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(ABSTRACT) 

The purpose of this study is to devise a methodology to target industries that 

would incorporate community preferences in the targeting process. A case-study 

approach was taken and included three Virginia counties. The most distinctive feature of 

this research is the use of the Analytical Hierarchy Process (AHP), a method that allows 

participants to weigh the importance of subjective and objective criteria. Seven firm 

impacts are used to score the attractiveness of a firm, including economic, public, and 

environmental impacts. The vector of priority weights obtained from the AHP are 

applied to the initial score calculated for the impacts of each industry, creating a ranking 

of preferred industries that are recommended for targeting. From this research it is 

concluded that community preferences should be an integral part of industrial targeting 

and economic development in general. State-level policies should be as flexible as 

possible in order for local level governments to be able to use those policies to attract 

firms that help that community meet its goals. Rather than focusing energy creating a 

large number of jobs, community preferences indicate that more effort needs to be spent 

to attract non-polluting firms that offer higher paying jobs.
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Chapter 1: Proposal 
SSCS 

Section 1.1: Introduction 

In December 1994 Governor George Allen and over eight hundred contributors 

helped draft a strategic economic plan for Virginia. Opportunity Virginia: A Strategic Plan 

for Jobs and Prosperity outlines the economic and job goals of the state, identifies state 

economic growth strategies, and emphasizes those industries thought to contribute the most 

to Virginia’s economy and future prospects. Included in the plan are several guiding 

principles for using state incentives to attract and retain firms. Nonetheless, this plan fails to 

consider community level preferences and goals and does not mention specific criteria or 

guidelines local development professionals could use to aid them in meeting state and local 

economic development goals. 

Despite the state level programs and strategic plan, local communities, especially the 

more rural communities, lack the expertise and funding to actively participate in the 

economic development process described in Opportunity Virginia. Strides are being made, 

but many communities are still primarily operating with reactive, smoke-stack chasing 

economic development and incentive policies. In order to successfully compete with other 

states and localities for migrating or expanding firms, Virginia’s communities need to take a 

more aggressive, proactive view of firm recruitment and retention. 

This study provides a framework that local communities can used to develop an 

industrial targeting policy that incorporates community leaders’ preferences’ in the targeting 

  

' For this research community leaders’ preferences are assumed to reflect the preferences of the community as a 

whole and is therefore frequently referred to simply as community preferences. It is recognized that this 

assumption is not always be true.



process. First, industries having a large potential impact on a locality are identified. Second, 

the value that community leaders place on several social, environmental, and economic 

impacts are determined. These preferences are then used to evaluate each industry. Those 

industries having more of the most desirable impacts are the industries that should be 

targeted for expansion, retention, or recruitment. Finally, incentive policies are 

recommended that would better address the needs of the community and industry. 

Section 1.2: Problem Statement 

In general, rural communities lack the expertise and funding that are required to 

develop an economic development plan that incorporates community preferences in an 

industrial targeting scheme. 

Section 1.3: Objectives 

1. Determine the industries that will have the largest potential local economic impact, 

including those industries that are not yet present in each community. 

2. Estimate relative community preferences for impacts (economic and non-economic) 

likely to result from successfully attracting a relocating or expanding firm. 

3. Score firms according to their impact levels so that each industry can be evaluated 

using the weights that the community places on each impact. 

4. Identify industries that rank the highest. 

5. Discuss policy options that might enhance the ability of a community to recruit 

desired firms. 

Section 1.4: Justification 

In order to implement a proactive targeting program, communities must first 

determine firm characteristics and the impacts each firm type would have locally. Decision- 

K
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makers must also determine the value they place on one impact relative to another. If an 

industry is found to be desirable, incentive policies should be structured to target such an 

industry. If such a strategy were followed a community would have a greater chance of 

achieving its local economic development goals. 

Section 1.5: Summary of Methods 

1. Identify industries having the largest potential impacts using input-output. 

2. Determine local preferences for different firm impacts using the Analytical 

Hierarchy Process. 

3. Create a scoring method for each of the identified impacts. 

4. Match preferences with economic impacts to prioritize firms. 

5. Analyze incentive policies in order to make policy recommendations. 

Section 1.6: Layout of Thesis 

Chapter 2 describes some of the historical economic development practices and 

strategies and of each of the case-study areas. The chapter begins by characterizing some of 

the methods and incentives that have been used to recruit firms in the past, eventually leading 

to the current ideas. The chapter then gives examples of the Virginia state policies that 

reflect the changes described in the literature. The second part of Chapter 2 gives an 

overview of some of the economic and socio-economic characteristics of the case-study 

areas. 

Chapter 3 describes the methods used in the study. The first several sections 

characterize industrial targeting and several of the tools that have traditionally been used to 

target industries. The second set of topics discuss input-output and IMPLAN, and then



specifically shows the steps used to include sectors in the study for which no county-level 

data are available. The third set of sections explains why and how community preferences 

will be included in the study. The last several sections specify how industry impacts will be 

measured and scored, with the final section describing how the community preferences are in 

included in the targeting process. 

The results of the research are included in Chapter 4. The priority rankings for each 

case-study area are displayed. The final industry rankings, which have incorporated 

community priorities, are also displayed. The industries with the biggest adjusted scores are 

those that are recommended for targeting. 

The policy implications of this research are discussed in Chapter 5. Also included in 

the final chapter are the areas of research that should be addressed in the future. Finally, the 

strengths of this research, as well as the areas that need improvement, are described.



Chapter 2: Background 
ee 

Section 2.1: Introduction 

This chapter is divided into two main sections. The first section discusses the 

main economic development strategies used over the past several decades. It also 

includes examples of Virginia policies that involve these development strategies. The 

second section provides an overview of the three counties that are case-study areas in this 

research. 

Section 2.2: Economic Development Strategies and Virginia 

Government officials have tried to attract industry to specific areas for over one 

hundred years. In the late 1800s firms encouraged local politicians to keep tax rates low 

in order to maintain an attractive climate for industry. These low rates decreased local 

revenues that could be used to fund education and public services, but were considered 

necessary to support businesses. Keeping a pro-business climate through low business 

taxes is still a large part of most states’ economic development policy mix. Making a 

state’s business climate more attractive is the dominant indirect method of attracting 

industry (Isserman, 1994). In order to have a “good” business climate, it is thought that a 

state must take measures to keep down the cost of doing business. Business climate is 

thought to be enhanced by low tax rates, low unemployment costs, low disability 

compensation costs, few regulations, and low labor costs (Isserman, 1994).



Many of Virginia’s current policies are still aimed at keeping the state a 

low-cost business environment. Virginia’s corporate income tax rate of 6% and 

state and local sales and use tax rate of 4.5% are among the lowest in the nation 

(Commonwealth of Virginia, 1994b). Opportunity Virginia outlines regulatory 

reform, the purpose of which is to streamline or eliminate regulations or 

permitting processes that may be costly to business. Another example of the move 

towards a more favorable business climate is Virginia’s changing of the Business, 

Professional and Occupational Licensing Tax (a tax levied at the option of a 

locality based on gross receipts during the previous tax year) over the next several 

years. There are also plans to review other possible tax reforms (Allen and 

Skunda, 1994). 

In addition, Virginia has the lowest worker’s compensation tax rate and 

the third lowest unemployment insurance costs among all fifty states 

(Commonwealth of Virginia, 1994b).' The fact that Virginia is the northern-most ~. | 

state having a right-to-work law is presented in Opportunity Virginia as one of the 

state’s key competitive advantages (1994). Policies that reduce costs to firms are 

implemented to help make Virginia attractive to industry and competitive with 

neighboring states. 

The idea that the active promotion of business location and expansion to 

specific areas was a legitimate role of the government became widely accepted 

  

' Based on 1992 data.



after World War II. The Great Depression had already led to increased 

government involvement in many areas of the economy. It took very little to 

extend this level of interference beyond “propaganda and hard sell” techniques, 

despite the fact that subsidies and give-away programs aimed at private businesses 

were illegal in most states (Cobb, 1982). 

States are said to be “chasing” or recruiting industry when they attempt to 

increase employment and income in their area by seeking investment from 

sources outside the local community (Isserman, 1994). State and local 

governments, mostly in the Southern United States, began to use direct financial 

incentives in the 1930s as a way to induce industries to locate to their state or 

area. By offsetting some of the costs of doing business, rural areas could better 

compete with more industrialized areas for migrating or expanding industries. By 

the 1980s almost every state had an economic development policy that provided 

financial incentives to companies relocating to their area. 

The financial incentives policies in any state may include loans, grants, 

subsidized interest rates, free or reduced cost of land, buildings, and machinery, 

subsidized worker training, subsidized or negotiated water, electricity, and sewer rates, 

and property tax reduction or forgiveness. Virginia offers a full range of financial 

  

* Historically, incentives were only used to attract manufacturing firms, hence the commonly-used term 

was “smokestack-chasing”. More recently, other firm types, including service and professional firms, have 

become more amenable to relocating so the term “chasing” is used.



incentives. State incentives include loans, income tax refunds, and worker training 

programs. Local governments also have the authority in Virginia to grant concessions to 

relocating and expanding industry. Common local incentives include subsidized land, 

subsidized building construction, and reduced water, electricity and sewer rates. 

Firm recruitment policies have historically been viewed as being very successful. 

When Mississippi officials began offering financial inducements in 1935 they 

successfully attracted twelve large manufacturing firms in a four-year period (Isserman, 

1994). There have been recent examples of states attracting large manufacturers with 

their incentive packages, such as Alabama’s incentive package attracting the Mercedes- 

Benz AG’s automobile plant and Kentucky’s incentive package attracting the Canadian 

steelmaker, Dofasco, Inc. (Shelton, 1994). In 1994 Virginia was ranked the eighth most 

successful state in attracting industry by Site Selection magazine (Sturgeon, 1995). 

However, these successes came at a cost. The per-job cost’ is often the measure 

by which a locality is considered to have made a good deal or “gave away the farm” when 

offering an incentive package to a firm (Shelton, 1994). Alabama was successful in 

attracting the Mercedes-Benz plant, but at a cost of $220,000 per-job. Kentucky’s per-job 

cost exceeded Alabama’s, giving incentives to Dofasco Inc. totaling $350,000 per-job 

(Shelton, 1994). Even Virginia has not stayed out of the bidding war to attract and keep 

  

> The per-job cost is calculated by taking the total discounted value of the incentive package over time 
divided by the number of jobs. The value of the incentives includes grant values and the cost of 

subsidizing loans.



companies. The Roanoke Times and World News reported, in June 1995, the amount of 

incentives given to firms in 1994. The highest per-job cost in Virginia was over 

$171,000 given to a Volvo GM Heavy Truck plant (Sturgeon, 1995). Not all incentive 

packages are so generous, but these large public transfers to the private sector have 

occurred often enough to make many academics and the public question the wisdom of 

incentive policies. 

Just looking at the per-job cost ignores many of the factors community leaders 

consider in the decision-making process. The future flow of tax revenues is one such 

consideration. Leaders may be trying to position the community as a place where 

business is welcome. Also, attracting a large basic industry in the future may act as a 

magnet to attract other, related industries. These are just three items community leaders 

may consider in their decision-making process. People criticizing of large incentive 

packages need to look further than just the per-job cost. 

Critics argue that the types of industries that are heavily influenced by incentives 

to relocate are firms that generally tend to pay lower wages (Cobb, 1982; Ross and 

Friedman, 1990). While creating jobs in an area is one of the main economic goals of 

most local officials, particularly politicians, the quality and pay of those jobs are 

increasingly being granted more importance by community members. Even if a firm 

offering high wages relocates to a locality, there is evidence suggesting relocating firms 

contribute relatively few new jobs to the local workforce (Eisinger, 1988). In-migration 

and commuters from nearby areas decrease the benefits of a new firm to local residents.



In fact, for relocating firms, “on average, four out of five new jobs in a local economy 

will go to people who otherwise would have lived elsewhere” (Bartik, 1995, p. 3). 

Many critics also consider recruiting firms by offering financial incentives a zero 

sum game. The relocating firm’s employment, income and tax contributions to local 

economies are simply being shifted from one community to another. The gain to the 

community successful in attracting an industry is offset by the loss felt by the community 

from where the industry moved. It is only when the region being considered is smaller 

than the nation, and when the industry in question is considering migrating abroad, that a 

zero sum does not result. 

Finally, critics cite evidence that incentive packages have little impact on a firm’s 

location decision. Many executives listed financial inducements low on a list of factors 

used when making a location decision (McSweeney, 1994). If the incentive package was 

considered important by the firm, it was usually only during the final stages of the 

relocation decision-making process as a tie breaker between competing locations, a fact 

that often brings about a “bidding war” between competing localities (Cobb, 1982; 

McSweeney, 1994). However, proponents of incentives reason that one would not expect 

incentives to be the first characteristic a firm would look for in a community, other 

characteristics such as the labor pool are much more important. Considering incentive 

offers from localities later in the decision making process does not necessarily minimize 

the importance of incentives to the firm. 

10



The fact remains that incentives could be useful. There are theoretical reasons 

why a community might subsidize firm location. A community might recruit firms that 

would help them capture agglomeration effects. There also might be opportunities for 

economies of scale to exist if a particular industry in a locality were induced to expand 

production. Localities dependent on a few industries might try to increase the number 

and diversity of industries in their area in order to create a more stable economy. Finally, 

using incentives is a way for communities to address certain kinds of market failure. For 

example, structural market failure occurs when there is imperfect information, immobility 

of capital or labor, and externalities. These factors might be the cause a misallocation of 

capital and labor among places and uses (Shaffer, 1989). Another kind of market failure, 

performance market failure, occurs when the market yields results that are not socially 

optimal, which is the case if residents feel there is a poor distribution of wealth in the 

community (Shaffer, 1989). Still, the criticisms, considered in conjunction with existing 

firms’ resentment over the incentives offered to relocating firms, instigated the 

consideration of other development options. 

The development efforts of the 1980s focused on “‘homegrown’ or indigenous 

economic development activity” (Ross and Friedman, 1990, p. 4). The expansion and 

retention of existing industry was considered to be a way of assisting lagging rural 

economies without facing many of the same criticisms of the previous development 

efforts. Enhancing export-based industries, those industries that make the majority of 

their sales outside the local region thereby bringing outside dollars into the locality, were 

1]



particularly emphasized. State and local governments also became involved in targeting 

specific industries and firms (relocating and indigenous firms) for development, instead 

of offering incentives to any firm that indicated an interest in relocating to their area. The 

term “entrepreneurial development” is often used to express the type of involvement 

government started taking in the market (Eisinger, 1988; Leicht and Jenkins, 1994). 

“Self improvement” efforts were also taking place during the 1980s (Isserman, 

1994). States created programs to target small businesses, provide venture capital funds, 

provide vocational training programs, and build large-scale infrastructure (Isserman, 

1994). The overall goals of the programs were to ensure that local resources, a skilled 

workforce, available technology, modern telecommunications, and adequate 

infrastructure were made available to industry. Government realized that “cost 1s no 

longer the strongest magnet for new investment--rather it is an economic environment 

rich with the human, technological, financial and infrastructure resources that support 

existing firms and entrepreneurship” (Ross and Friedman, 1990, p. 5). 

Virginia has kept pace with the trend in development by creating many of the 

programs that were suggested in the 1980s. An incentive program was recently created 

that targets manufacturers of solar photovoltaic panels. There are also several incentives 

programs only available to firms locating in a specific region. Self improvement 

strategies are represented in Virginia’s policy mix. Vocational training programs have 

been created, although on a rather limited scale. Infrastructure funding has become a 

large part of many state-level incentive programs. The Governor’s Opportunity Fund is 

12



one of the most popular incentive policies for infrastructure and site improvements. Two 

other infrastructure financing programs include the Road Access Program and the 

Industrial Rail Access Program. 

Adoption of these strategies did not halt the use of direct financial incentives 

offered to relocating business. Instead, these new strategies helped communities in their 

recruitment efforts because more research went into finding the firms that desired the 

attributes a community had to offer. While these policies still induce firms to relocate, 

expand, or start a new business in a certain location by lowering costs, there are long- 

term benefits associated with having better infrastructure and a highly skilled workforce. 

That is, if a recruited firm were to leave, the investments in infrastructure or the skills 

obtained by the labor force do not leave with the firms. 

Despite the improvement over granting direct financial incentives, an economic 

downturn occurring in 1988-89 led states to start questioning the effectiveness of these 

self-improvement strategies (Isserman, 1994). Budget problems forced states and 

localities to examine their various economic development programs. Studies showed that 

the various programs had little lasting impact on the well-being of the economy 

(Isserman, 1994; Ross and Friedman, 1990). The lack of impact was caused by several 

factors, including a lack of program scale, a fragmentation of the services and programs 

offered, and a lack of accountability of the programs to community residents. Ross and 

Friedman give examples (p 5-6, 1990): “One program helps train workers, but is out of 

touch with the latest technology applications. Another helps identify practical ways to



apply new technology, but disclaims any knowledge or responsibility for capital 

availability to finance new equipment.” In retrospect, it was determined that these self- 

improvement tools were being implemented with the same lack of long-term planning as 

were the direct chasing strategies. 

The realization that government could not afford to indefinitely fulfill functions 

usually left up to the market led to the most recent economic development efforts. 

Referred to as the “Third Wave’*,” the recent efforts focus more on how things are done, 

rather than what things are done (Isserman, 1994). This is a change in philosophy rather 

than a new method of economic development. Government officials started engaging in 

strategic planning in an effort to “develop a new understanding of strengths, weaknesses, 

opportunities, threats, objectives, and directions” (Isserman, 1994, p. 83). Instead of 

creating more programs, government leaders are trying to create new organizational 

approaches that will help fill identified gaps. The first two development strategies have 

government as the sole supplier of services needed to fill the gaps in a community. 

Governments following Third Wave principles focus more on creating a cohesive set of 

programs and try to “engage other public and private institutions in meeting developing 

needs (Ross and Friedman, 1990, p. 7). 

Governments are also trying to make sure that the money they spend to fill 

identified gaps is having impacts that are valued by the intended beneficiaries. No longer 

is there the notion of development no matter the cost. Community preferences are 

  

* The Corporation for Enterprise Development and Doug Ross are primarily responsible for the term 
“Third Wave” that is used to represent the most recent efforts in economic development (Isserman, 1994). 
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starting to play a larger role in the development process. The desirability of a project can 

be verified by having the beneficiaries invest their own time or resources in the project 

(Ross and Friedman, 1990). Rating the worth of a project and its impacts by the amount 

of citizen involvement and the amount of locally funded incentives places the economic 

development burden more on local-level government. Because local government has a 

closer link to the residents of a community, commitment of local time and money to a 

project gives an indication of the desirability of that project. 

Strides are also being made at the state level. Many states have a strategic plan 

that identifies strengths, weaknesses, and opportunities. Benchmarks are being formed by 

which policies and policy results can be measured. New institutions are being created to 

help address local problems. For example, in Virginia, Governor Allen created eighteen 

regional rural commissions to encourage more regional strategic marketing and planning 

and to help link local planning to the goals of the state. In addition, several of Virginia’s 

incentive policies now have a matching fund criterion that must be met by local 

governments or the private sector in order to receive the state incentive money. 

Despite the changes at the state level, many rural communities have not been able 

to effectively incorporate Third Wave strategies. State governments lack close ties to the 

communities that are targeted for development, while local-level governments lack the 

funds and expertise to successfully practice Third Wave development strategies. One 

way for rural communities to become more effective is to develop an industrial targeting 

plan that would incorporate community preferences. Incentives should be used to attract, 

15



retain, and expand those firms whose impacts help local residents the most in achieving 

local goals. In a time when budget cutbacks are the norm, communities can not afford to 

use incentives indiscriminately. 

Section 2.3: Case Study Areas Profiles 

Three Virginia counties were chosen as case study sites for this research: Bath 

County, Montgomery County, and Halifax County. Each county is located in a different 

region of Virginia and has different social and economic characteristics. 

Bath County is located in the Allegheny Highlands and has a land area of 531.9 

square miles. The main towns are Hot Springs, Warm Springs, and Millboro. The 

county’s industrial park 1s located in Millboro. This park has the capacity to hold two or 

three smaller manufacturing firms. Becova Guild, a manufacturer of light textiles, was 

the previous sole occupant in the industrial park, but is in the process of relocating to a 

new site in Allegheny County, leaving its building unoccupied. There are no other 

structures in the park. The main transportation routes are Highway 220, Highway 42, and 

Virginia By-way 39. These are two lane highways that wind through the mountains. The 

nearest interstate highways are Interstate 64, approximately 25 miles to the south of Hot 

Springs, accessed by Highway 220, and Interstate 81, approximately 30 miles to the east 

of Millboro, accessed by Virginia By-way 39. Rail transportation is available and tracks 

pass near the industrial park. 

Montgomery County is part of the New River Valley, located between the 

Appalachia and Blue Ridge Mountains and has a land area of 388.2 square miles. The



main towns are Blacksburg, Christiansburg, Elliston, and McCoy. There are several 

industrial parks located throughout the county, including the Blacksburg Industrial Park, 

the Christiansburg Industrial Park, the Elliston-Lafayette Industrial Park, and the 

Corporate Research Center, which is located in Blacksburg and managed by Virginia 

Tech. There are several publicly owned sites and buildings suitable for occupation, as 

well as privately owned facilities throughout the county. Each of these facilities has easy 

access to Interstate 81. Highway 460 is the other main transportation thoroughfare, 

running east-west. Rail transportation is also available in the county. 

Halifax County borders North Carolina in the relatively flat piedmont region, with 

a land area of 813.8 square miles. South Boston, an independent city located in the center 

of the county, is the largest town and the site at which most of the industry in the county 

is located.” The other larger towns are Halifax, the county seat, Clover, and Scottsburg. 

There are three main transportation highways in the county. Highway 58, running east- 

west, and Highway 360, running northeast-southwest, are both multi-lane highways. 

Highway 501, running north-south, is a two-lane highway. There are two rail 

transportation options in the county, both tracks pass through South Boston. 

Not only are these three counties geographically diverse, there are also many 

differences in their socio-economic characteristics. Bath County is the most rural of the 

case study areas, with a population density of only 8.9 persons per square mile. Halifax 

County’s population density, including South Boston, is 35.1 persons per square mile. 

  

* Because of South Boston’s prominence in the county, all data and discussion for Halifax County includes 

South Boston. 
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Montgomery County has a population density of 192.2 persons per square mile. Of the 

three counties, Montgomery County is the only one whose population is projected to 

increase, growing 12.5 percent by the year 2005 (Table 2-1). Bath and Halifax counties 

are expected to lose 5.4 percent and 4.2 percent of their population, respectively, by the 

year 2005 (Weldon Cooper Center for Public Services, 1994). 

There are wide differences in each county’s poverty, unemployment, and average 

educational levels (Table 2-2). Unemployment in each county 1s above that of the state as 

a whole. Bath County has unemployment of 16.1 percent, while Montgomery and 

Halifax counties have approximately 8 percent unemployment in 1992. Looking at each 

socio-economic variable included in Table 2-2 simultaneously, it would seem that 

Montgomery County is the worst off of the three, having the highest percentage of people 

below the poverty line, and the lowest average per capita income. However, included in 

the Montgomery County data are the 22,000 students attending Virginia Polytechnic 

Institute and State University, many of whom only have part time jobs and who receive 

the majority of their income from parents or from sources outside the county. Therefore 

the inclusion of college students skews the results, making Montgomery County residents 

appear worse off than they actually are. 

Halifax County is perhaps facing the most difficulties, having low average 

incomes, a high percentage of people below the poverty line, and a high school 

graduation rate of only 51.8 percent. Bath County has the highest unemployment rate of 

the three counties, but because of its smaller population, a small increase in the number of 
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�f�o�r� �a�b�o�u�t� �h�a�l�f� �o�f� �t�o�t�a�l� �e�m�p�l�o�y�m�e�n�t�.� �T�h�e� �r�e�t�a�i�l� �s�e�c�t�o�r� �i�s� �a� �d�i�s�t�a�n�t� �s�e�c�o�n�d� �w�i�t�h� �1�9� �p�e�r�c�e�n�t� 

�o�f� �t�h�e� �e�m�p�l�o�y�m�e�n�t� �o�f� �t�h�e� �c�o�u�n�t�y�.� �T�h�e� �s�e�r�v�i�c�e�s� �s�e�c�t�o�r� �e�m�p�l�o�y�s� �1�7� �p�e�r�c�e�n�t� �o�f� �w�o�r�k� �f�o�r�c�e�.� 

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

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

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

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

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

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

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

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

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

�t�a�r�g�e�t� �t�h�e� �s�p�e�c�i�f�i�c� �i�n�d�u�s�t�r�i�e�s� �t�h�a�t� �b�e�s�t� �r�e�f�l�e�c�t� �t�h�e� �p�r�e�f�e�r�e�n�c�e�s� �o�f� �t�h�e� �c�o�m�m�u�n�i�t�y�.� 
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�C�h�a�p�t�e�r� �3�:� �M�e�t�h�o�d�s� 
�a� 

�S�e�c�t�i�o�n� �3�.�1�:� �I�n�t�r�o�d�u�c�t�i�o�n� 

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

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

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

�i�n�d�u�s�t�r�y�? �� �T�h�e�r�e� �a�r�e� �m�o�d�e�l�s� �a�v�a�i�l�a�b�l�e� �t�o� �h�e�l�p� �a� �c�o�m�m�u�n�i�t�y� �a�n�s�w�e�r� �t�h�e� �f�i�r�s�t� �q�u�e�s�t�i�o�n�.� �'� 

�T�h�e� �p�r�e�s�e�n�t� �r�e�s�e�a�r�c�h� �p�r�i�m�a�r�i�l�y� �a�d�d�r�e�s�s�e�s� �t�h�e� �f�i�n�a�l� �t�w�o� �q�u�e�s�t�i�o�n�s�.� �F�i�g�u�r�e� �3�-�1� �p�r�o�v�i�d�e�s� �a� 

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

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

�l�e�v�e�l�.� �T�h�e�s�e� �s�e�c�t�o�r�s� �a�r�e� �a�d�d�e�d� �t�o� �e�a�c�h� �c�o�u�n�t�y ��s� �I�M�P�L�A�N� �d�a�t�a�b�a�s�e� �i�n� �o�r�d�e�r� �f�o�r� �l�o�c�a�l� 

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

�(�i�.�e�.� �l�e�s�s� �l�i�k�e�l�y� �t�o� �b�e� �f�o�o�t�l�o�o�s�e�)� �a�r�e� �t�h�e� �o�n�l�y� �o�n�e�s� �e�l�i�m�i�n�a�t�e�d� �a�t� �t�h�e� �s�t�a�r�t� �o�f� �t�h�e� �t�a�r�g�e�t�i�n�g� 

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

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

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

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

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

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

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

�c�o�n�s�i�d�e�r�a�t�i�o�n� �o�f� �a� �f�i�r�m ��s� �a�t�t�r�a�c�t�i�v�e�n�e�s�s�.� �U�s�i�n�g� �p�a�i�r�w�i�s�e� �c�o�m�p�a�r�i�s�o�n�s�,� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �3� 

� � 

�'� �T�h�e� �N�E�E�D�S� �M�o�d�e�l�,� �m�e�n�t�i�o�n�e�d� �l�a�t�e�r�,� �i�s� �o�n�e� �s�u�c�h� �m�o�d�e�l�.� 
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�t�h�e� �p�r�e�v�i�o�u�s�l�y� �i�d�e�n�t�i�f�i�e�d� �i�m�p�a�c�t�s� �a�r�e� �o�b�t�a�i�n�e�d� �f�r�o�m� �c�o�m�m�u�n�i�t�y� �l�e�a�d�e�r�s�.� �T�h�e� �f�i�n�a�l� �s�t�e�p� �i�n� 

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

�f�i�r�s�t� �i�d�e�n�t�i�f�i�e�d�.� 

�S�e�c�t�i�o�n� �3�.�2�:� �I�n�d�u�s�t�r�i�a�l� �T�a�r�g�e�t�i�n�g� 

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

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

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

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

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

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

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

�d�i�d� �w�h�e�n� �i�t� �r�a�n� �a� �n�i�n�e�t�e�e�n� �p�a�g�e� �a�d�v�e�r�t�i�s�e�m�e�n�t� �i�n� �t�h�e� �D�e�c�e�m�b�e�r� �2�5�,� �1�9�9�5� �i�s�s�u�e� �o�f� �F�o�r�t�u�n�e� 

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

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

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

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

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

�c�o�m�m�u�n�i�t�i�e�s�.� 
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�S�e�c�t�i�o�n� �3�.�3�:� �T�r�a�d�i�t�i�o�n�a�l� �T�o�o�l�s� �U�s�e�d� �f�o�r� �I�n�d�u�s�t�r�i�a�l� �T�a�r�g�e�t�i�n�g� 

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

�i�n�d�u�s�t�r�i�e�s� �(�A�k�p�a�d�o�c�k�,� �1�9�9�2�)�.� �T�h�e� �L�Q� �m�e�a�s�u�r�e�s� �t�h�e� �d�e�g�r�e�e� �o�f� �c�o�n�c�e�n�t�r�a�t�i�o�n�,� �u�s�i�n�g� 

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

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

�s�p�e�c�i�a�l�i�z�e�d� �i�n� �a� �c�e�r�t�a�i�n� �s�e�c�t�o�r� �i�s� �e�x�p�o�r�t�i�n�g� �t�h�a�t� �g�o�o�d� �o�r� �s�e�r�v�i�c�e�.� �A� �s�e�c�t�o�r� �h�a�v�i�n�g� �a� 

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

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

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

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

�S�t�r�a�t�e�g�y�.� 

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

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

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

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

�s�u�r�p�l�u�s� �(�S�h�a�f�f�e�r�,� �1�9�8�9�;� �H�u�s�t�e�d�d�e�,� �S�h�a�f�f�e�r�,� �a�n�d� �P�u�l�v�e�r�,� �1�9�9�3�;� �C�o�x� �a�n�d� �A�l�w�a�n�g�,� �1�9�9�6�)�.� 

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

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

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

� � 

�?� �L�o�c�a�t�i�o�n� �q�u�o�t�i�e�n�t� �f�o�r� �s�e�c�t�o�r� �i� �=� �%� �l�o�c�a�l� �e�m�p�l�o�y�m�e�n�t� �f�o�r� �s�e�c�t�o�r� �i� �/� �%� �n�a�t�i�o�n�a�l� �e�m�p�l�o�y�m�e�n�t� �i�n� �s�e�c�t�o�r� �i�.� 
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�f�a�c�t�o�r� �l�e�s�s� �t�h�a�n� �o�n�e� �i�n�d�i�c�a�t�e�s� �a�n� �i�m�p�o�r�t� �s�e�c�t�o�r�.� �T�h�e� �p�o�t�e�n�t�i�a�l� �s�a�l�e�s� �a�n�d� �l�e�a�k�a�g�e�/�s�u�r�p�l�u�s� 

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

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

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

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

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

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

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

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

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

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

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

�r�e�s�p�e�c�t�i�v�e�l�y� �(�H�u�s�t�e�d�d�e�,� �S�h�a�f�f�e�r�,� �a�n�d� �P�u�l�v�e�r�,� �1�9�9�3�)�.� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�p�r�o�c�e�s�s�.� 

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

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

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

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

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

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

�w�e�a�k�n�e�s�s� �o�f� �c�o�s�t�-�b�e�n�e�f�i�t� �a�n�a�l�y�s�i�s�.� �A�n�o�t�h�e�r� �w�e�a�k�n�e�s�s� �i�n� �t�h�i�s� �t�y�p�e� �o�f� �a�n�a�l�y�s�i�s� �i�s� �t�h�a�t� �t�h�e� 

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

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

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

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

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

�(�N�E�E�D�S�)� �M�o�d�e�l� �w�a�s� �d�e�v�e�l�o�p�e�d� �t�o� �h�e�l�p� �r�u�r�a�l� �c�o�m�m�u�n�i�t�i�e�s� �t�a�r�g�e�t� �t�h�o�s�e� �i�n�d�u�s�t�r�i�e�s� �t�h�a�t� �a�r�e� 

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

�a�r�e� �S�t�a�t�i�s�t�i�c�a�l�l�y� �r�e�l�a�t�e�d� �t�o� �p�l�a�n�t� �l�o�c�a�t�i�o�n�s� �(�G�o�o�d�e�,� �1�9�9�3�)�.� �T�h�e� �m�o�d�e�l� �t�h�e�n� �i�d�e�n�t�i�f�i�e�s� �t�h�e� 

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

�T�h�e� �N�E�E�D�S� �m�o�d�e�l� �a�l�s�o� �h�a�s� �w�e�a�k�n�e�s�s�e�s�.� �O�n�e� �o�f� �i�t�s� �w�e�a�k�n�e�s�s�e�s� �i�s� �t�h�e� �h�i�g�h�l�y� 

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

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

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

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

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

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

�m�o�d�e�l� �a�r�e� �b�a�s�e�d� �o�n� �i�s� �o�u�t�d�a�t�e�d�.� �T�h�e� �m�o�d�e�l� �w�a�s� �c�o�m�p�l�e�t�e�d� �i�n� �1�9�8�6� �a�n�d� �w�a�s� �b�a�s�e�d� �o�n� 

�d�a�t�a� �f�r�o�m� �1�9�6�9�-�1�9�7�8� �(�G�o�o�d�e� �a�n�d� �H�a�s�t�i�n�g�s�,� �1�9�8�9�)�.� �C�o�m�m�u�n�i�t�y� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �m�i�g�h�t� 

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

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

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

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

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

�b�e� �c�a�l�c�u�l�a�t�e�d� �w�i�t�h�o�u�t� �a�n� �i�n�p�u�t�-�o�u�t�p�u�t� �m�o�d�e�l�,� �u�s�i�n�g� �e�a�s�i�l�y� �a�c�c�e�s�s�i�b�l�e� �d�a�t�a� �(�H�u�s�t�e�d�d�e�,� 
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�S�h�a�f�f�e�r�,� �a�n�d� �P�u�l�v�e�r�,� �1�9�9�3�;� �a�n�d� �S�h�a�f�f�e�r�,� �1�9�8�9�)�.� �S�e�c�t�o�r� �m�u�l�t�i�p�l�i�e�r�s� �m�e�a�s�u�r�e� �t�h�e� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�J�o�h�n�s�o�n� �(�1�9�9�5�)� �u�s�e�d� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �i�n�c�o�m�e� �a�n�d� �e�m�p�l�o�y�m�e�n�t� �m�u�l�t�i�p�l�i�e�r�s� �t�o� �c�a�l�c�u�l�a�t�e� 

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

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

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

�t�a�r�g�e�t� �i�n�d�u�s�t�r�i�e�s� �(�J�o�h�n�s�o�n�,� �W�a�d�e�,� �a�n�d� �A�r�c�h�a�m�b�a�u�l�t�,� �1�9�9�4�)�.� 

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

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

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

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

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

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

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

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

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

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

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

�e�c�o�n�o�m�y�.� 

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

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

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

�d�e�v�e�l�o�p�m�e�n�t� �e�x�p�l�i�c�i�t�l�y� �c�a�l�l�s� �f�o�r� �c�o�m�m�u�n�i�t�y� �i�n�v�o�l�v�e�m�e�n�t� �(�I�s�s�e�r�m�a�n�,� �1�9�9�4�)�.� �N�o�n�e� �o�f� �t�h�e� 

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

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

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

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

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

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

�d�e�c�i�s�i�o�n�s�.� 

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

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

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

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

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

�S�e�c�t�i�o�n� �3�.�4�:� �I�n�p�u�t�-�O�u�t�p�u�t� �A�n�a�l�y�s�i�s� 

�I�n�p�u�t�-�o�u�t�p�u�t� �(�I�/�O�)� �m�o�d�e�l�i�n�g� �w�a�s� �d�e�v�e�l�o�p�e�d� �b�y� �W�a�s�s�i�l�y� �L�e�o�n�t�i�e�f� �i�n� �t�h�e� �l�a�t�e� �1�9�3�0�s� 

�(�M�i�l�l�e�r� �a�n�d� �B�l�a�i�r�,� �1�9�8�5�)�.� �I�/�O� �m�o�d�e�l�s� �h�a�v�e� �b�e�c�o�m�e� �w�i�d�e�l�y� �u�s�e�d� �i�n� �r�e�g�i�o�n�a�l� �e�c�o�n�o�m�i�c�s� 

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

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

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

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

� � 

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

�3�3



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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�B�r�u�c�k�e�r�,� �1�9�9�3�,� �p�.� �1�0�)�.� 

� � 

�*� �H�o�u�s�e�h�o�l�d�s� �a�r�e� �p�a�r�t� �o�f� �f�i�n�a�l� �d�e�m�a�n�d� �i�n� �O�p�e�n� �I�/�O� �m�o�d�e�l�s� �o�n�l�y�.� �F�o�r� �a� �d�i�s�c�u�s�s�i�o�n� �o�n� �o�p�e�n� �v�e�r�s�u�s� �c�l�o�s�e�d� 
�1�/�O� �m�o�d�e�l�s�,� �s�e�e� �M�i�l�l�e�r� �a�n�d� �B�l�a�i�r�,� �C�h�a�p�t�e�r� �2�,� �p�a�g�e�s� �2�5�-�3�0�.� 
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�S�e�c�t�i�o�n� �3�.�5�:� �I�M�P�L�A�N� 

�I�n� �t�h�e� �p�a�s�t�,� �t�o� �u�s�e� �I�/�O� �i�n� �a� �s�t�u�d�y�,� �a� �l�o�t� �o�f� �t�i�m�e� �a�n�d� �m�o�n�e�y� �w�o�u�l�d� �n�e�e�d� �t�o� �b�e� �s�p�e�n�t� 

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

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

�c�o�m�p�u�t�e�r�s�,� �i�n�c�l�u�d�i�n�g� �A�D�O�T�M�A�T�R�,� �R�I�M�S�,� �a�n�d� �I�M�P�L�A�N�.� �I�M�P�L�A�N�, �� �o�r�i�g�i�n�a�l�l�y� �c�r�e�a�t�e�d� 

�b�y� �t�h�e� �U�S�D�A� �F�o�r�e�s�t� �S�e�r�v�i�c�e�,� �c�o�n�t�a�i�n�s� �c�o�m�p�r�e�h�e�n�s�i�v�e� �n�a�t�i�o�n�a�l� �d�a�t�a� �t�h�a�t� �c�a�n� �b�e� �u�s�e�d� �t�o� 

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

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

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

�I�M�P�L�A�N� �v�e�r�y� �e�f�f�e�c�t�i�v�e� �i�n� �m�e�e�t�i�n�g� �t�h�e� �n�e�e�d�s� �o�f� �v�a�r�i�o�u�s� �r�e�s�e�a�r�c�h�e�r�s�.� 

�T�h�e� �I�M�P�L�A�N� �m�o�d�e�l� �i�s� �a� �r�e�c�t�a�n�g�u�l�a�r� �m�o�d�e�l�,� �m�e�a�n�i�n�g� �t�h�a�t� �t�h�e� �d�a�t�a� �a�r�e� �a�r�r�a�n�g�e�d� �o�n� 

�a� �c�o�m�m�o�d�i�t�y� �(�C�)� �b�y� �i�n�d�u�s�t�r�y� �(�1�)� �b�a�s�i�s�.� �T�h�e� �d�a�t�a� �a�r�e� �r�e�c�o�r�d�e�d� �o�n� �a� �c�o�m�m�o�d�i�t�y� �b�y� 

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

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

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

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

�t�r�a�n�s�a�c�t�i�o�n� �m�a�t�r�i�x� �(�A�p�p�e�n�d�i�x� �A�)�.� 

� � 

�* ��I�M�p�a�c�t� �a�n�a�l�y�s�i�s� �f�o�r� �P�L�A�N�n�i�n�g �� 
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�S�e�c�t�i�o�n� �3�.�6�:� �A�d�d�i�n�g� �S�e�c�t�o�r�s� �t�o� �t�h�e� �I�M�P�L�A�N� �C�o�u�n�t�y� �M�o�d�e�l�s� 

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

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

�a� �r�e�g�i�o�n�,� �I�M�P�L�A�N� �d�o�e�s� �n�o�t� �i�n�c�l�u�d�e� �i�n� �t�h�e� �v�a�r�i�o�u�s� �m�a�t�r�i�c�e�s�.� �T�o� �i�n�c�r�e�a�s�e� �t�h�e� �n�u�m�b�e�r� �o�f� 

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

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

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

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

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

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

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

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

�h�y�b�r�i�d� �s�t�u�d�y� �a�r�e�a� �d�a�t�a�,� �I�M�P�L�A�N� �i�s� �a�b�l�e� �t�o� �p�e�r�f�o�r�m� �c�a�l�c�u�l�a�t�i�o�n�s� �f�o�r� �t�h�e� �s�e�c�t�o�r�s� �t�h�a�t� �w�e�r�e� 

�p�r�e�v�i�o�u�s�l�y� �a�b�s�e�n�t� �(�F�i�g�u�r�e� �3�-�2�)�.� 

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

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

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

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

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

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

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

�I�M�P�L�A�N



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

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

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

� � 

�F�i�n�a�l� �P�a�y�m�e�n�t� �V�a�l�u�e� �f�o�r� �S�e�c�t�o�r� �i� �|� �(�1�)� 
�N�e�w� �F�i�n�a�l� �P� �t� �V�a�l�u�e� �=� 

�o�y� �B�E�N�E� �N�O�S� �|� �P�e�a�t� �P�a�v�e� �f�o�r� �S�e�c�t�o�r� �i� �*� �1�0�0�0� 

�T�h�e� �c�o�u�n�t�i�e�s �� �r�e�g�i�o�n�a�l� �d�a�t�a� �f�i�l�e�s� �i�n� �I�M�P�L�A�N� �a�r�e� �e�d�i�t�e�d� �t�o� �i�n�c�l�u�d�e� �t�h�e� �n�e�w�l�y� 

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

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

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

�s�e�c�t�o�r� �w�o�u�l�d� �c�r�e�a�t�e�.� 

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

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

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

�o�f� �d�e�c�r�e�a�s�i�n�g� �t�h�e� �i�m�p�a�c�t�s� �c�a�l�c�u�l�a�t�e�d� �b�y� �I�M�P�L�A�N�.� �I�n� �o�r�d�e�r� �t�o� �k�e�e�p� �t�h�e� �d�e�f�l�a�t�i�o�n�a�r�y� 

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

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

� � 

�°� �A�l�l� �t�h�e� �s�t�u�d�y� �a�r�e�a� �d�a�t�a� �a�r�e� �i�n� �m�i�l�l�i�o�n�s�,� �e�x�c�e�p�t� �f�o�r� �e�m�p�l�o�y�m�e�n�t�,� �w�h�i�c�h� �i�s� �i�n� �t�h�o�u�s�a�n�d�s�.� �I�n� �o�r�d�e�r� �t�o� �g�e�t� 
�e�v�e�r�y�t�h�i�n�g� �i�n� �t�h�e� �s�a�m�e� �u�n�i�t�s�,� �i�t� �i�s� �n�e�c�e�s�s�a�r�y� �t�o� �m�u�l�t�i�p�l�y� �t�h�e� �t�o�t�a�l� �e�m�p�l�o�y�m�e�n�t� �b�y� �o�n�e� �t�h�o�u�s�a�n�d�.� 
 �� �T�o� �f�u�r�t�h�e�r� �e�x�p�l�o�r�e� �t�h�e� �e�f�f�e�c�t�s� �o�f� �a�d�d�i�n�g� �s�e�c�t�o�r�s� �i�n� �t�h�e� �d�e�s�c�r�i�b�e�d� �m�a�n�n�e�r� �t�o� �t�h�e� �m�o�d�e�l� �r�e�f�e�r� �t�o� �A�p�p�e�n�d�i�x� �B�.� 
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�S�e�c�t�i�o�n� �3�.�7�:� �D�e�t�e�r�m�i�n�i�n�g� �t�h�e� �I�n�i�t�i�a�l� �S�e�t� �o�f� �S�e�c�t�o�r�s� �f�o�r� �P�o�s�s�i�b�l�e� �T�a�r�g�e�t�i�n�g� 

�T�h�e�r�e� �a�r�e� �5�2�8� �s�e�c�t�o�r�s� �i�n� �t�h�e� �I�M�P�L�A�N� �M�o�d�e�l�.� �O�f� �t�h�e�s�e� �s�e�c�t�o�r�s�,� �4�5�9� �a�r�e� 

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

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

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

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

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

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

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

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

�m�a�n�u�f�a�c�t�u�r�e�s� �a�s�b�e�s�t�o�s� �p�r�o�d�u�c�t�s� �(�I�M�P�L�A�N� �c�o�d�e� �2�4�9�)�.� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�n�u�m�b�e�r� �o�f� �s�e�c�t�o�r�s� �c�o�n�s�i�d�e�r�e�d� �f�u�r�t�h�e�r� �i�n� �t�h�e� �s�t�u�d�y� �t�o� �1�0�0� �i�s� �a�r�b�i�t�r�a�r�y�.� �T�h�e� �c�o�m�m�u�n�i�t�y� 

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

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

�e�x�p�l�a�i�n�e�d�.� 

�S�e�c�t�i�o�n� �3�.�8�:� �E�l�i�c�i�t�a�t�i�o�n� �o�f� �P�r�e�f�e�r�e�n�c�e� �R�a�n�k�i�n�g�s� 

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

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

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

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

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

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

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

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

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

�e�v�e�n�t�.� 

�T�h�e� �A�n�a�l�y�t�i�c�a�l� �H�i�e�r�a�r�c�h�y� �P�r�o�c�e�s�s� �(�A�H�P�)�,� �d�e�v�e�l�o�p�e�d� �b�y� �S�a�a�t�y� �(�1�9�8�0�)�,� �i�s� �u�s�e�d� �t�o� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �i�n� �t�h�e� �p�a�s�t�.� �I�n� �f�a�c�t�,� �S�h�a�f�f�e�r� �(�1�9�8�9�)� �r�e�c�o�m�m�e�n�d�s� �t�h�e� �u�s�e� �o�f� �a� �s�c�r�e�e�n�i�n�g� 

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

�d�e�s�i�r�e�d� �b�y� �t�h�e� �c�o�m�m�u�n�i�t�y�.� �J�o�h�n�s�o�n�,� �W�a�d�e�,� �a�n�d� �A�r�c�h�a�m�b�a�u�l�t� �(�1�9�9�4�)� �a�l�s�o� �h�a�d� �c�o�m�m�u�n�i�t�y� 

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

�f�o�r� �t�a�r�g�e�t�i�n�g�.� 

�T�h�e� �A�n�a�l�y�t�i�c�a�l� �H�i�e�r�a�r�c�h�y� �P�r�o�c�e�s�s�  ��e�l�i�c�i�t�s� �j�u�d�g�m�e�n�t�s� �d�i�r�e�c�t�l�y� �a�n�d� �u�s�e�s� �t�h�e�m� �t�o� 

�s�y�n�t�h�e�s�i�z�e� �p�r�i�o�r�i�t�i�e�s �� �o�f� �o�b�j�e�c�t�i�v�e� �a�n�d� �s�u�b�j�e�c�t�i�v�e� �c�r�i�t�e�r�i�a� �(�S�a�a�t�y� �a�n�d� �K�e�a�r�n�s�,� �1�9�8�5�,� �p�.� �6�0�)�.� 

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

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

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

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

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

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

�S�a�a�t�y� �(�1�9�8�0�)� �w�a�r�n�s� �t�h�a�t� �r�e�s�e�a�r�c�h�e�r�s� �s�h�o�u�l�d� �t�a�k�e� �c�a�r�e� �w�h�e�n� �a�s�k�i�n�g� �s�t�u�d�y� �s�u�b�j�e�c�t�s� 

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

�k�n�o�w�n� �t�o� �b�e� �c�o�n�s�i�s�t�e�n�t�.� �O�n�e� �o�f� �t�h�e� �f�o�u�n�d�a�t�i�o�n�s� �o�f� �t�h�e� �A�H�P� �i�s� �t�h�e� �o�b�s�e�r�v�a�t�i�o�n� �t�h�a�t� �h�u�m�a�n� 

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

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

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

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

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

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

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

�a�l�l�o�c�a�t�i�o�n� �(�f�o�r� �e�x�a�m�p�l�e�s�,� �s�e�e� �H�a�m�a�l�a�d�i�n�e�n� �S�e�p�p�a�l�a�i�n�e�n�,� �1�9�8�6�;� �L�a�u�r�o� �a�n�d� �V�e�p�s�a�l�a�i�n�e�n�,� 

�1�9�8�6�;� �S�a�a�t�y� �a�n�d� �A�l�e�x�a�n�d�e�r�,� �1�9�8�9�;� �D�y�e�r�,� �F�o�r�m�a�n�,� �a�n�d� �M�u�s�t�a�f�a�,� �1�9�9�2�;� �S�a�a�t�y�,� �1�9�8�0�)�.� �T�h�e� 

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

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

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

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

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

�c�r�i�t�e�r�i�a� �a�s� �w�e�l�l� �a�s� �t�h�e� �o�b�j�e�c�t�i�v�e� �c�r�i�t�e�r�i�a�.� 

�S�e�c�t�i�o�n� �3�.�8�.�1�:� �S�t�r�u�c�t�u�r�i�n�g� �t�h�e� �P�r�o�b�l�e�m� 

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

�(�F�i�g�u�r�e� �3�-�3�)�.� �T�h�e� �t�o�p�-�m�o�s�t� �l�e�v�e�l� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �g�o�a�l� �o�r� �f�o�c�u�s� �o�f� �t�h�e� �p�r�o�b�l�e�m�.� �T�h�e� 

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

�p�r�o�c�e�s�s�,� �t�h�e� �l�o�w�e�s�t� �l�e�v�e�l� �i�s� �t�h�e� �l�i�s�t� �o�f� �c�h�o�i�c�e�s� �o�r� �a�l�t�e�r�n�a�t�i�v�e�s� �(�S�a�a�t�y� �a�n�d� �K�e�a�r�n�s�,� �1�9�8�5�)�.� 
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�F�i�g�u�r�e� �3�-�3�:� �G�e�n�e�r�i�c� �D�e�c�o�m�p�o�s�i�t�i�o�n� �o�f� �a� �P�r�o�b�l�e�m� �i�n�t�o� �A� �D�o�m�i�n�a�n�c�e� �H�i�e�r�a�r�c�h�y� 
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�A�s� �m�a�n�y� �l�e�v�e�l�s� �a�s� �n�e�c�e�s�s�a�r�y� �c�a�n� �b�e� �u�s�e�d� �i�n� �t�h�i�s� �t�e�c�h�n�i�q�u�e�.� �T�h�e� �o�n�l�y� �c�o�n�s�t�r�a�i�n�t� �i�s� �t�h�a�t� �t�h�e� 

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

�A�n� �e�x�a�m�p�l�e� �t�a�k�e�n� �f�r�o�m� �S�a�a�t�y� �a�n�d� �K�e�a�r�n�s� �(�1�9�8�5�)� �i�l�l�u�s�t�r�a�t�e�s� �h�o�w� �a� �p�r�o�b�l�e�m� �c�a�n� �b�e� 

�d�e�c�o�m�p�o�s�e�d� �i�n�t�o� �a� �h�i�e�r�a�r�c�h�y� �i�n� �t�h�e� �m�a�n�n�e�r� �d�e�s�c�r�i�b�e�d� �a�b�o�v�e�.� �F�i�g�u�r�e� �3�-�4� �i�s� �t�h�e� �d�o�m�i�n�a�n�c�e� 

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

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

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

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

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

�c�r�i�t�e�r�i�a� �i�n� �t�h�e� �s�e�c�o�n�d� �l�e�v�e�l� �(�S�a�a�t�y� �a�n�d� �K�e�a�r�n�s�,� �1�9�8�5�)�.� 

�S�e�c�t�i�o�n� �3�.�8�.�2�:� �P�a�i�r�w�i�s�e� �C�o�m�p�a�r�i�s�o�n� 

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

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

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

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

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

�a�l�t�e�r�n�a�t�i�v�e� �i�s� �m�o�r�e� �d�e�s�i�r�e�d�? �� �f�o�r� �t�h�e� �t�h�i�r�d� �l�e�v�e�l� �(�S�a�a�t�y� �a�n�d� �K�e�a�r�n�s�,� �1�9�8�5�)�.� �O�t�h�e�r� �k�i�n�d�s� �o�f� 

�q�u�e�s�t�i�o�n�s� �t�h�a�t� �c�o�u�l�d� �b�e� �a�s�k�e�d� �i�n�c�l�u�d�e�:�  � ��W�h�e�n� �c�o�m�p�a�r�i�n�g� �A� �a�n�d� �B�,�  ��W�h�i�c�h� �i�s� �m�o�r�e� 

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

 ��W�h�i�c�h� �i�s� �m�o�r�e� �p�r�e�f�e�r�r�e�d�? � �� �(�S�a�a�t�y� �a�n�d� �K�e�a�r�n�s�,� �1�9�8�5�)�.� �T�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �q�u�e�s�t�i�o�n� 

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

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

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

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

�c�r�i�t�e�r�i�a� �r�e�p�r�e�s�e�n�t�i�n�g� �a� �c�o�l�u�m�n� �a�n�d� �a� �r�o�w� �(�T�a�b�l�e� �3�-�1�)�.� �T�h�e� �p�j�j� �i�s� �t�h�e� �n�u�m�e�r�i�c�a�l� �a�n�s�w�e�r� �t�o� 

�t�h�e� �q�u�e�s�t�i�o�n� �(�u�s�i�n�g� �t�h�e� �g�e�n�e�r�a�l�i�z�e�d� �p�r�o�b�l�e�m� �f�r�o�m� �F�i�g�u�r�e� �3�-�2�)�,�  ��W�i�t�h� �r�e�s�p�e�c�t� �t�o� �t�h�e� �g�o�a�l�,� 

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

�n�(�n�-�1�)�/�2� �p�a�i�r�w�i�s�e� �c�o�m�p�a�r�i�s�o�n�s�,� �w�h�e�r�e� �n� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �n�u�m�b�e�r� �o�f� �c�r�i�t�e�r�i�a� �(�E�q�u�a�t�i�o�n� �2�)�:� 

�I� 
�P�i� �=� �a�n�d� �P�i�,� �=� �I� �(�2�)� 

�j�i� 

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

�C�o�n�s�i�d�e�r�i�n�g� �T�a�b�l�e� �3�-�1�,� �f�o�r� �t�h�r�e�e� �c�r�i�t�e�r�i�a�,� �t�h�e�r�e� �a�r�e� �3�(�3�-�1�)�/�2� �=� �3� �c�o�m�p�a�r�i�s�o�n�s� �t�o� �m�a�k�e�.� 

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

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

�t�h�e� �m�a�t�r�i�x� �p�o�s�i�t�i�o�n� �p�j�j�.� �H�o�w�e�v�e�r�,� �i�f� �c�r�i�t�e�r�i�a� �j� �i�s� �m�o�r�e� �i�m�p�o�r�t�a�n�t� �t�h�a�n� �c�r�i�t�e�r�i�a� �i�,� �t�h�e� 

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

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

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

�c�o�m�p�a�r�e�d� �t�o� �i�t�s�e�l�f�,� �w�h�i�c�h� �i�s� �l�o�g�i�c�a�l�.� 
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�T�a�b�l�e� �3�-�1�:� �G�e�n�e�r�a�l�i�z�e�d� �P�a�i�r�w�i�s�e� �C�o�m�p�a�r�i�s�o�n� �M�a�t�r�i�x� �f�o�r� �L�e�v�e�l� �T�w�o� 

�C�r�i�t�e�r�i�a� �1� �C�r�i�t�e�r�i�a� �2� �C�r�i�t�e�r�i�a� �3� 
� � 

�C�r�i�t�e�r�i�a� �1� �P�u� �=�l� �P�i�2� �P�i�3� 

� � � � � � �C�r�i�t�e�r�i�a� �2� �P�2�2� �=� �P�2�3� 

�C�r�i�t�e�r�i�a� �3� �p�3�3�;� �=� �1� � � � � � � 
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�A�s�s�u�m�i�n�g� �t�h�e� �c�o�m�p�a�r�i�s�o�n�s� �a�r�e� �c�o�m�p�l�e�t�e�d�,� �t�h�e� �j�u�d�g�m�e�n�t� �o�r� �p�r�i�o�r�i�t�y� �m�a�t�r�i�x� �c�a�n� �b�e� 

�r�e�p�r�e�s�e�n�t�e�d� �i�n� �a�c�t�u�a�l� �m�a�t�r�i�x� �f�o�r�m�a�t� �(�v�e�r�s�u�s� �i�n� �a� �t�a�b�l�e�)� �a�s� �(�E�q�u�a�t�i�o�n� �3�)�:� 

�P�i�r� �=� �P�i�2� �P�y�;� �*� �P�i�g� 

�P�r�  �� 

�P� �=� �P�i� �P�i� �f�o�r� �i�,� �j� �=� �L�o�n� �(�3�)� 

�P�a�i� �.� �e�e�e� �.� �P�a�n� 

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

�t�h�e� �r�a�t�i�o� �o�f� �t�h�e� �w�e�i�g�h�t�s� �o�f� �t�h�e� �e�l�e�m�e�n�t�s� �b�e�i�n�g� �c�o�m�p�a�r�e�d� �(�E�q�u�a�t�i�o�n� �4�)�.� 

� � � � � � 

�f�w�,� �w�,� �W�w�,� �W�y� �|� 
�W�w�,� �W�,� �W�,� �W�h� 
�W�w�,� 

�W�w�,� 
�P� �=�|�w�,� �W�w�,� �.� �|� �f�o�r�i�,� �7� �=� �L�.�.�n� �(�4�)� 

�W�w�,� �W�w�;� 

�L�W�,� �W�w� �J� 

�W�h�e�n� �t�h�e� �w�e�i�g�h�t�s� �(�w�,�,� �w�,�,� �.�.�.�,� �W�,�)� �a�r�e� �u�n�k�n�o�w�n�,� �t�h�e�n� �t�h�e� �p�a�i�r�w�i�s�e� �c�o�m�p�a�r�i�s�o�n� �i�s� 

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

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

�a�p�p�l�i�c�a�t�i�o�n�s� �(�T�a�b�l�e� �3�-�2�)� �(�1�9�7�7�)�.� �I�n� �e�f�f�e�c�t�,� �t�h�e� �s�c�a�l�e� �o�f� �p�r�i�o�r�i�t�i�e�s� �g�i�v�e�s� �t�h�e� �p�e�o�p�l�e� �m�a�k�i�n�g� 

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

�p�r�e�f�e�r�e�n�c�e�s� �(�F�i�c�h�t�n�e�r�,� �1�9�8�6�)�.� 

�4�9



�T�a�b�l�e� �3�-�2�:� �S�c�a�l�e� �o�f� �R�e�l�a�t�i�v�e� �I�m�p�o�r�t�a�n�c�e� 

�I�n�t�e�n�s�i�t�y� �o�f� 

� � 

�R�e�l�a�t�i�v�e� �D�e�f�i�n�i�t�i�o�n� �E�x�p�l�a�n�a�t�i�o�n� 
�I�m�p�o�r�t�a�n�c�e� 

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

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

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

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

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

�2�,� �4�,� �6�,�8� �I�n�t�e�r�m�e�d�i�a�t�e� �v�a�l�u�e�s� �b�e�t�w�e�e�n� �t�h�e� �t�w�o� �W�h�e�n� �c�o�m�p�r�o�m�i�s�e� �i�s� �n�e�e�d�e�d�.� 

�R�e�c�i�p�r�o�c�a�l�s� �o�f� 
�a�b�o�v�e� �n�o�n�-�z�e�r�o� 

�n�u�m�b�e�r�s� 

�a�d�j�a�c�e�n�t� �j�u�d�g�m�e�n�t�s�.� 

�I�f� �a�n� �a�c�t�i�v�i�t�y� �h�a�s� �o�n�e� �o�f� �t�h�e� �a�b�o�v�e� 
�n�u�m�b�e�r� �(�e�.�g�.� �3�)� �c�o�m�p�a�r�e�d� �w�i�t�h� �a� �s�e�c�o�n�d� 
�a�c�t�i�v�i�t�y�,� �t�h�e�n� �t�h�e� �s�e�c�o�n�d� �a�c�t�i�v�i�t�y� �h�a�s� �t�h�e� 
�r�e�c�i�p�r�o�c�a�l� �v�a�l�u�e� �(�i�.�e�.�,� �1�/�3�)� �w�h�e�n� 
�c�o�m�p�a�r�e�d� �w�i�t�h� �t�h�e� �f�i�r�s�t�.� 

�S�o�u�r�c�e�:� �S�a�a�t�y� �a�n�d� �K�e�a�r�n�s�,� �1�9�8�5� 
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�S�e�c�t�i�o�n� �3�.�8�.�3�:� �S�o�l�v�i�n�g� �f�o�r� �P�r�e�f�e�r�e�n�c�e� �W�e�i�g�h�t�s� 

�O�b�t�a�i�n�i�n�g� �t�h�e� �r�e�l�a�t�i�v�e� �w�e�i�g�h�t�s� �w�o�u�l�d� �s�i�m�p�l�y� �b�e� �E�q�u�a�t�i�o�n� �5� �i�f� �t�h�e�r�e� �w�e�r�e� �n�o� �e�r�r�o�r�s�,� 

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

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

�c�o�n�s�i�s�t�e�n�t� �c�a�s�e� �i�s� �a�l�s�o� �t�h�e� �r�a�n�k� �o�f� �t�h�e� �m�a�t�r�i�x� �(�S�a�a�t�y�,� �1�9�8�0�)�.� 

�P�w� �=� �n�w� �(�5�)� 

�P� �=� �c�o�m�p�a�r�i�s�o�n� �m�a�t�r�i�x� 
�W� �=� �e�i�g�e�n�v�e�c�t�o�r� �c�o�r�r�e�s�p�o�n�d�i�n�g� �t�o� �n� 
�n� �=� �n�u�m�b�e�r� �o�f� �r�o�w�s� �(�o�r� �c�o�l�u�m�n�s�)� �i�n� �P� 

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

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

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

�m�e�a�s�u�r�e�m�e�n�t�s�.� �T�h�e� �j�u�d�g�m�e�n�t� �m�a�t�r�i�x� �i�s� �n�o�t� �r�e�a�l�l�y� �a� �r�a�t�i�o� �o�f� �w�;�/�w�;�,� �b�u�t� �o�n�l�y� �t�h�e� �n�u�m�b�e�r�s� 

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

�t�h�e� �r�o�u�n�d�i�n�g� �e�r�r�o�r� �c�a�n� �b�e� �u�p� �t�o� �5�0� �p�e�r�c�e�n�t� �(�F�i�c�h�t�n�e�r�,� �1�9�8�6�)�.� 

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

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

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

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

�w�e� �u�s�e� �t�h�e� �m�a�x�i�m�u�m� �e�i�g�e�n�v�a�l�u�e� �i�n� �p�l�a�c�e� �o�f� �n� �t�o� �s�o�l�v�e� �f�o�r� �w� �(�S�a�a�t�y�,� �1�9�8�0�)� �(�E�q�u�a�t�i�o�n� �6�)�:� 

�5�1



�P�w�=� �1�_�.�.�W� �(�6�)� 

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

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

�c�a�l�c�u�l�a�t�e� �w�.� �F�i�r�s�t�,� �i�f� �4�,�,�.�.�.�,� �A�,� �a�r�e� �t�h�e� �e�i�g�e�n�v�a�l�u�e�s� �o�f� �P� �t�h�a�t� �s�a�t�i�s�f�y� �t�h�e� �e�q�u�a�t�i�o�n� 

�P�x� �=� �A�x�,� �a�n�d� �i�f� �p�;�j� �=� �1� �f�o�r� �a�l�l� �i�,� �t�h�e�n� �(�E�q�u�a�t�i�o�n� �7�)�:� 

�y�A� �=�n� �(�7�)� 

�I�f� �a� �m�a�t�r�i�x� �i�s� �p�e�r�f�e�c�t�l�y� �c�o�n�s�i�s�t�e�n�t�,� �a�s� �m�u�s�t� �b�e� �t�h�e� �c�a�s�e� �w�h�e�n� �u�s�i�n�g� �E�q�u�a�t�i�o�n� �5�,�  ��t�h�e�n� �a�l�l� 

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

�l�a�r�g�e�s�t� �e�i�g�e�n�v�a�l�u�e� �o�f� �(�P�) �� �(�S�a�a�t�y�,� �1�9�8�0�,� �p�.�5�1�)�.� 

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

�i�s� �t�h�e� �f�a�c�t� �t�h�a�t� �s�m�a�l�l� �c�h�a�n�g�e�s� �i�n� �p�j�;� �o�f� �a� �p�o�s�i�t�i�v�e� �r�e�c�i�p�r�o�c�a�l� �m�a�t�r�i�x� �P�_� �c�a�u�s�e� �s�m�a�l�l� �c�h�a�n�g�e�s� 

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

�(�p�j�j�=� �1�)� �a�n�d� �i�f� �P� �i�s� �c�o�n�s�i�s�t�e�n�t�,� �t�h�e�n� �s�m�a�l�l� �v�a�r�i�a�t�i�o�n�s� �o�f� �t�h�e� �p�j�;�  ��k�e�e�p� �t�h�e� �l�a�r�g�e�s�t� 

�e�i�g�e�n�v�a�l�u�e�,� �A�,�,�,�,�,� �c�l�o�s�e� �t�o� �n�,� �a�n�d� �t�h�e� �r�e�m�a�i�n�i�n�g� �e�i�g�e�n�v�a�l�u�e�s� �c�l�o�s�e� �t�o� �z�e�r�o �� �(�S�a�a�t�y�,� �1�9�8�0�,� �m�a�x�?� 

�p�.�5�1�)�.� 

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

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

�t�h�e� �e�l�e�m�e�n�t�s� �t�o� �n�o�r�m�a�l�i�z�e� �t�h�e� �p�r�i�o�r�i�t�i�z�a�t�i�o�n� �(�E�q�u�a�t�i�o�n� �8�)�.� 

�W�w�,� 
�W�w� �n� 

�w�=� �.� �a�n�d� �T� �=� �>� �w�,� 

�.� �-� �(�8�)� 
�w� 

�n� 

�.� �W�,� 
�T�h�e� �w�e�i�g�h�t� �o�f� �t�h�e� �c�r�i�t�e�r�i�a� �b�e�c�o�m�e�s�:� �T� 

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

�o�r� �r�e�l�a�t�i�v�e�,� �v�a�l�u�e�s� �(�w�e�i�g�h�t�s�)� �o�f� �t�h�e� �c�r�i�t�e�r�i�a�.� �(�F�o�r� �m�o�r�e� �d�e�t�a�i�l�e�d� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �A�H�P� 

�s�e�e� �S�a�a�t�y�,� �1�9�8�0�)� 

�S�e�c�t�i�o�n� �3�.�8�.�4�:� �C�o�n�s�i�s�t�e�n�c�y� 

�O�n�e� �o�f� �t�h�e� �s�t�r�e�n�g�t�h�s� �o�f� �u�s�i�n�g� �t�h�e� �A�H�P� �i�s� �t�h�e� �a�b�i�l�i�t�y� �f�o�r� �p�r�e�f�e�r�e�n�c�e� �w�e�i�g�h�t�s� �t�o� �b�e� 

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

�i�n�t�e�n�s�i�t�y� �w�i�t�h� �w�h�i�c�h� �t�h�e� �j�u�d�g�m�e�n�t�s� �a�r�e� �e�x�p�r�e�s�s�e�d�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �A�H�P� �p�r�o�v�i�d�e�s� �a� �w�a�y� 

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

�r�e�s�u�l�t�s� �o�f� �t�h�e� �A�H�P� �a�r�e� �n�o�t� �r�e�l�i�a�b�l�e�.� �I�n� �o�r�d�e�r� �t�o� �m�a�k�e� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �a�n�d� �t�h�o�s�e� 

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

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

�F�i�r�s�t�,� �u�s�i�n�g� �A�,�,�,�,� �t�h�e� �C�o�n�s�i�s�t�e�n�c�y� �I�n�d�e�x� �(�C�.�I�.�)� �i�s� �c�a�l�c�u�l�a�t�e�d� �u�s�i�n�g� �E�q�u�a�t�i�o�n� �9�,� 

�w�h�e�r�e� �n� �i�s� �t�h�e� �n�u�m�b�e�r� �o�f� �e�l�e�m�e�n�t�s� �b�e�i�n�g� �c�o�m�p�a�r�e�d�.� 
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�(�n�a�s� �9�)� �(�9�)� �C�o�n�s�i�s�t�e�n�c�y� �I�n�d�e�x� �=�  ��(�n�=� �1�)� 

�T�h�e� �s�e�c�o�n�d� �s�t�e�p� �i�s� �t�o� �c�o�m�p�a�r�e� �t�h�i�s� �v�a�l�u�e� �t�o� �t�h�e� �R�a�n�d�o�m� �I�n�d�e�x� �(�R�.�1�.�)� �v�a�l�u�e�,� �w�h�i�c�h� �i�s� 

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

�r�a�n�d�o�m�l�y� �t�a�k�i�n�g� �j�u�d�g�m�e�n�t�s� �f�r�o�m� �t�h�e� �S�c�a�l�e� �o�f� �R�e�l�a�t�i�v�e� �I�m�p�o�r�t�a�n�c�e� �(�S�a�a�t�y�,� �1�9�8�0�)�.� �S�e�v�e�r�a�l� 

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

�p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �3�-�3�.� 

�T�h�e� �f�i�n�a�l� �s�t�e�p� �i�s� �t�o� �c�a�l�c�u�l�a�t�e� �t�h�e� �C�o�n�s�i�s�t�e�n�c�y� �R�a�t�i�o� �(�E�q�u�a�t�i�o�n� �1�0�)�.� �T�h�e� 

�C�o�n�s�i�s�t�e�n�c�y� �R�a�t�i�o� �i�s� �t�h�e� �r�a�t�i�o� �o�f� �t�h�e� �C�.�I�.� �t�o� �t�h�e� �a�v�e�r�a�g�e� �o�f� �t�h�e� �R�.�I�.� �f�o�r� �t�h�e� �s�a�m�e� �o�r�d�e�r� �o�f� 

�m�a�t�r�i�x�,� �w�h�e�r�e� �n� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �o�r�d�e�r� �o�f� �t�h�e� �m�a�t�r�i�x�.� �S�a�a�t�y� �a�n�d� �K�e�a�r�n�s� �(�1�9�8�5�)� �s�u�g�g�e�s�t� �a� 

�C�.�R�.� �b�e�t�w�e�e�n� �.�1�0� �a�n�d� �.�2�0� �i�s� �a�c�c�e�p�t�a�b�l�e�.� �O�f� �c�o�u�r�s�e�,� �t�h�e� �m�o�s�t� �d�e�s�i�r�a�b�l�e� �C�.�R�.� �w�o�u�l�d� �b�e� 

�b�e�l�o�w� �.�1�0�,� �i�n�d�i�c�a�t�i�n�g� �l�o�w� �i�n�c�o�n�s�i�s�t�e�n�c�y�.� 

�C�o�n�s�i�s�t�e�n�c�y� �I�n�d�e�x� 
� � �(�1�0�)� �C�o�n�s�i�s�t� �R�a�t�i�o� �=� �o�n�s�i�s�t�e�n�c�y� �R�a�t�i�o� �R�a�n�d�o�m� �I�n�d�e�x� 

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

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

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

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

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

�r�e�s�e�a�r�c�h�e�r�.� 

�5�4



�T�a�b�l�e� �3�-�3�:� �R�a�n�d�o�m� �C�o�n�s�i�s�t�e�n�c�y� �I�n�d�e�x� �f�o�r� �M�a�t�r�i�c�e�s� �o�f� �O�r�d�e�r� �1� �t�h�r�o�u�g�h� �1�5� 

�O�r�d�e�r� �o�f� �M�a�t�r�i�x� 

�S�o�u�r�c�e�:� �S�a�a�t�y�,� �1�9�8�0� 
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�S�e�c�t�i�o�n� �3�.�9�:� �S�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �P�r�o�b�l�e�m� �f�o�r� �I�n�d�u�s�t�r�i�a�l� �T�a�r�g�e�t�i�n�g� 

�W�h�i�l�e� �m�o�s�t� �a�p�p�l�i�c�a�t�i�o�n�s� �o�f� �t�h�e� �A�H�P� �a�r�e� �i�n�t�e�r�e�s�t�e�d� �i�n� �d�e�t�e�r�m�i�n�i�n�g� �w�h�i�c�h� �o�f� �t�h�e� 

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

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

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

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

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

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

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

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

�I�n� �t�h�i�s� �c�a�s�e�,� �t�h�e� �c�r�i�t�e�r�i�a� �c�o�n�s�i�s�t� �o�f� �p�o�s�s�i�b�l�e� �i�m�p�a�c�t�s� �f�i�r�m�s� �h�a�v�e� �o�n� �a� �l�o�c�a�l�i�t�y� �(�F�i�g�u�r�e� �3�-�5�)�.� 

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

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

�t�h�e� �p�r�o�b�l�e�m� �a�r�e�a� �(�S�a�a�t�y�,� �1�9�8�0�)�.� �B�e�c�a�u�s�e� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �e�a�c�h� �c�a�s�e� �s�t�u�d�y� �a�r�e�a� �w�i�l�l� 

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

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

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

�t�o� �k�e�e�p� �t�h�e� �c�o�m�p�a�r�i�s�o�n�s� �r�e�l�e�v�a�n�t�,� �n�o� �m�o�r�e� �t�h�a�n� �7� �+� �2� �e�l�e�m�e�n�t�s� �c�a�n� �b�e� �u�s�e�d� �a�t� �a�n�y� �o�n�e� 

�l�e�v�e�l� �(�S�a�a�t�y� �a�n�d� �K�e�a�r�n�s�,� �1�9�8�5�)�.� �I�t� �h�a�s� �b�e�e�n� �d�e�t�e�r�m�i�n�e�d� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�s� �h�a�v�e� �d�i�f�f�i�c�u�l�t�y� 

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

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

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

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

�u�n�k�n�o�w�n� �a�n�d� �m�u�s�t� �b�e� �e�s�t�i�m�a�t�e�d�.� 

�S�e�c�t�i�o�n� �3�.�9�.�1�:� �C�h�o�o�s�i�n�g� �t�h�e� �C�r�i�t�e�r�i�a� 

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

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

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

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

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

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

�f�o�r� �t�h�e� �p�u�r�p�o�s�e�s� �o�f� �t�h�i�s� �s�t�u�d�y� �(�T�a�b�l�e� �3�-�4�)�.� 

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

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

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

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

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

�a�n�d� �W�a�r�n�e�r�,� �1�9�8�6�)�.� �S�h�a�f�f�e�r� �(�1�9�8�9�)� �a�l�s�o� �d�i�s�c�u�s�s�e�s� �t�h�e� �n�u�m�b�e�r� �o�f� �j�o�b�s� �o�f�f�e�r�e�d� �b�y� �a� �f�i�r�m� �a�s� 

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

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

�L�e�v�y� �a�n�d� �S�t�e�p�h�e�n�s�o�n� �(�1�9�9�4�)� �s�u�r�v�e�y�e�d� �9�0�0� �d�i�r�e�c�t�o�r�s� �o�f� �e�c�o�n�o�m�i�c� �d�e�v�e�l�o�p�m�e�n�t� �a�g�e�n�c�i�e�s�,� 
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�T�a�b�l�e� �3�-�4�:� �D�e�f�i�n�i�t�i�o�n�s� �o�f� �I�m�p�a�c�t�s� 

�I�m�p�a�c�t� �T�y�p�e� �D�e�f�i�n�i�t�i�o�n� 

� � 

�N�u�m�b�e�r� �o�f� �J�o�b�s� �|� �E�c�o�n�o�m�i�c� 

�A�v�e�r�a�g�e� �W�a�g�e� �E�c�o�n�o�m�i�c� 
�o�r� �S�a�l�a�r�y� 

�L�e�v�e�l� �o�f� �C�a�p�i�t�a�l� �E�c�o�n�o�m�i�c� 
�I�n�v�e�s�t�m�e�n�t� 

�I�m�p�a�c�t�s� �o�f� �P�u�b�l�i�c� 
�P�o�p�u�l�a�t�i�o�n� 
�G�r�o�w�t�h� 

�L�e�v�e�l� �o�f� �U�t�i�l�i�t�y� �P�u�b�l�i�c� 
�R�e�q�u�i�r�e�m�e�n�t�s� 

�C�l�e�a�n�l�i�n�e�s�s� �o�f� �E�n�v�i�r�o�n�m�e�n�t�a�l� 
�I�n�d�u�s�t�r�y� 

�I�m�p�a�c�t�s� �o�n� �P�u�b�l�i�c� 
�P�r�o�p�e�r�t�y� �V�a�l�u�e�s� 

�N�u�m�b�e�r� �o�f� �f�u�l�l�-�t�i�m�e� �e�q�u�i�v�a�l�e�n�t� �p�o�s�i�t�i�o�n�s�.� 

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

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

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

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

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

�I�m�p�a�c�t�s� �o�n� �p�r�o�p�e�r�t�y� �v�a�l�u�e�s� �t�h�a�t� �r�e�s�u�l�t� �f�r�o�m� �v�a�r�i�o�u�s� 
�f�i�r�m� �a�t�t�r�i�b�u�t�e�s�,� �s�u�c�h� �a�s� �p�o�l�l�u�t�i�o�n� �o�r� �l�a�b�o�r� �f�o�r�c�e� 
�c�h�a�n�g�e�s�.� 
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�a�n�d� �o�f� �t�h�e� �4�2�8� �u�s�a�b�l�e� �s�u�r�v�e�y�s�,� �a�g�e�n�c�i�e�s� �l�i�s�t�e�d� �i�n�c�r�e�a�s�i�n�g� �e�m�p�l�o�y�m�e�n�t� �a�s� �b�e�i�n�g� �t�h�e� �m�o�s�t� 

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

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

�o�r�d�e�r� �t�o� �q�u�a�l�i�f�y� �f�o�r� �i�n�c�e�n�t�i�v�e�s� �(�C�o�m�m�o�n�w�e�a�l�t�h� �o�f� �V�i�r�g�i�n�i�a�,� �1�9�9�5�)�.� �C�o�u�n�t�i�e�s� �m�a�y� �a�l�s�o� 

�h�a�v�e� �s�i�m�i�l�a�r� �r�e�q�u�i�r�e�m�e�n�t�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �M�o�n�t�g�o�m�e�r�y� �C�o�u�n�t�y� �h�a�s� �m�i�n�i�m�u�m� �j�o�b�-�c�r�e�a�t�i�o�n� 

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

�(�M�o�n�t�g�o�m�e�r�y� �R�e�g�i�o�n�a�l� �E�c�o�n�o�m�i�c� �D�e�v�e�l�o�p�m�e�n�t� �C�o�m�m�i�s�s�i�o�n�,� �1�9�9�5�)�.� 

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

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

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

�u�s�e�d� �a�s� �a� �s�c�r�e�e�n�i�n�g� �c�r�i�t�e�r�i�a� �i�n� �i�n�d�u�s�t�r�i�a�l� �t�a�r�g�e�t�i�n�g� �s�t�u�d�i�e�s� �(�L�e�e�,� �1�9�8�7�;� �D�o�e�s�c�h�e�r�,� 

�D�a�u�f�f�e�n�b�a�c�k�,� �a�n�d� �W�a�r�n�e�r�,� �1�9�8�6�)�.� �B�a�r�t�i�k� �(�1�9�9�5�)� �a�n�d� �S�h�a�f�f�e�r� �(�1�9�8�9�)� �s�u�g�g�e�s�t� �t�h�a�t� �m�o�r�e� 

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

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

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

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

�e�i�g�h�t� �h�a�v�e� �m�i�n�i�m�u�m� �c�a�p�i�t�a�l� �i�n�v�e�s�t�m�e�n�t� �r�e�q�u�i�r�e�m�e�n�t�s� �(�C�o�m�m�o�n�w�e�a�l�t�h� �o�f� �V�i�r�g�i�n�i�a�,� �1�9�9�5�)�.� 

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

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

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

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

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

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

�c�o�n�d�u�c�t�e�d� �b�y� �B�a�i�l�e�y� �(�1�9�9�6�)� �o�f� �s�t�a�t�e� �e�c�o�n�o�m�i�c� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�f�e�s�s�i�o�n�a�l�s�,� �f�r�e�q�u�e�n�t� 

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

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

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

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

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

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

�i�m�p�o�r�t�a�n�t� �o�b�j�e�c�t�i�v�e� �l�i�s�t�e�d� �b�y� �d�e�v�e�l�o�p�m�e�n�t� �a�g�e�n�c�i�e�s� �i�n� �t�h�e� �L�e�v�y� �a�n�d� �S�t�e�p�h�e�n�s�o�n� �(�1�9�9�4�)� 

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

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

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

�d�e�v�e�l�o�p�m�e�n�t� �p�r�o�c�e�s�s�.� �D�a�l�e�y� �a�n�d� �A�n�g�u�l�o� �(�1�9�9�0�)� �d�e�s�c�r�i�b�e� �t�r�a�d�i�t�i�o�n�a�l� �a�n�a�l�y�t�i�c�a�l� �m�e�t�h�o�d�s� 

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

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

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

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

�p�l�a�n�n�i�n�g� �(�p�.� �8�9�)�.� �I�n� �e�c�o�n�o�m�i�c� �t�e�r�m�s�,� �r�e�s�i�d�e�n�t�s� �d�e�r�i�v�e� �u�t�i�l�i�t�y� �f�r�o�m� �m�o�r�e� �t�h�a�n� �j�u�s�t� �h�a�v�i�n�g� �a� 
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�j�o�b� �a�n�d� �i�n�c�o�m�e�,� �a�n�d� �t�h�e�r�e�f�o�r�e� �a� �c�o�m�m�u�n�i�t�y� �s�h�o�u�l�d� �b�e� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �m�o�r�e� �t�h�a�n� �j�u�s�t� 

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

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

�d�i�f�f�e�r�e�n�t� �i�m�p�a�c�t�s�.� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�S�t�e�p�h�e�n�s�o�n� �(�1�9�9�4�)� �s�u�r�v�e�y� �w�a�s� �t�o� �i�n�c�r�e�a�s�e� �t�h�e� �q�u�a�l�i�t�y� �o�f� �l�i�f�e� �i�n� �t�h�e�i�r� �a�r�e�a�.� 

�S�e�c�t�i�o�n� �3�.�1�0�:� �S�c�o�r�i�n�g� �I�n�d�u�s�t�r�y� �b�y� �E�a�c�h� �I�m�p�a�c�t� 

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

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

�o�f� �t�h�e� �t�o�p� �1�0�0� �i�n�d�u�s�t�r�i�e�s� �i�d�e�n�t�i�f�i�e�d� �b�y� �e�a�r�l�i�e�r� �s�t�e�p�s� �m�u�s�t� �r�e�c�e�i�v�e� �a� �s�c�o�r�e� �f�o�r� �e�a�c�h� �i�m�p�a�c�t�.� 

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

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

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

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

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

�s�c�o�r�e�.� 

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

�r�e�c�e�i�v�e�s� �t�h�e� �l�a�r�g�e�s�t� �s�c�o�r�e� �o�f� �1�0�0� �(�o�r� �-�1�0�0� �f�o�r� �t�h�e� �n�e�g�a�t�i�v�e� �f�a�c�t�o�r�s�)�.� �T�h�e� �s�c�o�r�e� �r�e�c�e�i�v�e�d� �b�y� 

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

�l�e�v�e�l� �(�E�q�u�a�t�i�o�n� �1�1�)�.� 

� � 

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

�I� �t� �L�e�v�e�l� �o�f� �I�n�d�u�s�t�r�y� �i� �m�p�a�c�t� �L�e�v�e�l� �o� �n�d�s�)� �«�1�0�9� �s�e�l� �S�c�o�r�e� �f�o�r� �I�n�d�u�s�t�r�y� �i� �I�m�p�a�c�t� �L�e�v�e�l� �o�f� �I�n�d�u�s�t�r�i�e�s� �|� 

�f�o�r�i� �#� �I�n�d�u�s�t�r�y� �1� 
�I�n�d�u�s�t�r�y� �1� �=� �I�n�d�u�s�t�r�y� �w�i�t�h� �t�h�e� �h�i�g�h�e�s�t� �i�m�p�a�c�t� �v�a�l�u�e� 

�F�o�r� �e�x�a�m�p�l�e�,� �i�f� �I�n�d�u�s�t�r�y� �A� �h�a�s� �t�h�e� �h�i�g�h�e�s�t� �i�m�p�a�c�t� �l�e�v�e�l� �o�f� �8�7�0�0� �(�u�n�i�t�s� �a�r�e� �i�m�m�a�t�e�r�i�a�l�)�,� 

�a�n�d� �I�n�d�u�s�t�r�y� �B� �h�a�s� �t�h�e� �s�e�c�o�n�d� �h�i�g�h�e�s�t� �i�m�p�a�c�t� �l�e�v�e�l� �o�f� �8�3�0�0�,� �I�n�d�u�s�t�r�y� �A� �r�e�c�e�i�v�e�s� �a� �s�c�o�r�e� 

�o�f� �1�0�0�,� �a�n�d� �I�n�d�u�s�t�r�y� �B ��s� �s�c�o�r�e� �i�s� �c�a�l�c�u�l�a�t�e�d� �t�o� �b�e� �9�5�.�4� �u�s�i�n�g� �E�q�u�a�t�i�o�n� �1�1�.� 

�S�e�c�t�i�o�n� �3�.�1�1�:� �M�e�a�s�u�r�e�m�e�n�t� �o�f� �I�m�p�a�c�t� �L�e�v�e�l�s� 

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

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

�m�o�d�e�l� �d�a�t�a� �f�r�o�m� �I�M�P�L�A�N�.� �T�h�e� �n�a�t�i�o�n�a�l� �s�t�u�d�y� �a�r�e�a� �d�a�t�a� �l�i�s�t� �t�h�e� �t�o�t�a�l� �e�m�p�l�o�y�m�e�n�t�,� �t�o�t�a�l� 

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

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

�s�t�r�a�i�g�h�t�f�o�r�w�a�r�d� �(�E�q�u�a�t�i�o�n� �1�2�)�.� �T�h�e� �t�o�t�a�l� �e�m�p�l�o�y�m�e�n�t� �f�o�r� �i�n�d�u�s�t�r�y� �i�n�c�l�u�d�e�s� �t�h�e� �d�i�r�e�c�t�,� 

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

� � 

�T�o�t�a�l� �E�m�p�l�o�y�m�e�n�t� �f�o�r� �I�n�d�u�s�t�r�y� �:� �(�1�2�)� �A� �E�m�p�l� �t� �f�o�r� �I�n�d�u�s�t�r�y� �i� �=� �v�e�r�a�g�e� �E�m�p�l�o�y�m�e�n�t� �l�o�r� �i�n�d�u�s�t�r�y� �7� �[� �T�o�t�a�l� �O�u�t�p�u�t� �f�o�r� �I�n�d�u�s�t�r�y� �i� 

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

�e�a�c�h� �i�n�d�u�s�t�r�y� �i�s� �s�i�m�i�l�a�r�l�y� �s�o�l�v�e�d� �(�E�q�u�a�t�i�o�n� �1�3�)�:� 
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�T�o�t�a�l� �E�m�p�l�o�y�e�e� 

�C�o�m�p�e�n�s�a�t�i�o�n� �f�o�r� �I�n�d�u�s�t�r�y� �i� 
� � �A�v�e�r�a�g�e� �W�a�g�e� �f�o�r� �I�n�d�u�s�t�r�y� �i� �=� �(�1�3�)� 
�T�o�t�a�l� �E�m�p�l�o�y�m�e�n�t� �f�o�r� �I�n�d�u�s�t�r�y� �7� 

�T�h�e� �I�M�P�L�A�N� �v�a�r�i�a�b�l�e�  ��p�a�y�m�e�n�t�s� �t�o� �p�r�o�p�r�i�e�t�o�r�s �� �i�s� �u�s�e�d� �t�o� �c�a�l�c�u�l�a�t�e� �t�h�e� �a�v�e�r�a�g�e� 

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

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

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

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

�n�a�t�i�o�n�a�l� �m�o�d�e�l�,� �t�h�e� �a�v�e�r�a�g�e� �l�e�v�e�l� �o�f� �c�a�p�i�t�a�l� �i�n�v�e�s�t�m�e�n�t� �b�e�c�o�m�e�s� �(�E�q�u�a�t�i�o�n� �1�4�)�:� 

� � 

�A�v�e�r�a�g�e� �L�e�v�e�l� �o�f� �C�a�p�i�t�a�l� 

�I�n�v�e�s�t�m�e�n�t� �f�o�r� �I�n�d�u�s�t�r�y� �i� �=� �[� 
�P�r�o�p�r�i�e�t�o�r�'�s� �I�n�c�o�m�e� �f�o�r� �I�n�d�u�s�t�r�y�  �� �(�1�4�)� 

�T�o�t�a�l� �O�u�t�p�u�t� �f�o�r� �I�n�d�u�s�t�r�y� �i� 

�N�a�t�i�o�n�a�l� �I�M�P�L�A�N� �m�o�d�e�l� �d�a�t�a� �w�e�r�e� �a�l�s�o� �u�s�e�d� �t�o� �c�a�l�c�u�l�a�t�e� �t�h�e� �a�v�e�r�a�g�e� �l�e�v�e�l� �o�f� 

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

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

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

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

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

�I�M�P�L�A�N ��s� �s�e�c�t�o�r� �5�1�2�,� �O�t�h�e�r� �L�o�c�a�l� �G�o�v�e�r�n�m�e�n�t� �E�n�t�e�r�p�r�i�s�e�s�,� �w�h�i�c�h� �i�n�c�l�u�d�e�s� �t�h�e� �l�o�c�a�l� 

�s�u�p�p�l�y� �o�f� �s�a�n�i�t�a�t�i�o�n�,� �s�e�w�e�r�a�g�e�,� �w�a�t�e�r�,� �g�a�s�,� �w�a�t�e�r� �t�r�a�n�s�p�o�r�t� �a�n�d� �t�e�r�m�i�n�a�l�s�,� �a�i�r�p�o�r�t�s�,� 
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�h�o�u�s�i�n�g� �a�n�d� �c�o�m�m�u�n�i�t�y� �d�e�v�e�l�o�p�m�e�n�t�,� �a�n�d� �l�i�q�u�o�r� �s�t�o�r�e�s� �(�L�i�n�d�a�l�l� �a�n�d� �O�l�s�o�n�,� �1�9�9�3�)�.� 

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

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

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

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

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

�T�h�e� �1�9�9�3� �T�o�x�i�c� �R�e�l�e�a�s�e� �I�n�v�e�n�t�o�r�y� �(�U�.�S�.� �E�n�v�i�r�o�n�m�e�n�t�a�l� �P�r�o�t�e�c�t�i�o�n� �A�g�e�n�c�y�,� �1�9�9�5�)� 

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

�T�h�e� �i�n�v�e�n�t�o�r�y� �i�n�c�l�u�d�e�s� �3�1�6� �c�h�e�m�i�c�a�l�s� �f�r�o�m� �2�0� �c�h�e�m�i�c�a�l� �c�a�t�e�g�o�r�i�e�s�.� �M�a�n�u�f�a�c�t�u�r�i�n�g� �f�i�r�m�s� 

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

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

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

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

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

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

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

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

�o�n�l�y� �a�v�a�i�l�a�b�l�e� �a�t� �t�h�e� �t�w�o�-�d�i�g�i�t� �S�I�C� �l�e�v�e�l�.� �W�i�t�h�i�n� �a� �t�w�o�-�d�i�g�i�t� �S�I�C� �c�o�d�e� �a�l�l� �v�a�l�u�e�s� �w�i�l�l� �b�e� 

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

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

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

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

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

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

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

�r�e�s�e�a�r�c�h�.� 

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

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

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

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

�f�u�r�t�h�e�r� �s�t�u�d�i�e�s�.� 

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

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

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

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

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

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

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

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

�s�q�u�a�r�e�d�)�.� 
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�N�o�t� �a�l�l� �o�f� �t�h�e� �d�a�t�a� �u�s�e�d� �i�n� �c�r�e�a�t�i�n�g� �t�h�e� �i�n�d�e�x� �w�e�r�e� �a�v�a�i�l�a�b�l�e� �a�t� �t�h�e� �f�o�u�r�-�d�i�g�i�t� �S�I�C� 

�l�e�v�e�l�.� �T�h�e� �h�i�g�h�e�s�t� �l�e�v�e�l� �f�o�r� �w�h�i�c�h� �a�l�l� �t�h�e� �d�a�t�a� �w�e�r�e� �a�v�a�i�l�a�b�l�e� �i�s� �t�h�e� �t�w�o�-�d�i�g�i�t� �S�I�C� �l�e�v�e�l�,� 

�w�h�i�c�h� �i�s� �w�h�a�t� �i�s� �u�s�e�d� �i�n� �c�r�e�a�t�i�n�g� �t�h�e� �i�n�d�e�x�.� �A�g�a�i�n�,� �a�l�l� �i�n�d�u�s�t�r�i�e�s� �w�i�t�h�i�n� �a� �t�w�o�-�d�i�g�i�t� �S�I�C� 

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

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

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

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

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

�S�I�C� �l�e�v�e�l� �(�E�q�u�a�t�i�o�n� �1�5�)�.� 

� � 

�T�o�t�a�l� �E�m�p�l�o�y�e�e�s� �f�o�r� �I�n�d�u�s�t�r�y� �i� �(�1�5�)� �A� �E�m�p�!� �/� �F�i�r�m� �f�o�r� �I�n�d�u�s�t�r�y� �i� �=� �v�e�r�a�g�e� �E�m�p�l�o�y�e�e�s� �/� �r�i�r�m� �f�o�r� �I�n�d�u�s�t�r�y� �7� �(�2� �N�u�m�b�e�r� �o�f� �F�i�r�m�s� �i�n� �I�n�d�u�s�t�r�y� �i� 

�T�h�e� �m�a�j�o�r�i�t�y� �o�f� �t�h�e� �d�a�t�a� �f�o�r� �t�h�i�s� �c�a�l�c�u�l�a�t�i�o�n� �c�a�m�e� �f�r�o�m� �t�h�e� �1�9�9�2� �C�e�n�s�u�s� �o�f� 

�M�a�n�u�f�a�c�t�u�r�i�n�g� �P�r�e�l�i�m�i�n�a�r�y� �R�e�p�o�r�t� �S�u�m�m�a�r�y� �S�e�r�i�e�s�.� �D�a�t�a� �f�o�r� �t�h�e� �n�o�n�-�m�a�n�u�f�a�c�t�u�r�i�n�g� 

�i�n�d�u�s�t�r�i�e�s� �a�r�e� �o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�e� �1�9�9�2� �C�o�u�n�t�y� �B�u�s�i�n�e�s�s� �P�a�t�t�e�r�n�s� �f�o�r� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s�.� 

�D�a�t�a� �f�o�r� �t�h�e� �g�o�v�e�r�n�m�e�n�t�  ��i�n�d�u�s�t�r�i�e�s �� �a�r�e� �o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�e� �1�9�9�4�-�9�5� �V�i�r�g�i�n�i�a� �S�t�a�t�i�s�t�i�c�a�l� 

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

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

� � 

 �� �I�M�P�L�A�N� �d�a�t�a� �w�e�r�e� �n�o�t� �u�s�e�d� �b�e�c�a�u�s�e� �t�h�e� �n�u�m�b�e�r� �o�f� �f�i�r�m�s� �r�e�p�r�e�s�e�n�t�e�d� �i�n� �I�M�P�L�A�N� �a�r�e� �u�n�k�n�o�w�n�.� �T�o� 
�m�e�a�s�u�r�e� �m�i�g�r�a�t�i�o�n� �t�h�e� �a�v�e�r�a�g�e� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�e�s� �p�e�r� �f�i�r�m� �w�a�s� �n�e�e�d�e�d�.� �T�h�i�s� �i�s� �n�o�t� �t�h�e� �c�a�s�e� �w�h�e�n� �t�h�e� 
�a�v�e�r�a�g�e� �e�m�p�l�o�y�m�e�n�t� �(�p�e�r� �d�o�l�l�a�r� �o�f� �o�u�t�p�u�t�)� �w�a�s� �c�a�l�c�u�l�a�t�e�d� �e�a�r�l�i�e�r�.� 
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�T�h�e� �s�e�c�o�n�d� �s�t�e�p� �i�s� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �d�e�m�a�n�d� �i�n� �e�a�c�h� �i�n�d�u�s�t�r�y� �f�o�r� �p�e�o�p�l�e� �w�i�t�h� 

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

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

�L�a�b�o�r� �u�s�e�s� �s�e�v�e�n� �j�o�b� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s� �f�o�r� �o�c�c�u�p�a�t�i�o�n�s� �(�T�a�b�l�e� �3�-�5�)�.� �I�n� �o�r�d�e�r� �t�o� �o�b�t�a�i�n� �t�h�e� 

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

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

�8�7� �1�9�9�1�)�.� �T�h�e� �d�i�v�i�s�i�o�n� �o�f� �t�h�e� �o�c�c�u�p�a�t�i�o�n� �c�l�a�s�s�e�s� �i�n�t�o� �h�i�g�h�-�,� �s�e�m�i�-�,� �a�n�d� �l�o�w�-�s�k�i�l�l�e�d� 

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

�p�e�r�f�o�r�m� �t�h�e� �t�a�s�k�s� �o�f� �a� �p�a�r�t�i�c�u�l�a�r� �j�o�b� �(�B�r�o�o�m�h�a�l�l�,� �1�9�9�1�)�.� �W�i�t�h� �t�h�e� �o�c�c�u�p�a�t�i�o�n�a�l� �c�a�t�e�g�o�r�i�e�s� 

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

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

�w�o�r�k�e�r�s� �f�r�o�m� �e�a�c�h� �s�k�i�l�l� �l�e�v�e�l�.� 

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

�a�t�t�a�i�n�m�e�n�t� �d�a�t�a�,� �b�y� �c�o�u�n�t�y�,� �f�r�o�m� �t�h�e� �1�9�9�4�-�9�5� �V�i�r�g�i�n�i�a� �S�t�a�t�i�s�t�i�c�a�l� �A�b�s�t�r�a�c�t�.� �O�c�c�u�p�a�t�i�o�n�s� 

�i�n� �C�l�a�s�s�e�s� �|� �a�n�d� �2� �(�h�i�g�h�-�s�k�i�l�l�e�d� �c�a�t�e�g�o�r�y�)� �r�e�q�u�i�r�e� �t�h�e� �h�i�g�h�e�s�t� �l�e�v�e�l�s� �o�f� �e�d�u�c�a�t�i�o�n�,� �w�h�i�c�h� �i�s� 

�d�e�f�i�n�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� �a�s� �n�e�e�d�i�n�g� �a�t� �l�e�a�s�t� �a� �f�o�u�r� �y�e�a�r� �d�e�g�r�e�e�.� �C�l�a�s�s�e�s� �3� �a�n�d� �4� �(�s�e�m�i�-�s�k�i�l�l�e�d� 

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

�d�i�p�l�o�m�a�.� �C�l�a�s�s�e�s� �5�,� �6�,� �a�n�d� �7� �(�l�o�w�-�s�k�i�l�l�e�d� �c�a�t�e�g�o�r�y�)� �m�a�y� �o�r� �m�a�y� �n�o�t� �r�e�q�u�i�r�e� �a� �h�i�g�h� �s�c�h�o�o�l� 

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

�s�a�m�e� �a�s� �t�h�o�s�e� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �a�s� �a� �w�h�o�l�e� �(�T�a�b�l�e� �3�-�6�)�.� 
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�T�a�b�l�e� �3�-�5�:� �D�e�s�c�r�i�p�t�i�o�n� �o�f� �E�m�p�l�o�y�m�e�n�t� �C�a�t�e�g�o�r�i�e�s� �b�y� �S�k�i�l�l� �L�e�v�e�l� �a�n�d� �C�l�a�s�s� 

� � 

�S�k�i�l�l� �L�e�v�e�l� �B�u�r�e�a�u� �o�f� �D�e�s�c�r�i�p�t�i�o�n� 
�L�a�b�o�r� �C�l�a�s�s� 

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

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

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

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

�L�o�w� �F�i�v�e� �C�l�e�r�i�c�a�l� �a�n�d� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �s�u�p�p�o�r�t� �w�o�r�k�e�r�s� 
�S�i�x� �S�e�r�v�i�c�e� �w�o�r�k�e�r�s� 
�S�e�v�e�n� �P�r�o�d�u�c�t�i�o�n�,� �f�a�r�m�,� �m�i�n�i�n�g�,� �a�n�d� �t�r�a�n�s�p�o�r�t�a�t�i�o�n� �w�o�r�k�e�r�s� 
� � 

�U�S� �D�e�p�a�r�t�m�e�n�t� �o�f� �L�a�b�o�r� �1�9�9�4�,� �1�9�9�2�,� �a�n�d� �1�9�9�0� �a�n�d� �B�r�o�o�m�h�a�l�l� �p�.� �7�6� �1�9�9�1� 

�7�0



�T�a�b�l�e� �3�-�6�:� �S�k�i�l�l� �L�e�v�e�l�s� �a�n�d� �C�o�r�r�e�s�p�o�n�d�i�n�g� �E�d�u�c�a�t�i�o�n�a�l� �A�t�t�a�i�n�m�e�n�t� �L�e�v�e�l�s�,� 
�B�a�t�h� �C�o�u�n�t�y�,� �M�o�n�t�g�o�m�e�r�y� �C�o�u�n�t�y�,� �a�n�d� �H�a�l�i�f�a�x� �C�o�u�n�t�y� 

� � 

�S�k�i�l�l� �E�d�u�c�a�t�i�o�n�a�l� �B�a�t�h� �M�o�n�t�g�o�m�e�r�y� �H�a�l�i�f�a�x� 
�L�e�v�e�l� �A�t�t�a�i�n�m�e�n�t� �C�o�u�n�t�y� �C�o�u�n�t�y� �C�o�u�n�t�y� 

�(�p�e�r�c�e�n�t�)� �(�p�e�r�c�e�n�t�)� �(�p�e�r�c�e�n�t�)� 
�H�i�g�h� �B�a�c�h�e�l�o�r ��s� �d�e�g�r�e�e� �o�r� �h�i�g�h�e�r� �1�3� �3�2� �8� 

�S�e�m�i� �U�p� �t�o� �3� �y�e�a�r�s� �o�r� �l�e�s�s� �o�f� �h�i�g�h�e�r� �1�7� �2�1� �1�6� 
�e�d�u�c�a�t�i�o�n� �o�r� �t�r�a�i�n�i�n�g� �b�e�y�o�n�d� 
�h�i�g�h� �s�c�h�o�o�l� 

�L�o�w� �H�i�g�h� �s�c�h�o�o�l� �d�i�p�l�o�m�a� �o�r� �l�e�s�s� �7�0� �4�7� �7�6� 
� � 

�1�9�9�4�-�9�5� �V�i�r�g�i�n�i�a� �S�t�a�t�i�s�t�i�c�a�l� �A�b�s�t�r�a�c�t� 

�7�]



�T�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �i�n�d�u�s�t�r�y� �l�a�b�o�r� �d�e�m�a�n�d�s� �f�o�r� �t�h�e� �1�0�0� �i�n�d�u�s�t�r�i�e�s� �c�o�n�s�i�d�e�r�e�d� �a�r�e� 

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

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

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

�i�n�d�i�c�a�t�i�o�n� �o�f� �m�i�g�r�a�t�i�o�n� �(�E�q�u�a�t�i�o�n� �1�6�)�.� �T�h�i�s� �a�s�s�u�m�e�s� �t�h�a�t� �t�h�e� �p�r�o�p�o�r�t�i�o�n� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n� 

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

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

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

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

�3� 

�P�o�p�u�l�a�t�i�o�n� �G�r�o�w�t�h� �I�n�d�e�x� �V�a�l�u�e� �f�o�r� �I�n�d�u�s�t�r�y� �i� �=� �D�S�,� �-�M�,�,� �y�*�N� �(�1�6�)� 
�j�=�l� 

�W�h�e�r�e�:� 
�j� �=� �s�k�i�l�l� �l�e�v�e�l�:� �1� �=� �h�i�g�h�,� �2� �=� �s�e�m�i�,� �3� �=� �l�o�w� 

�k� �=� �c�o�u�n�t�y�:� �1� �=� �B�a�t�h� �C�o�u�n�t�y�,� �2� �=� �M�o�n�t�g�o�m�e�r�y� �C�o�u�n�t�y�,� �3� �=� �H�a�l�i�f�a�x� �C�o�u�n�t�y� 
�S�,�,� �=� �%� �p�o�p�u�l�a�t�i�o�n� �i�n� �a� �c�o�u�n�t�y� �k� �w�i�t�h� �s�k�i�l�l� �l�e�v�e�l� �j� �|� 
�M�,�,� �=� �%� �w�o�r�k�e�r�s� �i�n� �i�n�d�u�s�t�r�y� �i� �w�i�t�h� �s�k�i�l�l� �l�e�v�e�l� �j� 
�N�,� �=� �A�v�e�r�a�g�e� �n�u�m�b�e�r� �o�f� �j�o�b�s� �n�e�e�d�e�d� �b�y� �i�n�d�u�s�t�r�y� �f�o�r� �s�k�i�l�l� �l�e�v�e�l� �j� 

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

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

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

� � 

�'�°� �D�o�e�s� �n�o�t� �a�c�c�o�u�n�t� �f�o�r� �p�o�t�e�n�t�i�a�l� �r�e�t�r�a�i�n�i�n�g�.� 
�'�'� �O�t�h�e�r� �f�a�c�t�o�r�s� �(�s�u�c�h� �a�s� �i�n�d�u�s�t�r�y� �p�o�l�l�u�t�i�o�n� �l�e�v�e�l�s�)� �a�r�e� �a�l�s�o� �i�m�p�o�r�t�a�n�t�.� �T�h�e� �r�e�f�i�n�e�m�e�n�t� �n�e�e�d�e�d� �t�o� �b�e�t�t�e�r� 
�e�s�t�i�m�a�t�e� �t�h�e� �e�f�f�e�c�t� �f�i�r�m�s� �h�a�v�e� �o�n� �p�r�o�p�e�r�t�y� �v�a�l�u�e�s� �i�s� �l�e�f�t� �f�o�r� �f�u�t�u�r�e� �s�t�u�d�i�e�s�.� 

�7�2



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

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

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

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

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

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

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

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

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

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

�c�r�e�a�t�e�d� �b�y� �(�E�q�u�a�t�i�o�n� �1�7�)�:� 

�2� 

�P�r�o�p�e�r�t�y� �V�a�l�u�e� �I�n�d�e�x� �f�o�r� �I�n�d�u�s�t�r�y� �i� �=� �>�)� �(�S�,� �-�M�,�,�)�°� �(�1�7�)� 
�j�=�l� 

�j� �=� �s�k�i�l�l� �l�e�v�e�l�:� �1� �=� �h�i�g�h�,� �2� �=� �s�e�m�i�,� 
�k� �=� �c�o�u�n�t�y�:� �1� �=� �B�a�t�h� �C�o�u�n�t�y�,� �2� �=� �M�o�n�t�g�o�m�e�r�y� �C�o�u�n�t�y�,� �3� �=� �H�a�l�i�f�a�x� �C�o�u�n�t�y� 
�S�,�;� �=� �%� �p�o�p�u�l�a�t�i�o�n� �i�n� �c�o�u�n�t�y� �&� �w�i�t�h� �s�k�i�l�l� �l�e�v�e�l� �7� 
�M�,�;� �=� �%� �w�o�r�k�e�r�s� �i�n� �i�n�d�u�s�t�r�y� �i� �w�i�t�h� �s�k�i�l�l� �l�e�v�e�l� �j� 

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

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

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

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

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

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

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

�S�e�c�t�i�o�n� �3�.�1�2�:� �R�a�n�k�i�n�g� �T�a�r�g�e�t� �I�n�d�u�s�t�r�i�e�s� �U�s�i�n�g� �L�o�c�a�l� �P�r�e�f�e�r�e�n�c�e�s� 

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

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

�f�o�r� �e�a�c�h� �o�f� �t�h�e� �i�m�p�a�c�t�s�.� �I�n� �m�a�t�r�i�x� �n�o�t�a�t�i�o�n� �(�E�q�u�a�t�i�o�n� �1�8�)�:� 

�F�i�n�a�l� �V�e�c�t� �,� �;� 
�n�a�n� �T�E�C�I�O�E� �M�a�t�r�i�x� �o�f� �S�c�o�r�e�d� �V�e�c�t�o�r� �o�f� �C�o�m�m�u�n�i�t�y� 

�o�f� �S�c�r�o�r�e�s� �f�o�r� �=� �*� �(�1�8�)� 
�I�n�d�u�s�t�r�y� �I�m�p�a�c�t�s� �P�r�e�f�e�r�e�n�c�e�s� 

�I�n�d�u�s�t�r�y� �1�0�0�x�7� �T�x�t� 

�1�0�0�x�1� 

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

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

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

�o�b�v�i�o�u�s� �b�r�e�a�k� �i�n� �t�h�e� �d�a�t�a�,� �t�h�e� �t�o�p� �2�0� �i�n�d�u�s�t�r�i�e�s� �(�a�n� �a�r�b�i�t�r�a�r�y� �n�u�m�b�e�r�)� �w�i�l�l� �b�e� �d�i�s�c�u�s�s�e�d�.� 

�S�e�c�t�i�o�n� �3�.�1�3�:� �S�u�m�m�a�r�y� �o�f� �M�e�t�h�o�d�s� 

�T�h�e� �1�0�0� �i�n�d�u�s�t�r�i�e�s� �u�s�e�d� �i�n� �t�h�e� �s�c�o�r�i�n�g� �s�t�e�p�s� �a�r�e� �i�n�i�t�i�a�l�l�y� �c�h�o�s�e�n� �a�c�c�o�r�d�i�n�g� �t�h�e� 

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

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

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

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

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



�C�h�a�p�t�e�r� �4�:� �R�e�s�u�l�t�s� �a�n�d� �A�n�a�l�y�s�i�s� 
�e�e� 

�S�e�c�t�i�o�n� �4�.�1�:� �S�e�l�e�c�t�i�n�g� �t�h�e� �P�a�r�t�i�c�i�p�a�n�t�s� 

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

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

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

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

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

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

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

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

�(�S�a�a�t�y�,� �1�9�8�0�)�.� 

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

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

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

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

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

�e�x�p�a�n�s�i�o�n� �i�n� �t�h�e� �p�a�s�t�.� �I�n� �o�t�h�e�r� �w�o�r�d�s�,� �e�a�c�h� �p�a�r�t�i�c�i�p�a�n�t� �n�e�e�d�e�d� �t�o� �b�e� �c�o�n�s�i�d�e�r�e�d� �a�n� 

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

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

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

�o�r�i�g�i�n�a�l�l�y� �o�b�t�a�i�n�e�d� �f�r�o�m� �a� �c�o�u�n�t�y� �e�x�t�e�n�s�i�o�n� �a�g�e�n�t� �(�H�a�l�i�f�a�x� �a�n�d� �M�o�n�t�g�o�m�e�r�y� �C�o�u�n�t�i�e�s�)� �o�r� 
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�f�r�o�m� �t�h�e� �C�o�u�n�t�y� �A�d�m�i�n�i�s�t�r�a�t�o�r ��s� �o�f�f�i�c�e� �(�B�a�t�h� �C�o�u�n�t�y�)�.� �T�h�e� �n�a�m�e�s� �o�n� �t�h�e� �o�r�i�g�i�n�a�l� �l�i�s�t�s� 

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

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

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

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

�r�e�a�l�i�t�y�,� �m�a�y� �n�o�t� �b�e� �t�r�u�e�.� 

�S�e�c�t�i�o�n� �4�.�1�.�1�:� �B�a�t�h� �C�o�u�n�t�y� �P�a�r�t�i�c�i�p�a�n�t�s� 

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

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

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

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

�m�e�m�b�e�r�s� �f�r�o�m� �t�h�e� �I�D�A� �a�t�t�e�n�d�e�d�.� 

�F�o�u�r� �m�e�m�b�e�r�s� �o�f� �t�h�e� �P�l�a�n�n�i�n�g� �C�o�m�m�i�s�s�i�o�n� �d�i�d� �a�t�t�e�n�d�.� �C�h�a�r�l�e�s� �G�a�r�r�a�t�t� �a�n�d� 

�W�a�l�t�e�r� �F�a�i�l�e�s� �a�r�e� �b�o�t�h� �e�l�e�c�t�e�d� �m�e�m�b�e�r�s� �o�f� �t�h�e� �P�l�a�n�n�i�n�g� �C�o�m�m�i�s�s�i�o�n�.� �W�i�l�l�i�a�m� �M�c�G�i�r�r� �i�s� 

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

�t�h�e� �B�a�t�h� �C�o�u�n�t�y� �P�l�a�n�n�e�r�.� 

�S�e�c�t�i�o�n� �4�.�1�.�2�:� �M�o�n�t�g�o�m�e�r�y� �C�o�u�n�t�y� �P�a�r�t�i�c�i�p�a�n�t�s� 

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

�R�o�n�a�l�d� �S�e�c�r�i�s�t� �i�s� �t�h�e� �t�o�w�n� �m�a�n�a�g�e�r� �o�f� �t�h�e� �t�o�w�n� �o�f� �B�l�a�c�k�s�b�u�r�g�.� �T�.�W�.�  ��J�a�y �� �J�o�h�n�s�o�n� �i�s� 

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

�M�a�r�k�e�t�i�n�g� �D�i�r�e�c�t�o�r� �o�f� �t�h�e� �N�e�w� �R�i�v�e�r� �V�a�l�l�e�y� �E�c�o�n�o�m�i�c� �D�e�v�e�l�o�p�m�e�n�t� �A�l�l�i�a�n�c�e�.� �H�e�n�r�y� 

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

�p�a�r�t�i�c�i�p�a�n�t� �w�a�s� �J�a�m�e�s� �S�t�e�w�a�r�t�,� �w�h�o� �i�s� �t�h�e� �R�e�g�i�o�n�a�l� �D�i�r�e�c�t�o�r� �f�o�r� �V�i�r�g�i�n�i�a ��s� �C�e�n�t�e�r� �f�o�r� 

�I�n�n�o�v�a�t�i�v�e� �T�e�c�h�n�o�l�o�g�y�.� 

�S�e�c�t�i�o�n� �4�.�1�.�3�:� �H�a�l�i�f�a�x� �C�o�u�n�t�y� �P�a�r�t�i�c�i�p�a�n�t�s� 

�F�o�u�r� �p�e�o�p�l�e� �a�g�r�e�e�d� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�e� �s�t�u�d�y� �i�n� �H�a�l�i�f�a�x� �C�o�u�n�t�y�.� �S�t�i�l�l�,� �t�h�e�r�e� �w�a�s� 

�s�o�m�e� �d�i�v�e�r�s�i�t�y� �p�r�e�s�e�n�t� �i�n� �t�h�e� �g�r�o�u�p�.� �B�i�l�l� �C�o�n�f�r�o�y� �i�s� �t�h�e� �D�i�r�e�c�t�o�r� �o�f� �t�h�e� �H�a�l�i�f�a�x� �I�D�A�.� 

�C�h�r�i�s� �L�u�m�s�d�e�n� �a�n�d� �G�e�o�r�g�e� �W�h�i�t�t�e�d� �a�r�e� �b�o�t�h� �m�e�m�b�e�r�s� �o�f� �t�h�e� �H�a�l�i�f�a�x� �C�o�u�n�t�y� �E�c�o�n�o�m�i�c� 

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

�N�a�n�c�y� �P�o�o�l� �i�s� �w�i�t�h� �t�h�e� �C�h�a�m�b�e�r� �o�f� �C�o�m�m�e�r�c�e�.� 

�S�e�c�t�i�o�n� �4�.�2�:� �P�r�e�f�e�r�e�n�c�e� �R�a�n�k�i�n�g� �P�r�e�s�e�n�t�a�t�i�o�n� �a�n�d� �C�o�m�p�a�r�i�s�o�n� �P�r�o�c�e�s�s� 

�S�a�a�t�y� �a�n�d� �K�e�a�r�n�s� �(�1�9�8�5�)� �s�u�g�g�e�s�t� �t�h�a�t� �r�e�s�e�a�r�c�h�e�r�s� �u�n�f�a�m�i�l�i�a�r� �w�i�t�h� �t�h�e� �A�H�P� �a�n�d� 

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

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

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

�o�f� �A�g�r�i�c�u�l�t�u�r�a�l� �a�n�d� �A�p�p�l�i�e�d� �E�c�o�n�o�m�i�c�s� �(�C�o�x�,� �1�9�9�6�)�.� �D�u�r�i�n�g� �t�h�e� �s�e�m�i�n�a�r� �s�e�v�e�r�a�l� �h�e�l�p�f�u�l� 

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

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

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

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

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

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

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

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

�i�m�p�a�c�t�s�,�  ��W�h�e�n� �c�o�m�p�a�r�i�n�g� �i�m�p�a�c�t� �A� �t�o� �i�m�p�a�c�t� �B�,� �h�o�w� �i�m�p�o�r�t�a�n�t� �o�f� �a� �c�o�n�s�i�d�e�r�a�t�i�o�n� �w�a�s� 

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

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

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

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

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

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

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

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

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

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

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

�w�i�t�h� �t�h�e� �j�u�d�g�m�e�n�t�s� �t�h�a�t� �w�e�r�e� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�a�k�i�n�g� �t�h�e� �a�v�e�r�a�g�e�.� 
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�S�e�c�t�i�o�n� �4�.�2�.�1�:� �C�a�l�c�u�l�a�t�i�o�n� �a�n�d� �R�e�-�e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� �C�o�m�p�a�r�i�s�o�n� �M�a�t�r�i�x� 

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

�c�a�l�c�u�l�a�t�e�d� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �C�h�a�p�t�e�r� �3�,� �u�s�i�n�g� �a� �p�r�o�g�r�a�m� �w�r�i�t�t�e�n� �i�n� �G�a�u�s�s� �(�A�p�t�e�c�h� �S�y�s�t�e�m�s�,� 

�I�n�c�.�,� �1�9�9�3�)�.� �T�h�e� �c�o�n�s�i�s�t�e�n�c�y� �i�n�d�e�x� �a�n�d� �t�h�e� �c�o�n�s�i�s�t�e�n�c�y� �r�a�t�i�o� �w�e�r�e� �a�l�s�o� �c�a�l�c�u�l�a�t�e�d�.� �I�f� �t�h�e� 

�c�o�n�s�i�s�t�e�n�c�y� �r�a�t�i�o� �w�a�s� �a�b�o�v�e� �t�h�e� �t�h�r�e�s�h�o�l�d� �o�f� �.�2�0�,� �t�h�e� �j�u�d�g�m�e�n�t� �m�a�t�r�i�x� �w�a�s� �r�e�-�e�x�a�m�i�n�e�d� 

�d�u�r�i�n�g� �t�h�e� �i�n�t�e�r�v�i�e�w�.� 

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

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

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

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

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

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

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

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

�t�h�e� �c�o�n�s�i�s�t�e�n�c�y� �r�a�t�i�o� �w�a�s� �l�o�w�e�r� �t�h�a�n� �.�2�0� �a�n�d� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t�s� �w�e�r�e� �s�a�t�i�s�f�i�e�d� �t�h�a�t� �t�h�e� 

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

�S�e�c�t�i�o�n� �4�.�3�:� �I�n�i�t�i�a�l� �I�n�d�u�s�t�r�i�a�l� �T�a�r�g�e�t�i�n�g� �I�n�d�e�x� 

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

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

�S�e�c�t�i�o�n� �3�.�6� �w�a�s� �u�s�e�d� �w�i�t�h� �I�M�P�L�A�N� �t�o� �c�r�e�a�t�e�  ��s�h�a�d�o�w �� �s�e�c�t�o�r�s� �f�o�r� �t�h�o�s�e� �m�i�s�s�i�n�g� �f�r�o�m� 

�t�h�e� �l�o�c�a�l� �e�c�o�n�o�m�y�.� �O�f� �t�h�e� �4�5�9� �s�e�c�t�o�r�s� �i�n� �V�i�r�g�i�n�i�a�,� �1�0�9� �w�e�r�e� �e�l�i�m�i�n�a�t�e�d� �b�e�c�a�u�s�e� �t�h�e� �f�i�r�m�s� 
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�i�n� �t�h�o�s�e� �s�e�c�t�o�r�s� �a�r�e� �n�o�t� �f�o�o�t�l�o�o�s�e� �o�r� �w�e�r�e� �u�n�a�t�t�r�a�c�t�i�v�e� �b�e�c�a�u�s�e� �o�f� �e�n�v�i�r�o�n�m�e�n�t�a�l� �r�e�a�s�o�n�s� 

�(�T�a�b�l�e� �4�-�1�)�.� �N�o�n�-�f�o�o�t�l�o�o�s�e� �s�e�c�t�o�r�s� �i�n�c�l�u�d�e� �t�h�o�s�e� �t�h�a�t� �a�r�e� �f�a�c�t�o�r�-�o�r�i�e�n�t�e�d� �a�n�d� �t�h�o�s�e� �t�h�a�t� 

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

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

�F�o�r� �B�a�t�h� �C�o�u�n�t�y�,� �2�6�3� �s�e�c�t�o�r�s� �w�e�r�e� �a�d�d�e�d� �t�o� �t�h�e� �m�o�d�e�l� �i�n� �o�r�d�e�r� �f�o�r� �e�a�c�h� �o�f� �t�h�e� �3�5�0� 

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

�o�f� �i�n�d�u�s�t�r�i�e�s� �i�n� �i�t�s� �e�c�o�n�o�m�y� �o�f� �t�h�e� �t�h�r�e�e� �c�a�s�e�-�s�t�u�d�y� �a�r�e�a�s�,� �w�i�t�h� �1�4�5� �s�e�c�t�o�r�s� �p�r�e�s�e�n�t�,� 

�n�e�e�d�i�n�g� �o�n�l�y� �2�0�5� �s�e�c�t�o�r�s� �a�d�d�e�d�.� �T�h�e� �m�o�d�e�l� �f�o�r� �H�a�l�i�f�a�x� �C�o�u�n�t�y� �n�e�e�d�e�d� �2�3�2� �s�e�c�t�o�r�s� 

�a�d�d�e�d�.� 

�F�o�l�l�o�w�i�n�g� �e�l�i�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �n�o�n�-�f�o�o�t�l�o�o�s�e� �s�e�c�t�o�r�s�,� �e�a�c�h� �I�/�O� �m�o�d�e�l� �h�a�d� �3�5�0� 

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

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

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

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

�f�i�r�m�s� �i�n� �e�a�c�h� �c�o�u�n�t�y� �w�e�r�e� �i�n�c�l�u�d�e�d� �f�o�r� �f�u�r�t�h�e�r� �e�x�a�m�i�n�a�t�i�o�n� �(�T�a�b�l�e� �4�-�2�,� �T�a�b�l�e� �4�-�3�,� �a�n�d� 

�T�a�b�l�e� �4�-�4�)�.� 

�F�o�r� �e�a�c�h� �c�o�u�n�t�y�,� �m�a�n�y� �o�f� �t�h�e� �1�0�0� �i�n�d�u�s�t�r�i�e�s� �w�i�t�h� �a� �l�a�r�g�e� �v�a�l�u�e�-�a�d�d�e�d� �e�f�f�e�c�t� �a�r�e� 

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

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

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

�e�x�a�m�p�l�e�,� �s�i�x�t�e�e�n� �o�f� �t�h�e� �t�o�p� �t�w�e�n�t�y� �s�e�c�t�o�r�s� �i�n� �M�o�n�t�g�o�m�e�r�y� �C�o�u�n�t�y� �a�r�e� �i�n� �t�h�e� �t�o�p� �t�w�e�n�t�y� 
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�T�a�b�l�e� �4�-�1�:� �S�e�c�t�o�r�s� �E�l�i�m�i�n�a�t�e�d� �f�r�o�m� �T�a�r�g�e�t�i�n�g� �C�o�n�s�i�d�e�r�a�t�i�o�n� 
�f�o�r� �B�a�t�h�,� �M�o�n�t�g�o�m�e�r�y�,� �a�n�d� �H�a�l�i�f�a�x� �C�o�u�n�t�i�e�s� 

�R�e�a�s�o�n� �E�l�i�m�i�n�a�t�e�d� 

�I�m�p�l�a�n� �S�e�c�t�o�r� �T�i�t�l�e� �F�a�c�t�o�r� �M�a�r�k�e�t� �N�o�t� 
�C�o�d�e� �D�e�p�e�n�d�e�n�t� �O�r�i�e�n�t�e�d� �A�t�t�r�a�c�t�i�v�e� 
� � 

�1� �D�a�i�r�y� �F�a�r�m� �P�r�o�d�u�c�t�s� 
�2� �P�o�u�l�t�r�y� �A�n�d� �E�g�g�s� 
�3� �R�a�n�c�h� �F�e�d� �C�a�t�t�l�e� 
�4� �R�a�n�g�e� �F�e�d� �C�a�t�t�l�e� 
�5� �C�a�t�t�l�e� �F�e�e�d�l�o�t�s� 
�6� �S�h�e�e�p�,� �L�a�m�b�s� �A�n�d� �G�o�a�t�s� 
�7� �H�o�g�s�,� �P�i�g�s� �A�n�d� �S�w�i�n�e� 
�8� �O�t�h�e�r� �M�e�a�t� �A�n�i�m�a�l� �P�r�o�d�u�c�t�s� 
�9� �M�i�s�c�e�l�l�a�n�e�o�u�s� �L�i�v�e�s�t�o�c�k� 

�1�0� �C�o�t�t�o�n� 
�1�1� �F�o�o�d� �G�r�a�i�n�s� 
�1�2� �F�e�e�d� �G�r�a�i�n�s� 
�1�3� �H�a�y� �A�n�d� �P�a�s�t�u�r�e� 
�1�4� �G�r�a�s�s� �S�e�e�d�s� 
�1�5� �T�o�b�a�c�c�o� 
�1�6� �F�r�u�i�t�s� 
�1�7� �T�r�e�e� �N�u�t�s� 
�1�8� �V�e�g�e�t�a�b�l�e�s� 
�2�1� �O�i�l� �B�e�a�r�i�n�g� �C�r�o�p�s� 
�2�2� �F�o�r�e�s�t� �P�r�o�d�u�c�t�s� 
�2�4� �F�o�r�e�s�t�r�y� �P�r�o�d�u�c�t�s� 
�2�5� �C�o�m�m�e�r�c�i�a�l� �F�i�s�h�i�n�g� 
�2�6� �A�g�r�i�c�u�l�t�u�r�a�l�,� �F�o�r�e�s�t�r�y�,� �F�i�s�h�e�r�y� 
�2�7� �L�a�n�d�s�c�a�p�e� �&� �H�o�r�t�i�c�u�l�t�u�r�a�l� �S�e�r�v�i�c�e�s� 
�2�8� �I�r�o�n� �O�r�e�s� 
�3�7� �C�o�a�l� �M�i�n�i�n�g� 
�4�0� �D�i�m�e�n�s�i�o�n� �S�t�o�n�e� 
�4�1� �S�a�n�d� �A�n�d� �G�r�a�v�e�l� 
�4�2� �C�l�a�y�,� �C�e�r�a�m�i�c�,� �R�e�f�r�a�c�t�o�r�y� �M�i�n�e�r�a�l�s� 
�4�6� �N�o�n�m�e�t�a�l�l�i�c� �M�i�n�e�r�a�l�s� 
�4�7� �M�i�s�c�.� �N�o�n�m�e�t�a�l�l�i�c� �M�i�n�e�r�a�l�s�,� �N�.�E�.�C�.� 
�5�3� �N�e�w� �M�i�n�e�r�a�i� �E�x�t�r�a�c�t�i�o�n� �F�a�c�i�l�i�t�i�e�s� 
�6�3� �C�o�n�d�e�n�s�e�d� �A�n�d� �E�v�a�p�o�r�a�t�e�d� �M�i�l�k� 
�6�4� �I�c�e� �C�r�e�a�m� �A�n�d� �F�r�o�z�e�n� �D�e�s�s�e�r�t�s� 
�6�5� �F�l�u�i�d� �M�i�l�k� 
�7�2� �F�l�o�u�r� �A�n�d� �O�t�h�e�r� �G�r�a�i�n� �M�i�l�l� �P�r�o�d�u�c�t�s� 
�7�5� �B�l�e�n�d�e�d� �A�n�d� �P�r�e�p�a�r�e�d� �F�l�o�u�r� 
�7�6� �W�e�t� �C�o�r�n� �M�i�l�l�i�n�g� 

�1�3�3� �L�o�g�g�i�n�g� �C�a�m�p�s� �A�n�d� �L�o�g�g�i�n�g� �C�o�n�t�r�a�c�t�o�r�s� 
�1�3�4� �S�a�w�m�i�l�l�s� �A�n�d� �P�l�a�n�i�n�g� �M�i�l�l�s�,� �G�e�n�e�r�a�l� 
�1�6�2� �P�a�p�e�r� �M�i�l�l�s�,� �E�x�c�e�p�t� �B�u�i�l�d�i�n�g� �P�a�p�e�r� 
�1�6�3� �P�a�p�e�r�b�o�a�r�d� �M�i�l�l�s� 
�2�4�9� �A�s�b�e�s�t�o�s� �P�r�o�d�u�c�t�s� 
�2�6�8� �A�l�u�m�i�n�u�m� �F�o�u�n�d�r�i�e�s� 
�3�1�2� �M�i�n�i�n�g� �M�a�c�h�i�n�e�r�y�,� �E�x�c�e�p�t� �O�i�l� �F�i�e�l�d� 
�3�9�2� �S�h�i�p� �B�u�i�l�d�i�n�g� �A�n�d� �R�e�p�a�i�r�i�n�g� 
�3�9�3� �B�o�a�t� �B�u�i�l�d�i�n�g� �A�n�d� �R�e�p�a�i�r�i�n�g� 
�4�3�4� �L�o�c�a�l�,� �I�n�t�e�r�u�r�b�a�n� �P�a�s�s�e�n�g�e�r� �T�r�a�n�s�i�t� 
�4�4�8� �B�u�i�l�d�i�n�g� �M�a�t�e�r�i�a�l�s� �&� �G�a�r�d�e�n�i�n�g� 
�4�4�9� �G�e�n�e�r�a�l� �M�e�r�c�h�a�n�d�i�s�e� �S�t�o�r�e�s� 
�4�5�0� �F�o�o�d� �S�t�o�r�e�s� 
�4�5�]� �A�u�t�o�m�o�t�i�v�e� �D�e�a�l�e�r�s� �&� �S�e�r�v�i�c�e� �S�t�a�t�i�o�n�s� 
�4�5�2� �A�p�p�a�r�e�l� �&� �A�c�c�e�s�s�o�r�y� �S�t�o�r�e�s� 
�4�5�3� �F�u�r�n�i�t�u�r�e� �&� �H�o�m�e� �F�u�r�n�i�s�h�i�n�g�s� �S�t�o�r�e�s� 
�4�5�4� �E�a�t�i�n�g� �&� �D�r�i�n�k�i�n�g� 

�
K

�
K

�
 

�H�K� 
�K

�K
� �K

�K
� �O

�K
� �O

�K
� 

�O
�K

� 
�O

�K
� �O

�O
�K

� 
�K

�K
� �O

�K
� �
K

�
O

�
 

�O
�O

� �K
�O

�K
� 

�O
�O

�O
�O

� 
�O

�K
�O

� �K
�O

�K
� 

�O
�O

�O
� 

�x�
 

�x
� 

�m�K
� �O

�K
� 

�e
�K

� 
�K

�M
� � � � � � � � � �

m
�
K

�
 

�m�K
� 
�
O

�
O

�
 

�O
�K

� 

�8�2



�T�a�b�l�e� �4�-�1�:� �S�e�c�t�o�r�s� �E�l�i�m�i�n�a�t�e�d� �f�r�o�m� �T�a�r�g�e�t�i�n�g� �C�o�n�s�i�d�e�r�a�t�i�o�n� 
�f�o�r� �B�a�t�h�,� �M�o�n�t�g�o�m�e�r�y�,� �a�n�d� �H�a�l�i�f�a�x� �C�o�u�n�t�i�e�s� �(�C�o�n�t�i�n�u�e�d�)� 

�R�e�a�s�o�n� �E�l�i�m�i�n�a�t�e�d� 

� � 

�I�m�p�l�a�n� �S�e�c�t�o�r� �T�i�t�l�e� �F�a�c�t�o�r� �M�a�r�k�e�t� �N�o�t� 
�C�o�d�e� �D�e�p�e�n�d�e�n�t� �O�r�i�e�n�t�e�d� �A�t�t�r�a�c�t�i�v�e� 

�4�5�5� �M�i�s�c�e�l�l�a�n�e�o�u�s� �R�e�t�a�i�l� 
�4�5�6� �B�a�n�k�i�n�g� 
�4�5�7� �C�r�e�d�i�t� �A�g�e�n�c�i�e�s� 
�4�5�8� �S�e�c�u�r�i�t�y� �A�n�d� �C�o�m�m�o�d�i�t�y� �B�r�o�k�e�r�s� 
�4�6�0� �I�n�s�u�r�a�n�c�e� �A�g�e�n�t�s� �A�n�d� �B�r�o�k�e�r�s� 
�4�6�1� �O�w�n�e�r�-�o�c�c�u�p�i�e�d� �D�w�e�l�l�i�n�g�s� 
�4�6�2� �R�e�a�l� �E�s�t�a�t�e� 
�4�6�3� �H�o�t�e�l�s� �A�n�d� �L�o�d�g�i�n�g� �P�l�a�c�e�s� 
�4�6�4� �L�a�u�n�d�r�y�,� �C�l�e�a�n�i�n�g� �A�n�d� �S�h�o�e� �R�e�p�a�i�r� 
�4�6�5� �P�o�r�t�r�a�i�t� �A�n�d� �P�h�o�t�o�g�r�a�p�h�i�c� �S�t�u�d�i�o�s� 
�4�6�6� �B�e�a�u�t�y� �A�n�d� �B�a�r�b�e�r� �S�h�o�p�s� 
�4�6�7� �F�u�n�e�r�a�l� �S�e�r�v�i�c�e� �A�n�d� �C�r�e�m�a�t�o�r�i�e�s� 
�4�6�8� �M�i�s�c�e�l�l�a�n�e�o�u�s� �P�e�r�s�o�n�a�l� �S�e�r�v�i�c�e�s� 
�4�7�1� �P�h�o�t�o�f�i�n�i�s�h�i�n�g�,� �C�o�m�m�e�r�c�i�a�l� �P�h�o�t�o�g�r�a�p�h�y� 
�4�7�2� �S�e�r�v�i�c�e�s� �T�o� �B�u�i�l�d�i�n�g�s� 
�4�7�3� �E�q�u�i�p�m�e�n�t� �R�e�n�t�a�l� �A�n�d� �L�e�a�s�i�n�g� 
�4�7�4� �P�e�r�s�o�n�n�e�l� �S�u�p�p�l�y� �S�e�r�v�i�c�e�s� 
�4�7�6� �D�e�t�e�c�t�i�v�e� �A�n�d� �P�r�o�t�e�c�t�i�v�e� �S�e�r�v�i�c�e�s� 
�4�7�7� �A�u�t�o�m�o�b�i�l�e� �R�e�n�t�a�l� �A�n�d� �L�e�a�s�i�n�g� 
�4�7�8� �A�u�t�o�m�o�b�i�l�e� �P�a�r�k�i�n�g� �A�n�d� �C�a�r� �W�a�s�h� 
�4�7�9� �A�u�t�o�m�o�b�i�l�e� �R�e�p�a�i�r� �A�n�d� �S�e�r�v�i�c�e�s� 
�4�8�0� �E�l�e�c�t�r�i�c�a�l� �R�e�p�a�i�r� �S�e�r�v�i�c�e� 
�4�8�1� �W�a�t�c�h�,� �C�l�o�c�k�,� �J�e�w�e�l�r�y� �A�n�d� �F�u�r�n�i�t�u�r�e� 
�4�8�2� �M�i�s�c�e�l�l�a�n�e�o�u�s� �R�e�p�a�i�r� �S�h�o�p�s� 
�4�8�3� �M�o�t�i�o�n� �P�i�c�t�u�r�e�s� 
�4�8�4� �T�h�e�a�t�r�i�c�a�l� �P�r�o�d�u�c�e�r�s�,� �B�a�n�d�s� �E�t�c�.� 
�4�8�5� �B�o�w�l�i�n�g� �A�l�l�e�y�s� �A�n�d� �P�o�o�l� �H�a�l�l�s� 
�4�8�6� �C�o�m�m�e�r�c�i�a�l� �S�p�o�r�t�s� �E�x�c�e�p�t� �R�a�c�i�n�g� 
�4�8�7� �R�a�c�i�n�g� �A�n�d� �T�r�a�c�k� �O�p�e�r�a�t�i�o�n� 
�4�8�8� �A�m�u�s�e�m�e�n�t� �A�n�d� �R�e�c�r�e�a�t�i�o�n� �S�e�r�v�i�c�e�s� 
�4�8�9� �M�e�m�b�e�r�s�h�i�p� �S�p�o�r�t�s� �A�n�d� �R�e�c�r�e�a�t�i�o�n� 
�4�9�0� �D�o�c�t�o�r�s� �A�n�d� �D�e�n�t�i�s�t�s� 
�4�9�1� �N�u�r�s�i�n�g� �A�n�d� �P�r�o�t�e�c�t�i�v�e� �C�a�r�e� 
�4�9�2� �H�o�s�p�i�t�a�l�s� 
�4�9�3� �O�t�h�e�r� �M�e�d�i�c�a�l� �A�n�d� �H�e�a�l�t�h� �S�e�r�v�i�c�e�s� 
�4�9�4� �L�e�g�a�l� �S�e�r�v�i�c�e�s� 
�4�9�5� �E�l�e�m�e�n�t�a�r�y� �A�n�d� �S�e�c�o�n�d�a�r�y� �S�c�h�o�o�l� 
�4�9�6� �C�o�l�l�e�g�e�s�,� �U�n�i�v�e�r�s�i�t�i�e�s�,� �S�c�h�o�o�l�s� 

�4�9�7� �O�t�h�e�r� �E�d�u�c�a�t�i�o�n�a�l� �S�e�r�v�i�c�e�s� 
�4�9�8� �J�o�b� �T�r�a�i�n�i�n�g� �&� �R�e�l�a�t�e�d� �S�e�r�v�i�c�e� 
�4�9�9� �C�h�i�l�d� �D�a�y� �C�a�r�e� �S�e�r�v�i�c�e�s� 
�5�0�0� �S�o�c�i�a�l� �S�e�r�v�i�c�e�s�,� �N�.�E�.�C�.� 
�5�0�1� �R�e�s�i�d�e�n�t�i�a�l� �C�a�r�e� 
�$�0�2� �O�t�h�e�r� �N�o�n�p�r�o�f�i�t� �O�r�g�a�n�i�z�a�t�i�o�n�s� 
�5�0�3� �B�u�s�i�n�e�s�s� �A�s�s�o�c�i�a�t�i�o�n�s� 
�5�0�4� �L�a�b�o�r� �A�n�d� �C�i�v�i�c� �O�r�g�a�n�i�z�a�t�i�o�n�s� 
�5�0�5� �R�e�l�i�g�i�o�u�s� �O�r�g�a�n�i�z�a�t�i�o�n�s� 
�5�0�6� �E�n�g�i�n�e�e�r�i�n�g�,� �A�r�c�h�i�t�e�c�t�u�r�a�l� �S�e�r�v�i�c�e�s� 
�$�0�7� �A�c�c�o�u�n�t�i�n�g�,� �A�u�d�i�t�i�n�g� �A�n�d� �B�o�o�k�k�e�e�p�i�n�g� 
�5�0�8� �M�a�n�a�g�e�m�e�n�t� �A�n�d� �C�o�n�s�u�l�t�i�n�g� �S�e�r�v�i�c�e�s� 
�5�1�0� �L�o�c�a�l� �G�o�v�e�r�n�m�e�n�t� �P�a�s�s�e�n�g�e�r� �T�r�a�n�s�i�t� 

�5�1�9� �F�e�d�e�r�a�l� �G�o�v�e�r�n�m�e�n�t� �-� �M�i�l�i�t�a�r�y� 
�5�2�2� �S�t�a�t�e� �&� �L�o�c�a�l� �G�o�v�e�r�n�m�e�n�t� �-� �E�d�u�c�a�t�i�o�n� 
�§�2�5� �H�o�u�s�e�h�o�l�d� �I�n�d�u�s�t�r�y�-�l�o�w� �I�n�c�o�m�e� � � � � �M
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�T�a�b�l�e� �4� �-� �2�:� �I�n�i�t�i�a�l� �S�e�c�t�o�r� �R�a�n�k�i�n�g� �f�o�r� �B�a�t�h� �C�o�u�n�t�y� 

� � 

�I�n�i�t�i�a�l� �I�M�P�L�A�N� �T�o�t�a�l� 
�R�a�n�k� �C�o�d�e� �S�e�c�t�o�r� �T�i�t�l�e� �V�a�l�u�e� �A�d�d�e�d� 

�E�f�f�e�c�t� 
�|� �1�9�1� �P�l�a�s�t�i�c�s� �M�a�t�e�r�i�a�l�s� �A�n�d� �R�e�s�i�n�s� �2�.�6�/�6�1� 

�2� �1�0�9� �N�a�r�r�o�w� �F�a�b�r�i�c� �M�i�l�l�s� �2�.�0�9�1�3� 
�3� �5�2�3� �S�t�a�t�e� �&� �L�o�c�a�l� �G�o�v�e�r�n�m�e�n�t� �-� �N�o�n�-�E�d�u�c�a�t�i�o�n�a�l� �1�.�3�0�2�6� 
�4� �5�7� �M�a�i�n�t�e�n�a�n�c�e� �A�n�d� �R�e�p�a�i�r� �O�i�l� �A�n�d� �G�a�s� �W�e�l�l�s� �1�.�1�7�0�2� 
�5� �5�2�0� �F�e�d�e�r�a�l� �G�o�v�e�r�n�m�e�n�t� �-� �N�o�n�-�m�i�l�i�t�a�r�y� �1�.�1�4�0�1� 
�6� �3�5�2� �F�l�u�i�d� �P�o�w�e�r� �P�u�m�p�s� �&� �M�o�t�o�r�s� �1�.�1�1�6�6� 
�7� �3�7�1� �P�h�o�n�o�g�r�a�p�h� �R�e�c�o�r�d�s� �A�n�d� �T�a�p�e� �1�.�1�0�3�4� 
�8� �1�1�3� �K�n�i�t� �U�n�d�e�r�w�e�a�r� �M�i�l�l�s� �1�.�0�9�5�9� 
�9� �4�2�4� �M�a�r�k�i�n�g� �D�e�v�i�c�e�s� �1�.�0�5�2�7� 

�1�0� �2�7�0� �N�o�n�f�e�r�r�o�u�s� �C�a�s�t�i�n�g�s�,� �N�.�E�.�C�.� �1�.�0�4�1�4� 
�1�1� �4�4�7� �W�h�o�l�e�s�a�l�e� �T�r�a�d�e� �1�.�0�2�0�6� 
�1�2� �4�6�9� �A�d�v�e�r�t�i�s�i�n�g� �1�.�0�1�6�6� 
�1�3� �5�0�9� �R�e�s�e�a�r�c�h�,� �D�e�v�e�l�o�p�m�e�n�t� �&� �T�e�s�t�i�n�g� �0�.�9�9�9�2� 
�1�4� �4�7�0� �O�t�h�e�r� �B�u�s�i�n�e�s�s� �S�e�r�v�i�c�e�s� �0�.�9�8�6�0� 
�1�5� �1�2�9� �P�l�e�a�t�i�n�g� �A�n�d� �S�t�i�t�c�h�i�n�g� �0�.�9�8�2�4� 
�1�6� �9�4� �D�i�s�t�i�l�l�e�d� �L�i�q�u�o�r�,� �E�x�c�e�p�t� �B�r�a�n�d�y� �0�.�9�8�0�5� 
�1�7� �4�3�9� �A�r�r�a�n�g�e�m�e�n�t� �O�f� �P�a�s�s�e�n�g�e�r� �T�r�a�n�s�p�o�r�t� �0�.�9�5�9�5� 
�1�8� �3�2�0� �I�n�d�u�s�t�r�i�a�l� �P�a�t�t�e�r�n�s� �0�.�9�5�6�5� 
�1�9� �4�0�2� �A�u�t�o�m�a�t�i�c� �T�e�m�p�e�r�a�t�u�r�e� �C�o�n�t�r�o�l�s� �0�.�9�4�5�2� 
�2�0� �1�3�2� �F�a�b�r�i�c�a�t�e�d� �T�e�x�t�i�l�e� �P�r�o�d�u�c�t�s�,� �N�.�E�.�C�.� �0�.�9�2�0�6� 
�2�1� �4�7�5� �C�o�m�p�u�t�e�r� �A�n�d� �D�a�t�a� �P�r�o�c�e�s�s�i�n�g� �S�e�r�v�i�c�e�s� �0�.�9�1�0�8� 
�2�2� �4�4�1� �C�o�m�m�u�n�i�c�a�t�i�o�n�s�,� �E�x�c�e�p�t� �R�a�d�i�o� �A�n�d� �T�V� �0�.�9�0�7�4� 
�2�3� �4�3�8� �P�i�p�e� �L�i�n�e�s�,� �E�x�c�e�p�t� �N�a�t�u�r�a�l� �G�a�s� �0�.�9�0�1�1� 
�2�4� �1�0�1� �M�a�n�u�f�a�c�t�u�r�e�d� �I�c�e� �0�.�8�9�8�8� 
�2�5� �5�1�3� �U�.�S�.� �P�o�s�t�a�l� �S�e�r�v�i�c�e� �0�.�8�9�0�9� 
�2�6� �1�8�3� �B�o�o�k�b�i�n�d�i�n�g� �&� �R�e�l�a�t�e�d� �0�.�8�8�3�0� 
�2�7� �1�8�7� �I�n�d�u�s�t�r�i�a�l� �G�a�s�e�s� �0�.�8�7�9�6� 
�2�8� �1�3�6� �S�p�e�c�i�a�l� �P�r�o�d�u�c�t� �S�a�w�m�i�l�l�s�,� �N�.�E�.�C�.� �0�.�8�7�6�3� 
�2�9� �2�9�8� �A�m�m�u�n�i�t�i�o�n�,� �E�x�c�e�p�t� �F�o�r� �S�m�a�l�l� �A�r�m�s� �0�.�8�7�6�3� 
�3�0� �1�8�4� �T�y�p�e�s�e�t�t�i�n�g� �0�.�8�7�6�2� 
�3�1� �3�2�1� �S�p�e�c�i�a�l� �D�i�e�s� �A�n�d� �T�o�o�l�s� �A�n�d� �A�c�c�e�s�s�o�r�i�e�s� �0�.�8�7�4�5� 
�3�2� �2�2�2� �F�o�o�t�w�e�a�r� �C�u�t� �S�t�o�c�k� �0�.�8�6�1�6� 
�3�3� �2�4�1� �P�o�t�t�e�r�y� �P�r�o�d�u�c�t�s�,� �N�.�E�.�C�.� �0�.�8�6�1�0� 
�3�4� �4�2�7� �F�a�s�t�e�n�e�r�s�,� �B�u�t�t�o�n�s�,� �N�e�e�d�l�e�s�,� �P�i�n�s� �0�.�8�5�6�1� 
�3�5� �2�2�9� �L�e�a�t�h�e�r� �G�o�o�d�s�,� �N�.�E�.�C�.� �0�.�8�4�4�7� 
�3�6� �1�7�4� �N�e�w�s�p�a�p�e�r�s� �0�.�8�3�3�9� 
�3�7� �4�1�2� �O�p�h�t�h�a�l�m�i�c� �G�o�o�d�s� �0�.�8�3�2�5� 
�3�8� �1�3�5� �H�a�r�d�w�o�o�d� �D�i�m�e�n�s�i�o�n� �A�n�d� �F�l�o�o�r�i�n�g� �0�.�8�1�8�4� 
�3�9� �2�9�5� �P�l�a�t�i�n�g� �A�n�d� �P�o�l�i�s�h�i�n�g� �0�.�8�1�2�9� 
�4�0� �1�5�2� �W�o�o�d� �T�v� �A�n�d� �R�a�d�i�o� �C�a�b�i�n�e�t�s� �0�.�8�1�1�6� 
�4�]� �1�5�3� �H�o�u�s�e�h�o�l�d� �F�u�r�n�i�t�u�r�e�,� �N�.�E�.�C�.� �0�.�8�0�6�9� 
�4�2� �5�8� �M�e�a�t� �P�a�c�k�i�n�g� �P�l�a�n�t�s� �0�.�8�0�4�4� 
�4�3� �2�3�3� �B�r�i�c�k� �A�n�d� �S�t�r�u�c�t�u�r�a�l� �C�l�a�y� �T�i�l�e� �0�.�8�0�0�3� 
�4�4� �2�2�4� �S�h�o�e�s�,� �E�x�c�e�p�t� �R�u�b�b�e�r� �0�.�7�9�6�7� 
�4�5� �3�3�9� �E�l�e�c�t�r�o�n�i�c� �C�o�m�p�u�t�e�r�s� �0�.�7�9�4�7� 
�4�6� �1�3�8� �W�o�o�d� �K�i�t�c�h�e�n� �C�a�b�i�n�e�t�s� �0�.�7�9�4�1� 
�4�7� �3�6�7� �E�l�e�c�t�r�i�c� �L�a�m�p�s� �0�.�7�8�2�0� 
�4�8� �1�5�4� �W�o�o�d� �O�f�f�i�c�e� �F�u�r�n�i�t�u�r�e� �0�.�7�8�0�3� 
�4�9� �1�0�4� �C�i�g�a�r�e�t�t�e�s� �0�.�7�7�8�2� 
�5�0� �4�3�3� �R�a�i�l�r�o�a�d�s� �A�n�d� �R�e�l�a�t�e�d� �S�e�r�v�i�c�e�s� �0�.�7�7�7�6� 

�8�4



�T�a�b�l�e� �4�-�2�:� �I�n�i�t�i�a�l� �S�e�c�t�o�r� �R�a�n�k�i�n�g� �f�o�r� �B�a�t�h� �C�o�u�n�t�y� �(�C�o�n�t�i�n�u�e�d�)� 

� � 

�I�n�i�t�i�a�l� �I�m�p�l�a�n� �T�o�t�a�l� 
�R�a�n�k� �C�o�d�e� �S�e�c�t�o�r� �T�i�t�l�e� �V�a�l�u�e� �A�d�d�e�d� 

�E�f�f�e�c�t� 

�5�1� �4�2�8� �B�r�o�o�m�s� �A�n�d� �B�r�u�s�h�e�s� �0�.�7�7�5�0� 
�5�2� �4�4�0� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �S�e�r�v�i�c�e�s� �0�.�7�7�4�4� 
�5�3� �1�4�7� �W�o�o�d� �P�r�o�d�u�c�t�s�,� �N�.�E�.�C�.� �0�.�7�7�4�2� 
�5�4� �3�7�6� �P�r�i�n�t�e�d� �C�i�r�c�u�i�t� �B�o�a�r�d�s� �0�.�7�7�0�1� 
�5�5� �4�1�8� �M�u�s�i�c�a�l� �I�n�s�t�r�u�m�e�n�t�s� �0�.�7�6�8�7� 
�5�6� �2�0�6� �E�x�p�l�o�s�i�v�e�s� �0�.�7�6�7�8� 
�5�7� �4�2�6� �C�o�s�t�u�m�e� �J�e�w�e�l�r�y� �0�.�7�6�1�7� 
�5�8� �4�0�6� �O�p�t�i�c�a�l� �I�n�s�t�r�u�m�e�n�t�s� �&� �L�e�n�s�e�s� �0�.�7�5�7�5� 
�5�9� �5�1�5� �O�t�h�e�r� �F�e�d�e�r�a�l� �G�o�v�e�r�n�m�e�n�t� �E�n�t�e�r�p�r�i�s�e�s� �0�.�7�5�7�4� 
�6�0� �4�1�9� �D�o�l�l�s� �0�.�7�5�3�5� 
�6�1� �3�2�9� �P�r�i�n�t�i�n�g� �T�r�a�d�e�s� �M�a�c�h�i�n�e�r�y� �0�.�7�5�3�4� 
�6�2� �1�6�0� �F�u�r�n�i�t�u�r�e� �A�n�d� �F�i�x�t�u�r�e�s�,� �N�.�E�.�C�.� �0�.�7�4�8�3� 
�6�3� �5�1�2� �O�t�h�e�r� �S�t�a�t�e� �A�n�d� �L�o�c�a�l� �G�o�v�t� �E�n�t�e�r�p�r�i�s�e�s� �0�.�7�3�7�4� 
�6�4� �5�4� �N�e�w� �G�o�v�e�r�n�m�e�n�t� �F�a�c�i�l�i�t�i�e�s� �0�.�7�3�6�6� 
�6�5� �4�0�4� �I�n�s�t�r�u�m�e�n�t�s� �T�o� �M�e�a�s�u�r�e� �E�l�e�c�t�r�i�c�i�t�y� �0�.�7�3�6�4� 
�6�6� �5�5� �M�a�i�n�t�e�n�a�n�c�e� �A�n�d� �R�e�p�a�i�r�,� �R�e�s�i�d�e�n�t�i�a�l� �0�.�7�3�3�7� 
�6�7� �2�7�5� �C�u�t�l�e�r�y� �0�.�7�3�0�6� 
�6�8� �1�7�8� �M�i�s�c�e�l�l�a�n�e�o�u�s� �P�u�b�l�i�s�h�i�n�g� �0�.�7�2�6�5� 
�6�9� �3�1�9� �M�a�c�h�i�n�e� �T�o�o�l�s�,� �M�e�t�a�l� �F�o�r�m�i�n�g� �T�y�p�e�s� �0�.�7�1�9�4� 
�7�0� �1�4�2� �W�o�o�d� �P�a�l�l�e�t�s� �A�n�d� �S�k�i�d�s� �0�.�7�1�7�7� 

�7�1� �2�2�6� �L�u�g�g�a�g�e� �0�.�7�1�7�0� 
�7�2� �3�1�8� �M�a�c�h�i�n�e� �T�o�o�l�s�,� �M�e�t�a�l� �C�u�t�t�i�n�g� �T�y�p�e�s� �0�.�7�1�5�9� 
�7�3� �1�5�7� �W�o�o�d� �P�a�r�t�i�t�i�o�n�s� �A�n�d� �F�i�x�t�u�r�e�s� �0�.�7�1�4�6� 
�7�4� �2�7�1� �M�e�t�a�l� �H�e�a�t� �T�r�e�a�t�i�n�g� �0�.�7�1�4�0� 
�7�5� �3�0�4� �M�i�s�c�e�l�l�a�n�e�o�u�s� �F�a�b�r�i�c�a�t�e�d� �W�i�r�e� �P�r�o�d�u�c�t�s� �0�.�7�1�3�0� 
�7�6� �2�4�7� �C�u�t� �S�t�o�n�e� �A�n�d� �S�t�o�n�e� �P�r�o�d�u�c�t�s� �0�.�7�0�6�6� 
�7�7� �1�2�8� �C�a�n�v�a�s� �P�r�o�d�u�c�t�s� �0�.�7�0�5�6� 
�7�8� �2�8�4� �F�a�b�r�i�c�a�t�e�d� �P�l�a�t�e� �W�o�r�k� �0�.�7�0�5�6� 
�7�9� �7�9� �B�r�e�a�d�,� �C�a�k�e�,� �A�n�d� �R�e�l�a�t�e�d� �P�r�o�d�u�c�t�s� �0�.�7�0�3�1� 
�8�0� �4�4�3� �E�l�e�c�t�r�i�c� �S�e�r�v�i�c�e�s� �0�.�7�0�2�7� 
�8�1� �5�1�1� �S�t�a�t�e� �A�n�d� �L�o�c�a�l� �E�l�e�c�t�r�i�c� �U�t�i�l�i�t�i�e�s� �0�.�7�0�1�9� 
�8�2� �3�6�8� �W�i�r�i�n�g� �D�e�v�i�c�e�s� �0�.�7�0�1�8� 
�8�3� �1�8�5� �P�l�a�t�e� �M�a�k�i�n�g� �0�.�7�0�0�4� 
�8�4� �3�9�6� �C�o�m�p�l�e�t�e� �G�u�i�d�e�d� �M�i�s�s�i�l�e�s� �0�.�6�9�8�1� 
�8�5� �3�8�1� �E�n�g�i�n�e� �E�l�e�c�t�r�i�c�a�l� �E�q�u�i�p�m�e�n�t� �0�.�6�9�7�1� 
�8�6� �1�4�1� �W�o�o�d� �C�o�n�t�a�i�n�e�r�s� �0�.�6�9�6�5� 
�8�7� �3�7�7� �S�e�m�i�c�o�n�d�u�c�t�o�r�s� �A�n�d� �R�e�l�a�t�e�d� �D�e�v�i�c�e�s� �0�.�6�9�5�9� 
�8�8� �5�6� �M�a�i�n�t�e�n�a�n�c�e� �A�n�d� �R�e�p�a�i�r� �O�t�h�e�r� �F�a�c�i�l�i�t�i�e�s� �0�.�6�9�5�7� 
�8�9� �2�5�9� �I�r�o�n� �A�n�d� �S�t�e�e�l� �F�o�u�n�d�r�i�e�s� �0�.�6�9�5�1� 
�9�0� �3�5�9� �R�e�l�a�y�s� �&� �I�n�d�u�s�t�r�i�a�l� �C�o�n�t�r�o�l�s� �0�.�6�9�5�1� 
�9�1� �3�7�5� �E�l�e�c�t�r�o�n� �T�u�b�e�s� �0�.�6�9�1�6� 
�9�2� �1�3�7� �M�i�l�l�w�o�r�k� �0�.�6�8�9�8� 
�9�3� �1�4�8� �W�o�o�d� �H�o�u�s�e�h�o�l�d� �F�u�r�n�i�t�u�r�e� �0�.�6�8�8�3� 
�9�4� �1�1�0� �W�o�m�e�n�s� �H�o�s�i�e�r�y�,� �E�x�c�e�p�t� �S�o�c�k�s� �0�.�6�8�7�8� 
�9�5� �4�2�1� �S�p�o�r�t�i�n�g� �A�n�d� �A�t�h�l�e�t�i�c� �G�o�o�d�s�,� �N�.�E�.�C�.� �0�.�6�8�5�7� 
�9�6� �2�6�9� �B�r�a�s�s�,� �B�r�o�n�z�e�,� �A�n�d� �C�o�p�p�e�r� �F�o�u�n�d�r�i�e�s� �0�.�6�8�4�6� 
�9�7� �1�8�1� �G�r�e�e�t�i�n�g� �C�a�r�d� �P�u�b�l�i�s�h�i�n�g� �0�.�6�8�2�9� 
�9�8� �3�3�0� �F�o�o�d� �P�r�o�d�u�c�t�s� �M�a�c�h�i�n�e�r�y� �0�.�6�8�1�6� 
�9�9� �1�2�4� �A�p�p�a�r�e�l� �M�a�d�e� �F�r�o�m� �P�u�r�c�h�a�s�e�d� �M�a�t�e�r�i�a�l�s� �0�.�6�8�0�8� 

�1�0�0� �2�9�9� �S�m�a�l�l� �A�r�m�s� �0�.�6�7�9�8� 
� � 

�8�5



�T�a�b�l�e� �4� �-� �3�:� �I�n�i�t�i�a�l� �S�e�c�t�o�r� �R�a�n�k�i�n�g� �f�o�r� �M�o�n�t�g�o�m�e�r�y� �C�o�u�n�t�y� 

� � 

�I�n�i�t�i�a�l� �I�m�p�l�a�n� �T�o�t�a�l� 
�R�a�n�k� �C�o�d�e� �S�e�c�t�o�r� �T�i�t�l�e� �V�a�l�u�e� �A�d�d�e�d� 

�E�f�f�e�c�t� 
�!� �3�2�3� �S�t�a�t�e� �&� �L�o�c�a�l� �G�o�v�e�r�n�m�e�n�t� �-� �N�o�n�-�E�d�u�c�a�t�i�o�n�a�l� �1�.�4�5�1�7� 
�2� �4�6�9� �A�d�v�e�r�t�i�s�i�n�g� �1�.�3�6�9�4� 
�3� �1�1�3� �K�n�i�t� �U�n�d�e�r�w�e�a�r� �M�i�l�l�s� �1�.�2�4�4�7� 
�4� �3�5�2� �F�l�u�i�d� �P�o�w�e�r� �P�u�m�p�s� �&� �M�o�t�o�r�s� �1�.�2�2�4�1� 
�5� �3�7�1� �P�h�o�n�o�g�r�a�p�h� �R�e�c�o�r�d�s� �A�n�d� �T�a�p�e� �1�.�2�0�4�8� 
�6� �5�0�9� �R�e�s�e�a�r�c�h�,� �D�e�v�e�l�o�p�m�e�n�t� �&� �T�e�s�t�i�n�g� �1�.�1�8�6�8� 
�7� �4�2�4� �M�a�r�k�i�n�g� �D�e�v�i�c�e�s� �1�.�1�7�1�4� 
�8� �5�2�0� �F�e�d�e�r�a�l� �G�o�v�e�r�n�m�e�n�t� �-� �N�o�n�-�m�i�l�i�t�a�r�y� �1�.�1�4�4�2� 
�9� �4�7�0� �O�t�h�e�r� �B�u�s�i�n�e�s�s� �S�e�r�v�i�c�e�s� �1�.�1�4�3�3� 
�1�0� �2�3� �G�r�e�e�n�h�o�u�s�e� �A�n�d� �N�u�r�s�e�r�y� �P�r�o�d�u�c�t�s� �1�.�1�2�1�3� 
�1�]� �4�3�9� �A�r�r�a�n�g�e�m�e�n�t� �O�f� �P�a�s�s�e�n�g�e�r� �T�r�a�n�s�p�o�r�t� �1�.�0�9�8�8� 
�1�2� �1�2�9� �P�l�e�a�t�i�n�g� �A�n�d� �S�t�i�t�c�h�i�n�g� �1�.�0�9�4�5� 
�1�3� �4�4�7� �W�h�o�l�e�s�a�l�e� �T�r�a�d�e� �1�.�0�6�6�9� 
�1�4� �3�2�0� �I�n�d�u�s�t�r�i�a�l� �P�a�t�t�e�r�n�s� �1�.�0�5�4�6� 
�1�5� �$�1�3� �U�.�S�.� �P�o�s�t�a�l� �S�e�r�v�i�c�e� �1�.�0�3�2�9� 
�1�6� �2�4�1� �P�o�t�t�e�r�y� �P�r�o�d�u�c�t�s�,� �N�.�E�.�C�.� �1�.�0�1�7�4� 
�1�7� �4�7�5� �C�o�m�p�u�t�e�r� �A�n�d� �D�a�t�a� �P�r�o�c�e�s�s�i�n�g� �S�e�r�v�i�c�e�s� �1�.�0�0�6�7� 
�1�8� �4�0�2� �A�u�t�o�m�a�t�i�c� �T�e�m�p�e�r�a�t�u�r�e� �C�o�n�t�r�o�l�s� �1�.�0�0�6�0� 
�1�9� �1�7�4� �N�e�w�s�p�a�p�e�r�s� �1�.�0�0�4�3� 
�2�0� �1�8�3� �B�o�o�k�b�i�n�d�i�n�g� �&� �R�e�l�a�t�e�d� �0�.�9�9�1�6� 
�2�1� �1�3�2� �F�a�b�r�i�c�a�t�e�d� �T�e�x�t�i�l�e� �P�r�o�d�u�c�t�s�,� �N�.�E�.�C�.� �0�.�9�8�9�6� 
�2�2� �9�4� �D�i�s�t�i�l�l�e�d� �L�i�q�u�o�r�,� �E�x�c�e�p�t� �B�r�a�n�d�y� �0�.�9�8�7�3� 
�2�3� �1�0�1� �M�a�n�u�f�a�c�t�u�r�e�d� �I�c�e� �0�.�9�7�6�9� 
�2�4� �3�2�1� �S�p�e�c�i�a�l� �D�i�e�s� �A�n�d� �T�o�o�l�s� �A�n�d� �A�c�c�e�s�s�o�r�i�e�s� �0�.�9�7�4�5� 
�2�5� �1�8�4� �T�y�p�e�s�e�t�t�i�n�g� �0�.�9�5�5�8� 
�2�6� �1�3�5� �H�a�r�d�w�o�o�d� �D�i�m�e�n�s�i�o�n� �A�n�d� �F�l�o�o�r�i�n�g� �0�.�9�4�7�0� 
�2�7� �4�4�1� �C�o�m�m�u�n�i�c�a�t�i�o�n�s�,� �E�x�c�e�p�t� �R�a�d�i�o� �A�n�d� �T�V� �0�.�9�4�4�0� 
�2�8� �4�2�7� �F�a�s�t�e�n�e�r�s�,� �B�u�t�t�o�n�s�,� �N�e�e�d�l�e�s�,� �P�i�n�s� �0�.�9�3�3�1� 
�2�9� �1�8�7� �I�n�d�u�s�t�r�i�a�l� �G�a�s�e�s� �0�.�9�2�0�6� 
�3�0� �2�9�8� �A�m�m�u�n�i�t�i�o�n�,� �E�x�c�e�p�t� �F�o�r� �S�m�a�l�l� �A�r�m�s� �0�.�9�1�9�0� 
�3�1� �4�1�2� �O�p�h�t�h�a�l�m�i�c� �G�o�o�d�s� �0�.�9�0�4�5� 
�3�2� �4�3�8� �P�i�p�e� �L�i�n�e�s�,� �E�x�c�e�p�t� �N�a�t�u�r�a�l� �G�a�s� �0�.�8�9�9�]� 
�3�3� �1�3�6� �S�p�e�c�i�a�l� �P�r�o�d�u�c�t� �S�a�w�m�i�l�l�s�,� �N�.�E�.�C�.� �0�.�8�8�6�2� 
�3�4� �2�9�5� �P�l�a�t�i�n�g� �A�n�d� �P�o�l�i�s�h�i�n�g� �0�.�8�8�0�9� 
�3�5� �4�2�6� �C�o�s�t�u�m�e� �J�e�w�e�l�r�y� �0�.�8�7�1�2� 
�3�6� �2�3�3� �B�r�i�c�k� �A�n�d� �S�t�r�u�c�t�u�r�a�l� �C�l�a�y� �T�i�l�e� �0�.�8�7�0�9� 
�3�7� �5�4� �N�e�w� �G�o�v�e�r�n�m�e�n�t� �F�a�c�i�l�i�t�i�e�s� �0�.�8�7�0�5� 
�3�8� �5�5� �M�a�i�n�t�e�n�a�n�c�e� �A�n�d� �R�e�p�a�i�r�,� �R�e�s�i�d�e�n�t�i�a�l� �0�.�8�6�9�7� 
�3�9� �4�1�9� �D�o�l�l�s� �0�.�8�6�7�7� 
�4�0� �4�3�3� �R�a�i�l�r�o�a�d�s� �A�n�d� �R�e�l�a�t�e�d� �S�e�r�v�i�c�e�s� �0�.�8�5�8�7� 
�4�]� �1�4�2� �W�o�o�d� �P�a�l�l�e�t�s� �A�n�d� �S�k�i�d�s� �0�.�8�5�5�7� 
�4�2� �2�2�9� �L�e�a�t�h�e�r� �G�o�o�d�s�,� �N�.�E�.�C�.� �0�.�8�5�4�2� 
�4�3� �4�4�0� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �S�e�r�v�i�c�e�s� �0�.�8�5�2�5� 
�4�4� �1�5�2� �W�o�o�d� �T�v� �A�n�d� �R�a�d�i�o� �C�a�b�i�n�e�t�s� �0�.�8�4�4�8� 
�4�5� �1�4�7� �W�o�o�d� �P�r�o�d�u�c�t�s�,� �N�.�E�.�C�.� �0�.�8�4�4�5� 
�4�6� �2�2�3� �H�o�u�s�e� �S�l�i�p�p�e�r�s� �0�.�8�3�4�3� 
�4�7� �4�1�8� �M�u�s�i�c�a�l� �I�n�s�t�r�u�m�e�n�t�s� �0�.�8�3�4�0� 
�4�8� �1�0�9� �N�a�r�r�o�w� �F�a�b�r�i�c� �M�i�l�l�s� �0�.�8�3�3�3� 
�4�9� �1�4�1� �W�o�o�d� �C�o�n�t�a�i�n�e�r�s� �0�.�8�3�2�3� 
�5�0� �1�5�4� �W�o�o�d� �O�f�f�i�c�e� �F�u�r�n�i�t�u�r�e� �0�.�8�3�0�5� 

�8�6



�T�a�b�l�e� �4�-�3�:� �I�n�i�t�i�a�l� �S�e�c�t�o�r� �R�a�n�k�i�n�g� �f�o�r� �M�o�n�t�g�o�m�e�r�y� �C�o�u�n�t�y� �(�C�o�n�t�i�n�u�e�d�)� 

� � 

�I�n�i�t�i�a�l� �I�m�p�l�a�n� �T�o�t�a�l� 
�R�a�n�k� �S�e�c�t�o�r� �T�i�t�l�e� �V�a�l�u�e� �A�d�d�e�d� 

�E�f�f�e�c�t� 
�5�1� �1�3�8� �W�o�o�d� �K�i�t�c�h�e�n� �C�a�b�i�n�e�t�s� �0�.�8�2�5�0� 
�5�2� �4�3�5� �M�o�t�o�r� �F�r�e�i�g�h�t� �T�r�a�n�s�p�o�r�t� �A�n�d� �W�a�r�e�h�o�u�s�i�n�g� �0�.�8�1�9�9� 
�5�3� �5�1�5� �O�t�h�e�r� �F�e�d�e�r�a�l� �G�o�v�e�r�n�m�e�n�t� �E�n�t�e�r�p�r�i�s�e�s� �0�.�8�1�6�2� 
�5�4� �1�5�3� �H�o�u�s�e�h�o�l�d� �F�u�r�n�i�t�u�r�e�,� �N�.�E�.�C�.� �0�.�8�1�2�2� 
�5�5� �2�2�2� �F�o�o�t�w�e�a�r� �C�u�t� �S�t�o�c�k� �0�.�8�0�9�6� 
�5�6� �4�2�8� �B�r�o�o�m�s� �A�n�d� �B�r�u�s�h�e�s� �0�.�8�0�8�7� 
�$�7� �2�0�6� �E�x�p�l�o�s�i�v�e�s� �0�.�8�0�6�6� 
�5�8� �5�1�2� �O�t�h�e�r� �S�t�a�t�e� �A�n�d� �L�o�c�a�l� �G�o�v�t� �E�n�t�e�r�p�r�i�s�e�s� �0�.�7�9�8�2� 
�5�9� �3�2�9� �P�r�i�n�t�i�n�g� �T�r�a�d�e�s� �M�a�c�h�i�n�e�r�y� �0�.�7�9�1�4� 
�6�0� �3�6�7� �E�l�e�c�t�r�i�c� �L�a�m�p�s� �0�.�7�8�8�4� 
�6�1� �4�0�6� �O�p�t�i�c�a�l� �I�n�s�t�r�u�m�e�n�t�s� �&� �L�e�n�s�e�s� �0�.�7�8�6�2� 
�6�2� �4�4�2� �R�a�d�i�o� �A�n�d� �T�v� �B�r�o�a�d�c�a�s�t�i�n�g� �0�.�7�8�4�9� 
�6�3� �1�4�0� �S�t�r�u�c�t�u�r�a�l� �W�o�o�d� �M�e�m�b�e�r�s�,� �N�.�E�.�C�.� �0�.�7�7�8�5� 
�6�4� �1�7�8� �M�i�s�c�e�l�l�a�n�e�o�u�s� �P�u�b�l�i�s�h�i�n�g� �0�.�7�7�4�0� 
�6�5� �1�1�0� �W�o�m�e�n�s� �H�o�s�i�e�r�y�,� �E�x�c�e�p�t� �S�o�c�k�s� �0�.�7�7�0�5� 
�6�6� �4�8� �N�e�w� �R�e�s�i�d�e�n�t�i�a�l� �S�t�r�u�c�t�u�r�e�s� �0�.�7�6�7�5� 
�6�7� �1�5�7� �W�o�o�d� �P�a�r�t�i�t�i�o�n�s� �A�n�d� �F�i�x�t�u�r�e�s� �0�.�7�6�1�7� 
�6�8� �4�4�3� �E�l�e�c�t�r�i�c� �S�e�r�v�i�c�e�s� �0�.�7�5�9�8� 
�6�9� �3�7�6� �P�r�i�n�t�e�d� �C�i�r�c�u�i�t� �B�o�a�r�d�s� �0�.�7�5�9�5� 
�7�0� �5�6� �M�a�i�n�t�e�n�a�n�c�e� �A�n�d� �R�e�p�a�i�r� �O�t�h�e�r� �F�a�c�i�l�i�t�i�e�s� �0�.�7�5�7�3� 
�7�1� �1�3�7� �M�i�l�l�w�o�r�k� �0�.�7�5�6�3� 
�7�2� �3�1�9� �M�a�c�h�i�n�e� �T�o�o�l�s�,� �M�e�t�a�l� �F�o�r�m�i�n�g� �T�y�p�e�s� �0�.�7�5�4�1� 
�7�3� �4�9� �N�e�w� �I�n�d�u�s�t�r�i�a�l� �A�n�d� �C�o�m�m�e�r�c�i�a�l� �B�u�i�l�d�i�n�g�s� �0�.�7�5�0�9� 
�7�4� �3�3�9� �E�l�e�c�t�r�o�n�i�c� �C�o�m�p�u�t�e�r�s� �0�.�7�5�0�0� 
�7�5� �2�4�3� �C�o�n�c�r�e�t�e� �P�r�o�d�u�c�t�s�,� �N�.�E�.�C�.� �0�.�7�4�9�6� 
�7�6� �2�7�5� �C�u�t�l�e�r�y� �0�.�7�4�8�6� 
�7�7� �2�4�7� �C�u�t� �S�t�o�n�e� �A�n�d� �S�t�o�n�e� �P�r�o�d�u�c�t�s� �0�.�7�4�7�5� 
�7�8� �3�0�4� �M�i�s�c�e�l�l�a�n�e�o�u�s� �F�a�b�r�i�c�a�t�e�d� �W�i�r�e� �P�r�o�d�u�c�t�s� �0�.�7�4�6�1� 
�7�9� �1�2�8� �C�a�n�v�a�s� �P�r�o�d�u�c�t�s� �0�.�7�4�0�8� 
�8�0� �3�1�8� �M�a�c�h�i�n�e� �T�o�o�l�s�,� �M�e�t�a�l� �C�u�t�t�i�n�g� �T�y�p�e�s� �0�.�7�3�9�7� 
�8�1� �5�1�1� �S�t�a�t�e� �A�n�d� �L�o�c�a�l� �E�l�e�c�t�r�i�c� �U�t�i�l�i�t�i�e�s� �0�.�7�3�7�7� 
�8�2� �2�3�0� �G�l�a�s�s� �A�n�d� �G�l�a�s�s� �P�r�o�d�u�c�t�s�,� �E�x�c� �C�o�n�t�a�i�n�e�r�s� �0�.�7�3�6�4� 
�8�3� �2�8�4� �F�a�b�r�i�c�a�t�e�d� �P�l�a�t�e� �W�o�r�k� �0�.�7�3�4�1� 
�8�4� �7�9� �B�r�e�a�d�,� �C�a�k�e�,� �A�n�d� �R�e�l�a�t�e�d� �P�r�o�d�u�c�t�s� �0�.�7�2�9�9� 
�8�5� �4�0�4� �I�n�s�t�r�u�m�e�n�t�s� �T�o� �M�e�a�s�u�r�e� �E�l�e�c�t�r�i�c�i�t�y� �0�.�7�2�8�0� 
�8�6� �1�6�0� �F�u�r�n�i�t�u�r�e� �A�n�d� �F�i�x�t�u�r�e�s�,� �N�.�E�.�C�.� �0�.�7�2�7�0� 
�8�7� �4�5�9� �I�n�s�u�r�a�n�c�e� �C�a�r�r�i�e�r�s� �0�.�7�2�5�2� 
�8�8� �2�7�1� �M�e�t�a�l� �H�e�a�t� �T�r�e�a�t�i�n�g� �0�.�7�2�2�2� 
�8�9� �3�9�6� �C�o�m�p�l�e�t�e� �G�u�i�d�e�d� �M�i�s�s�i�l�e�s� �0�.�7�2�1�6� 
�9�0� �1�4�8� �W�o�o�d� �H�o�u�s�e�h�o�l�d� �F�u�m�i�t�u�r�e� �0�.�7�1�7�6� 
�9�1� �1�8�5� �P�l�a�t�e� �M�a�k�i�n�g� �0�.�7�1�7�3� 
�9�2� �3�6�8� �W�i�r�i�n�g� �D�e�v�i�c�e�s� �0�.�7�1�5�4� 
�9�3� �2�5�3� �N�o�n�m�e�t�a�l�l�i�c� �M�i�n�e�r�a�l� �P�r�o�d�u�c�t�s�,� �N�.�E�.�C�.� �0�.�7�1�3�2� 
�9�4� �3�3�0� �F�o�o�d� �P�r�o�d�u�c�t�s� �M�a�c�h�i�n�e�r�y� �0�.�7�1�3�2� 
�9�5� �1�8�2� �B�l�a�n�k�b�o�o�k�s� �A�n�d� �L�o�o�s�e�l�e�a�f� �B�i�n�d�e�r� �0�.�7�1�2�8� 
�9�6� �3�0�3� �P�i�p�e�,� �V�a�l�v�e�s�,� �A�n�d� �P�i�p�e� �F�i�t�t�i�n�g�s� �0�.�7�1�0�6� 
�9�7� �2�5�9� �I�r�o�n� �A�n�d� �S�t�e�e�l� �F�o�u�n�d�r�i�e�s� �0�.�7�0�9�4� 
�9�8� �1�8�1� �G�r�e�e�t�i�n�g� �C�a�r�d� �P�u�b�l�i�s�h�i�n�g� �0�.�7�0�8�6� 
�9�9� �3�5�9� �R�e�l�a�y�s� �&� �I�n�d�u�s�t�r�i�a�l� �C�o�n�t�r�o�l�s� �0�.�7�0�8�3� 
�1�0�0� �2�9�9� �S�m�a�l�l� �A�r�m�s� �0�.�7�0�7�9� 
� � 

�8�7



�T�a�b�l�e� �4� �-� �4�:� �I�n�i�t�i�a�l� �S�e�c�t�o�r� �R�a�n�k�i�n�g� �f�o�r� �H�a�l�i�f�a�x� �C�o�u�n�t�y� 

� � 

�I�n�i�t�i�a�l� �I�m�p�l�a�n� �T�o�t�a�l� 
�R�a�n�k� �C�o�d�e� �S�e�c�t�o�r� �T�i�t�l�e� �V�a�l�u�e� �A�d�d�e�d� 

�E�f�f�e�c�t� 
�{� �3�6�9� �L�i�g�h�t�i�n�g� �F�i�x�t�u�r�e�s� �A�n�d� �E�q�u�i�p�m�e�n�t� �4�.�3�3�8�6� 

�2� �1�7�6� �B�o�o�k� �P�u�b�l�i�s�h�i�n�g� �3�.�5�5�6�3� 
�3� �3�6�8� �W�i�r�i�n�g� �D�e�v�i�c�e�s� �2�.�7�1�0�4� 
�4� �5�2�3� �S�t�a�t�e� �&� �L�o�c�a�l� �G�o�v�e�r�n�m�e�n�t� �-� �N�o�n�-�E�d�u�c�a�t�i�o�n�a�l� �1�.�2�7�8�9� 
�5� �5�7� �M�a�i�n�t�e�n�a�n�c�e� �A�n�d� �R�e�p�a�i�r� �O�i�l� �A�n�d� �G�a�s� �W�e�l�l�s� �1�.�1�4�5�3� 
�6� �3�5�2� �F�l�u�i�d� �P�o�w�e�r� �P�u�m�p�s� �&� �M�o�t�o�r�s� �1�.�1�1�2�1� 
�7� �4�7�0� �O�t�h�e�r� �B�u�s�i�n�e�s�s� �S�e�r�v�i�c�e�s� �1�.�0�9�8�3� 
�8� �1�1�3� �K�n�i�t� �U�n�d�e�r�w�e�a�r� �M�i�l�l�s� �1�.�0�9�0�6� 
�9� �3�7�1� �P�h�o�n�o�g�r�a�p�h� �R�e�c�o�r�d�s� �A�n�d� �T�a�p�e� �1�.�0�9�0�1� 
�1�0� �5�2�0� �F�e�d�e�r�a�l� �G�o�v�e�r�n�m�e�n�t� �-� �N�o�n�-�m�i�l�i�t�a�r�y� �1�.�0�7�2�0� 
�1�]� �4�2�4� �M�a�r�k�i�n�g� �D�e�v�i�c�e�s� �1�.�0�4�7�8� 
�1�2� �2�7�0� �N�o�n�f�e�r�r�o�u�s� �C�a�s�t�i�n�g�s�,� �N�.�E�.�C�.� �1�.�0�2�1�5� 
�1�3� �5�0�9� �R�e�s�e�a�r�c�h�,� �D�e�v�e�l�o�p�m�e�n�t� �&� �T�e�s�t�i�n�g� �0�.�9�8�4�9� 
�1�4� �4�4�7� �W�h�o�l�e�s�a�l�e� �T�r�a�d�e� �0�.�9�8�4�0� 
�1�5� �4�6�9� �A�d�v�e�r�t�i�s�i�n�g� �0�.�9�8�3�9� 
�1�6� �9�4� �D�i�s�t�i�l�l�e�d� �L�i�q�u�o�r�,� �E�x�c�e�p�t� �B�r�a�n�d�y� �0�.�9�8�0�7� 
�1�7� �4�3�9� �A�r�r�a�n�g�e�m�e�n�t� �O�f� �P�a�s�s�e�n�g�e�r� �T�r�a�n�s�p�o�r�t� �0�.�9�5�5�7� 
�1�8� �3�2�0� �I�n�d�u�s�t�r�i�a�l� �P�a�t�t�e�r�n�s� �0�.�9�4�0�3� 
�1�9� �1�2�9� �P�l�e�a�t�i�n�g� �A�n�d� �S�t�i�t�c�h�i�n�g� �0�.�9�3�0�3� 
�2�0� �5�1�3� �U�.�S�.� �P�o�s�t�a�l� �S�e�r�v�i�c�e� �0�.�9�2�2�7� 
�2�1� �4�0�2� �A�u�t�o�m�a�t�i�c� �T�e�m�p�e�r�a�t�u�r�e� �C�o�n�t�r�o�l�s� �0�.�9�1�8�5� 
�2�2� �2�4�1� �P�o�t�t�e�r�y� �P�r�o�d�u�c�t�s�,� �N�.�E�.�C�.� �0�.�9�1�0�5� 
�2�3� �4�4�]� �C�o�m�m�u�n�i�c�a�t�i�o�n�s�,� �E�x�c�e�p�t� �R�a�d�i�o� �A�n�d� �T�V� �0�.�8�8�7�8� 
�2�4� �4�3�8� �P�i�p�e� �L�i�n�e�s�,� �E�x�c�e�p�t� �N�a�t�u�r�a�l� �G�a�s� �0�.�8�8�7�4� 
�2�5� �1�3�2� �F�a�b�r�i�c�a�t�e�d� �T�e�x�t�i�l�e� �P�r�o�d�u�c�t�s�,� �N�.�E�.�C�.� �0�.�8�8�6�7� 
�2�6� �1�0�1� �M�a�n�u�f�a�c�t�u�r�e�d� �I�c�e� �0�.�8�8�0�9� 
�2�7� �1�3�6� �S�p�e�c�i�a�l� �P�r�o�d�u�c�t� �S�a�w�m�i�l�l�s�,� �N�.�E�.�C�.� �0�.�8�7�3�2� 
�2�8� �2�9�8� �A�m�m�u�n�i�t�i�o�n�,� �E�x�c�e�p�t� �F�o�r� �S�m�a�l�l� �A�r�m�s� �0�.�8�7�0�2� 
�2�9� �1�8�7� �I�n�d�u�s�t�r�i�a�l� �G�a�s�e�s� �0�.�8�6�3�4� 
�3�0� �3�2�1� �S�p�e�c�i�a�l� �D�i�e�s� �A�n�d� �T�o�o�l�s� �A�n�d� �A�c�c�e�s�s�o�r�i�e�s� �0�.�8�5�1�2� 
�3�1� �1�8�3� �B�o�o�k�b�i�n�d�i�n�g� �&� �R�e�l�a�t�e�d� �0�.�8�4�9�2� 
�3�2� �1�8�4� �T�y�p�e�s�e�t�t�i�n�g� �0�.�8�4�4�6� 
�3�3� �4�2�7� �F�a�s�t�e�n�e�r�s�,� �B�u�t�t�o�n�s�,� �N�e�e�d�l�e�s�,� �P�i�n�s� �0�.�8�3�7�2� 
�3�4� �4�7�5� �C�o�m�p�u�t�e�r� �A�n�d� �D�a�t�a� �P�r�o�c�e�s�s�i�n�g� �S�e�r�v�i�c�e�s� �0�.�8�3�6�3� 
�3�5� �4�3�3� �R�a�i�l�r�o�a�d�s� �A�n�d� �R�e�l�a�t�e�d� �S�e�r�v�i�c�e�s� �0�.�8�3�5�7� 
�3�6� �1�7�4� �N�e�w�s�p�a�p�e�r�s� �0�.�8�3�2�8� 
�3�7� �$�1�2� �O�t�h�e�r� �S�t�a�t�e� �A�n�d� �L�o�c�a�l� �G�o�v�t� �E�n�t�e�r�p�r�i�s�e�s� �0�.�8�2�4�7� 
�3�8� �2�3�3� �B�r�i�c�k� �A�n�d� �S�t�r�u�c�t�u�r�a�l� �C�l�a�y� �T�i�l�e� �0�.�8�0�7�0� 
�3�9� �4�2�6� �C�o�s�t�u�m�e� �J�e�w�e�l�e�r�y� �0�.�7�8�7�7� 
�4�0� �4�1�2� �O�p�h�t�h�a�l�m�i�c� �G�o�o�d�s� �0�.�7�8�2�9� 
�4�1� �1�5�2� �W�o�o�d� �T�v� �A�n�d� �R�a�d�i�o� �C�a�b�i�n�e�t�s� �0�.�7�8�1�1� 
�4�2� �4�2�8� �B�r�o�o�m�s� �A�n�d� �B�r�u�s�h�e�s� �0�.�7�7�9�6� 
�4�3� �4�3�5� �M�o�t�o�r� �F�r�e�i�g�h�t� �T�r�a�n�s�p�o�r�t� �A�n�d� �W�a�r�e�h�o�u�s�i�n�g� �0�.�7�7�8�5� 
�4�4� �2�9�5� �P�l�a�t�i�n�g� �A�n�d� �P�o�l�i�s�h�i�n�g� �0�.�7�7�3�1� 
�4�5� �1�5�4� �W�o�o�d� �O�f�f�i�c�e� �F�u�r�n�i�t�u�r�e� �0�.�7�5�8�0� 
�4�6� �1�0�4� �C�i�g�a�r�e�t�t�e�s� �0�.�7�5�6�3� 
�4�7� �1�3�5� �H�a�r�d�w�o�o�d� �D�i�m�e�n�s�i�o�n� �A�n�d� �F�l�o�o�r�i�n�g� �0�.�7�5�5�9� 
�4�8� �4�4�3� �E�l�e�c�t�r�i�c� �S�e�r�v�i�c�e�s� �0�.�7�5�2�5� 
�4�9� �3�6�7� �E�l�e�c�t�r�i�c� �L�a�m�p�s� �0�.�7�4�6�9� 
�5�0� �2�0�6� �E�x�p�l�o�s�i�v�e�s� �0�.�7�4�6�8� 

�8�8



�T�a�b�l�e� �4� �-� �4�:� �I�n�i�t�i�a�l� �S�e�c�t�o�r� �R�a�n�k�i�n�g� �f�o�r� �H�a�l�i�f�a�x� �C�o�u�n�t�y� �(�C�o�n�t�i�n�u�e�d�)� 

� � 

�I�n�i�t�i�a�l� �I�m�p�l�a�n� �T�o�t�a�l� 
�R�a�n�k� �C�o�d�e� �S�e�c�t�o�r� �T�i�t�l�e� �V�a�l�u�e� �A�d�d�e�d� 

�E�f�f�e�c�t� 
�5�1� �1�3�8� �W�o�o�d� �K�i�t�c�h�e�n� �C�a�b�i�n�e�t�s� �0�.�7�4�5�4� 
�5�2� �4�1�9� �D�o�l�l�s� �0�.�7�4�3�2� 
�5�3� �4�1�8� �M�u�s�i�c�a�l� �I�n�s�t�r�u�m�e�n�t�s� �0�.�7�3�8�1� 
�5�4� �3�2�9� �P�r�i�n�t�i�n�g� �T�r�a�d�e�s� �M�a�c�h�i�n�e�r�y� �0�.�7�3�5�3� 
�5�5� �2�7�5� �C�u�t�l�e�r�y� �0�.�7�3�4�5� 
�5�6� �2�2�9� �L�e�a�t�h�e�r� �G�o�o�d�s�,� �N�.�E�.�C�.� �0�.�7�2�9�4� 
�5�7� �4�0�6� �O�p�t�i�c�a�l� �I�n�s�t�r�u�m�e�n�t�s� �&� �L�e�n�s�e�s� �0�.�7�2�8�5� 
�5�8� �5�1�1� �S�t�a�t�e� �A�n�d� �L�o�c�a�l� �E�l�e�c�t�r�i�c� �U�t�i�l�i�t�i�e�s� �0�.�7�2�7�4� 
�5�9� �3�3�9� �E�l�e�c�t�r�o�n�i�c� �C�o�m�p�u�t�e�r�s� �0�.�7�2�5�2� 
�6�0� �1�7�8� �M�i�s�c�e�l�l�a�n�e�o�u�s� �P�u�b�l�i�s�h�i�n�g� �0�.�7�2�0�1� 
�6�1� �1�5�3� �H�o�u�s�e�h�o�l�d� �F�u�r�n�i�t�u�r�e�,� �N�.�E�.�C�.� �0�.�7�1�8�0� 
�6�2� �3�7�6� �P�r�i�n�t�e�d� �C�i�r�c�u�i�t� �B�o�a�r�d�s� �0�.�7�1�6�8� 
�6�3� �4�4�0� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �S�e�r�v�i�c�e�s� �0�.�7�1�5�8� 
�6�4� �5�4� �N�e�w� �G�o�v�e�r�n�m�e�n�t� �F�a�c�i�l�i�t�i�e�s� �0�.�7�1�3�6� 
�6�5� �1�1�0� �W�o�m�e�n�s� �H�o�s�i�e�r�y�,� �E�x�c�e�p�t� �S�o�c�k�s� �0�.�7�0�7�6� 
�6�6� �1�6�0� �F�u�r�n�i�t�u�r�e� �A�n�d� �F�i�x�t�u�r�e�s�,� �N�.�E�.�C�.� �0�.�7�0�6�9� 
�6�7� �5�1�5� �O�t�h�e�r� �F�e�d�e�r�a�l� �G�o�v�e�r�n�m�e�n�t� �E�n�t�e�r�p�r�i�s�e�s� �0�.�7�0�4�9� 
�6�8� �1�5�7� �W�o�o�d� �P�a�r�t�i�t�i�o�n�s� �A�n�d� �F�i�x�t�u�r�e�s� �0�.�7�0�4�7� 
�6�9� �2�4�3� �C�o�n�c�r�e�t�e� �P�r�o�d�u�c�t�s�,� �N�.�E�.�C�.� �0�.�7�0�3�7� 
�7�0� �1�0�9� �N�a�r�r�o�w� �F�a�b�r�i�c� �M�i�l�l�s� �0�.�7�0�2�8� 
�7�1� �7�9� �B�r�e�a�d�,� �C�a�k�e�,� �A�n�d� �R�e�l�a�t�e�d� �P�r�o�d�u�c�t�s� �0�.�7�0�0�8� 
�7�2� �1�4�7� �W�o�o�d� �P�r�o�d�u�c�t�s�,� �N�.�E�.�C�.� �0�.�6�9�9�0� 
�7�3� �1�3�1� �S�c�h�i�f�f�i� �M�a�c�h�i�n�e� �E�m�b�r�o�i�d�e�r�i�e�s� �0�.�6�9�7�4� 
�7�4� �2�8�4� �F�a�b�r�i�c�a�t�e�d� �P�l�a�t�e� �W�o�r�k� �0�.�6�9�6�8� 
�7�5� �3�0�4� �M�i�s�c�e�l�l�a�n�e�o�u�s� �F�a�b�r�i�c�a�t�e�d� �W�i�r�e� �P�r�o�d�u�c�t�s� �0�.�6�9�5�1� 
�7�6� �5�5� �M�a�i�n�t�e�n�a�n�c�e� �A�n�d� �R�e�p�a�i�r�,� �R�e�s�i�d�e�n�t�i�a�l� �0�.�6�9�3�5� 
�7�7� �3�1�9� �M�a�c�h�i�n�e� �T�o�o�l�s�,� �M�e�t�a�l� �F�o�r�m�i�n�g� �T�y�p�e�s� �0�.�6�9�3�2� 
�7�8� �3�9�6� �C�o�m�p�l�e�t�e� �G�u�i�d�e�d� �M�i�s�s�i�l�e�s� �0�.�6�8�8�8� 
�7�9� �2�5�0� �M�i�n�e�r�a�l�s�,� �G�r�o�u�n�d� �O�r� �T�r�e�a�t�e�d� �0�.�6�8�8�3� 
�8�0� �3�8�1� �E�n�g�i�n�e� �E�l�e�c�t�r�i�c�a�l� �E�q�u�i�p�m�e�n�t� �0�.�6�8�8�1� 
�8�1� �3�1�8� �M�a�c�h�i�n�e� �T�o�o�l�s�,� �M�e�t�a�l� �C�u�t�t�i�n�g� �T�y�p�e�s� �0�.�6�8�0�9� 
�8�2� �4�0�4� �I�n�s�t�r�u�m�e�n�t�s� �T�o� �M�e�a�s�u�r�e� �E�l�e�c�t�r�i�c�i�t�y� �0�.�6�8�0�4� 
�8�3� �2�9�9� �S�m�a�l�l� �A�r�m�s� �0�.�6�7�9�6� 
�8�4� �1�2�8� �C�a�n�v�a�s� �P�r�o�d�u�c�t�s� �0�.�6�7�8�2� 
�8�5� �3�5�4� �I�n�d�u�s�t�r�i�a�l� �M�a�c�h�i�n�e�s� �N�.�E�.�C�.� �0�.�6�7�7�7� 
�8�6� �2�1�5� �T�i�r�e�s� �A�n�d� �I�n�n�e�r� �T�u�b�e�s� �0�.�6�7�4�1� 
�8�7� �2�5�9� �I�r�o�n� �A�n�d� �S�t�e�e�l� �F�o�u�n�d�r�i�e�s� �0�.�6�7�0�7� 
�8�8� �1�4�8� �W�o�o�d� �H�o�u�s�e�h�o�l�d� �F�u�r�n�i�t�u�r�e� �0�.�6�6�9�4� 
�8�9� �2�6�9� �B�r�a�s�s�,� �B�r�o�n�z�e�,� �A�n�d� �C�o�p�p�e�r� �F�o�u�n�d�r�i�e�s� �0�.�6�6�8�7� 
�9�0� �3�0�3� �P�i�p�e�,� �V�a�l�v�e�s�,� �A�n�d� �P�i�p�e� �F�i�t�t�i�n�g�s� �0�.�6�6�4�4� 
�9�1� �9�6� �F�l�a�v�o�r�i�n�g� �E�x�t�r�a�c�t�s� �A�n�d� �S�y�r�u�p�s�,� �N�.�E�.�C�.� �0�.�6�6�3�2� 
�9�2� �5�6� �M�a�i�n�t�e�n�a�n�c�e� �A�n�d� �R�e�p�a�i�r� �O�t�h�e�r� �F�a�c�i�l�i�t�i�e�s� �0�.�6�6�2�1� 
�9�3� �1�8�1� �G�r�e�e�t�i�n�g� �C�a�r�d� �P�u�b�l�i�s�h�i�n�g� �0�.�6�6�0�1� 
�9�4� �2�1�8� �G�a�s�k�e�t�s�,� �P�a�c�k�i�n�g� �A�n�d� �S�e�a�l�i�n�g� �D�e�v�i�c�e�s� �0�.�6�6�0�0� 
�9�5� �1�4�2� �W�o�o�d� �P�a�l�l�e�t�s� �A�n�d� �S�k�i�d�s� �0�.�6�6�0�0� 
�9�6� �3�3�0� �F�o�o�d� �P�r�o�d�u�c�t�s� �M�a�c�h�i�n�e�r�y� �0�.�6�5�9�9� 
�9�7� �2�8�0� �P�l�u�m�b�i�n�g� �F�i�x�t�u�r�e� �F�i�t�t�i�n�g�s� �A�n�d� �T�r�i�m� �0�.�6�5�8�6� 
�9�8� �3�5�9� �R�e�l�a�y�s� �&� �I�n�d�u�s�t�r�i�a�l� �C�o�n�t�r�o�l�s� �0�.�6�5�8�5� 
�9�9� �3�7�7� �S�e�m�i�c�o�n�d�u�c�t�o�r�s� �A�n�d� �R�e�l�a�t�e�d� �D�e�v�i�c�e�s� �0�.�6�5�8�0� 
�1�0�0� �1�8�5� �P�l�a�t�e� �M�a�k�i�n�g� �0�.�6�5�7�9� 
� � 

�8�9



�f�o�r� �B�a�t�h� �C�o�u�n�t�y�.� �A� �s�i�m�i�l�a�r� �s�i�t�u�a�t�i�o�n� �e�x�i�s�t�s� �f�o�r� �t�h�e� �t�o�p� �s�e�c�t�o�r�s� �i�n� �H�a�l�i�f�a�x� �C�o�u�n�t�y�.� 

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

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

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

�v�a�l�u�e�-�a�d�d�e�d� �e�f�f�e�c�t�s� �a�s� �t�o� �d�e�s�e�r�v�e� �m�e�n�t�i�o�n�i�n�g�.�'� �L�i�g�h�t�i�n�g� �F�i�x�t�u�r�e�s� �a�n�d� �E�q�u�i�p�m�e�n�t�,� �B�o�o�k� 

�P�u�b�l�i�s�h�i�n�g�,� �a�n�d� �W�i�r�i�n�g� �D�e�v�i�c�e�s� �a�r�e� �t�h�r�e�e� �s�e�c�t�o�r�s� �i�n� �H�a�l�i�f�a�x� �C�o�u�n�t�y� �w�h�o�s�e� �t�o�t�a�l� �v�a�l�u�e�-� 

�a�d�d�e�d� �e�f�f�e�c�t� �a�r�e� �s�u�r�p�r�i�s�i�n�g�l�y� �l�a�r�g�e�,� �4�.�4�,� �3�.�6�,� �a�n�d� �2�.�7� �r�e�s�p�e�c�t�i�v�e�l�y�.� �T�h�e� �f�o�u�r�t�h�-�l�a�r�g�e�s�t� 

�s�e�c�t�o�r� �h�a�s� �a� �v�a�l�u�e�-�a�d�d�e�d� �e�f�f�e�c�t� �o�f� �1�.�3�.� �F�o�r� �B�a�t�h� �C�o�u�n�t�y�,� �t�h�e� �t�o�p� �t�w�o� �r�a�n�k�e�d� �s�e�c�t�o�r�s�,� 

�P�l�a�s�t�i�c�s� �M�a�t�e�r�i�a�l�s� �a�n�d� �R�e�s�i�n�s� �a�n�d� �t�h�e� �N�a�r�r�o�w� �F�a�b�r�i�c� �M�i�l�l�s�,� �h�a�v�e� �t�o�t�a�l� �v�a�l�u�e�-�a�d�d�e�d� �e�f�f�e�c�t�s� 

�(�2�.�7� �a�n�d� �2�.�1�,� �r�e�s�p�e�c�t�i�v�e�l�y�)� �s�u�b�s�t�a�n�t�i�a�l�l�y� �l�a�r�g�e�r� �t�h�a�n� �t�h�e� �t�h�i�r�d� �r�a�n�k�e�d� �s�e�c�t�o�r ��s� �v�a�l�u�e�-�a�d�d�e�d� 

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

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

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

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

�t�h�e� �P�l�a�s�t�i�c�s� �M�a�t�e�r�i�a�l�s� �a�n�d� �R�e�s�i�n�s� �a�n�d� �t�h�e� �N�a�r�r�o�w� �F�a�b�r�i�c� �M�i�l�l�s� �s�e�c�t�o�r�s�.� �T�h�e� �t�o�p� �s�e�c�t�o�r�s� 

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

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

� � 

�'� �W�i�t�h� �o�n�e� �e�x�c�e�p�t�i�o�n�,� �t�h�e� �l�a�r�g�e� �t�o�t�a�l� �v�a�l�u�e�-�a�d�d�e�d� �e�f�f�e�c�t�s� �a�r�e� �m�a�i�n�l�y� �d�u�e� �t�o� �l�a�r�g�e� �d�i�r�e�c�t� �e�f�f�e�c�t�s�.� �T�h�e� 
�e�x�c�e�p�t�i�o�n� �i�s� �t�h�e� �N�a�r�r�o�w� �F�a�b�r�i�c� �M�i�l�l�s� �s�e�c�t�o�r�,� �w�h�e�r�e� �t�h�e� �m�o�r�e� �o�f� �t�h�e� �v�a�l�u�e�-�a�d�d�e�d� �c�o�m�e�s� �f�r�o�m� �t�h�e� �i�n�d�u�c�e�d� 
�e�f�f�e�c�t�.� 
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�S�e�c�t�i�o�n� �4�.�4�:� �A�n�a�l�y�t�i�c�a�l� �H�i�e�r�a�r�c�h�y� �P�r�o�c�e�s�s� �R�e�s�u�l�t�s� 

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

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

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

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

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

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

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

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

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

�t�h�e� �r�e�s�e�a�r�c�h�e�r�.� 

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

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

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

�A�=�B� �a�n�d� �B�=�C� �t�h�e�n� �A�=�C�.� �T�h�e� �r�e�l�a�t�i�v�e� �s�t�r�e�n�g�t�h� �o�f� �p�r�e�f�e�r�e�n�c�e�s� �a�r�e� �a�n� �e�x�t�e�n�s�i�o�n� �o�f� 

�t�r�a�n�s�i�t�i�v�i�t�y�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�f� �A� �i�s� �t�w�o� �t�i�m�e�s� �m�o�r�e� �p�r�e�f�e�r�r�e�d� �t�h�a�n� �B�,� �a�n�d� �B� �i�s� �t�w�o� �t�i�m�e�s� 

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

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

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

�w�h�i�c�h� �t�r�a�n�s�i�t�i�v�i�t�y� �a�n�d� �r�e�l�a�t�i�v�e� �s�t�r�e�n�g�t�h� �o�f� �p�r�e�f�e�r�e�n�c�e�s� �h�o�l�d�.� 
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�S�e�c�t�i�o�n� �4�.�4�.�1�:� �B�a�t�h� �C�o�u�n�t�y ��s� �A�H�P� �R�e�s�u�l�t�s� 

�T�h�e� �c�o�m�p�a�r�i�s�o�n� �r�e�s�u�l�t�s� �f�r�o�m� �t�h�e� �A�H�P� �f�o�r� �B�a�t�h� �C�o�u�n�t�y� �a�r�e� �d�i�s�p�l�a�y�e�d� �i�n� �T�a�b�l�e� �4�-�5�.� 

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

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

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

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

�u�t�i�l�i�t�y� �r�e�q�u�i�r�e�m�e�n�t�s� �i�m�p�a�c�t�s� �(�T�a�b�l�e� �4�-�6�)�.� �E�v�e�n� �t�h�o�u�g�h� �t�h�e� �a�c�t�u�a�l� �w�e�i�g�h�t�s� �a�s�s�i�g�n�e�d� �t�o� 

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

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