�S�I�C� �3�3�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�.� 

�A�n�a�l�y�s�i�s� �o�f� �R�e�s�e�a�r�c�h� �Q�u�e�s�t�i�o�n� �T�w�o� 

�R�e�s�e�a�r�c�h� �Q�u�e�s�t�i�o�n� �2�.� �W�h�a�t� �a�r�e� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �c�o�m�m�o�n� �j�o�i�n�t� 

�u�n�i�o�n�-�m�a�n�a�g�e�m�e�n�t� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s�?� 

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

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

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

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

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

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

� � 

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

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

�d�e�v�e�l�o�p�m�e�n�t� �c�o�u�r�s�e�s�.� �T�a�b�l�e� �3� �p�r�o�v�i�d�e�s� �i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� �t�h�e� �s�k�i�l�l� 

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

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

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

�s�p�e�c�i�f�i�c� �j�o�b�s� �w�i�t�h�i�n� �t�h�e� �c�o�m�p�a�n�y� �w�e�r�e� �i�n�c�l�u�d�e�d� �i�n� �7�8�7� �(�9�9�%�)� �o�f� �t�h�e� �t�o�t�a�l� 

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

�t�r�a�i�n� �a� �p�e�r�s�o�n� �f�o�r� �a� �s�p�e�c�i�f�i�c� �j�o�b� �w�i�t�h�i�n� �t�h�e� �c�o�m�p�a�n�y� �w�e�r�e� �p�r�o�v�i�d�e�d� �i�n� �7�4�3� 

�(�9�3�%� �)�*�§� �a�g�r�e�e�m�e�n�t�s� �t�h�a�t� �i�n�c�l�u�d�e�d� �s�k�i�l�l�s� �t�r�a�i�n�i�n�g� �c�l�a�u�s�e�s� �o�r� �p�r�o�v�i�s�i�o�n�s�.� �J�o�b� 

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

�i�n�t�r�o�d�u�c�e�d� �i�n�t�o� �t�h�e� �c�o�m�p�a�n�y� �w�e�r�e� �c�o�v�e�r�e�d� �i�n� �7�6�1� �(�9�6�%�)� �a�g�r�e�e�m�e�n�t�s�.� �T�a�b�l�e� �3� 

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

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

�i�n� �o�n�l�y� �1�2�1� �(�1�6�%�)� �a�g�r�e�e�m�e�n�t�s�.� �P�e�r�s�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �c�o�u�r�s�e�s� �w�e�r�e� �c�o�v�e�r�e�d� 

�e�v�e�n� �l�e�s�s� �f�r�e�q�u�e�n�t�l�y� �w�i�t�h� �o�n�l�y� �6�5� �(�8�%�)� �a�g�r�e�e�m�e�n�t�s� �p�r�o�v�i�d�i�n�g� �f�u�n�d�i�n�g� �f�o�r� �t�h�i�s� 

�t�y�p�e� �c�o�u�r�s�e�.� 
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�§� �A�l�l� �p�e�r�c�e�n�t�a�g�e� �f�i�g�u�r�e�s� �i�n� �t�h�e� �r�e�m�a�i�n�d�e�r� �o�f� �t�h�i�s� �p�a�r�a�g�r�a�p�h� �r�e�p�r�e�s�e�n�t� �a� �p�e�r�c�e�n�t�a�g�e� �o�f� �t�h�e� �7�8�7� �a�g�r�e�e�m�e�n�t�s� �t�h�a�t� 
�i�n�c�l�u�d�e�d� �s�k�i�l�l�s� �t�r�a�i�n�i�n�g� �p�r�o�v�i�s�i�o�n�s�.� 
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�T�a�b�l�e� �3� �a�l�s�o� �i�n�c�l�u�d�e�s� �i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� �t�r�a�i�n�i�n�g� �c�o�u�r�s�e�s� �t�h�a�t� 

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

�e�q�u�i�v�a�l�e�n�c�y� �d�i�p�l�o�m�a�.� �T�h�i�s� �p�r�o�v�i�s�i�o�n� �w�a�s� �f�o�u�n�d� �i�n� �2�3� �(�4�0�%�)�?� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� 

�t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �L�a�b�o�r�e�r�s� �U�n�i�o�n� �(�U�C� �1�4�3�)�,� �2�1� �(�8�1�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� 

�C�o�m�m�u�n�i�c�a�t�i�o�n�s� �W�o�r�k�e�r�s� �o�f� �A�m�e�r�i�c�a� �(�U�C� �3�4�6�)�,� �1�8� �(�2�2�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� 

�t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �B�r�o�t�h�e�r�h�o�o�d� �o�f� �E�l�e�c�t�r�i�c�a�l� �W�o�r�k�e�r�s� �(�U�C� �1�2�7�)�,� �a�n�d� �1�6� �(�2�8�%�)� 

�a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �U�n�i�t�e�d� �S�t�e�e�l� �W�o�r�k�e�r�s� �(�U�C� �3�3�5�)�.� 

�T�a�b�l�e� �3� �s�h�o�w�s� �t�h�a�t� �n�o�t� �m�a�n�y� �a�g�r�e�e�m�e�n�t�s�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �s�t�a�n�d�a�r�d� 

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

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

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

�c�o�m�p�a�n�y� �n�e�e�d�s�.� �T�h�e� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� �W�o�r�k�e�r�s� �o�f� �A�m�e�r�i�c�a� �(�U�C� �3�4�6�)� �w�a�s� �t�h�e� 

�o�n�l�y� �u�n�i�o�n� �t�o� �i�n�c�l�u�d�e� �t�h�i�s� �p�r�o�v�i�s�i�o�n� �i�n� �o�v�e�r� �h�a�l�f� �o�f� �t�h�e�i�r� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �2�1� 

�(�8�1�%�)�'�°� �a�g�r�e�e�m�e�n�t�s� �i�n�c�l�u�d�i�n�g� �t�h�i�s� �p�r�o�v�i�s�i�o�n�.� �T�h�e�s�e� �c�o�u�r�s�e�s� �w�e�r�e� �a�l�s�o� 

�c�o�v�e�r�e�d� �b�y� �1�4� �(�2�4�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �U�n�i�t�e�d� �S�t�e�e�l� �W�o�r�k�e�r�s� �(�U�C� �3�3�5�)�.� 

�T�a�b�l�e� �4� �p�r�o�v�i�d�e�s� �i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� �t�h�e� �s�t�a�n�d�a�r�d� �i�n�d�u�s�t�r�i�a�l� 

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

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

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

�a�g�r�e�e�m�e�n�t�.� 

�T�a�b�l�e� �4� �a�l�s�o� �p�r�o�v�i�d�e�s� �i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� �t�h�e� �s�t�a�n�d�a�r�d� �i�n�d�u�s�t�r�i�a�l� 

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

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

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

�p�e�r�s�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �c�o�u�r�s�e�s� �w�a�s� �f�o�u�n�d� �i�n� �3�3� �(�7�3�%�)�!� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� 

�c�o�m�p�a�n�i�e�s� �i�n� �t�h�e� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �a�n�d� �P�u�b�l�i�c� �U�t�i�l�i�t�i�e�s�,� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� �(�S�I�C� 

�4�8�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �a�n�d� �1�3� �(�3�0�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �c�o�m�p�a�n�i�e�s� �i�n� �t�h�e� 

�M�a�n�u�f�a�c�t�u�r�i�n�g�,� �P�r�i�m�a�r�y� �M�e�t�a�l� �I�n�d�u�s�t�r�i�e�s� �(�S�I�C� �3�3�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�.� 

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

�c�o�m�p�l�e�t�i�o�n� �p�r�o�g�r�a�m�s� �w�e�r�e� �a�l�l�o�w�e�d� �i�n� �3�3� �(�7�3�%�)�!�2� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �c�o�m�p�a�n�i�e�s� 

�i�n� �t�h�e� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �a�n�d� �P�u�b�l�i�c� �U�t�i�l�i�t�i�e�s�,� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� �(�S�I�C� �4�8�)� 

�c�l�a�s�s�i�f�i�c�a�t�i�o�n�,� �1�9� �(�1�7�%�)� �c�o�m�p�a�n�i�e�s� �i�n� �t�h�e� �C�o�n�s�t�r�u�c�t�i�o�n�,� �S�p�e�c�i�a�l� �T�r�a�d�e� 

�C�o�n�t�r�a�c�t�o�r�s� �(�S�I�C� �1�7�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�,� �1�6� �(�2�2�%�)� �c�o�m�p�a�n�i�e�s� �i�n� �t�h�e� �M�a�n�u�f�a�c�t�u�r�i�n�g�,� 

� � 

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

�2� �A�l�l� �p�e�r�c�e�n�t�a�g�e� �f�i�g�u�r�e�s� �i�n� �t�h�i�s� �p�a�r�a�g�r�a�p�h� �r�e�p�r�e�s�e�n�t� �o�n�l�y� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h�i�n� �a� �s�p�e�c�i�f�i�c�a�l�l�y� 
�r�e�f�e�r�e�n�c�e�d� �s�t�a�n�d�a�r�d� �i�n�d�u�s�t�r�i�a�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �t�h�a�t� �i�n�c�l�u�d�e�d� �f�u�n�d�i�n�g� �f�o�r� �h�i�g�h� �s�c�h�o�o�l� �d�i�p�l�o�m�a� �c�o�m�p�l�e�t�i�o�n� �o�r� �g�e�n�e�r�a�l� 
�e�q�u�i�v�a�l�e�n�c�y� �d�i�p�l�o�m�a� �c�o�m�p�l�e�t�i�o�n� �p�r�o�g�r�a�m�s�.� �T�h�e�y� �d�o� �n�o�t� �r�e�p�r�e�s�e�n�t� �a� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� �s�t�u�d�i�e�d�.� 
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�T�r�a�n�s�p�o�r�t�a�t�i�o�n� �E�q�u�i�p�m�e�n�t� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �(�S�I�C� �3�7�)�,� �a�n�d� �1�6� �(�1�5�%�)� �c�o�m�p�a�n�i�e�s� �i�n� 

�t�h�e� �C�o�n�s�t�r�u�c�t�i�o�n�,� �G�e�n�e�r�a�l� �B�u�i�l�d�i�n�g� �C�o�n�t�r�a�c�t�o�r�s� �(�S�I�C� �1�5�)� �c�a�t�e�g�o�r�y�.� 

�T�u�i�t�i�o�n� �A�s�s�i�s�t�a�n�c�e� �o�r� �R�e�i�m�b�u�r�s�e�m�e�n�t� �P�r�o�g�r�a�m�s� 

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

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

�b�o�o�k�s�,� �a�n�d� �s�u�p�p�l�i�e�s�.� �T�h�e�s�e� �t�y�p�e� �p�r�o�v�i�s�i�o�n�s� �w�e�r�e� �i�n�c�l�u�d�e�d� �i�n� �2�6�7� �(�3�4�%�)� �o�f� �t�h�e� 

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

�T�a�b�l�e� �5� �s�h�o�w�s� �t�h�a�t� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �o�r� �r�e�i�m�b�u�r�s�e�m�e�n�t� �p�r�o�v�i�s�i�o�n�s� 
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�i�n�d�u�s�t�r�i�a�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�.� �T�h�i�s� �p�r�o�v�i�s�i�o�n� �w�a�s� �f�o�u�n�d� �i�n� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �4�0� 

�(�8�9�%� �)�#�4� �c�o�m�p�a�n�i�e�s� �i�n� �t�h�e� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �a�n�d� �P�u�b�l�i�c� �U�t�i�l�i�t�i�e�s�,� 

�C�o�m�m�u�n�i�c�a�t�i�o�n�s� �(�S�I�C� �4�8�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�,� �3�9� �(�5�3�%�)� �c�o�m�p�a�n�i�e�s� �i�n� �t�h�e� 

�M�a�n�u�f�a�c�t�u�r�i�n�g�,� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �E�q�u�i�p�m�e�n�t� �(�S�I�C� �3�7�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�,� �a�n�d� �2�7� 

�(�9�6�%� �)� �c�o�m�p�a�n�i�e�s� �i�n� �t�h�e� �S�e�r�v�i�c�e�s�,� �H�e�a�l�t�h� �S�e�r�v�i�c�e�s� �(�S�I�C� �8�0�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�.� 

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

�r�e�p�r�e�s�e�n�t� �4�0�%� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� �t�h�a�t� �c�o�n�t�a�i�n�e�d� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �o�r� 

�r�e�i�m�b�u�r�s�e�m�e�n�t� �p�r�o�v�i�s�i�o�n�s�.� 

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

�t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �o�r� �r�e�i�m�b�u�r�s�e�m�e�n�t� �p�r�o�v�i�s�i�o�n� �b�e� �j�o�b� �r�e�l�a�t�e�d�.� �T�a�b�l�e� �5� �r�e�v�e�a�l�s� 

�t�h�a�t� �t�h�i�s� �r�e�q�u�i�r�e�m�e�n�t� �w�a�s� �i�n�c�l�u�d�e�d� �i�n� �2�1�9� �(�8�2�%�)�5� �a�g�r�e�e�m�e�n�t�s� �i�n� �t�h�i�s� �s�t�u�d�y� 

�i�n�c�l�u�d�i�n�g� �2�8� �(�8�2�%�)�1�6� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �B�r�o�t�h�e�r�h�o�o�d� �o�f� 

�E�l�e�c�t�r�i�c�a�l� �W�o�r�k�e�r�s� �(�U�C� �1�2�7�)�,� �2�8� �(�8�2�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �U�n�i�t�e�d� �A�u�t�o� �W�o�r�k�e�r�s� 

�(�U�C� �3�0�2�)�,� �a�n�d� �2�0� �(�8�0�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �U�n�i�t�e�d� �S�t�e�e�l� �W�o�r�k�e�r�s� �(�U�C� �3�3�5�)�.� 

�T�a�b�l�e� �6� �a�l�s�o� �s�h�o�w�s� �t�h�a�t� �t�h�e� �r�e�q�u�i�r�e�m�e�n�t� �t�h�a�t� �a�n�y� �c�o�u�r�s�e� �o�f� �s�t�u�d�y� �p�a�i�d� 

�f�o�r� �t�h�r�o�u�g�h� �a� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �o�r� �r�e�i�m�b�u�r�s�e�m�e�n�t� �p�r�o�v�i�s�i�o�n� �b�e� �j�o�b� �r�e�l�a�t�e�d� �i�s� 
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�1�4� �A�l�l� �p�e�r�c�e�n�t�a�g�e� �f�i�g�u�r�e�s� �i�n� �t�h�i�s� �p�a�r�a�g�r�a�p�h� �r�e�p�r�e�s�e�n�t� �o�n�l�y� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h�i�n� �a� �s�p�e�c�i�f�i�c�a�l�l�y� 
�r�e�f�e�r�e�n�c�e�d� �s�t�a�n�d�a�r�d� �i�n�d�u�s�t�r�i�a�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �t�h�a�t� �i�n�c�l�u�d�e�d� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �p�r�o�v�i�s�i�o�n�s�.� �T�h�e�y� �d�o� �n�o�t� �r�e�p�r�e�s�e�n�t� �a� 
�p�e�r�c�e�n�t�a�g�e� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� �s�t�u�d�i�e�d�.� 

�4�5� �T�h�i�s� �p�e�r�c�e�n�t�a�g�e� �f�i�g�u�r�e� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �t�h�e� �2�6�7� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �o�r� �r�e�i�m�b�u�r�s�e�m�e�n�t� 
�p�r�o�v�i�s�i�o�n�s� �t�h�a�t� �r�e�q�u�i�r�e�d� �c�o�u�r�s�e�s� �t�a�k�e�n� �b�e� �j�o�b� �r�e�l�a�t�e�d�.� �I�t� �d�o�e�s� �n�o�t� �r�e�p�r�e�s�e�n�t� �a� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� �s�t�u�d�i�e�d�.� 

�1�6� �T�h�i�s� �p�e�r�c�e�n�t�a�g�e� �f�i�g�u�r�e� �a�n�d� �o�t�h�e�r�s� �i�n� �t�h�e� �r�e�m�a�i�n�d�e�r� �o�f� �t�h�i�s� �p�a�r�a�g�r�a�p�h� �r�e�p�r�e�s�e�n�t� �o�n�l�y� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�g�r�e�e�m�e�n�t�s� 
�w�i�t�h� �a� �s�p�e�c�i�f�i�c�a�l�l�y� �r�e�f�e�r�e�n�c�e�d� �u�n�i�o�n� �t�h�a�t� �a�l�l�o�w�e�d� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �o�r� �r�e�i�m�b�u�r�s�e�m�e�n�t� �a�n�d� �r�e�q�u�i�r�e�d� �t�h�a�t� �t�h�e� �c�o�u�r�s�e�s� 
�t�a�k�e�n� �b�e� �j�o�b� �r�e�l�a�t�e�d�.� �T�h�e�y� �d�o� �n�o�t� �r�e�p�r�e�s�e�n�t� �a� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� �s�t�u�d�i�e�d�.�.� 
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�c�o�m�m�o�n�p�l�a�c�e�.� �I�n� �t�h�e� �S�e�r�v�i�c�e�s�,� �H�e�a�l�t�h� �S�e�r�v�i�c�e�s� �(�S�I�C� �8�0�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�,� �2�7� 

�(�1�0�0�%� �)�} �� �a�g�r�e�e�m�e�n�t�s� �i�n�c�l�u�d�e�d� �t�h�i�s� �s�t�i�p�u�l�a�t�i�o�n� �w�h�i�l�e� �i�n� �t�h�e� �M�a�n�u�f�a�c�t�u�r�i�n�g�,� 

�T�r�a�n�s�p�o�r�t�a�t�i�o�n� �E�q�u�i�p�m�e�n�t� �(�S�I�C� �3�7�)� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�,� �3�5� �(�9�0�%�)� �a�g�r�e�e�m�e�n�t�s� �a�l�s�o� 

�i�n�c�l�u�d�e�d� �t�h�e� �s�a�m�e� �r�e�q�u�i�r�e�m�e�n�t�.� �O�n�l�y� �1�9� �(�4�8�%�)� �a�g�r�e�e�m�e�n�t�s� �i�n� �t�h�e� 

�T�r�a�n�s�p�o�r�t�a�t�i�o�n� �a�n�d� �P�u�b�l�i�c� �U�t�i�l�i�t�i�e�s�,� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� �(�S�I�C� �4�8�)� �c�a�t�e�g�o�r�y� �h�a�d� 

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

�b�a�r�g�a�i�n�i�n�g� �p�r�o�c�e�s�s� �b�y� �t�h�e� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� �W�o�r�k�e�r�s� �o�f� �A�m�e�r�i�c�a� �(�I�n�g�r�a�m�,� 

�1�9�9�5�)�.� 

�T�a�b�l�e�s� �5� �a�n�d� �6� �a�l�s�o� �s�h�o�w� �t�h�a�t� �2�1�6� �(�8�1�%�)�!�8� �a�g�r�e�e�m�e�n�t�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�i�s� 

�s�t�u�d�y� �s�t�i�p�u�l�a�t�e�d� �t�h�a�t� �t�h�e� �w�o�r�k�e�r� �w�o�u�l�d� �b�e� �p�a�i�d� �o�r� �r�e�i�m�b�u�r�s�e�d� �1�0�0�%� �o�f� �t�h�e�i�r� 

�t�u�i�t�i�o�n�,� �b�o�o�k�s�,� �a�n�d� �f�e�e�s� �c�o�s�t�s�.� �A�n� �a�d�d�i�t�i�o�n�a�l� �1�9� �(�7�%�)� �a�g�r�e�e�m�e�n�t�s� �s�t�i�p�u�l�a�t�e�d� 

�t�h�a�t� �w�o�r�k�e�r�s� �w�o�u�l�d� �r�e�c�e�i�v�e� �b�e�t�w�e�e�n� �5�0�%� �a�n�d� �9�9�%�.� �A�n�o�t�h�e�r� �3�2� �(�1�2�%�)� 

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

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

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

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

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

� � 

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

�1�8� �A�l�l� �p�e�r�c�e�n�t�a�g�e� �f�i�g�u�r�e�s� �i�n� �t�h�i�s� �p�a�r�a�g�r�a�p�h� �r�e�p�r�e�s�e�n�t� �o�n�l�y� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h�i�n� �a� �s�p�e�c�i�f�i�c�a�l�l�y� 
�r�e�f�e�r�e�n�c�e�d� �s�t�a�n�d�a�r�d� �i�n�d�u�s�t�r�i�a�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �t�h�a�t� �a�l�l�o�w�e�d� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �o�r� �r�e�i�m�b�u�r�s�e�m�e�n�t� �a�n�d� �s�t�i�p�u�l�a�t�e�d� �a� 
�p�e�r�c�e�n�t�a�g�e� �o�f� �t�h�e� �t�u�i�t�i�o�n� �t�h�a�t� �t�h�e� �c�o�m�p�a�n�y� �w�o�u�l�d� �p�a�y�.� �T�h�e�y� �d�o� �n�o�t� �r�e�p�r�e�s�e�n�t� �a� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� �s�t�u�d�i�e�d�.� 
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�a�g�r�e�e�m�e�n�t�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �s�t�u�d�y�,� �h�o�w�e�v�e�r�,� �w�h�e�r�e� �1�7�6� �(�6�6�%�)�!�9� �a�g�r�e�e�m�e�n�t�s� 

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

�c�o�m�p�l�e�t�i�o�n� �o�f� �a� �c�l�a�s�s� �o�r� �c�o�u�r�s�e�.� �A�n� �a�d�d�i�t�i�o�n�a�l� �4�0� �(�1�5�%�)� �a�g�r�e�e�m�e�n�t�s� �d�i�d� �n�o�t� 

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

�w�a�s� �S�t�i�p�u�l�a�t�e�d� �i�n� �o�n�l�y� �6�1� �(�2�2�%�)� �a�g�r�e�e�m�e�n�t�s�.� �A�m�o�n�g� �t�h�e� �l�a�r�g�e�r� �u�n�i�o�n�s�,� �o�n�l�y� 

�t�h�e� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� �W�o�r�k�e�r�s� �o�f� �A�m�e�r�i�c�a� �(�U�C� �3�4�6�)� �w�e�r�e� �a�b�l�e� �t�o� �g�e�t� �t�h�i�s� 

�p�r�o�v�i�s�i�o�n� �i�n�t�o� �a� �m�a�j�o�r�i�t�y� �(�9�1�%�)� �o�f� �i�t�s� �a�g�r�e�e�m�e�n�t�s�.� 

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

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

�T�a�b�l�e�s� �5� �a�n�d� �6� �a�l�s�o� �i�n�d�i�c�a�t�e� �t�h�a�t� �t�h�i�s� �p�r�o�v�i�s�i�o�n� �w�a�s� �i�n�c�l�u�d�e�d� �i�n� �7�0� �(�2�7�%�)� �o�f� 

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

�w�e�r�e� �1�8� �(�7�8�%� �)�*�°� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� �W�o�r�k�e�r�s� �o�f� �A�m�e�r�i�c�a� 

�(�U�C� �3�4�6�)�,� �1�3� �(�3�8�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �B�r�o�t�h�e�r�h�o�o�d� �o�f� 

�E�l�e�c�t�r�i�c�a�l� �W�o�r�k�e�r�s� �(�U�C� �1�2�7�)�,� �a�n�d� �1�3� �(�4�1�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �U�n�i�t�e�d� �A�u�t�o� 

�W�o�r�k�e�r�s� �(�U�C� �3�0�2�)�.� 

� � 

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

�2�0� �T�h�i�s� �p�e�r�c�e�n�t�a�g�e� �f�i�g�u�r�e� �a�n�d� �a�l�l� �o�t�h�e�r� �p�e�r�c�e�n�t�a�g�e� �f�i�g�u�r�e� �i�n� �t�h�e� �r�e�m�a�i�n�d�e�r� �o�f� �t�h�i�s� �p�a�r�a�g�r�a�p�h� �r�e�p�r�e�s�e�n�t� �t�h�e� �o�n�l�y� �t�h�e� 
�p�e�r�c�e�n�t�a�g�e� �o�f� �a�g�r�e�e�m�e�n�t�s� �t�h�a�t� �a�l�l�o�w�e�d� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� �o�r� �r�e�i�m�b�u�r�s�e�m�e�n�t� �a�n�d� �s�t�i�p�u�l�a�t�e�d� �t�h�a�t� �t�u�i�t�i�o�n� �a�s�s�i�s�t�a�n�c�e� 
�w�o�u�l�d� �b�e� �a�v�a�i�l�a�b�l�e� �t�o� �d�i�s�p�l�a�c�e�d� �w�o�r�k�e�r�s�.� �T�h�e�y� �d�o� �n�o�t� �r�e�p�r�e�s�e�n�t� �a� �p�e�r�c�e�n�t�a�g�e� �o�f� �a�l�l� �a�g�r�e�e�m�e�n�t�s� �s�t�u�d�i�e�d�.� 
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�E�d�u�c�a�t�i�o�n�a�l� �L�e�a�v�e� 

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

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

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

�l�o�a�n�s� �f�o�r� �u�n�i�o�n� �m�e�m�b�e�r�s�.� �E�d�u�c�a�t�i�o�n�a�l� �l�e�a�v�e� �p�r�o�v�i�s�i�o�n�s� �w�e�r�e� �i�n�c�l�u�d�e�d� �i�n� �1�0�2� 

�(�1�3�%�)� �o�f� �t�h�e� �a�g�r�e�e�m�e�n�t�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� �a�s� �i�n�d�i�c�a�t�e�d� �i�n� �T�a�b�l�e� �7� �a�n�d� 

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

�T�h�i�s� �p�r�o�v�i�s�i�o�n� �w�a�s� �i�n�c�l�u�d�e�d� �i�n� �2�5� �(�5�6�%�)�?�!� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �U�n�i�t�e�d� 

�A�u�t�o� �W�o�r�k�e�r�s� �(�U�C� �3�0�2�)� �1�6� �(�2�8�%�)� �a�g�r�e�e�m�e�n�t�s� �w�i�t�h� �t�h�e� �U�n�i�t�e�d� �S�t�e�e�l� �W�o�r�k�e�r�s� 
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