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A COMPARISON OF 

ENERGY SELF-RELIANCE AND INDUSTRIAL DEVELOPMENT 

USING AN INPUT-OUTFUT MODEL 

by 

Paul Richard Flora 

(ABSTRACT) 

This thesis compares the benefits of energy self-reliance 

strategies ith the benefits of industrial development 

strategies to determine which strategies create greater 

benefits as a method of economic development. A critical 

factor, which is examined, is the probability of success for 

industrial development strategies as opposed to the near 

certain benefits from the self-reliance strategies. 

The methodology employs a Virginia input-output model 

using a regional purchase coefficient technique to 

regionalize the model for the New River Valley Region of 

Virginia. The strategies are developed based on two 

distinct expenditure levels, acting as resource constraints 

on the strategy selection, in order to compare the return on 

additional expenditures.
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Chapter | 

LOCAL ECONOMIC DEVELOPMENT 

1.1 INTRODUCTION 

In the pursuit of local economic development, the 

overwhelming majority of communities rely on strategies to 

attract or retain industry, but their efforts are met with 

varying degrees of success. The large number of communities 

competing for a relatively smaller number of new and 

expanding industry prevents a positive outcome for all 

communities. The limited success or failure that some 

communities face, suggests that there may be better 

alternatives than industrial development in which 

communities can invest their resources. The alternative 

proposed here is self-reliance strategies and specifically 

community energy planning. Borrowing from import 

substitution theories of development, self-reliance 

strategies seek tc decrease the leakage of money from the 

local economy and generally employ a more direct method of 

intervention than do export-led development strategies. 

The expected benefits of energy self-reliance strategies 

include direct and indirect job creation, higher real 

incomes (disposable income), a larger multiplier from 

increased linkages in the local economy, and more local



economic stability, expressed either in terms of cyclical 

sensitivity or in terms of local control of economic 

resources. Industrial development strategies can also 

provide these same benefits, but they do not always succeed. 

The question at issue is whether the energy self-reliance 

benefits, which can be predicted with some accuracy are 

greater than those benefits from industrial development. 

which are assumed to be much greater in terms of job 

creation, but have a smaller probability of being realized. 

1.2 CRITIQUE OF INDUSTRIAL DEVELOPMENT 

Local economic development strategies traditionally have 

relied heavily on the export base theory of development and 

specifically on industrial development. Industrial 

development programs are the most politically expedient type 

of economic development program at all levels of government, 

due in part to the relative ease with which the underlying 

theory can be understood, the potentially high, direct 

benefits, and society's bias towards industrial growth. At 

the local level, these programs are expensive and highly 

competitive with little guarantee of success and at the 

national level the programs create a zero-sum situation, in 

which only the industries stand to gain.



Industrial development programs are touted as providing 

jobs, increasing income, improving the local tax base, 

diversifving the local economy, and generally improving the 

business climate. Strategies emcloyed by these programs 

include community promotion, industrial development bonds, 

tax incentives, site development, provision of utilities, 

and land use or zoning incentives. 

Criticism of industrial development strategies and 

refutation of the successful claims of proponents are well 

documented in development literature.! Research concerning 

the effectiveness of industrial development strategies dates 

back to the fifties and covers all aspects of industrial 

development from inexpensive promotion campaigns to 

industrial development bonds to site preparation. Doubts 

have been raised about the effectiveness of most of the 

various techniques, and the criticism ranges from simple 

ineffectiveness at the local level to attract industry to 
  

1 The following articles offer a perspective of the 
criticism leveled at industrial development programs: 
David Mulkey and B. L. Dillman, "Location Effects of State 

and Local Industrial Development Subsidies," Growth and 
Change, vol 7, no. 2, (April, 1976), pp. 37-43. 
Thomas P. Bergin and W. F. Eagan, "How Effective Are 
Industrial Development Programs?" Michigan Business 

  

Review, vol 12, (January, 1960), pp. 23-28. 
Charles P. Rahe, "Industrial Development Agencies and the 
Location of New Plants," Growth and Change, vol 3, no. 4, 

(October, 1972), pp. 3-8. 
John F. Due, "Studies of State-Local Tax Influences on 

Location of Industry," National Tax Journal, vol 14, no. 
2, (June, 1961), pp. 163-173. 

  

 



overall ineffectiveness at the national level, described as 

a zero sum situation. Research has included surveys cf 

businesses concerning location decisions and statistical 

analysis of plant locations across the country. 

The conclusions reached by much of the research is that 

industrial incentives and promotion are of secondary 

importance if any and are highly competitive and therefore 

more costiy because the incentives are bid against each 

other. In the case of industrial development bonds (IDB's), 

the federal government pays the price in lost tax revenues 

and the local governments indirectly suffer from the 

competition, created by IDB's in the bord market, with their 

Own municipal bonds, which drives up the rate of interest 

that they must offer to successfully market a municipal bond 

issue.? 

Explanations offered by the critics of industrial 

development, for the continuing use of industrial 

development strategies include "bandwagon" effects and a 

"keeping up with the Joneses" attitude. "Since all of the 

neighboring communities are pursuing industrial development, 

then it must be right for our community," is the attitude 

that many communities take. Other communities initiate 

  

* Robert M. Bleiberg, "Sup With the Devil: ‘Corporate Food 
Stamps' Do More Harm Than Good," editorial commentary in 
Barrons, (August 16, 1982), p. 9.



industrial development tc compete with their neighbors. A 

tremendous competition has been created for attracting 

industry and it has placed communities in the position of 

joining the competiticn, because either they do not bother 

to question the decision or they feel that they must join 

just to stay even with their neighbors. The decision to 

pursue economic development and the decision of what method 

to employ are public policy decisions and should be 

recognized as such. They should not be circumvented by 

routinely electing to pursue industrial development. 

Ineffectiveness at the local level is the most damaging 

criticism of industrial development. If some communities 

cannot expect to achieve success, then they should seek 

alternative methods of economic development. This thesis 

will present a head to head comparison of industrial 

development and energy self-reliance, taking into account 

the uncertainty associated with the former strategies' 

benefits. 

The second important criticism, the zero sum situation, 

can be leveled at both types of strategies. Economists have 

taken the Physics principle, "for every action there is an 

equal and opposite reaction," and created a similar, albeit 

less strict, Economic principle, "there is no such thing as 

a free lunch." Using the "no free lunch" concept,



economists can reduce any situation to a zero sum game. But 

a zero sum game can have positive benefits, if the benefits 

gained are felt to bé worth the costs imposed. 

This thesis does not attempt to provide a thorough 

analysis of the zero sum situation and the positive and 

negative impacts cf industriai development and energy self- 

reliance strategies. A brief discussion of the industrial 

development strategies and the zero sum situation follows 

and the next section offers a description of self-reliance 

strategies and the zero sum situation. 

Industrial development strategies are criticized as zero 

sum, because jobs gained in one region means jobs lost in 

another region. Benefits from a local perspective accrue to 

the “winning” communities with costs imposed on the 

"losers." The wins and losses sum to zero. If the regional 

shift was intended by policy makers then the zero sum 

Situation has positive externalities (at a price), but the 

competitive situation that exists among communities does not 

heed national policy. From a national perspective, benefits 

do accrue to industry, which may result in more total jobs. 

But if such a policy is desired, it would be more 

efficiently and equitably handled through the appropriate 

tax code, @.g. new or expanding business could receive more 

Zederal tax breaks on the cost of expansion. Such a tax
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policy would offer the same job creation benefits without 

creating unintended, regional shifts in employment. 

1.3 ALTERNATIVE ECONOMIC DEVELOPMENT 

Alternative economic development methods have largely 

been ignored even though traditional methods may be 

ineffective. These methods are generally described in this 

thesis as self-reliance, but have aspects which are 

variously described in other literature as self-sufficiency 

and self-determination among others. Each of these terms 

alludes to a general concept of economic self-reliance, but 

each has a slightly different emphasis. They are described 

in the next sections. 

While this thesis is primarily concerned with the local 

effects of self-reliance strategies, various benefits of 

these strategies are important when viewing the results from 

a national perspective. The zero sum situation is again 

present with some regions gaining employment and others 

losing employment. But rather than business benefitting, 

consumers and workers benefit instead. In either case 

additional jobs may be created, put the self-reliance 

strategies have other potential benefits as well, e.g. 

energy conservation and income effects of energy savings. 

These potential benefits should be very appropriate as a 

national policy.



Shifts in employment might occur with self-reliance 

strategies, but they are not perpetual strategies. 

Industrial development strategies can be employed forever 

with firms moving around among regions, but self-reliance 

strategies would be employed only until a general 

equilibrium was created, with each community and region 

providing those goods and services that it can economically 

%, support. The benefits of self-sufficiency and self- 

determination will cause each community and region to become 

more stable as industry and jobs shift less often. 

1.3.1 Self-Sufficiency 
  

Self-sufficiency analysis is described by Schaffer as a 

method to determine what sectors of a state or regional 

economy are not being provided by local production and 

represent "missing links". 3 Schaffer defines self- 

sufficiency output as "the outputs necessary to completely 

Satisfy the direct and indirect requirements of domestic 

final-demand sectors".* Any sector of the economy, in which 

the local output is less than the self-sufficiency output, 

is identified as a "missing link". Industries in these 
  

3 William A. Schaffer, ed., On the Use of Input-Output 
Models for Regional Planning Studies in Applied Regional 
Science. (London: Martinus Nijhoff Social Science 
Division, 1976), pp. 79-91. 

  

4 Ibid., (pp. 80, 86).



sectors are potentially easier to attract and should be 

specifically targeted. Industrial development strategies 

could target these sectors, and some do, but they generally 

don't make the attempt. Alternatively, these “missing 

links" could be targeted by direct creation of industry. 

The industrial development strategies can use promotions, 

incentives, and perhaps a prepared market analysis for the 

targeted industry, but cannot be certain that an industry 

will locate there. The energy self-reliance strategies, 

described later, create additional demand for insulation and 

solar hot water heater components, wnich are then targeted 

by direct intervention strategies, to create manufacturing 

firms of plate glass and steel water tanks. The importance 

of stressing self-sufficiency is that the multiplier effect 

of future impacts will be greater after "filling the missing 

links", since the linkages of the local economy are 

strengthened. 

A related characteristic of self-sufficiency that is 

never addressed by traditional industrial development 

strategies is "disintermediation", which is defined by Paul 

Hawken as the "elimination of middlemen and other 

intermediary people, processes, and functions. "5 

Disintermediation is a return to a particular type of self- 
  

5 Paul Hawken, The Next Economy, (New York: Holt, Rinenart 

and Winston, 1983), p. 160. 
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sufficiency, which stresses quality of goods and services 

and eliminates those intermediary functions in an economy 

that do not contribute to the quality of the good, but do 

raise the price. Energy conservation and "soft" energy 

production are examples of disintermediation by which energy 

is provided directly by the household rather than by an 

electric utility with a distant generating plant which 

requires specialized planning, engineering and construction, 

specialized workforce to operate, and special government 

regulations to control it. Hawken describes intermediation 

as a child of growth or an expansionary economy and as our 

economic growth slows or reverses, the process of 

intermediation reverses. Most examples of self-reliance 
we 

strategies are an implementation of disintermediation. 

1.3.2 Self-Determination 
  

Self-determination essentially refers to the ability of 

the local citizenry to have some degree of control over 

their economy rather than being affected by national 

economic trends and by the decisions of outside owners of 

local industry, land, and other resources. Obviously total 

self-determination is impossible, short of isolation and 

nationalization, but there is a trend toward employee 

  

6 Ibid., (pp. 18,19).
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ownership of firms and a community could, particularly with 

the backing of locai banks, promote local ownership and 

management of businesses, rather than allowing itself to be 

overrun with industry and businesses with outside ownership. 

Self-determination of businesses would prevent the closing 

of important local businesses simply because the national 

conglomerate found a slightly more profitable venture 

elsewhere and would prevent the undesirable movement of 

industries from North to South and back again as the large 

scale regional economic trends shift around. 

In The Last Entrepreneurs, Robert Goodman describes the 

regional battle that is taking place by states and 

localities to attract industry and the ways in which 

industry takes advantage of the battle, to reduce the power 

of labor organizations as well as receive windfall location 

incentives.’ The "entrepreneurs" alluded to in the title are 

the states and localities as they attempt to buy industry 

for their region. In another sense, he is referring to the 

decrease of risk-taking by private business, and the pleas 

for help from businesses that claim they can't continue on 

their own and will have to close or relocate unless they 

receive assistance. Goodman observes that the competition 

will not cease by mutual agreement of the more than 15,000 
  

7 Robert Goodman, The Last Entrepreneurs, (New York: Simon 
and Schuster, 1979). 
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promotional agencies, but by communities taking control of 

their resources. The competition is too keen for a general 

cessation of industrial development activity, but some 

individual communities can drop out of the game by taking 

control of ownership, and in some cases management of 

certain local business. 

Another facet of self-determination is the cyclical 

sensitivity of the local economy to the national economy. 

An economy is said to be cyclically sensitive if the local 

economy follows with greater fluctuation the up and down 

trends of the national economy. A stable economy is usually 

a goal for most communities, meaning the community must be 

insensitive to the cyclical trends of the national economy. 

There are only two ways of becoming cyclically insensitive; 

to become independent of the national economy which is not 

practical, and to develop a diversified economy, where some 

industries are cyclically sensitive, others are counter- 

cyclical and still others might be totally insensitive so as 

to create an overall insensitive economy. Michael Conroy 

proposes that the latter can be done and draws an analogy to 

a diversified stock portfolio, where the goal is not simply 

to acquire as many different kinds of stocks (or industries) 

as possible, but to acquire them in such a way as to produce
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a stable return on investment (or a stable economy).® While 

complete independence is not desirable or possible, the 

self-sufficiency aspects of self-reliance strategies might 

contribute to a decrease in dependence and to a decrease in 

the cyclical sensitivity. Attempting to follow Conroy's 

strategy might prove considerably easier, if the economy was 

less dependent to begin with. 

1.3.3 Self-Reliance 
  

Self-reliance is defined here as encompassing both of the 

previous concepts and indeed as they are not mutually 

exclusive, they have many common attributes. One of the 

added dimensions of all three concepts, and one that is of 

particular importance to the concept of self-reliance is 

that of eliminating or significantly decreasing the amount 

of income leaking from a local economy to the outside. In 

other terms, self-reliance is a form of import substitution. 

Self-reliance seeks to decrease the dependence on outside 

imports, not to become independent and isolationist, but to 

decrease the amount of money that leaks from within the 

local economy to the outside. Nations are concerned with 

this and speak in terms of the balance of trade, and 

  

  

® Michael E. Conroy, Regional Economic Growth: 
Diversification and Control. New York: Praeger 

  

Publishers, Inc., 1975.
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undeveloped countries are still caught in a debate between 

export-led development and import substitution. Many 

localities and small regions are in comparable positions 

with their diversified, urban neighbors, as undeveloped 

nations are with the developed countries. 

In a study on economic development in Puerto Rico, 

Richard Weisskoff compared historical development trends, 

which relied oon exports, with a series of import 

substitution strategies.? The simulations resulted in 

increases of 8.2% to 25.8% in employment and 8.1% and 26.8% 

increases in income. The lower increases resulted from 

restricting household consumption of imports by 20%, while 

the higher increases restricted all consumption, including 

interindustry procurement, by 20%. Slightly higher results 

were obtained by targeting certain domestic industries like 

food and clothing and eliminating most imports. These 

Simulations took place in a period of growth and emphasize 

the benefits of a self-sufficient economy that occur through 

the multiplier effect. 

Self-reliance strategies are defined as providing a 

degree of independence from outside economic forces and a 

greater degree of self-determination with the benefits and 
  

9 Richard Weisskoff, "Income Distribution and Export 
Promotion in Puerto Rico," in Advances in Input-Output 
Analysis, ed. Karen Polenske (Cambridge, MA: Ballinger 
Publishing Company, 1976), pp. 205-223.
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costs of that controi accruing directly to the community, 

rather than leaking out as imports and corporate profits. 

Self-reliance is not anti-growth nor is it inconsistent with 

a growing economy; it is simply a different approach to 

encouraging growth. More importantly, however, it does not 

depend on a growing economy to be successful. As Hawken 

points out, it is the absence of a growing economy that 

makes the traditional methods obsolete and the alternative, 

disintermediation or self-reliance, more appropriate.}? 

self-reliance is offered as an alternative to industrial 

development, but industrial develooment practices can also 

be altered to incorporate many of the goals of self- 

reliance. Self-sufficiency can clearly be a part of an 

_industrial development strategy, but in practice, the 

necessary analysis is usually not undertaken. Self-reliance 

and industrial development strategies are not mutually 

exclusive. The goals of self-reliance specifically include 

additional benefits like self-sufficiency and self- 

determination as well as externalities like energy saving. 

The strategies are likewise more specifically targeted than 

are those of industrial development. 

  

iS Paul Hawken, The Next Economy, (New York: Holt, Rinehart 
and Winston, 1983), pp. 21,22.
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1.3.4 Self-Reliance Strategies 

Finally an examole of a possible self-reliance strategy 

will help to extend the concept. Energy self-reliance is a 

popular and well understood concept but won't be elaborated 

on at this point since it will be dealt with later. But 

many other areas exist including food, housing, health care, 

resource or business ownership, finance, and insurance. A 

number of small, community based organizations have sprung 

up to address all of these needs and there is a growing body 

of literature and resources to assist in establishing such 

programs. But the widespread acceptance of these 

Strategies, particularly as a tool for local government, 

still does not exist. 

A self-reliance insurance program may be one of the best 

examples of a strategy to produce jobs, generate income, 

stop money leakages and increase local control of resources. 

A community based insurance plan would be established to 

cover property and casualty (auto and homeowners) insurance. 

Rather than residents paying premiums to 50 different 

companies across the country, they would pay premiums to a 

local, non-profit insurance or financial institution, 

established as a stock company (which could then pay back 

dividends). The local institution being owned and managed 

by residents of the community would then have a strong



incentive to take action to decrease risks, by funding 

better police, fire and rescue squads and oy taking a more 

active role in educating residents and assisting residents 

in preventive actions. Excess premiums paid could be used 

in these ways and/or could be paid directly back to the 

residents. Insurance companies do make profits. They are 

then invested to make more profits, which do help to 

maintain low premiums, but they are not invested back in the 

local community. Community based insurance plans address 

all of the goals of economic development. It is an unusual 

strategy, but it has been used and has been proposed in 

other areas. 

1.4 RATIONALE 

The choice of economic development strategies is a matter 

of public policy and should* not be made without careful 

consideration of the local economic needs. To automatically 

choose to pursue one strategy because the majority of 

communities employ it, is iliikely to result in a waste of 

money and ignores the unique character and individual needs 

of the locality. Industrial development has been employed 

in this fashion, and is now a very competitive and expensive 

strategy.
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Before a community embarks on any economic development 

plan, it should be convinced of the effectiveness of the 

plan. Given the successes of some communities with 

industrial development, other communities feel justified in 

pursuing those same strategies, but there is a limited 

amount of new, expanding, and relocating industry and not 

every community will be able to attract or retain the 

industry, particularly in times of slow national economic 

growth. Self-reliance strategies are not commonly empioyed 

by communities although there are some examples of such 

strategies that have been successfully employed. Because 

they are not widely used and because they do not normally 

preduce large immediate impacts, as do large industrial 

plants, they have not received the attention that is due 

them. Communities have to be convinced that self-reliance 

strategies can produce as much or greater benefits for their 

local economies than industrial development. 

Energy self-reliance in the form of community energy 

planning has been promoted as a solution to local and 

national energy problems, but the total economic benefits 

have largely been ignored by policy makers and analysts.?/} 

  

11 Rebecca L. Flora, Economic Evaluation in Energy Planning: 
The Experiences of of Communities in the United States, 
(Blacksburg, VA: masters thesis submitted to Virginia 

Polytechnic Institute and State University, 1983), pp. 
73-75. 
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�e�n�e�r�g�y� �s�e�l�f�-�r�e�l�i�a�n�c�e� �s�t�r�a�t�e�g�i�e�s� �a�r�e� �m�o�r�e� �e�f�f�e�c�t�i�v�e� �t�h�a�n� 

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

�R�i�v�e�r� �V�a�l�l�e�y� �o�f� �V�i�r�g�i�n�i�a�,� �a�n�d� �s�i�m�i�l�a�r� �n�o�n�-�m�e�t�r�o�p�o�l�i�t�a�n� 

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

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

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

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

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

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



�C�h�a�p�t�e�r� �I�I� 

�D�E�S�C�R�I�P�T�I�O�N� �O�F� �M�E�T�H�O�D�O�L�O�G�Y� 

�2�.�1� �O�V�E�R�V�I�E�W� 

�T�h�i�s� �s�t�u�d�y� �u�s�e�s� �a�n� �i�n�p�u�t�-�o�u�t�p�u�t� �m�o�d�e�l� �t�o� �a�n�a�l�y�z�e� �t�h�e� 

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

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

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

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

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

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

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

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

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

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

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

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

�o�u�t�p�u�t� �m�o�d�e�l�.� 

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

�S�t�a�t�e� �o�f� �V�i�r�g�i�n�i�a� �a�n�d� �n�o�t� �a� �r�e�g�i�o�n�a�l� �m�o�d�e�l�,� �b�u�t� �b�y� �e�m�p�l�o�y�i�n�g� 

�a� �n�o�n�-�s�u�r�v�e�y�,� �r�e�g�i�o�n�a�l�i�z�a�t�i�o�n� �t�e�c�h�n�i�q�u�e� �o�n� �t�h�e� �e�x�i�s�t�i�n�g� 

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

�V�a�l�l�e�y� �P�l�a�n�n�i�n�g� �D�i�s�t�r�i�c�t� �(�N�R�V�)� �w�a�s� �c�r�e�a�t�e�d�.� �B�y� �u�s�i�n�g� �a� �n�o�n�-� 

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

�2�0



�Z�i� 

�b�o�t�h� �t�i�m�e� �a�n�d� �e�x�p�e�n�s�e� �w�e�r�e� �k�e�p�t� �t�o� �a� �m�i�n�i�m�u�m� �a�n�d� �t�h�e� 

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

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

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

�C�h�a�p�t�e�r� �a�n�d� �i�n� �A�p�p�e�n�d�i�c�e�s� �A� �a�n�d� �B�.� 

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

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

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

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

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

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

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

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

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

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

�2�.�2� �I�N�P�U�T�-�O�U�T�P�U�T� �A�N�A�L�Y�S�I�S� 
� � 

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

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

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

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

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

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

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



�2�2� 

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

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

�t�h�e� �r�e�s�t� �o�f� �t�h�e� �e�c�o�n�o�m�y�,� �(�o�u�t�p�u�t�s�)�.� �T�h�e� �e�c�o�n�o�m�y� �c�a�n� 

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

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

�I�n�p�u�t�-�o�u�t�p�u�t� �a�n�a�l�y�s�i�s� �h�a�s� �a�t� �i�t�s� �r�o�o�t�s� �t�h�e� �T�a�b�l�e�a�u� 

�E�c�o�n�o�m�i�q�u�e� �p�u�b�l�i�s�h�e�d� �b�y� �F�r�a�n�c�o�i�s� �Q�u�e�s�n�a�y� �i�n� �1�7�5�8�,� �w�h�i�c�h� 

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

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

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

�o�f� �o�u�t�p�u�t�.�?�*� �I�n� �1�8�7�4�,� �L�e�o�n� �W�a�l�r�a�s� �p�u�b�l�i�s�h�e�d� �E�l�e�m�e�n�t�s� 

�d�'�e�c�o�n�o�m�i�e� �p�o�l�i�t�i�q�u�e� �p�u�r�e� �w�h�i�c�h� �c�o�n�t�r�i�b�u�t�e�d� �a� �g�e�n�e�r�a�l� �t�h�e�o�r�y� 

�o�f� �e�c�o�n�o�m�i�c� �e�q�u�i�l�i�b�r�i�u�m� �t�o� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �i�n�p�u�t�-�o�u�t�p�u�t� 

�a�n�a�l�y�s�i�s�.�+�3�%� �F�i�n�a�l�l�y� �i�n� �1�9�4�1�,� �W�a�s�s�i�l�y� �L�e�o�n�t�i�e�f� �p�u�b�l�i�s�h�e�d� �T�h�e� 

�s�t�r�u�c�t�u�r�e� �o�f� �A�m�e�r�i�c�a�n� �E�c�o�n�o�m�y�,� �1�9�1�9�-�1�9�3�9�,� �w�h�i�c�h� �i�n�c�l�u�d�e�d� �h�i�s� 

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

�t�a�b�l�e� �f�o�r� �t�h�e� �U�.�S�.� �e�c�o�n�o�m�y�,� �c�o�n�s�i�s�t�i�n�g� �o�f� �4�6� �s�e�c�t�o�r�s�.�/�4� 

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

� � 

�1�2� �M�a�r�g�u�e�r�i�t�e� �K�u�c�z�y�n�s�k�i� �a�n�d� �R�o�n�a�l�d� �M�e�e�k�,� �e�d�.� �Q�u�e�s�n�a�y�'�s� 
�T�a�b�l�e�a�u� �E�c�o�n�o�m�i�q�u�e� �(�G�l�a�s�g�o�w�:� �R�o�b�e�r�t� �M�a�c�l�e�h�o�s�e� �a�n�d� �C�o� 
�L�t�d�.�,� �1�9�7�2�)� 

�1�3� �L�e�o�n� �W�a�l�r�a�s�,� �T�r�a�n�s�l�a�t�e�d� �b�y� �W�i�l�l�i�a�m� �J�a�f�f�e�,� �E�l�e�m�e�n�t�s� �o�f� 
�P�u�r�e� �E�c�o�n�o�m�i�c�s� �o�r� �t�h�e� �T�h�e�o�r�y� �o�f� �S�o�c�i�a�l� �W�e�a�l�t�h�,� 
�(�F�a�i�r�f�i�e�l�d�,� �N�J�:� �A�u�g�u�s�t�u�s� �M�.� �K�e�l�l�e�y�,� �1�9�7�7�)� 

� � 

�i�4�¢� �W�a�s�s�i�l�y� �L�e�o�n�t�i�e�f�,� �T�h�e� �S�t�r�u�c�t�u�r�e� �o�f� �A�m�e�r�i�c�a�n� �E�c�o�n�o�m�y�,� 
�1�9�1�9�-�1�9�3�9� �(�1�9�4�1�;� �r�p�t�.� �N�e�w� �Y�o�r�k�:� �O�x�f�o�r�d� �U�n�i�v�e�r�s�i�t�y� �P�r�e�s�s�,� 
�1�9�5�1�)� 

� � � 



�2�3� 

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

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

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

�a�n�a�l�y�s�i�s�.� 

�2�.�2�.�1� �C�h�o�i�c�e� �o�f� �I�n�p�u�t�-�O�u�t�p�u�t� 

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

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

�b�a�s�e� �a�n�d� �e�c�o�n�o�m�e�t�r�i�c� �m�o�d�e�l�s�.�'�*� �A�d�v�a�n�t�a�g�e�s� �a�n�d� �d�i�s�a�d�v�a�n�t�a�g�e�s� 

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

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

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

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

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

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

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

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

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

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

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

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

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

� � 

�1�5� �S�a�u�l� �P�l�e�e�t�e�r�,� �e�d�.�,� �E�c�o�n�o�m�i�c� �I�m�p�a�c�t� �A�n�a�l�y�s�i�s�:� �M�e�t�h�o�d�o�l�o�g�y� 
�a�n�d� �A�p�p�l�i�c�a�t�i�o�n�s� �(�B�o�s�t�o�n�:� �M�a�r�t�i�n�u�s� �N�i�j�h�o�f�f� �P�u�b�l�i�s�h�i�n�g�,� 
�1�9�8�0�)�,� �p�p�.� �7�,�8�.� 

� � 
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�2�4� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�o�b�s�e�r�v�e�d�.�'�®� �B�e�c�a�u�s�e� �o�f� �t�h�e� �n�e�e�d� �t�o� �o�b�s�e�r�v�e� �a�n�d� �c�o�m�p�a�r�e� �t�h�e� 

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

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

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

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

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

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

� � 

�1�6� �B�u�r�e�a�u� �o�f� �E�c�o�n�o�m�i�c� �A�n�a�l�y�s�i�s�,� �U�.�S�.� �D�e�p�a�r�t�m�e�n�t� �o�f� �C�o�m�m�e�r�c�e�,� 

� � 
� � 

�R�I�M�S� �I�l�:� �R�e�g�i�o�n�a�l� �I�n�p�u�t�-�O�u�t�p�u�t� �M�o�d�e�l�l�i�n�g� �S�y�s�t�e�m�:� 
�E�s�t�i�m�a�t�i�o�n�,� �E�v�a�l�u�a�t�i�o�n�,� �.� �a�n�d� �A�p�p�l�i�c�a�t�i�o�n� �o�f� �a� 
�D�i�s�a�g�g�r�e�g�a�t�e�d� �R�e�g�i�o�n�a�l� �I�m�p�a�c�t� �M�o�d�e�l� �(�W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� 
�U�.�S�.� �G�o�v�e�r�n�m�e�n�t� �P�r�i�n�t�i�n�g� �O�f�f�i�c�e�,� �1�9�8�1�)�,� �p�.� �4�.� 
� 



�2�5� 

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

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

�a�n�d� �t�h�u�s� �r�e�q�u�i�r�e� �e�x�t�e�n�s�i�v�e� �d�a�t�a� �a�t� �t�h�e� �r�e�g�i�o�n�a�l� �l�e�v�e�l�.�} �� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�a�l�t�h�o�u�g�h� �t�h�e� �i�n�p�u�t�-�o�u�t�p�u�t� �m�o�d�e�l� �t�r�e�a�t�s� �t�h�e� �s�t�u�d�y� �a�s� �a�4�.� 

�s�n�a�p�s�h�o�t� �o�r� �a� �s�t�a�t�i�c� �p�o�i�n�t� �i�n� �t�i�m�e�.� �D�a�t�a� �r�e�q�u�i�r�e�m�e�n�t�s� �c�a�n� 

� � 

�1�7� �S�a�u�l� �P�l�e�e�t�e�r�,� �e�d�.�,� �E�c�o�n�o�m�i�c� �I�m�p�a�c�t� �A�n�a�l�y�s�i�s�:� �M�e�t�h�o�d�o�l�o�g�y� 
�a�n�d� �A�p�p�l�i�c�a�t�i�o�n�s� �(�B�o�s�t�o�n�:� �M�a�r�t�i�n�u�s� �N�i�j�h�o�f�f� �P�u�b�l�i�s�h�i�n�g�,� 
�1�9�8�0�)�,� �p�p�.� �1�8�-�2�1�.� 

� 



�2�6� 

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

�V�i�r�g�i�n�i�a� �s�t�a�t�e� �m�o�d�e�l� �w�i�t�h� �5�0�2� �s�e�c�t�o�r�s� �w�a�s� �a�v�a�i�l�a�b�l�e� �a�n�d� 

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

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

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

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

�t�h�e� �m�o�s�t� �r�e�a�s�o�n�a�b�l�e� �a�m�o�u�n�t� �o�f� �e�f�f�o�r�t�.� 

�2�.�2�.�2� �U�s�e� �o�f� �I�n�p�u�t�-�O�u�t�p�u�t� 

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

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

�R�e�g�i�o�n�a�l� �S�c�i�e�n�c�e� �R�e�s�e�a�r�c�h� �I�n�s�t�i�t�u�t�e�.�!�%� �T�h�e� �o�r�i�g�i�n�a�l� �m�o�d�e�l� 

�c�o�n�s�i�s�t�e�d� �o�f� �a� �5�0�1� �s�e�c�t�o�r� �t�e�c�h�n�o�l�o�g�y� �m�a�t�r�i�x� �a�d�a�p�t�e�d� �f�r�o�m� �t�h�e� 

�1�9�7�2� �B�u�r�e�a�u� �o�f� �E�c�o�n�o�m�i�c� �A�n�a�l�y�s�i�s� �(�B�E�A�)� �I�n�p�u�t�-�C�u�t�p�u�t� 

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

�c�o�e�f�f�i�c�i�e�n�t�s�,� �a�n�d� �a� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m� �w�r�i�t�t�e�n� �i�n� �A�N�S�I� 

�S�t�a�n�d�a�r�d� �F�O�R�T�R�A�N� �I�V�.� �F�o�r� �u�s�e� �i�n� �t�h�e� �N�R�V� �s�t�u�d�y�,� �t�h�e� �s�t�a�t�e�-� 

�s�p�e�c�i�f�i�c� �d�a�t�a� �s�e�t� �o�f� �c�o�e�f�f�i�c�i�e�n�t�s� �a�n�d� �t�h�e� �F�O�R�T�R�A�N� �p�r�o�g�r�a�m� 

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

� � 

� � 

� � � � � � 

� � � � 

�1�8� �B�e�n�j�a�m�i�n� �H�.� �S�t�e�v�e�n�s�,� �e�t� �a�l�.� �B�a�s�i�c� �R�e�g�i�o�n�a�l� �I�n�p�u�t�-�O�u�t�p�u�t� 
�f�o�r� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �I�m�p�a�c�t� �A�n�a�l�y�s�i�s�:� �H�a�n�d�b�o�o�x� �O�n�e� �o�f� 
�R�e�g�i�o�n�a�l� �E�c�o�n�o�m�i�c� �A�n�a�l�y�s�i�s� �f�o�r� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �P�l�a�n�n�i�n�g� 
�(�A�m�h�e�r�s�t�,� �M�A�:� �R�e�g�i�o�n�a�l� �S�c�i�e�n�c�e� �R�e�s�e�a�r�c� �I�n�s�t�i�t�u�t�e�,� 
�R�e�v�i�s�e�d� �D�r�a�f�t�,� �M�a�r�c�h� �1�9�8�1�)�.



�2�7� 

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

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

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

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

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

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

�2�.�2�.�2�.�1� �E�c�o�n�o�m�i�c� �S�e�c�t�o�r�s� 

�I�n�p�u�t�-�o�u�t�p�u�t� �a�n�a�l�y�s�i�s� �i�s� �e�s�s�e�n�t�i�a�l�l�y� �a�n� �a�c�c�o�u�n�t�i�n�g� 

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

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

�o�u�t�s�i�d�e� �t�h�e� �e�c�o�n�o�m�y�.� �F�i�g�u�r�e� �1� �d�e�p�i�c�t�s� �t�h�e� �m�a�j�o�r� �t�y�p�e�s� �o�f� 

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

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

�s�e�c�t�o�r�s� �d�e�p�i�c�t�e�d� �a�r�e� �d�e�s�c�r�i�b�e�d� �b�e�l�o�w�:�?�?� 

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

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

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

�i�n�t�e�r�i�n�d�u�s�t�r�y� �d�e�t�a�i�l�,� 

� � 

�1�3� �J�a�m�e�s� �E�.� �P�r�a�t�t�,� �D�e�n�n�i�s� �K�.� �S�m�i�t�h�,� �a�n�d� �M�.� �C�.� �C�o�n�n�e�r�,� �I�n�p�u�t�-� 
�O�u�t�p�u�t� �A�n�a�l�y�s�i�s�:� �A�n� �I�n�t�r�o�d�u�c�t�o�r�y� �S�e�l�f�-�L�e�a�r�n�i�n�g� �P�a�c�k�a�g�e� 
�(�B�l�a�c�k�s�b�u�r�g�,� �V�A�:� �D�e�p�a�r�t�m�e�n�t� �o�f� �A�g�r�i�c�u�l�t�u�r�a�l� �E�c�o�n�o�m�i�c�s�,� 
�V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�,� 
�S�t�a�f�f� �P�a�p�e�r� �S�P�-�7�6�-�1�4�,� �O�c�t�o�b�e�r�,� �1�9�7�6�)�,� �p�p�.� �5�,�6�.� 

� � � 



�2�8� 

� � � � � � � 

� � � 

� � � � 

� � � � � 

�W�A� �P�r�i�v�a�t�e� �G�o�o�d�s� 
�%� �&� �S�e�r�v�i�c�e�s� 

�M�O�N�T�G�O�M�E�R�Y� 
�P�u�b�l�i�c� 

�S�e�r�v�i�c�e�s� 

�P�U�L�A�S�K�I� �v�A� 

�I�N�T�E�R�M�E�D�I�A�T�E� 
�E�x�p�o�r�t�s� 

�e�e� 

�A� �D�e�p�r�e�c�i�a�t�i�o�n� 

�I�m�p�o�r�t�s� 
�O�U�T�S�I�D�E� �o�e� 

�W�O�R�L�D� 
�i�n�v�e�s�t�m�e�n�t� 

�F�L�O�Y�D� � � � � 

� � 

�4� 

�F�i�g�u�r�e� �1�:� �M�a�j�o�r� �I�n�t�e�r�s�e�c�t�o�r�a�l� �F�l�o�w�s� �i�n� �t�h�e� �N�R�V



�2�9� 

�Z�.� �H�o�u�s�e�h�o�l�d� �s�e�c�t�o�r�s� �(�u�s�u�a�l�l�y� �s�i�m�u�l�a�t�e�d� �b�y� �j�u�s�t� �o�n�e� 

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

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

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

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

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

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

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

�t�h�e� �r�e�g�i�o�n�,� 

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

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

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

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

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

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

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

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

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

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

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

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

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



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

�u�s�e� �t�h�e� �S�t�a�n�d�a�r�d� �I�n�d�u�s�t�r�i�a�l� �C�l�a�s�s�i�f�i�c�a�t�i�o�n� �(�S�I�C�)� �C�o�d�e�s� �w�h�i�c�h� 

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

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

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

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

�T�h�e� �m�o�d�e�l� �e�m�p�l�o�y�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� �u�t�i�l�i�z�e�s� �4�9�4� �s�e�c�t�o�r�s� �o�f� 

�5�0�1� �t�o�t�a�l� �s�e�c�t�o�r�s� �f�o�r� �t�h�e� �i�n�t�e�r�m�e�d�i�a�t�e� �g�r�o�u�p�.� �T�h�e�s�e� �a�r�e� 

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

�S�e�c�t�o�r�s� 
�1� �-� �1�0� �=�>� �a�g�r�i�c�u�l�t�u�r�e�,� �f�o�r�e�s�t�r�y� �a�n�d� �f�i�s�h�e�r�i�e�s�,� 

�l�i� �-� �1�4� �=�>� �m�i�n�i�n�g�,� 
�1�5� �-� �2�1� �=�>� �c�o�n�s�t�r�u�c�t�i�o�n�,� 
�2�2� �-� �3�8�8� �=�>� �m�a�n�u�f�a�c�t�u�r�i�n�g�,� 

�3�8�9� �-� �4�0�0� �=�>� �t�r�a�n�s�p�o�r�t�a�t�i�o�n�,� �c�o�m�m�u�n�i�c�a�t�i�o�n� �a�n�d� �u�t�i�l�i�t�i�e�s�,� 
�4�0�1� �~� �4�3�2� �=�>� �w�h�o�l�e�s�a�l�e� �t�r�a�d�e�,� 
�4�3�3� �-� �4�6�8� �=�>� �r�e�t�a�i�l� �t�r�a�d�e�,� 
�4�6�9� �-� �4�7�5� �=�>� �f�i�n�a�n�c�e�,� �i�n�s�u�r�a�n�c�e� �a�n�d� �r�e�a�l� �e�s�t�a�t�e�,� �a�n�d� 
�4�7�6� �-� �4�9�4� �=�>� �s�e�r�v�i�c�e�s�.� 

�S�e�c�t�o�r�s� �4�9�5� �t�h�r�o�u�g�h� �5�0�0� �a�r�e� �g�o�v�e�r�n�m�e�n�t� �s�e�c�t�o�r�s� �a�n�d� �s�e�c�t�o�r� 

�5�0�1� �i�s� �a� �s�p�e�c�i�a�l� �s�e�c�t�o�r� �f�o�r� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �a�n�d� �a�u�x�i�l�i�a�r�y� 

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

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

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

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

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

�p�u�r�c�h�a�s�e� �c�o�e�f�f�i�c�i�e�n�t�s� �(�R�P�C�)�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� �C�a�p�i�t�a�l� �s�e�c�t�o�r�s�,� 

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

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



�3�1� 

�2�.�2�.�2�.�2� �T�r�a�n�s�a�c�t�i�o�n�s� �M�a�t�r�i�x� 

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

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

�r�e�p�r�e�s�e�n�t�e�d� �b�y� �a� �r�o�w� �a�n�d� �a� �c�o�l�u�m�n� �a�s� �d�e�p�i�c�t�e�d� �i�n� �F�i�g�u�r�e� �2�.� 

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

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

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

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

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

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

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

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

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

�c�o�l�u�m�n� �s�e�c�t�o�r�.� 

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

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

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

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

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

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

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

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

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

�r�e�v�e�n�u�e�s�.� �U�n�l�i�k�e� �t�h�e� �p�r�o�c�e�s�s�i�n�g� �s�e�c�t�o�r�s�,� �t�h�e� �s�u�m� �o�f� �t�h�e
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�P�r�o�c�e�s�s�i�n�g� �S�e�c�t�o�r� �F�i�n�a�l� �D�e�m�a�n�d� �S�e�c�t�o�r� 
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�o�J� 

�g� �a� 
�o�r�)� �o� �f�o� 
�5� �o�n� 

�»� �«�7� �a� �3� �a� 
�b�e�d� �h�y� �e�y� �a� �P�a�y� �e�T� �a� 
�3� �3� �a�d� �¥� �~�~� �<� �e� �w�t� 

�d�e�d�i� �o�t� �e�e� �m�d� �2� �o�a�d� �a� �q�Q� �s�f� 
�w�d� �Y�e� �o� �"� �e�v� �5� �a� �g� �8� �a� �2�  ¬� �&�¢� �$� �g�  ¬�{� �§�  ¬�  ¬� �o�w� �O�U�T�P�U�T�S� �=� �3� �g� �a� �>� �a� �3�°� �a� �a� �a� 

�I�N�P�U�T�S� �~�?� �e�a� �%� �M� �£� �a�v� �5� �o�a� �4� �5� �°� 
�|� �<� �a� �i� �a� �=� �F�e� �b�t� �o�O� �e� 

�A�g�r�i�c�u�l�t�u�r�e� �3�4� �2�9�0� �0� �0� �0� �7� �1�3�7� �0� �1� �4�6�9� 

�M�a�n�u�f�a�c�t�u�r�i�n�g� �2�5� �1�1�3�4� �5� �1�3� �1�8�8� �6�0�7� �9�1�2�3�0�3� �2�7� �1�0� �}�4�1�4�3�1�2� 

�T�r�a�n�s�p�o�r�t�a�t�i�o�n� �6� �3�0�4� �5�4� �2�5� �8�0� �2�2� �i�l�l� �5� �3� �6�1�0� 

�W�h�o�l�e�s�a�l�e� �&� �R�e�t�a�i�l� �1�3� �4�9�0� �1�8� �4�5� �1�5�6� �1�1�7�1� �7�2�3� �2�9� �i�i� �2�6�5�6� 

�S�e�r�v�i�c�e�s� �3�5� �4�7�2� �5�3� �2�5�8� �4�1�8� �1�3�8�7� �8�1�6� �5�7�3� �2�2�9� �4�2�4�1� 

�H�o�u�s�e�h�o�l�d�s� �2�0�8� �3�2�4�2� �2�5�2� �8�8�1� �1�8�1�6� �8�6�9� �1�2�0�3� �0� �2�4�4� �8�7�1�5� 

�I�m�p�o�r�t�s� �7�7� �5�7�1�2� �8�3� �4�5�6� �8�9�2� �2�5�3�9� 

�D�e�p�r�e�c�i�a�t�i�o�n� �2�4� �2�1�5�7� �1�2�9� �8�0�5� �4�4�6� �4�8�9� �+�/�-� �1�6�4�2�5� 

�G�o�v�e�r�n�m�e�n�t� �4�7� �5�1�1� �1�6� �1�7�3� �2�4�5� �1�6�2�4� 

�T�o�t�a�l� �P�u�r�c�h�a�s�e�s� �4�6�9� �}�1�4�3�1�2� �6�1�0� �2�6�5�6� �4�2�4�1� �8�7�1�5� � � � � � � � � � � � � � � � � � � � � 
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�i�g�u�r�e� �2�:� �H�y�p�o�t�h�e�t�i�c�a�l� �T�r�a�n�s�a�c�t�i�o�n�s� �M�a�t�r�i�x� 
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�3�3� 

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

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

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

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

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

�t�h�e� �m�o�d�e�l�.� 

�2�.�2�.�2�.�3� �T�e�c�h�n�i�c�a�l� �C�o�e�f�f�i�c�i�e�n�t�s� �M�a�t�r�i�x� 

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

�t�r�a�n�s�f�o�r�m� �t�h�e� �t�r�a�n�s�a�c�t�i�o�n�s� �m�a�t�r�i�x� �i�n�t�o� �a� �t�e�c�h�n�i�c�a�l� 

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

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

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

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

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

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

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

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

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

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

�I�n� �F�i�g�u�r�e� �3� �a� �t�e�c�h�n�i�c�a�l� �c�o�e�f�f�i�c�i�e�n�t�s� �m�a�t�r�i�x� �i�s� �s�h�o�w�n� 

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

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

�t�h�e�o�r�y� �r�e�c�a�l�l� �t�h�a�t� �t�h�e� �m�o�d�e�l� �c�o�n�s�i�s�t�s� �o�f� �a� �5�0�1� �s�e�c�t�o�r
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�3�5� 

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

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

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

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

�F�i�g�u�r�e� �3�,� �e�x�c�e�p�t� �f�o�r� �t�h�e� �h�o�u�s�e�h�o�l�d� �s�e�c�t�o�r� �w�h�i�c�h� �i�s� �m�i�s�s�i�n�g� 

�f�r�o�m� �t�h�e� �a�c�t�u�a�l� �m�o�d�e�l�'�s� �m�a�t�r�i�x�.� �T�h�e� �a�c�t�u�a�l� �m�o�d�e�l� �s�u�p�p�l�i�e�s� �a� 

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

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

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

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

�s�u�p�p�l�i�e�s� �w�a�g�e�s� �p�e�r� �t�h�o�u�s�a�n�d� �d�o�l�l�a�r�s� �o�f� �o�u�t�p�u�t� �(�W�P�V�)�*�°� �f�o�r� 

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

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

�t�h�e� �r�e�s�t� �o�f� �t�h�e� �e�c�o�n�o�m�y�.� �H�H�C�.�.�a�n�d� �W�P�V� �b�e�c�o�m�e� �t�h�e� �5�0�2�n�d� 

�s�e�c�t�o�r� �o�f� �t�h�e� �t�e�c�h�n�i�c�a�l� �c�o�e�f�f�i�c�i�e�n�t�s� �m�a�t�r�i�x� �i�n� �F�i�g�u�r�e� �3�.� 

�2�.�2�.�2�.�4� �I�n�t�e�r�d�e�p�e�n�d�e�n�c�y� �C�o�e�f�f�i�c�i�e�n�t�s� �M�a�t�r�i�x� �(�L�e�o�n�t�i�e�f� 
�I�n�v�e�r�s�e�)� 

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

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

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

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

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

� � 

�2�0� �W�P�V� �i�n�c�l�u�d�e�s� �w�a�g�e�s�,� �s�a�l�a�r�i�e�s�,� �a�n�d� �p�r�o�p�r�i�e�t�o�r�s �� �i�n�c�o�m�e�,� 
�b�u�t� �n�o�t� �c�o�r�p�o�r�a�t�e� �p�r�o�f�i�t�s�.



�3�6� 

�m�a�t�r�i�x�"� �a�n�d� �t�h�e�n� �t�o� �i�n�v�e�r�t� �t�h�e� �L�e�o�n�t�i�e�f� �m�a�t�r�i�x� �t�o� �a�t�t�a�i�n� �t�h�e� 

�L�e�o�n�t�i�e�f� �i�n�v�e�r�s�e� �m�a�t�r�i�x�,� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� �4�.� �T�h�e� �r�e�s�u�l�t�i�n�g� 

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

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

�t�h�e� �c�o�l�u�m�n� �s�e�c�t�o�r�.� �L�i�k�e� �t�h�e� �t�e�c�h�n�i�c�a�l� �c�o�e�f�f�i�c�i�e�n�t�s� �m�a�t�r�i�x�,� 

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

�i�n�d�i�r�e�c�t� �r�e�q�u�i�r�e�m�e�n�t�s� �a�n�d� �i�n�d�u�c�e�d� �r�e�q�u�i�r�e�m�e�n�t�s�.� �#�?�!�}� 

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

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

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

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

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

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

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

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

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

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

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

� � 

�2�1� �I�n�d�i�r�e�c�t� �r�e�q�u�i�r�e�m�e�n�t�s� �o�r� �e�f�f�e�c�t�s� �r�e�f�e�r� �t�o� �t�h�e� �a�d�d�i�t�i�o�n�a�l� 
�o�u�t�p�u�t� �o�f� �a� �s�e�c�t�o�r� �t�h�a�t� �i�s� �g�e�n�e�r�a�t�e�d� �i�n� �s�u�b�s�e�q�u�e�n�t� 
�"�r�o�u�n�d�s�"� �t�o� �s�u�p�p�l�y� �t�h�e� �i�n�c�r�e�a�s�e�d� �d�e�m�a�n�d� �f�r�o�m� �t�h�e� �d�i�r�e�c�t� 
�r�e�q�u�i�r�e�m�e�n�t�s�.� �I�n�d�u�c�e�d� �r�e�q�u�i�r�e�m�e�n�t�s� �o�r� �e�f�f�e�c�t�s� �r�e�f�e�r� �t�o� 
�t�h�e� �a�d�d�i�t�i�o�n�a�l� �o�u�t�p�u�t� �o�f� �a� �s�e�c�t�o�r� �t�h�a�t� �i�s� �g�e�n�e�r�a�t�e�d� �i�n� 
�s�u�b�s�e�q�u�e�n�t� �"�r�o�u�n�d�s�"� �t�o� �s�u�p�p�l�y� �t�h�e� �i�n�c�r�e�a�s�e�d� �d�e�m�a�n�d� �f�r�o�m� 
�t�h�e� �h�o�u�s�e�h�o�l�d� �s�e�c�t�o�r�.
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�3�8� 

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

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

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

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

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

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

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

�e�c�o�n�o�m�y�,� �w�h�e�n� �o�n�l�y� �a� �f�e�w� �m�a�y� �b�e� �n�e�c�e�s�s�a�r�y�.� 

�2�.�2�.�2�.�5� �A�s�s�u�m�p�t�i�o�n�s� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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



�3�9� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�l�i�k�e� �t�h�e� �N�R�V�,� �t�h�e� �h�o�u�s�e�h�o�l�d� �s�e�c�t�o�r� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �m�a�j�o�r� 

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

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

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

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



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

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

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

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

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

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

�S�t�a�t�e� �l�e�v�e�l�.� �F�o�r� �t�h�i�s� �s�t�u�d�y�,� �V�i�r�g�i�n�i�a� �s�t�a�t�e� �h�o�u�s�e�h�o�l�d� 

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

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

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

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

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

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

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

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

�i�s� �h�i�g�h�l�y� �d�i�s�a�g�g�r�e�g�a�t�e�d� �w�i�t�h� �5�0�1� �s�e�c�t�o�r�s� �w�h�i�c�h� �l�e�s�s�e�n�s� �t�h�e� 

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

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

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

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

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

�2�.�3�.
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�2�.�2�.�3� �I�n�p�u�t�-�O�u�t�p�u�t� �R�e�s�u�l�t�s� 
� � 

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

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

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

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

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

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

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

�t�h�e� �s�t�r�a�t�e�g�i�e�s� �o�n� �t�h�e� �r�e�g�i�o�n�'�s� �s�e�l�f�-�s�u�f�f�i�c�i�e�n�c�y� �a�n�d� �s�e�l�f�-� 

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

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

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

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

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

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

�(�E�P�V�)�,� �w�h�i�c�h� �i�s� �a�n�o�t�h�e�r� �s�t�a�t�e�-�s�p�e�c�i�f�i�c� �c�o�e�f�f�i�c�i�e�n�t�.� �T�h�e� 

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

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

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

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

�t�h�o�u�s�a�n�d� �d�o�l�l�a�r�s� �o�f� �o�u�t�p�u�t� �(�W�P�V�)� �c�o�e�f�f�i�c�i�e�n�t�.� 

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

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



�4�2� 

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

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

�b�e� �m�o�r�e� �i�m�p�o�r�t�a�n�t� �t�o� �c�o�m�p�a�r�e�.� �F�o�r� �e�x�a�m�p�l�e�,� �s�u�p�p�o�s�e� �A� �a�n�d� �B�,� 

�r�e�q�u�i�r�e� �a�n� �e�q�u�a�l� �e�x�p�e�n�d�i�t�u�r�e�,� �a�n�d� �A� �p�r�o�d�u�c�e�s� �1�0�0� �d�i�r�e�c�t� �j�o�b�s� 

�a�n�d� �3�0�0� �t�o�t�a�l� �j�o�b�s� �f�o�r� �a� �m�u�l�t�i�p�l�i�e�r� �o�f� �3�,� �w�h�i�l�e� �B� �p�r�o�d�u�c�e�s� 

�5�0� �d�i�r�e�c�t� �j�o�b�s� �a�n�d� �2�0�0� �t�o�t�a�l� �j�o�b�s� �f�o�r� �a� �m�u�l�t�i�p�l�i�e�r� �o�f� �4�.� 

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

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

�B�.� 

�2�.�3� �R�E�G�I�O�N�A�L�I�Z�I�N�G� �T�H�E� �M�O�D�E�L� 
� � 

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

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

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

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

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

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

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

�t�h�e� �r�e�g�i�o�n�a�l�i�z�a�t�i�o�n� �m�e�t�h�o�d�s� �d�e�s�c�r�i�b�e�d� �b�y� �t�h�e� �R�S�R�I�.� �T�h�e� 

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

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

�t�e�c�h�n�i�q�u�e�.
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�Z�2�.�3�.�1� �N�o�n�s�u�r�v�e�y� �T�e�c�h�n�i�q�u�e�s� �f�o�r� �I�n�p�u�t�-�O�u�t�p�u�t� �M�o�d�e�l�s� 

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

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

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

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

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

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

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

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

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

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

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

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

�a�p�p�r�o�a�c�h�.� 

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

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

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

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

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

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

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

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

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

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



�4�&�4� 

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

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

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

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

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

�a�r�e�a�,� �t�h�e�n� �a� �l�o�c�a�t�i�o�n� �q�u�o�t�i�e�n�t� �(�L�Q�)� �t�e�c�h�n�i�q�u�e� �i�s� 

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

�a�n�d� �r�e�l�i�e�s� �o�n� �r�e�a�d�i�l�y� �a�v�a�i�l�a�b�l�e� �d�a�t�a�.� 

�2�.�3�.�2� �D�e�s�c�r�i�p�t�i�o�n� �o�f� �R�P�C� �T�e�c�h�n�i�q�u�e� 
� � 

�T�h�e� �r�e�g�i�o�n� �i�n� �t�h�i�s� �s�t�u�d�y� �i�s� �t�h�e� �N�e�w� �R�i�v�e�r� �V�a�l�l�e�y� �P�l�a�n�n�i�n�g� 

�D�i�s�t�r�i�c�t� �(�o�n�e� �o�f� �t�w�e�n�t�y�-�t�w�o� �s�u�b�-�s�t�a�t�e� �r�e�g�i�o�n�a�l� �p�l�a�n�n�i�n�g� 

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

�C�o�u�n�t�i�e�s� �o�f� �F�l�o�y�d�,� �G�i�l�e�s�,� �M�o�n�t�g�o�m�e�r�y�,� �P�u�l�a�s�k�i� �a�n�d� �t�h�e� �C�i�t�y� 

�o�f� �R�a�d�f�o�r�d�.� �T�o� �r�e�g�i�o�n�a�l�i�z�e� �t�h�e� �c�r�i�g�i�n�a�l� �m�o�d�e�l�,� �m�a�k�i�n�g� �i�t� 

�a�p�p�l�i�c�a�b�l�e� �f�o�r� �t�h�e� �N�e�w� �R�i�v�e�r� �V�a�l�l�e�y�,� �t�h�e� �s�t�a�t�e�-�s�p�e�c�i�f�i�c� �s�e�t� 

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

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

�f�o�l�l�o�w�i�n�g� �f�o�r� �e�a�c�h� �o�f� �t�h�e� �5�0�1� �s�e�c�t�o�r�s�:� 

�1�.� �E�P�V� �=� �t�o�t�a�l� �e�m�p�l�o�y�m�e�n�t� �p�e�r� �$�1�0�0�0� �o�u�t�p�u�t�;� 

�2�.� �A�A� �=� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �a�n�d� �a�u�x�i�l�i�a�r�y� �w�a�g�e�s�,� �s�a�l�a�r�i�e�s� �a�n�d� 

�p�r�o�p�r�i�e�t�o�r ��s� �i�n�c�o�m�e�s� �(�W�S�P�Y�)� �p�e�r� �d�o�l�l�a�r� �o�f� �t�o�t�a�l� �W�S�P�Y� 

�i�n� �t�h�e� �s�e�c�t�o�r�;� 

�3�.� �W�P�V� �=� �w�a�g�e�s� �p�e�r� �d�o�l�l�a�r� �o�u�t�p�u�t�;



�4�5� 

�4�.� �R�P�C� �=� �r�e�g�i�o�n�a�l� �p�u�r�c�h�a�s�e� �c�o�e�f�f�i�c�i�e�n�t�s�;� 

�5�.� �H�H�C� �=� �h�o�u�s�e�h�o�l�d� �c�o�n�s�u�m�p�t�i�o�n� �p�e�r� �d�o�l�l�a�r� �o�f� �W�S�P�Y� 

�r�e�c�e�i�v�e�d�;� 

�6�.� �S�T�P�V� �=� �s�t�a�t�e� �t�a�x�e�s� �p�e�r� �d�o�l�l�a�r� �o�u�t�p�u�t� �(�o�r� �p�e�r� �d�o�l�l�a�r� 

�W�S�P�Y� �f�o�r� �h�o�u�s�e�h�o�l�d�s�)�;� 

�7�.� �L�T�P�V� �=� �l�o�c�a�l� �t�a�x�e�s� �p�e�r� �d�o�i�l�a�r� �o�u�t�p�u�t� �(�o�r� �p�e�r� �d�o�l�l�a�r� 

�W�S�P�Y� �f�o�r� �h�o�u�s�e�h�o�l�d�s�)�;� �a�n�d� 

�8�.� �O�T�H�P�V� �=� �v�a�l�u�e� �a�d�d�e�d� �p�e�r� �d�o�l�l�a�r� �o�u�t�p�u�t� �n�o�t� �i�n�c�l�u�d�i�n�g� 

�w�a�g�e�s� �o�r� �t�a�x�e�s�.� 

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

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

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

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

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

�t�h�e� �a�c�c�u�r�a�c�y� �o�f� �t�h�e� �r�e�g�i�o�n�a�l�i�z�e�d� �m�o�d�e�l�.� �U�n�l�i�k�e� �t�h�e� �R�P�C�,� �t�h�e� 

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

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

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

�m�u�c�h� �m�o�r�e� �s�e�n�s�i�t�i�v�e� �t�o� �t�h�e� �R�P�C� �t�h�a�n� �t�o� �a�n�y� �o�f� �t�h�e� �o�t�h�e�r� 

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

�i�n�p�u�t�-�o�u�t�p�u�t� �m�o�d�e�l�.� �"�A�n� �R�P�C� �h�a�s� �b�e�e�n� �d�e�f�i�n�e�d� �b�y� �S�t�e�v�e�n�s� �a�n�d� 

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

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

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

�i�m�p�o�r�t�e�d�.�"�2�2� 
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�2�2� �B�e�n�j�a�m�i�n� �H�.� �S�t�e�v�e�n�s�,� �G�e�o�r�g�e� �I�.� �T�r�e�y�z� �a�n�d� �D�a�v�i�d� �J�.� 
�E�h�r�l�i�c�h�,� �O�n� �t�h�e� �E�s�t�i�m�a�t�i�o�n� �o�f� �R�e�g�i�o�n�a�l� �P�u�r�c�h�a�s�e� 
�C�o�e�f�f�i�c�i�e�n�t�s�,� �E�x�p�o�r�t� �E�m�p�l�o�y�m�e�n�t�,� �a�n�d� �E�l�a�s�t�i�c�i�t�i�e�s� �o�f� 
�R�e�s�p�o�n�s�e� �f�o�r� �R�e�g�i�o�n�a�l� �E�c�o�n�o�m�i�c� �M�o�d�e�l�s� �R�S�R�I� �D�i�s�c�u�s�s�i�o�n� 
�P�a�p�e�r� �S�e�r�i�e�s�:� �N�o�.� �1�1�4� �(�P�h�i�l�a�d�e�l�p�h�i�a�:� �R�e�g�i�o�n�a�l� �S�c�i�e�n�c�e� 
�R�e�s�e�a�r�c�h� �I�n�s�t�i�t�u�t�e�,� �J�a�n�u�a�r�y� �1�9�8�0�)�,� �p�.� �l�.



�4�7� 

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

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

�e�x�c�l�u�d�i�n�g� �p�r�i�n�t�i�n�g�:� �7�$� 

�R�P�C�(�i�)� �=� �(�e�n�)�Z�e�%�l�e� �R�®� �=� �0�.�6�7�9� 
�*� �(�w�(�i�)�/�W�(�i�)�)� �7�0�4�8�8� 
�*� �(�e�(�i�)�/�E�(�i�)�)�0�%�8�?� 
�*� �(�(�e�(�1�)�/�E�(�1�)�)�/�(�e�/�E�)�)�°�3�*�4� 
�*� �[�(�.�0�0�1�)�(�T�(�i�)�/�E�(�i�)�W�(�i�)�)�]�2�#�°�%� 
�&� �(�a�/�A�)�y�e�t�®� 

�*� �(�e�n�)�e�t�2�!� �[�i�f� �i� �=� �S�I�C� �2�0�]� 
�*� �(�e�n�j�e�t�%�@� �[�i�f� �i� �=� �S�I�C� �2�3�]� 
�*� �(�e�n�)�e�7�9�5� �[�i�f� �i� �=� �S�I�C� �2�4�]� 
�*� �(�e�n�)�2�6�3�2� �[�i�f� �i� �=� �S�I�C� �3�2�]� 
�*� �(�e�n�)�7�«�2�7�4� �[�i�f� �i� �=� �S�I�C� �3�3�]� 
�*� �(�e�n�j�e�3�8�8� �[�i�f� �i� �=� �S�I�c� �3�4�]� 
�*� �(�e�n�)� �7�0�3�7�1� �[�i�f� �i� �=� �S�I�C� �3�6�}� 

�w�h�e�r�e�:� 
�R�P�C� �=� �t�h�e� �r�e�g�i�o�n�a�l� �p�u�r�c�h�a�s�e� �c�o�e�f�f�i�c�i�e�n�t� �f�o�r� �g�o�o�d� �i� �i�n� 
�r�e�g�i�o�n� �L�;� 
�w�(�i�)� �=� �t�h�e� �a�v�e�r�a�g�e� �w�a�g�e� �i�n� �i�n�d�u�s�t�r�y� �i� �f�o�r� �t�h�e� �r�e�g�i�o�n�;� 
�W�(�i�)� �=� �t�h�e� �a�v�e�r�a�g�e� �w�a�g�e� �i�n� �i�n�d�u�s�t�r�y� �i� �f�o�r� �t�h�e� �n�a�t�i�o�n�;� 
�e�(�i�)� �=� �e�m�p�l�o�y�m�e�n�t� �i�n� �i�n�d�u�s�t�r�y� �i� �f�o�r� �t�h�e� �r�e�g�i�o�n�;� 
�e� �=� �t�o�t�a�l� �e�m�p�l�o�y�m�e�n�t� �f�o�r� �t�h�e� �r�e�g�i�o�n�;� 
�E�(�i�)� �=� �e�m�p�l�o�y�m�e�n�t� �i�n� �i�n�d�u�s�t�r�y� �i� �f�o�r� �t�h�e� �n�a�t�i�o�n�;� 
�E� �=� �t�o�t�a�l� �e�m�p�l�o�y�m�e�n�t� �f�o�r� �t�h�e� �n�a�t�i�o�n�;� 
�T�(�i�)� �=� �t�h�o�u�s�a�n�d�s� �o�f� �t�o�n�s� �o�f� �i� �s�h�i�p�p�e�d� �a�m�o�n�g� �a�l�l� �o�r�i�g�i�n�s� 
�a�n�d� �d�e�s�t�i�n�a�t�i�o�n�s� �i�n� �t�h�e� �U�.�S�.�;� 
�a� �l�a�n�d� �a�r�e�a� �o�f� �t�h�e� �r�e�g�i�o�n�;� 
�A� �l�a�n�d� �a�r�e�a� �o�f� �t�h�e� �U�.�S�.�;� �a�n�d� 
�e�n� �=� �b�a�s�e� �o�f� �n�a�t�u�r�a�l� �l�o�g�a�r�i�t�h�m�s�.� 

�T�h�e� �a�b�o�v�e� �e�q�u�a�t�i�o�n� �w�a�s� �s�u�p�p�l�e�m�e�n�t�e�d� �b�y� �a� �_� �s�i�m�p�l�e� 

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

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

�e�s�t�i�m�a�t�i�n�g� �e�q�u�a�t�i�o�n� �d�o�e�s� �n�o�t� �a�p�p�l�y�.� �T�h�e� �R�P�C�'�s� �a�r�e� �b�y� 
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� � � � 

�2�3� �B�e�n�j�a�m�i�n� �H�.� �S�t�e�v�e�n�s� �e�t� �a�l�.�,� �B�a�s�i�c� �R�e�g�i�o�n�a�l� �I�n�p�u�t�-�O�u�t�p�u�t� 
�f�o�r� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �I�m�p�a�c�t� �A�n�a�l�y�s�i�s�:� �H�a�n�d�b�o�o�k� �O�n�e� �o�f� 
�R�e�g�i�o�n�a�l� �E�c�o�n�o�m�i�c� �A�n�a�l�y�s�i�s� �f�o�r� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �P�l�a�n�n�i�n�g�,� 
�(�A�m�h�e�r�s�t�,� �M�A�:� �R�e�g�i�o�n�a�l� �S�c�i�e�n�c�e� �R�e�s�e�a�r�c�h� �I�n�s�t�i�t�u�t�e�,� 
�R�e�v�i�s�e�d� �D�r�a�f�t�,� �1�9�8�1�,� �p�.� �I�V�-�4�9�.



�4�8� 

�G�e�f�i�n�i�t�i�o�n� �c�o�n�s�t�r�a�i�n�e�d� �b�e�t�w�e�e�n� �O� �a�n�d� �i�l�,� �b�u�t� �a�t� �t�h�e� 

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

�t�h�e� �R�P�C� �e�s�t�i�m�a�t�i�n�g� �e�q�u�a�t�i�o�n� �o�r� �t�h�e� �l�o�c�a�t�i�o�n� �q�u�o�t�i�e�n�t� 

�e�q�u�a�t�i�o�n� �w�a�s� �l�i�m�i�t�e�d� �t�o� �v�a�l�u�e�s� �n�o� �g�r�e�a�t�e�r� �t�h�a�n� �0�.�3�5�.� �T�h�i�s� 

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

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

�w�h�i�l�e� �V�P�I� �a�n�d� �R�a�d�f�o�r�d� �U�n�i�v�e�r�s�i�t�i�e�s� �p�r�o�v�i�d�e� �m�o�r�e� �h�i�g�h�e�r� 

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

�t�h�e� �c�o�l�l�e�g�e� �a�n�d� �g�r�a�d�u�a�t�e� �s�t�u�d�e�n�t�s� �f�r�o�m� �t�h�e� �N�R�V� �a�t�t�e�n�d� �t�h�e�s�e� 

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

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

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

�m�o�s�t� �s�e�c�t�o�r�s� �o�f� �t�h�e� �e�c�o�n�o�m�y�.� 

�O�n�e� �o�t�h�e�r� �s�p�e�c�i�a�l� �s�e�c�t�o�r� �i�n�v�o�l�v�e�s� �t�h�e� �R�P�C� �f�o�r� �l�a�b�o�r�,� 

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

�i�n� �t�h�e� �N�R�V�.� �T�h�e� �R�P�C� �f�o�r� �t�h�i�s� �s�e�c�t�o�r� �w�a�s� �s�e�t� �a�t� �0�.�9�1� �w�h�i�c�h� 

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

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

�d�e�r�i�v�a�t�i�o�n� �o�f� �t�h�e� �R�P�C�'�s� �f�o�r� �e�a�c�h� �g�r�o�u�p� �o�f� �i�n�p�u�t�-�o�u�t�p�u�t� 

�s�e�c�t�o�r�s� �i�s� �a�v�a�i�l�a�b�l�e� �i�n� �A�p�p�e�n�d�i�x� �8�B�.



�4�9� 

�2�.�3�.�3� �A�s�s�u�m�p�t�i�o�n�s� 

�T�h�e� �R�P�C� �e�s�t�i�m�a�t�i�n�g� �e�q�u�a�t�i�o�n� �h�a�s� �f�i�v�e� �m�a�j�o�r� �c�o�m�p�o�n�e�n�t�s� 

�W�i�t�h�i�n� �t�h�e� �e�q�u�a�t�i�o�n�.� �T�h�e� �f�i�r�s�t�,� �(�w�(�i�)�/�W�(�1�i�)�)� �w�i�t�h� �a� �n�e�g�a�t�i�v�e� 

�e�x�p�o�n�e�n�t� �o�f� �0�.�4�8�8�,� �c�a�n� �b�e� �i�n�t�e�r�p�r�e�t�e�d� �a�s� �r�e�p�r�e�s�e�n�t�i�n�g� �t�h�e� 

�e�l�a�s�t�i�c�i�t�y� �o�f� �r�e�s�p�o�n�s�e� �o�f� �a�n� �R�P�C� �t�o� �c�h�a�n�g�e�s� �i�n� �r�e�l�a�t�i�v�e� �w�a�g�e� 

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

�r�e�g�i�o�n� �w�i�l�l� �i�n�c�r�e�a�s�e� �a�s� �r�e�g�i�o�n�a�l� �w�a�g�e�s� �d�e�c�r�e�a�s�e� �r�e�l�a�t�i�v�e� �t�o� 

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

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

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

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

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

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

�d�o�e�s� �n�o�t� �o�c�c�u�r� �q�u�i�c�k�l�y�.� 

�T�h�e� �s�e�c�o�n�d� �t�e�r�m� �i�n� �t�h�e� �e�q�u�a�t�i�o�n�,� �(�e�(�i�)�/�E�(�i�)�)� �w�i�t�h� �a� 

�p�o�s�i�t�i�v�e� �e�x�p�o�n�e�n�t� �o�f� �0�.�6�8�3�,� �s�i�m�p�l�y� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �s�h�a�r�e� �o�f� 

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

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

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

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

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

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

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

�f�o�r� �t�h�a�t� �r�e�g�i�o�n�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�f� �a� �1�0�0� �e�m�p�l�o�y�e�e� �d�a�i�r�y



�5�0� 

�p�r�o�d�u�c�e�s� �$�1�,�0�0�0�,�0�0�0� �o�f� �s�a�l�e�s�,� �w�h�i�l�e� �a� �5�0� �e�m�p�l�o�v�e�e� �d�a�i�r�y� 

�p�r�o�d�u�c�e�s� �4�0�0�,�0�0�0� �o�f� �s�a�l�e�s�,� �t�h�e�n� �a� �l�a�r�g�e�r� �s�i�z�e�d� �d�a�i�r�y� 

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

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

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

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

�t�h�e� �r�e�g�i�o�n� �r�e�l�a�t�i�v�e� �t�o� �t�h�e� �U�.�S�.� �T�h�i�s� �h�a�s� �t�w�o� �p�o�s�s�i�b�l�e�,� 

�p�o�s�i�t�i�v�e� �e�f�f�e�c�t�s� �o�n� �t�h�e� �R�P�C� �a�s� �i�n�d�i�c�a�t�e�d� �b�y� �t�h�e� �0�.�3�5�4� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



�5�1� 

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

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

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

�m�e�a�n�s� �t�h�a�t� �t�h�e� �t�r�u�e� �R�P�C� �s�h�o�u�l�d� �b�e� �z�e�r�o� �f�o�r� �t�w�o� �o�f� �t�h�e� 

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

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

�w�i�t�h� �R�P�C�'�s� �t�h�a�t� �s�h�o�u�l�d� �a�l�l� �b�e� �h�i�g�h�.� �S�i�n�c�e� �o�n�e� �R�P�C� 

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

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

�T�h�e� �f�o�u�r�t�h� �t�e�r�m� �i�n� �t�h�e� �e�q�u�a�t�i�o�n�,� �[�(�.�O�0�1�)�(�T�(�i�)�/�E�(�i�)�W�(�i�)�)�]� 

�w�i�t�h� �a�n� �e�x�p�o�n�e�n�t� �o�f� �0�.�2�0�6�,� �r�e�p�r�e�s�e�n�t�s� �a� �w�e�i�g�h�t� �p�e�r� �v�a�l�u�e� 

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

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

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

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

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

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

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

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

�l�i�t�e�r�a�l�l�y� �a�r�o�u�n�d� �t�h�e� �w�o�r�l�d�.� 

�T�h�e� �f�i�n�a�l� �t�e�r�m� �i�n� �t�h�e� �e�q�u�a�t�i�o�n�,� �(�a�/�A�)� �w�i�t�h� �a� �p�o�s�i�t�i�v�e� 

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

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

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



�5�2� 

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

�r�e�g�i�o�n� �t�h�a�n� �i�n� �a� �s�m�a�l�l� �r�e�g�i�o�n�.� �N�e�w� �J�e�r�s�e�y�,� �f�o�r� �e�x�a�m�p�l�e�,� �i�s� 

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

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

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

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

�2�.�3�.�4� �P�r�o�g�r�a�m� �M�o�d�i�f�i�c�a�t�i�o�n�s� 
� � 

�A�f�t�e�r� �c�a�l�c�u�l�a�t�i�n�g� �t�h�e� �R�P�C�'�s� �f�o�r� �t�h�e� �N�e�w� �R�i�v�e�r� �V�a�l�l�e�y� 

�r�e�g�i�o�n�,� �t�h�e� �R�P�C�'�s� �w�e�r�e� �s�i�m�p�l�y� �a�d�d�e�d� �t�o� �t�h�e� �e�n�d� �o�f� �t�h�e� 

�F�O�R�T�R�A�N� �p�r�o�g�r�a�m� �a�s� �d�a�t�a� �s�t�a�t�e�m�e�n�t�s� �a�n�d� �r�e�a�d� �i�n�t�o� �t�h�e� �p�r�o�g�r�a�m� 

�i�n� �p�l�a�c�e� �o�f� �t�h�e� �s�t�a�t�e� �R�P�C�'�s�.� �N�o� �o�t�h�e�r� �p�r�o�g�r�a�m� �m�o�d�i�f�i�c�a�t�i�o�n�s� 

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

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

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

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

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

�n�e�x�t� �s�e�c�t�i�o�n�.� 

�2�.�4� �S�T�R�A�T�E�G�Y� �S�E�L�E�C�T�I�O�N� 
� � 

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

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

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

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



�5�3� 

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

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

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

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

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

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

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

�t�h�e� �s�i�m�u�l�a�t�i�o�n�.� 

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

�N�R�V�P�D�C� �f�a�c�e� �c�e�r�t�a�i�n� �r�e�s�o�u�r�c�e� �c�o�n�s�t�r�a�i�n�t�s� �a�n�d� �t�h�a�t� �e�i�t�h�e�r� �a�n� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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



�5�4� 

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

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

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

�a�s�s�u�m�p�t�i�o�n�.� 

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

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

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

�n�e�e�d�e�d� �t�o� �f�u�n�d� �a� �o�n�e� �s�t�a�f�f�-�p�e�r�s�o�n� �e�f�f�o�r�t�,� �d�e�s�i�g�n�e�d� �t�o� 

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

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

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

�p�r�o�v�i�d�i�n�g� �w�o�r�k�s�h�o�p�s�,� �p�r�o�v�i�d�i�n�g� �l�o�a�n�s�,� �a�n�d� �c�h�a�n�g�i�n�g� �l�o�c�a�l� 

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

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

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

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

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

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

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

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

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

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

�o�r�d�i�n�a�n�c�e�s� �e�s�s�e�n�t�i�a�l�l�y� �d�o�n�'�t� �r�e�q�u�i�r�e� �a�n�y� �s�u�b�s�t�a�n�t�i�a�l� 

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



�5�5� 

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

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

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

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

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

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

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

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

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

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

�l�e�v�e�l� �o�f� �e�x�p�e�n�d�i�t�u�r�e�.� 

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

�w�a�s� �e�s�t�i�m�a�t�e�d� �a�s� �$�6�0�,�0�0�0� �p�e�r� �y�e�a�r� �o�r� �$�3�0�0�,�0�0�0� �o�v�e�r� �a� �f�i�v�e� 

�y�e�a�r� �p�e�r�i�o�d� �f�o�r� �t�h�e� �e�n�t�i�r�e� �N�R�V�.� �T�h�e� �h�i�g�h� �l�e�v�e�l� �o�f� 

�e�x�p�e�n�d�i�t�u�r�e�s� �w�a�s� �e�s�t�i�m�a�t�e�d� �a�s� �$�6�6�6�,�0�0�0� �p�e�r� �y�e�a�r� �o�r� 

�$�3�,�3�0�0�,�0�0�0� �o�v�e�r� �a� �f�i�v�e� �y�e�a�r� �p�e�r�i�o�d� �f�o�r� �t�h�e� �N�R�V�.� �T�h�e� �b�a�s�i�s� 

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

�o�f� �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� �w�i�t�h�i�n� �t�h�e� �N�R�V� �(�s�e�e� �T�a�b�l�e� 

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

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

�a�m�o�u�n�t� �o�f� �s�t�a�f�i� �t�i�m�e� �o�f� �N�R�V�P�D�C� �h�a�s� �b�e�e�n� �e�x�p�e�n�d�e�d� �f�o�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� �a�n�d� �l�o�c�a�l� �c�i�t�y�,� �c�o�u�n�t�y�,� �a�n�d� 

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

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



�5�6� 

�r�a�n�g�e� �f�r�o�m� �$�1�5�,�0�0�0� �t�o� �$�3�0�,�0�0�0� �w�i�t�h� �b�u�d�g�e�t�s� �f�r�o�m� �$�2�0�,�0�0�0� �t�o� 

�$�6�0�,�0�0�0�.� �G�i�v�e�n� �t�h�e� �f�r�e�q�u�e�n�t� �u�s�e� �o�f� �c�o�n�s�u�l�t�a�n�t� �s�t�u�d�i�e�s� �i�n� 

�e�c�o�n�o�m�i�c� �d�e�v�e�l�o�p�m�e�n�t�,� �t�h�e� �$�6�0�,�0�0�0� �p�e�r� �y�e�a�r� �w�a�s� �s�e�l�e�c�t�e�d� �t�o� 

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

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

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

�a�m�o�u�n�t� �s�p�e�n�t� �i�n� �t�h�e� �r�e�g�i�o�n� �f�r�o�m� �1�9�7�8� �t�h�r�o�u�g�h� �1�9�8�2� �b�y� 

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

�U�s�i�n�g� �t�h�e� �r�o�u�g�h� �f�i�g�u�r�e� �o�f� �$�3�,�0�0�0�,�0�0�0� �f�o�r� �t�h�e� �f�i�v�e� �y�e�a�r� 

�p�e�r�i�o�d�,� �g�i�v�e�s� �$�6�0�0�,�0�0�0� �p�e�r� �y�e�a�r� �p�l�u�s� �t�h�e� �$�6�0�,�0�0�0� �f�o�r� �s�t�a�f�f� 

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

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

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

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

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

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

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

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

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

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

�i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�e�c�t�i�o�n�.



�5�7� 

�T�A�B�L�E� �1� 

�E�c�o�n�o�m�i�c� �D�e�v�e�l�o�p�m�e�n�t� �E�x�p�e�n�d�i�t�u�r�e�s� �i�n� �t�h�e� �N�R�V�P�D�C� 

�D�a�t�e�:� 
�P�r�o�j�e�c�t�:� 
�L�o�c�a�l�i�t�i�e�s�:� 
�S�o�u�r�c�e�:� 

�R�e�s�u�l�t�s�:� 

�D�a�t�e�:� 
�P�r�o�j�e�c�t�:� 
�L�o�c�a�l�i�t�i�e�s�:� 
�S�o�u�r�c�e�:� 

�R�e�s�u�l�t�s�:� 

�D�a�t�e�:� 
�P�r�o�j�e�c�t�:� 
�L�o�c�a�l�i�t�i�e�s�:� 
�S�o�u�r�c�e�:� 

�R�e�s�u�l�t�s�:� 

�D�a�t�e�:� 
�P�r�o�j�e�c�t�:� 
�L�o�c�a�l�i�t�i�e�s�:� 
�S�o�u�r�c�e�:� 

�R�e�s�u�l�t�s�:� 

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

�1�9�7�8� �t�o� �1�9�8�3� 

�1�9�7�8�/�1�9�7�9� 
�P�r�o�v�i�s�i�o�n� �o�f� �w�a�t�e�r� �t�o� �i�n�d�u�s�t�r�i�a�l� �s�i�t�e�.� 
�T�o�w�n� �o�f� �N�a�r�r�o�w�s� 
�E�D�A� �A�m�o�u�n�t�:� �$�4�2�2�4�0�0� 
�A�R�C� �4�2�2�4�9�0� 
�T�o�w�n� �o�f� �N�a�r�r�o�w�s� �3�2�5�3�0�0� 
�T�o�t�a�l� �$�1�1�7�0�1�0�0� 
�W�a�t�e�r� �w�a�s� �p�r�o�v�i�d�e�d�,� �b�u�t� �n�o� �i�n�d�u�s�t�r�y� �c�a�m�e�.� 

� � 

�1�9�8�0�/�1�9�8�1� 
�U�p�g�r�a�d�e� �w�a�t�e�r� �s�e�r�v�i�c�e� �f�o�r� �i�n�d�.� �e�x�p�a�n�s�i�o�n�.� 
�C�i�t�y� �o�f� �R�a�d�f�o�r�d� 
�F�e�d�e�r�a�l� �A�m�o�u�n�t�:� �$�2�9�6�7�1�8� 
�S�t�a�t�e� �7�5�0�0�0� 
�C�i�t�y� �2�2�1�7�1�7� 
�T�o�t�a�l� �$�5�9�3�4�3�5� 
�F�u�n�d�s� �w�e�r�e� �u�s�e�d� �t�o� �u�p�g�r�a�d�e� �t�h�e� �o�v�e�r�a�l�l� �w�a�t�e�r� 
�s�y�s�t�e�m�.� �O�n�e� �i�n�d�u�s�t�r�y� �w�a�s� �r�e�t�a�i�n�e�d�.� 

� � 

�1�9�8�1�/�1�9�8�2� 
�E�s�t�a�b�l�i�s�h� �i�n�d�u�s�t�r�i�a�l� �p�a�r�k�.� 
�T�o�w�n� �o�f� �P�e�a�r�i�s�b�u�r�g� 

� � 

�S�t�a�t�e� �(�C�D� �f�u�n�d�s�)� �A�m�o�u�n�t�:� �$�2�3�2�0�0�0� 
�T�o�w�n� �o�f� �P�e�a�r�i�s�b�u�r�g� �3�1�5�9�0�0� 
�T�o�t�a�l� �$�5�4�7�9�0�0� 
�S�o�m�e� �i�n�d�u�s�t�r�y� �w�a�s� �a�t�t�r�a�c�t�e�d�.� 

�1�9�8�2� 
�E�s�t�a�b�l�i�s�h� �i�n�d�u�s�t�r�i�a�l� �p�a�r�k�.� 
�P�u�l�a�s�k�i� �C�o�u�n�t�y� 
�S�t�a�t�e� �(�C�D� �f�u�n�d�s�)� �A�m�o�u�n�t�:� �$�7�0�0�0�0�0� 
�T�o�t�a�l� �$�7�0�0�0�0�0� 
�I�n�d�u�s�t�r�i�a�l� �p�a�r�k� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d�.� �O�n�e� 
�i�n�d�u�s�t�r�y� �i�s� �c�o�m�m�i�t�t�e�d�.� 

�$�3�,�0�1�1�,�4�0�0� 
�N�o�t�e�:� �T�h�i�s� �d�o�e�s� �n�o�t� �i�n�c�l�u�d�e� �l�o�c�a�l� �e�x�p�e�n�d�i�t�u�r�e�s� �b�y� �l�o�c�a�l� 

�g�o�v�e�r�n�m�e�n�t�s� �o�f� �C�h�a�m�b�e�r�s� �f�o�r� �p�r�o�m�o�t�i�o�n�.� 
�D�a�t�a� �S�o�u�r�c�e�:� �N�e�w� �R�i�v�e�r� �V�a�l�l�e�y� �P�D�C



�5�8� 

�2�.�4�.�1� �I�n�d�u�s�t�r�i�a�l� �D�e�v�e�l�o�p�m�e�n�t� 
� � 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



�5�9� 

�w�i�t�h� �5�0�0� �e�m�p�l�o�y�e�e�s�,� �b�u�t� �t�h�e� �f�i�r�m�s� �h�a�v�e� �l�i�t�t�l�e� �o�r� �n�o� �e�x�i�s�t�i�n�g� 

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

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

�t�i�m�e� �w�i�t�h� �m�a�n�y� �e�x�i�s�t�i�n�g� �c�r� �g�e�n�e�r�a�t�e�d� �l�i�n�k�a�g�e�s�.� 

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

�t�h�e� �w�o�r�s�t� �a�n�d� �t�h�e� �b�e�s�t� �c�a�s�e� �s�c�e�n�a�r�i�o�s�.� �T�h�e�s�e� �w�e�r�e� �c�h�o�s�e�n� �b�y� 

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

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

�s�e�c�t�o�r�s�.� �A� �s�p�e�c�i�a�l� �F�O�R�T�R�A�N� �p�r�o�g�r�a�m� �w�a�s� �w�r�i�t�t�e�n� �t�o� �s�u�m� �t�h�e� 

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

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

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

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

�p�o�s�s�i�b�l�e� �l�i�n�k�a�g�e�s� �i�n� �t�h�e� �e�c�o�n�o�m�y�,� �w�h�i�l�e� �t�h�e� �R�P�C� �w�e�i�g�h�t�s� 

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

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

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

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

�{�E�P�V�)� �a�n�d� �w�a�g�e�s� �p�e�r� �v�a�l�u�e� �(�W�P�V�)� �w�e�r�e� �a�l�s�o� �e�x�a�m�i�n�e�d�.� �o�£� 

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

�r�a�t�i�o� �o�f� �W�P�V� �t�o� �E�P�V� �(�i�.�e�.� �h�i�g�h� �w�a�g�e� �i�n�d�u�s�t�r�i�e�s�)� �w�e�r�e� 

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

�o�f� �W�P�V� �t�o� �E�P�V� �(�l�o�w� �w�a�g�e� �i�n�d�u�s�t�r�i�e�s�)� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �m�o�r�e� 

�r�e�p�r�e�s�e�n�t�a�t�i�v�e� �a�s� �a� �w�o�r�s�t� �c�a�s�e� �s�c�e�n�a�r�i�o�.
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�6�1� 

�T�a�b�l�e� �2� �s�h�o�w�s� �t�h�e� �t�o�t�a�l� �l�i�n�k�a�g�e�s� �f�o�r� �t�h�e� �n�i�n�e� �s�e�c�t�o�r�s� 

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

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

�h�i�g�h�)�.� �T�h�e� �r�a�t�i�o� �o�f� �W�P�V� �t�o� �E�P�V� �a�n�d� �t�h�e� �n�a�t�i�o�n�a�l� �e�m�p�l�o�y�m�e�n�t� 

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

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

�h�i�g�h� �r�a�t�i�o� �o�f� �W�P�V� �t�o� �E�P�V� �a�n�d� �h�i�g�h� �n�a�t�i�o�n�a�l� �e�m�p�l�o�y�m�e�n�t�.� �T�h�e� 

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

�u�n�r�e�a�s�o�n�a�b�l�e� �t�o� �a�s�s�u�m�e� �t�h�a�t� �5�0�0� �n�e�w� �j�o�b�s� �w�o�u�l�d� �b�e� �c�r�e�a�t�e�d� �i�n� 

�a�n� �i�n�d�u�s�t�r�y� �t�h�a�t� �o�n�l�y� �h�a�d� �1�0�0�0�0� �t�o�t�a�l� �e�m�p�l�o�y�e�e�s�.� �N�o�n�w�o�v�e�n� 

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

�n�o� �r�a�t�i�o� �t�o� �c�o�m�p�a�r�e�.� �S�e�c�t�o�r�s� �2�6�,� �1�3�2�,� �a�n�d� �2�4�7� �w�e�r�e� 

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

�s�m�a�l�l�.� �T�h�e� �i�n�d�u�s�t�r�i�a�l� �c�h�e�m�i�c�a�l�s� �s�e�c�t�o�r� �w�i�t�h� �0�.�2�0� �l�i�n�k�a�g�e�s� 

�a�n�d� �a� �1�3�.�4�6� �r�a�t�i�o� �o�f� �W�P�V� �t�o� �E�P�V�,� �e�a�c�h� �t�h�e� �h�i�g�h�e�s�t� �o�f� �t�h�e� 

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

�s�c�e�n�a�r�i�o�.� 

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

�l�i�n�k�a�g�e�s�,� �l�o�w� �W�P�V� �t�o� �E�P�V�,� �a�n�d� �h�i�g�h� �n�a�t�i�o�n�a�l� �e�m�p�l�o�y�m�e�n�t�.� �F�o�r� 

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

�o�f� �l�e�s�s� �t�h�a�n� �1�5�0�0�0�,� �s�o� �t�h�e� �j�o�b�s� �w�e�r�e� �a�s�s�i�g�n�e�d� �t�o� �f�o�u�r� 

�d�i�f�f�e�r�e�n�t� �s�e�c�t�o�r�s� �w�i�t�h� �1�2�5� �j�o�b�s� �i�n� �e�a�c�h�.� �F�i�v�e� �o�f� �t�h�e� �l�o�w� 

�l�i�n�k�a�g�e� �s�e�c�t�o�r�s� �h�a�d� �n�o� �E�P�V� �v�a�l�u�e� �a�n�d� �t�h�e�r�e�f�o�r�e� �n�o� �r�a�t�i�o� 

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



�6�2� 

�c�o�n�s�i�d�e�r�a�t�i�o�n�.� �S�e�c�t�o�r� �6�5� �w�a�s� �d�r�o�p�p�e�d� �b�e�c�a�u�s�e� �o�f� �i�t�s� �s�m�a�l�l� 

�n�a�t�i�o�n�a�l� �e�m�p�l�o�y�m�e�n�t�.� �S�e�c�t�o�r� �1�8�1� �w�a�s� �d�r�o�p�p�e�d� �b�e�c�a�u�s�e� �o�f� �i�t�s� 

�h�i�g�h� �W�P�V�/�E�P�V� �r�a�t�i�o� �a�n�d� �s�e�c�t�o�r� �1�8�2� �w�a�s� �d�r�o�p�p�e�d� �b�e�c�a�u�s�e� �o�f� �i�t�s� 

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

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

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

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

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

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

�i�s� �a�s�s�u�m�e�d� �t�o� �k�e� �1�0�0�%� �a�s� �a�n� �i�n�p�u�t� �t�o� �t�h�e� �s�i�m�u�l�a�t�i�o�n�,� �b�u�t� �i�f� 

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

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

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

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

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

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

�a�l�t�e�r�n�a�t�i�v�e�.� �I�f� �t�h�e� �b�e�n�e�f�i�t�s� �f�r�o�m� �a�n� �e�n�e�r�g�y� �p�l�a�n� �a�r�e� �4�0�%� �o�f� 

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

�"�b�r�e�a�k�e�v�e�n�"� �p�r�o�b�a�b�i�l�i�t�y�,� �t�h�e�n� �t�h�e� �u�n�k�n�o�w�n� �p�r�o�b�a�b�i�l�i�t�y� �o�f� 

�s�u�c�c�e�s�s� �m�u�s�t� �b�e� �g�r�e�a�t�e�r� �t�h�a�n� �4�0�%� �f�o�r� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� 

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

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

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

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



�6�3� 

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

�s�e�c�t�o�r� �w�i�t�h� �a� �r�e�g�i�o�n�a�l� �p�u�r�c�h�a�s�e� �c�o�e�f�f�i�c�i�e�n�t� �l�e�s�s� �t�h�a�n� �.�9�5�,� 

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

�S�i�m�u�l�a�t�e� �t�h�e� �e�n�t�r�y� �o�f� �a� �n�e�w� �f�i�r�m� �i�n� �t�h�e� �r�e�g�i�o�n�.� �T�h�e�n� �t�h�e� 

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

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

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

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

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

�i�n�c�l�u�s�i�o�n� �o�f� �5�0�0� �m�o�r�e� �e�m�p�l�o�y�e�e�s� �i�n� �a� �r�e�l�a�t�i�v�e�l�y� �s�m�a�l�l� �r�e�g�i�o�n� 

�w�i�l�l� �s�l�i�g�h�t�l�y� �d�e�c�r�e�a�s�e� �t�h�e� �R�P�C�'�s� �o�f� �a�l�l� �t�h�e� �o�t�h�e�r� �s�e�c�t�o�r�s� 

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

�e�q�u�a�t�i�o�n�.� �O�n� �b�a�l�a�n�c�e� �t�h�e�r�e� �w�i�l�l� �b�e� �l�i�t�t�l�e� �c�h�a�n�g�e�,� �a�n�d� �a� 

�t�e�s�t� �o�f� �t�h�e� �m�o�d�e�l�'�s� �s�e�n�s�i�t�i�v�i�t�y� �t�o� �t�h�e� �R�P�C� �r�e�c�a�l�c�u�l�a�t�i�o�n�s� 

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

�2�.�4�.�2� �E�n�e�r�g�y� �S�e�l�f�-�R�e�l�i�a�n�c�e� 
� � 

�U�s�i�n�g� �t�h�e� �s�a�m�e� �e�x�p�e�n�d�i�t�u�r�e� �l�e�v�e�l�s� �o�f� �$�6�0�,�0�0�0� �a�n�d� �$�6�0�0�,�0�0�0� 

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

�S�i�m�u�l�a�t�e�d� �w�i�t�h� �t�h�e� �i�n�p�u�t�-�o�u�t�p�u�t� �m�o�d�e�l�.� �T�h�e� �l�o�w� �e�x�p�e�n�d�i�t�u�r�e� 

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

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

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

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

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

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

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

�E�n�e�r�g�y� �P�l�a�n�n�e�r� 

� � 

�S�a�l�a�r�y� �a�n�d� �b�e�n�e�f�i�t�s� �$�2�5�,�0�0�0� 
�O�f�f�i�c�e� �o�v�e�r�h�e�a�d� �5�,�0�0�0� 
�P�r�o�m�o�t�i�o�n�s� �a�n�d� �w�o�r�k�s�h�o�p�s� �5�,�0�0�0� 

�I�n�s�p�e�c�t�o�r� 
�S�a�l�a�r�y� �a�n�d� �b�e�n�e�f�i�t�s� �2�0�,�0�0�0� 
�O�f�f�i�c�e� �o�v�e�r�h�e�a�d� �5�,�0�0�0� 

�T�o�t�a�l� �$�6�0�,�0�0�0� 

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

�p�r�o�g�r�a�m�s� �a�s� �t�h�e� �l�o�w� �e�x�p�e�n�d�i�t�u�r�e� �p�l�a�n� �p�l�u�s� �$�6�0�0�,�0�0�0� �a� �y�e�a�r� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



�6�5� 

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

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

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

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

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

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

�S�a�v�i�n�g�s�.� 

�T�h�e� �n�e�x�t� �f�i�v�e� �s�e�c�t�i�o�n�s� �d�e�s�c�r�i�b�e� �t�h�e� �f�i�v�e� �s�p�e�c�i�f�i�c� 

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

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

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

�2�.�4�.�2�.�1� �S�o�l�a�r� �H�o�t� �W�a�t�e�r� �S�y�s�t�e�m�s� �-� �N�e�w� �C�o�n�s�t�r�u�c�t�i�o�n� 

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

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

�c�o�n�s�t�r�u�c�t�i�o�n�.� �F�r�o�m� �a� �t�o�t�a�l� �o�f� �5�2�2�7� �n�e�w� �h�o�u�s�i�n�g� �s�t�a�r�t�s� �i�n� 

�t�h�e� �f�i�v�e� �y�e�a�r� �p�e�r�i�o�d� �f�r�o�m� �1�9�7�2� �t�h�r�o�u�g�h� �1�9�7�6� �(�e�x�c�l�u�d�i�n�g� 

�m�o�b�i�l�e� �h�o�m�e�s�)�,� �7�5�%� �o�r� �3�9�2�0� �w�e�r�e� �a�s�s�u�m�e�d� �t�o� �i�n�s�t�a�l�l� �s�o�l�a�r� �h�o�t� 

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

�w�e�r�e� �e�s�t�i�m�a�t�e�d� �t�o� �c�o�s�t� �$�1�4�5�7� �(�s�e�e� �A�p�p�e�n�d�i�x� �C� �f�o�r� �t�h�i�s� �a�n�d� 

�o�t�h�e�r� �a�s�s�u�m�p�t�i�o�n�s� �u�s�e�d� �h�e�r�e�)� �e�a�c�h� �i�n� �1�9�7�2� �d�o�l�l�a�r�s� �f�o�r� �b�o�t�h� 

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

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

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



�6�6� 

�b�y� �t�h�e� �S�o�l�a�r� �E�n�e�r�g�y� �R�e�s�e�a�r�c�h� �I�n�s�t�i�t�u�t�e� �(�S�E�R�I�)�.�2�4� �O�n� �t�h�e� �c�o�s� �c�t
� 

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

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

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

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

�s�i�t�e� �d�e�s�i�g�n� �a�n�d� �i�n� �r�e�v�i�e�w�i�n�g� �a�n�d� �r�e�w�r�i�t�i�n�g� �t�h�e� �z�o�n�i�n�g� �a�n�d� 

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

�2�.�4�.�2�.�2� �E�n�e�r�g�y� �E�f�f�i�c�i�e�n�c�y� �S�t�a�n�d�a�r�d�s� �-� �N�e�w� �C�o�n�s�t�r�u�c�t�i�o�n� 

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

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

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

�t�o� �a�p�p�l�y� �t�o� �1�0�0�%� �o�f� �t�h�e� �5�2�2�7� �n�e�w� �h�o�u�s�e�s�,� �b�u�t� �i�t� �w�a�s� �a�l�s�o� 

�a�s�s�u�m�e�d� �t�h�a�t� �7�0�%� �o�f� �t�h�e� �n�e�w� �h�o�u�s�i�n�g� �w�a�s� �b�u�i�l�t� �o�n� �s�l�a�b� �a�n�d� 

�3�0�%� �w�a�s� �b�u�i�l�t� �w�i�t�h� �a� �c�r�a�w�l� �s�p�a�c�e�.� �F�o�r� �t�h�e� �h�o�u�s�i�n�g� �o�n� �s�l�a�b�,� 

�t�h�e� �1�9�7�2� �c�o�s�t� �o�f� �a�d�d�i�t�i�o�n�a�l� �i�n�s�u�l�a�t�i�o�n�,� �c�a�u�l�k�i�n�g�,� �a�n�d� �l�a�b�o�r� 

�a�m�o�u�n�t�e�d� �t�o� �$�1�3�7�,� �w�h�i�l�e� �f�o�r� �h�o�u�s�i�n�g� �w�i�t�h� �a� �c�r�a�w�l� �s�p�a�c�e�,� �t�h�e� 

�1�9�7�2� �c�o�s�t� �w�a�s� �$�5�2�0�.� �T�h�e�s�e� �i�m�p�a�c�t�s� �w�e�r�e� �b�r�o�k�e�n� �o�u�t� �i�n�t�o� 

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

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

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

� � 

�2�4� �A�d�a�m� �R�o�s�e� �e�t� �a�l�.�,� �T�h�e� �E�m�p�l�o�y�m�e�n�t� �I�m�p�a�c�t� �o�f� �E�n�e�r�g�y� �O�p�t�i�o�n�s� 
�o�n� �t�h�e� �L�o�s� �A�n�g�e�l�e�s� �C�i�t�y� �E�c�o�n�o�m�y�,� �A� �r�e�s�e�a�r�c�h� �r�e�p�o�r�t� 
�s�u�b�m�i�t�t�e�d� �t�o� �t�h�e� �L�o�s� �A�n�g�e�l�e�s� �M�a�y�o�r�'�s� �E�n�e�r�g�y� �O�f�f�i�c�e� �b�y� �t�h�e� 
�R�e�g�i�o�n�a�l� �E�c�o�n�o�m�i�c�s� �G�r�o�u�p�,� �(�D�e�c�e�m�b�e�r� �4�,� �1�9�8�0�)�,� �p�.� �1�2�.� 

� � � � 

� 



�2�.�4�.�2�.�3� �S�o�l�a�r� �H�o�t� �W�a�t�e�r� �S�y�s�t�e�m�s� �-� �E�x�i�s�t�i�n�g� �C�o�n�s�t�r�u�c�t�i�o�n� 

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

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

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

�t�h�a�t� �3�0�0�0� �h�o�u�s�i�n�g� �u�n�i�t�s� �o�r� �r�o�u�g�h�l�y� �1�0�%� �o�f� �a�l�l� �e�x�i�s�t�i�n�g� 

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

�f�i�v�e� �y�e�a�r�s�.� �A�g�a�i�n�,� �t�h�e� �s�y�s�t�e�m�s� �w�e�r�e� �e�s�t�i�m�a�t�e�d� �t�o� �c�o�s�t� �$�1�4�5�7� 

�e�a�c�h� �i�n� �1�9�7�2� �d�o�l�l�a�r�s� �f�o�r� �b�o�t�h� �m�a�t�e�r�i�a�l�s� �a�n�d� �l�a�b�o�r� �a�n�d� �t�h�e�y� 

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

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

�p�r�o�m�o�t�i�o�n�s� �a�n�d� �w�o�r�k�s�h�o�p�s�.� 

�2�.�4�.�2�.�4� �E�n�e�r�g�y� �E�f�f�i�c�i�e�n�c�y� �S�t�a�n�d�a�r�d�s� �-� �E�x�i�s�t�i�n�g� 
�C�o�n�s�t�r�u�c�t�i�o�n� 

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

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

�c�o�d�e� �u�p�o�n� �t�h�e� �r�e�s�a�l�e� �o�f� �t�h�e� �u�n�i�t�.� �I�t� �w�a�s� �a�s�s�u�m�e�d� �t�h�a�t� �3�0�0�0� 

�o�r� �1�0�%� �o�f� �t�h�e� �1�9�7�0� �h�o�u�s�i�n�g� �s�t�o�c�k� �w�o�u�l�d� �b�e� �s�o�l�d� �o�v�e�r� �t�h�e� �f�i�v�e� 

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

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

�i�n�c�l�u�d�e�d� �i�n� �t�h�e� �$�4�9�8� �e�s�t�i�m�a�t�e� �i�n� �1�9�7�2� �d�o�l�l�a�r�s�.� �F�o�u�r� �i�n�p�u�t�-� 

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

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

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

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



�2�.�4�.�2�.�5� �E�n�e�r�g�y� �R�e�l�a�t�e�d� �B�u�s�i�n�e�s�s� 

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

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

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

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

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

�s�e�t�t�i�n�g� �t�h�e� �R�P�C�'�s� �t�o� �0�.�9�5� �i�n� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �s�e�c�t�o�r�.� �T�a�b�l�e� 

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

�f�o�u�r� �e�n�e�r�g�y� �p�r�o�g�r�a�m�s� �a�n�d� �t�h�e� �n�o�r�m�a�l� �R�P�C�'�s� �f�o�r� �e�a�c�h� �s�e�c�t�o�r� 

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

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

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

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

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

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

�t�h�e� �l�e�a�k�a�g�e� �f�r�o�m� �t�h�e� �l�o�c�a�l� �e�c�o�n�o�m�y�.� �B�y� �e�x�a�m�i�n�i�n�g� �e�a�c�h� 

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

�f�l�a�t� �p�l�a�t�e� �g�l�a�s�s�,� �a�n�d� �s�e�c�t�o�r� �2�5�1�,� �s�t�e�e�l� �w�a�t�e�r� �t�a�n�k�s�,� �w�h�i�c�h� 

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

�d�e�m�a�n�d�.� 

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

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

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

�s�u�c�c�e�s�s�f�u�l� �v�e�n�t�u�r�e�.� �S�u�c�h� �a� �f�e�a�s�i�b�i�l�i�t�y� �a�n�a�l�y�s�i�s� �h�a�s� �b�e�e�n



�6�9� 

�T�A�B�L�E� �3� 

�F�i�n�a�l� �D�e�m�a�n�d� �D�i�s�t�u�r�b�a�n�c�e� �V�e�c�t�o�r� �a�n�d� �I�n�i�t�i�a�l� �R�o�u�n�d� 

� � 

� � 

�F�i�n�a�l� �N�o�r�m�a�l� �I�n�i�t�i�a�l� �A�d�j�u�s�t�e�d� �I�n�i�t�i�a�l� 
�I�-�O�#� �D�e�m�a�n�d� �V�e�c�t�o�r� �R�P�C� �R�o�u�n�d� �R�P�C� �R�o�u�n�d� 

�1�6� �$�4�1�4�7� �.�4�3�8� �0�.�9�5�0�0�0�0�0� �$�3�9�4�0� �0�.�9�5�0�0�0�0�0� �$�3�9�4�0� 
�1�6�0� �2�7�.�6�8�0� �0�.�0�0�4�9�5�7�3� �0� �0�.�0�0�4�9�5�7�3� �0� 
�1�6�5� �5�3�.�1�3�5� �O�.�0�0�0�0�0�0�0� �0� �0�.�0�0�0�0�0�0�0� �0� 
�1�7�0� �8�0�2�.�7�2�0� �0�.�0�3�0�9�7�7�4� �2�5� �0�.�0�3�0�9�7�7�4� �2�5� 
�1�7�2� �1�0�7�3� �.�6�7�8� �0�.�7�4�0�7�7�9�3� �7�9�5� �0�.�7�4�0�7�7�9�3� �7�9�5� 
�1�9�8� �1�9�7�6�.�7�6�0� �0�.�0�0�7�8�1�5�8� �1�5� �0�.�9�5�0�0�0�0�0� �1�8�7�8� 
�2�4�9� �3�8�0�.�6�0�0� �0�.�0�0�0�0�0�0�0� �0� �0�.�0�0�0�0�0�0�0� �_� �o�O� 
�2�5�0� �7�8�1�.�9�6�0� �0�.� �0�0�0�0�0�0�0� �0� �0�.�0�0�0�0�0�0�0� �0� 
�2�5�1� �2�0�1�3� �.�7�2�0� �0�.�0�0�0�0�0�0�0� �0� �0�.�9�5�0�0�0�0�0� �1�9�1�3� 
�2�5�7� �6�8�5�.�0�8�0� �0�.�0�0�0�0�0�0�0� �O�Q� �0�.�0�0�0�0�0�0�0� �0� 
�2�9�6� �6�2�2�.�8�0�0� �0�.�0�0�C�0�0�0�0�0� �0� �0�.�0�0�0�0�0�0�0� �0� 
�3�9�1� �3�1�8�.�3�2�0� �0�.�3�2�5�6�0�8�1� �1�0�7� �0�.�3�2�5�6�0�8�1� �1�0�7� 
�T�o�t�a�l� �§�1�2�8�8�3�.�8�9�1� �-� �$�4�8�8�2� �-� �$�8�6�5�8� 

�L�e�a�k�a�g�e�s� �=�$�1�2�8�8�3�.�8�9�1� �-�$�4�8�8�2� �=�S�$�8�0�0�2� �(�l�o�w� �e�x�p�e�n�d�i�t�u�r�e� �p�l�a�n�)� 
�=�$�1�2�8�8�3�.�8�9�1� �-�$�8�6�5�8� �=�$�4�2�2�6� �(�h�i�g�h� �e�x�p�e�n�d�i�t�u�r�e� �p�l�a�n�)



�7�0� 

�d�o�n�e� �b�y� �t�h�e� �I�n�s�t�i�t�u�t�e� �f�o�r� �L�o�c�a�l� �S�e�l�f�-�R�e�l�i�a�n�c�e� �(�I�L�S�R�)� �f�o�r� 

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

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

�e�s�t�a�b�l�i�s�h�e�d� �w�i�t�h� �a�n� �i�n�i�t�i�a�l� �c�a�p�i�t�a�l�i�z�a�t�i�o�n� �o�f� �$�4�5�0�0�0�0�,� �w�h�i�c�h� 

�c�o�u�l�d� �b�e� �l�e�v�e�r�a�g�e�d� �w�i�t�h� �$�7�0�0�0�0� �t�o� �$�9�0�0�0�0� �u�s�i�n�g� �a� �L�o�c�a�l� 

�D�e�v�e�l�o�p�m�e�n�t� �C�o�r�p�o�r�a�t�i�o�n� �a�n�d� �a� �S�B�A� �7�(�a�)� �l�o�a�n�.�*�°� �A�d�d�i�t�i�o�n�a�l� 

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

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

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

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

�I�L�S�R� �e�s�t�i�m�a�t�e�d� �t�h�a�t� �t�h�e� �n�e�e�d�s� �o�f� �t�h�e� �C�o�m�m�u�n�i�t�y� �A�c�t�i�o�n� 

�A�g�e�n�c�i�e�s� �w�e�a�t�h�e�r�i�z�a�t�i�o�n� �p�r�o�g�r�a�m� �i�n� �N�e�w� �Y�o�r�k� �C�i�t�y� �w�o�u�l�d� �b�e� 

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

�R�P�C� �o�f� �0�.�7�4� �f�o�r� �t�h�e� �N�R�V� �a�n�d� �o�t�h�e�r� �s�e�c�t�o�r�s� �r�e�p�r�e�s�e�n�t� �g�r�e�a�t�e�r� 

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

�S�i�m�u�l�a�t�i�o�n�.� 

�G�i�v�e�n� �t�h�a�t� �t�h�i�s� �p�l�a�n� �h�a�s� �$�6�0�0�0�0�0� �a� �y�e�a�r� �a�v�a�i�l�a�b�l�e� �f�o�r� 

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

�b�e�y�o�n�d� �t�h�e� �a�m�o�u�n�t� �c�i�t�e�d� �b�y� �t�h�e� �I�L�S�R� �a�s� �n�e�c�e�s�s�a�r�y� �f�o�r� �t�h�e� 

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

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

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

� � 

� � 

�2�5� �D�a�v�i�d� �M�o�r�r�i�s�,� �A� �T�e�c�h�n�i�c�a�l� �A�s�s�i�s�t�a�n�c�e� �H�a�n�d�b�o�o�k� �f�o�r� 
�C�o�m�m�u�n�i�t�y� �B�a�s�e�d� �C�e�l�l�u�l�o�s�e� �F�a�b�r�i�c�a�t�i�o�n� �P�l�a�n�t�s�,� 
�(�W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� �I�n�s�t�i�t�u�t�e� �f�o�r� �L�o�c�a�l� �S�e�l�f�-�R�e�l�i�a�n�c�e�)�.



�7�1� 

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

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

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

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

�c�o�n�s�e�r�v�a�t�i�v�e� �i�n� �l�i�g�h�t� �o�f� �t�h�e� �I�L�S�R� �a�n�a�l�y�s�i�s�.� �T�o� �s�i�m�u�l�a�t�e� 

�t�h�i�s� �t�h�e� �R�P�C� �f�o�r� �t�h�e� �t�w�o� �s�e�c�t�o�r�s� �w�i�l�l� �b�e� �s�e�t� �a�t� �0�.�9�5� �f�r�o�m� 

�0�.�0�0�7�8�1�5�8� �a�n�d� �O� �f�o�r� �g�l�a�s�s� �a�n�d� �s�t�e�e�l� �t�a�n�k�s� �r�e�s�p�e�c�t�i�v�e�l�y�.� �T�h�e� 

�f�i�f�t�h� �c�o�l�u�m�n� �o�f� �t�a�b�l�e� �3� �a�l�s�o� �s�h�o�w�s� �t�h�e� �e�f�f�e�c�t�s� �o�f� �t�h�e� 

�a�d�j�u�s�t�e�d� �R�P�C�'�s� �o�n� �t�h�e� �i�n�i�t�i�a�l� �r�o�u�n�d� �a�s� �a� �r�e�s�u�l�t� �o�f� �t�h�e� 

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

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

�e�q�u�a�l� �t�o� �$�8�0�0�2� �(�l�e�a�k�a�g�e� �f�r�o�m� �t�h�e� �l�o�w� �e�x�p�e�n�d�i�t�u�r�e� �p�l�a�n�)� �m�i�n�u�s� 

�$�4�2�2�6� �(�l�e�a�k�a�g�e� �f�r�o�m� �t�h�e� �h�i�g�h� �e�x�p�e�n�d�i�t�u�r�e� �p�l�a�n�)�,� �o�r� �$�3�7�7�6�.� 

�2�.�4�.�3� �P�r�o�g�r�a�m� �M�o�d�i�f�i�c�a�t�i�o�n�s� 
� � 

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

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

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

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

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

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

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

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

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

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

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

�i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� �s�c�e�n�a�r�i�o� �i�s� �s�i�m�p�l�y� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �1�2�5� 

�e�m�p�l�o�y�e�e�s� �i�n� �s�e�c�t�o�r�s� �3�1�,� �4�8�,� �2�1�0�,� �a�n�d� �3�6�9�,� �w�h�i�l�e� �t�h�e� �b�e�s�t� 

�c�a�s�e� �s�c�e�n�a�r�i�o� �i�s� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �5�0�0� �e�m�p�l�o�y�e�e�s� �i�n� �s�e�c�t�o�r� �1�6�0�.� 

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

�a�l�r�e�a�d�y� �s�h�o�w�n� �i�n� �T�a�b�l�e� �3� �T�h�e� �s�a�m�e� �v�e�c�t�o�r� �i�s� �u�s�e�d� �f�o�r� �b�o�t�h� 

�s�c�e�n�a�r�i�o�s�.� �O�n�l�y� �t�h�e� �R�P�C�'�s� �f�o�r� �s�e�c�t�o�r�s� �1�9�8� �a�n�d� �2�5�1� �a�r�e� 

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

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

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

�d�e�m�a�n�d�s� �w�e�r�e� �d�e�r�i�v�e�d� �i�n� �A�p�p�e�n�d�i�x� �C� �a�n�d� �a�r�e� �s�h�o�w�n� �i�n� �T�a�b�l�e�s� 

�i�n� �t�h�e� �A�p�p�e�n�d�i�x�.� 

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

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

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

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

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

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

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

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

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

�w�o�r�k�i�n�g�s� �o�f� �t�h�e� �m�o�d�e�l� �a�n�d� �t�h�e� �t�h�e�o�r�y�,� �t�h�i�s� �s�i�m�p�l�y� �m�e�a�n�s� �t�h�a�t
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�t�h�e� �R�P�C�'�s� �w�i�l�l� �b�e� �a�p�p�l�i�e�d� �t�o� �t�h�e� �f�i�n�a�l� �d�e�m�a�n�d� �v�e�c�t�o�r� �t�o� 

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

�i�n� �o�u�t�p�u�t� �r�u�n�s�.� �A�f�t�e�r� �t�h�e� �i�n�i�t�i�a�l� �r�o�u�n�d�,� �t�h�e� �R�P�C�'�s� �a�r�e� 

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



�C�h�a�p�t�e�r� �I�I�I� 

�P�R�E�S�E�N�T�A�T�I�O�N� �O�F� �R�E�S�U�L�T�S� �A�N�D� �A�N�A�L�Y�S�I�S� 

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

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

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

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

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

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

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

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

�s�c�e�n�a�r�i�o�s�.� 

�3�.�1� �P�R�O�B�A�B�I�L�I�T�I�E�S� 
� � 

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

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

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

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

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

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

�t�h�e�m�.� �A� �r�e�c�e�n�t� �s�t�u�d�y� �b�y� �W�a�r�r�e�n� �K�r�i�e�s�e�l�,� �p�r�e�d�i�c�t�e�d� 

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

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

�#�6� �W�a�r�r�e�n� �K�r�i�e�s�e�l�,� �M�a�n�u�f�a�c�t�u�r�i�n�g� �L�o�c�a�t�i�o�n� �i�n� �R�u�r�a�l� �V�i�r�g�i�n�i�a�:� 
�A�n� �I�n�f�o�r�m�a�t�i�o�n� �S�y�s�t�e�m� �A�p�p�r�o�a�c�h�,� �(�B�l�a�c�k�s�b�u�r�g�,� �V�A�:� �d�r�a�f�t� 

� � � � 
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�h�a�d� �f�o�u�r� �v�a�r�i�a�b�l�e�s� �w�h�i�c�h� �w�e�r�e� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �0�.�0�5� �l�e�v�e�l�:� 

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

�I�N�D�E�X� �-� �a�n� �i�n�d�u�s�t�r�i�a�l� �s�i�t�e� �q�u�a�l�i�t�y� �i�n�d�e�x�,� �M�F�G�E�M�P� �-� �t�h�e� 

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

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

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

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

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

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

�O�Q�.� 

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

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

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

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

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

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

�p�r�o�b�a�b�i�l�i�t�y� �o�f� �9�9�%�,� �b�u�t� �w�o�u�l�d� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �b�e� �a�s� �h�i�g�h� �f�o�r� 

�a� �5�0�0� �e�m�p�l�o�y�e�e� �p�l�a�n�t� �a�s� �f�o�r� �a� �1�0� �e�m�p�l�o�y�e�e� �p�l�a�n�t�?� �T�h�i�s� 

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

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

�T�h�e�o�r�e�t�i�c�a�l�l�y�,� �i�f� �i�n�d�u�s�t�r�i�a�l� �p�l�a�n�t�s� �t�o�t�a�l�l�i�n�g� �5�0�0� �e�m�p�l�o�y�e�e�s� 

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

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

�o�f� �m�a�s�t�e�r�'�s� �t�h�e�s�i�s� �s�u�b�m�i�t�t�e�d� �t�o� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� 
�I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�,� �D�e�c�e�m�b�e�r�,� �1�9�8�3�)�.



�7�6� 

�s�a�m�e� �f�o�r� �t�h�e� �f�i�r�s�t� �1�0� �e�m�p�l�o�y�e�e�s� �a�s� �f�o�r� �t�h�e� �l�a�s�t� �1�0� 

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

�i�n�d�u�s�t�r�y� �e�q�u�a�l� �t�o� �t�h�e� �t�o�t�a�l� �a�v�a�i�l�a�b�l�e� �s�i�t�e�s�.� �I�t� �i�s� �n�o�t� 

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

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

�A�n�o�t�h�e�r� �p�o�t�e�n�t�i�a�l� �p�r�o�b�l�e�m� �w�i�t�h� �t�h�e� �m�o�d�e�l� �a�n�d� �=�t�h�e� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



�7�7� 

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

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

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

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

�m�o�d�e�l� �w�e�r�e� �3�0�.�3�4�%� �f�o�r� �G�i�l�e�s�,� �4�8�.�0�1�%� �f�o�r� �R�a�d�f�o�r�d�,� �9�9�.�0�5�%� �f�o�r� 

�M�o�n�t�g�o�m�e�r�y�,� �a�n�d� �9�9�.�8�0�%� �f�o�r� �P�u�l�a�s�k�i�.�? ��7� 

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

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

�d�e�v�e�l�o�p�m�e�n�t� �p�r�o�j�e�c�t�s� �i�n� �t�h�e� �N�R�V�.� �T�a�b�l�e� �1� �i�n� �C�h�a�p�t�e�r� �3� 

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

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

�i�n�d�u�s�t�r�i�a�l� �s�i�t�e� �a�t� �a� �t�o�t�a�l� �c�o�s�t� �o�f� �$�1�,�1�7�0�,�1�0�0� �o�f� �w�h�i�c�h� 

�$�3�2�5�,�3�0�0� �w�a�s� �r�a�i�s�e�d� �b�y� �t�h�e� �T�o�w�n�.� �B�e�c�a�u�s�e� �E�D�A� �w�a�s� �i�n�v�o�l�v�e�d�,� 

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

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

�s�u�p�p�l�i�e�d� �w�i�t�h� �w�a�t�e�r�.� �I�n� �R�a�d�f�o�r�d� �w�i�t�h� �a� �$�5�9�3�,�4�3�5� �t�o�t�a�l� 

�e�x�p�e�n�d�i�t�u�r�e� �a�n�d� �a� �$�2�2�1�,�7�1�7� �l�o�c�a�l� �c�o�n�t�r�i�b�u�t�i�o�n�,� �t�h�e� �C�i�t�y� 

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

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

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

�E�s�t�i�m�a�t�e�s� �a�r�e� �t�h�a�t� �t�h�e�y� �e�x�p�a�n�d�e�d� �b�y� �a�b�o�u�t� �1�5� �e�m�p�l�o�y�e�e�s�,� 

�a�l�t�h�o�u�g�h� �t�h�e� �t�o�t�a�l� �e�m�p�l�o�y�m�e�n�t� �i�s� �a�b�o�u�t� �6�0�0� �e�m�p�l�o�y�e�e�s�.� �T�h�e� 

�u�p�g�r�a�d�e�d� �w�a�t�e�r� �s�y�s�t�e�m� �w�a�s� �n�e�e�d�e�d� �f�o�r� �r�e�s�i�d�e�n�t�i�a�l� �a�r�e�a�s� �o�f� 

� � 

�2�7� �I�b�i�d�.�,� �(�p�.� �1�1�0�)
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�t�h�e� �C�i�t�y� �a�n�d� �t�h�i�s� �w�a�s� �a�t� �l�e�a�s�t� �a�n� �e�q�u�a�l�l�y� �i�m�p�o�r�t�a�n�t� �r�e�a�s�o�n� 

�f�o�r� �s�e�e�k�i�n�g� �t�h�e� �g�r�a�n�t�s�.� �A�n� �a�d�d�i�t�i�o�n�a�l� �p�a�r�t� �o�f� �t�h�e� 

�i�n�c�e�n�t�i�v�e�s� �w�a�s� �t�h�a�t� �t�h�e� �C�i�t�y� �s�o�l�d� �h�a�l�f� �o�f� �i�t�s� �l�a�n�d�f�i�l�l� �t�o� 

�t�h�e� �c�o�m�p�a�n�y� �f�o�r� �t�h�e�i�r� �p�l�a�n�t� �s�i�t�e�.� �T�h�e� �T�o�w�n� �o�f� �P�e�a�r�i�s�b�u�r�g� 

�h�a�s� �a�t�t�r�a�c�t�e�d� �o�n�e� �7�5� �e�m�p�l�o�y�e�e� �i�n�d�u�s�t�r�y� �a�n�d� �h�a�s� �a� �c�o�m�m�i�t�m�e�n�t� 

�f�o�r� �a�n�o�t�h�e�r� �1�2�0� �e�m�p�l�o�y�e�e� �i�n�d�u�s�t�r�y�,� �b�u�t� �o�n�l�y� �a�f�t�e�r� �a�n� 

�a�d�d�i�t�i�o�n�a�l� �e�x�p�e�n�d�i�t�u�r�e� �o�f� �$�5�0�0�,�0�0�0� �f�o�r� �a� �s�h�e�l�l� �b�u�i�l�d�i�n�g� �i�n� 

�a�n� �i�n�d�u�s�t�r�i�a�l� �p�a�r�k� �t�h�a�t� �a�l�r�e�a�d�y� �c�o�s�t� �$�5�4�7�,�9�0�0�.� �T�h�e� �C�o�u�n�t�y� 

�o�f� �P�u�l�a�s�k�i� �s�p�e�n�t� �$�7�0�0�,�0�0�0� �f�o�r� �a�n� �i�n�d�u�s�t�r�i�a�l� �p�a�r�k� �u�s�i�n�g� �S�t�a�t�e� 

�C�o�m�m�u�n�i�t�y� �D�e�v�e�l�o�p�m�e�n�t� �F�u�n�d�s� �a�n�d� �a�t�t�r�a�c�t�e�d� �o�n�e� �5�0� �e�m�p�l�o�y�e�e� 

�f�i�r�m�,� �b�u�t� �t�h�e� �f�i�r�m� �m�o�v�e�d� �f�r�o�m� �e�l�s�e�w�h�e�r�e� �i�n� �t�h�e� �C�o�u�n�t�y�.� �5�0� 

�f�a�r� �t�h�e� �$�3�,�0�1�1�,�4�0�0� �h�a�s� �n�e�t�t�e�d� �t�h�e� �N�R�V� �9�0� �n�e�w� �j�o�b�s� �a�n�d� 

�p�o�s�s�i�b�l�y� �r�e�t�a�i�n�e�d� �6�0�0�,� �t�h�o�u�g�h� �t�h�e� �6�0�0� �j�o�b�s� �w�o�u�l�d� �l�i�k�e�l�y� �h�a�v�e� 

�s�t�a�y�e�d� �w�i�t�h�i�n� �t�h�e� �R�e�g�i�o�n� �a�n�d� �o�n�l�y� �t�h�e� �p�l�a�n�t� �s�i�t�e� �w�o�u�l�d� �h�a�v�e� 

�l�e�f�t� �t�h�e� �C�i�t�y� �f�o�r� �t�h�e� �C�o�u�n�t�y�.� �U�s�i�n�g� �t�h�e� �9�0� �j�o�b�s� �g�a�i�n�e�d� 

�a�g�a�i�n�s�t� �t�h�e� �5�0�0� �j�o�b�s� �s�o�u�g�h�t� �b�y� �t�h�e� �s�c�e�n�a�r�i�o�s�,� �a�n� �1�8�%� 

�p�r�o�b�a�b�i�l�i�t�y� �i�s� �i�n�f�e�r�r�e�d�.� 

�3�.�2� �E�M�P�L�O�Y�M�E�N�T� �A�N�D� �I�N�C�O�M�E� �E�F�F�E�C�T�S� 

�T�a�b�l�e� �4� �s�h�o�w�s� �t�h�e� �o�u�t�p�u�t�,� �e�m�p�l�o�y�m�e�n�t�,� �a�n�d� �i�n�c�o�m�e� �e�f�f�e�c�t�s� 

�o�f� �e�a�c�h� �s�c�e�n�a�r�i�o� �f�o�r� �t�h�e� �i�n�i�t�i�a�l� �r�o�u�n�d�,� �t�h�e� �f�i�r�s�t� �r�o�u�n�d�,� �a�n�d� 

�t�h�e� �t�o�t�a�l� �o�f� �a�l�l� �t�e�n� �r�o�u�n�d�s� �p�l�u�s� �t�h�e� �i�n�i�t�i�a�l� �r�o�u�n�d� �o�r� �d�i�r�e�c�t� 

�i�m�p�a�c�t�.� �T�h�e� �m�u�l�t�i�p�l�i�e�r�s� �a�r�e� �g�e�n�e�r�a�t�e�d� �b�y� �t�h�e� �m�o�d�e�l�,� �b�u�t� �c�a�n� 

�S�i�m�p�l�y� �b�e� �d�e�r�i�v�e�d� �b�y� �d�i�v�i�d�i�n�g� �t�h�e� �t�o�t�a�l� �i�m�p�a�c�t�s� �b�y� �t�h�e



�7�9� 

�i�n�i�t�i�a�l� �r�o�u�n�d� �i�m�p�a�c�t�s�.� �T�h�e� �b�e�s�t� �c�a�s�e� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� 

�s�c�e�n�a�r�i�o� �o�f�f�e�r�s� �t�h�e� �m�o�s�t� �b�e�n�e�f�i�t�s� �a�s� �w�o�u�l�d� �b�e� �e�x�p�e�c�t�e�d� �w�i�t�h� 

�8�4�8� �j�o�b�s� �a�n�d� �$�9�,�9�5�4�,�1�6�8� �o�f� �i�n�c�o�m�e�.� �T�h�e� �l�o�w�e�s�t� �b�e�n�e�f�i�t�s� 

�a�c�c�r�u�e� �t�o� �t�h�e� �l�o�w� �e�x�p�e�n�d�i�t�u�r�e� �e�n�e�r�g�y� �s�c�e�n�a�r�i�o� �w�i�t�h� �2�0�0� �j�o�b�s� 

�a�n�d� �$�2�,�2�6�9�,�1�5�1� �o�f� �i�n�c�o�m�e�.� �R�e�c�a�l�l� �w�h�e�n� �c�o�m�p�a�r�i�n�g� �t�h�e� �w�o�r�s�t� 

�c�a�s�e� �a�n�d� �t�h�e� �b�e�s�t� �c�a�s�e� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� �s�c�e�n�a�r�i�o�s�,� 

�t�h�a�t� �t�h�e�y� �a�r�e� �n�o�t� �t�i�e�d� �d�i�r�e�c�t�l�y� �t�o� �t�h�e� �l�o�w� �a�n�d� �h�i�g�h� 

�e�x�p�e�n�d�i�t�u�r�e� �l�e�v�e�l�s�.� �E�i�t�h�e�r� �c�a�s�e� �c�o�u�l�d� �o�c�c�u�r�,� �b�u�t� �t�h�e� 

�"�b�r�e�a�k�e�v�e�n�"� �p�r�o�b�a�b�i�l�i�t�y� �c�h�a�n�g�e�s� �a�s� �w�e�l�l� �a�s� �t�h�e� �a�c�t�u�a�l� 

�p�r�o�b�a�b�i�l�i�t�y�,� �e�.�g�.� �i�f� �t�h�e� �a�c�t�u�a�l� �p�r�o�b�a�b�i�l�i�t�y� �a�t� �t�h�e� �l�o�w� 

�e�x�p�e�n�d�i�t�u�r�e� �l�e�v�e�l� �f�o�r� �t�h�e� �w�o�r�s�t� �c�a�s�e� �s�c�e�n�a�r�i�o� �i�s� �3�0�%�,� �t�h�e�n� 

�t�h�e� �a�c�t�u�a�l� �p�r�o�b�a�b�i�l�i�t�y� �a�t� �t�h�e� �l�o�w� �e�x�p�e�n�d�i�t�u�r�e� �l�e�v�e�l� �f�o�r� �t�h�e� 

�b�e�s�t� �c�a�s�e� �s�c�e�n�a�r�i�o� �t�o� �o�c�c�u�r� �w�o�u�l�d� �b�e� �l�o�w�e�r� �(�p�e�r�h�a�p�s� �2�0�%�)�.� 

�T�h�e� �n�e�x�t� �s�e�c�t�i�o�n� �w�i�l�l� �c�o�m�p�a�r�e� �t�h�e� �e�m�p�l�o�y�m�e�n�t� �a�n�d� �i�n�c�o�m�e� 

�b�e�n�e�f�i�t�s� �o�f� �t�h�e� �s�c�e�n�a�r�i�o�s�,� �w�h�i�l�e� �c�o�n�s�i�d�e�r�i�n�g� �t�h�e� �"�b�r�e�a�k�e�v�e�n�"� 

�p�r�o�b�a�b�i�l�i�t�y� �f�o�r� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �s�c�e�n�a�r�i�o�s�.� 

�A�t� �$�6�0�0�0�0� �p�e�r� �y�e�a�r�,� �t�h�e� �e�n�e�r�g�y� �p�l�a�n� �c�a�n� �b�e� �e�x�p�e�c�t�e�d� �t�o� 

�c�r�e�a�t�e� �2�0�0� �n�e�w� �j�o�b�s�,� �r�e�q�u�i�r�i�n�g� �a� �2�8�%� �"�b�r�e�a�k�e�v�e�n�"� �p�r�o�b�a�b�i�l�i�t�y� 

�(�2�0�0� �j�o�b�s�/�7�1�9� �j�o�b�s�)� �f�r�o�m� �t�h�e� �w�o�r�s�t� �c�a�s�e� �a�n�d� �a� �2�4�%� 

�"�b�r�e�a�k�e�v�e�n�"� �p�r�o�b�a�b�i�l�i�t�y� �(�2�0�0� �j�o�b�s�/�8�4�8� �j�o�b�s�)� �f�r�o�m� �t�h�e� �b�e�s�t� 

�c�a�s�e� �i�n�d�u�s�t�r�i�a�l� �s�c�e�n�a�r�i�o�.� �S�p�e�n�d�i�n�g� �$�6�6�0�0�0�0� �p�e�r� �y�e�a�r� �t�h�e� 

�p�r�o�b�a�b�i�l�i�t�i�e�s� �a�r�e� �4�4�%� �(�3�1�5� �j�o�b�s�/�7�1�9� �j�o�b�s�)� �a�n�d� �3�7�%� �(�3�1�5� 

�j�o�b�s�/�8�4�8� �j�o�b�s�)� �f�o�r� �t�h�e� �w�o�r�s�t� �a�n�d� �b�e�s�t� �c�a�s�e�s� �r�e�s�p�e�c�t�i�v�e�l�y�.� 

�T�h�e� �"�b�r�e�a�k�e�v�e�n�"� �p�r�o�b�a�b�i�l�i�t�y� �c�a�n� �b�e� �c�o�n�s�i�d�e�r�e�d� �a�s� �a�n� �a�l�l� �o�r



�8�0� 

�T�A�B�L�E� �4� 

�I�n�p�u�t�-�O�u�t�p�u�t� �M�o�d�e�l� �R�e�s�u�l�t�s� 

�W�o�r�s�t� �C�a�s�e� �I�n�d�u�s�t�r�i�a�l� �S�c�e�n�a�r�i�o� 

� � 

� � 

� � 

� � 

�C�u�t�p�u�t� �E�m�p�l�o�y�m�e�n�t� �I�n�c�o�m�e� 
�_�_�(�$�0�0�0�'�s�)� �(�$�O�0�0�0�'�s�)� 

�I�n�i�t�i�a�l� �R�o�u�n�d� �2�4�3�6�4�.�1�4�5� �5�0�0�.�0�0�0� �4�2�9�2� �.�4�8�0� 
�F�i�r�s�t� �R�o�u�n�d� �6�6�7�3�.�1�2�5� �1�3�7�.�5�2�3� �2�1�0�4�.�5�3�1� 
�T�o�t�a�l� �(�T�e�n� �R�o�u�n�d�s�!�)� �3�2�9�4�3�.�6�8�4� �7�1�9�.�2�3�0� �7�1�1�8�.�8�3�2� 

�M�u�l�t�i�p�l�i�e�r�s� �1�.�3�5�2� �1�.�4�3�8� �1�.�6�5�8� 

�B�e�s�t� �C�a�s�e� �I�n�d�u�s�t�r�i�a�l� �S�c�e�n�a�r�i�o� 

�O�u�t�p�u�t� �E�m�p�l�o�y�m�e�n�t� �I�n�c�o�m�e� 
�_�_�(�$�0�0�0�'�s�)� �(�$�0�0�0�'�s�)� 

�I�n�i�t�i�a�l� �R�o�u�n�d� �5�0�4�7�4�.�4�4�5� �5�0�0�.�0�0�0� �6�7�3�0�.�9�1�8� 
�F�i�r�s�t� �R�o�u�n�d� �7�6�1�4�.�0�7�8� �2�5�4�.�7�3�2� �2�3�7�2�.�3�7�9� 
�T�o�t�a�l� �(�T�e�n� �R�o�u�n�d�s�)� �6�0�6�1�5�.�3�4�4� �8�4�7�.�8�4�9� �9�9�5�4�.�1�6�8� 

�M�u�l�t�i�p�l�i�e�r�s� �1�.�2�0�1� �1�.�6�9�6� �1�.�4�7�9� 

�L�o�w� �E�x�p�e�n�d�i�t�u�r�e� �E�n�e�r�g�y� �S�c�e�n�a�r�i�o� 

�O�u�t�p�u�t� �E�m�p�l�o�y�m�e�n�t� �I�n�c�o�m�e� 
�_�_�(�$�0�0�0�'�s�)� �(�$�0�0�0�'�s�)� 

�I�n�i�t�i�a�l� �R�o�u�n�d� �4�8�7�9� �.�5�1�6� �9�6�.�4�3�2� �1�2�3�8�.�8�4�0� 
�F�i�r�s�t� �R�o�u�n�d� �1�8�8�4�.�6�6�3� �7�7�.�9�7�4� �8�0�1�.�0�4�3� 
�T�o�t�a�l� �(�T�e�n� �R�o�u�n�d�s�)� �7�3�1�3�.�3�8�7� �1�9�9�.�8�7�0� �2�2�6�9�.�1�5�1� 

�M�u�l�t�i�p�l�i�e�r�s� �1�.�4�9�9� �z�.�0�7�3� �1�.�8�3�2� 

�H�i�g�h� �E�x�p�e�n�d�i�t�u�r�e� �E�n�e�r�g�y� �S�c�e�n�a�r�i�o� 

�O�u�t�p�u�t� �E�m�p�l�o�y�m�e�n�t� �I�n�c�o�m�e� 
�_�_�(�$�0�0�0�'�s�)� �(�$�0�0�0�'�s�)� 

�I�n�i�t�i�a�l� �R�o�u�n�d� �8�6�5�5� �.�0�2�3� �1�7�5�.�5�1�5� �2�0�2�7�.�6�3�3� 
�F�i�r�s�t� �R�o�u�n�d� �2�6�5�8�.�0�3�6� �1�0�4�.�4�1�1� �1�0�4�0�.� �4�0�9� 
�T�o�t�a�l� �(�T�e�n� �R�o�u�n�d�s�)� �1�2�1�2�0�.�1�2�1� �3�1�4�.�9�7�2� �3�3�8�3�.�4�5�9� 

�M�u�l�t�i�p�l�i�e�r�s� �1�.�4�0�0� �1�.�7�9�5� �1�.�6�6�9� 

�i�f�e�n� �r�o�u�n�d�s� �=� �i�n�i�t�i�a�l� �r�o�u�n�d� �p�l�u�s� �t�e�n� �a�d�d�i�t�i�o�n�a�l� �r�o�u�n�d�s�.



�8�1� 

�n�o�t�h�i�n�g� �p�r�o�b�a�b�i�l�i�t�y� �o�r� �a�s� �r�e�p�r�e�s�e�n�t�i�n�g� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� 

�s�u�c�c�e�s�s� �t�h�a�t� �w�i�l�l� �o�c�c�u�r�,� �i�.�e�.� �a�n� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� �p�l�a�n� 

�w�i�t�h� �a� �2�0�%� �p�r�o�b�a�b�i�l�i�t�y� �w�o�u�l�d� �o�n�l�y� �a�t�t�r�a�c�t� �1�0�0� �n�e�w� �j�o�b�s� �a�n�d� 

�t�h�u�s� �n�o�t� �m�e�e�t� �t�h�e� �2�4�%� �"�b�r�e�a�k�e�v�e�n�"� �p�r�o�b�a�b�i�l�i�t�y� �r�e�q�u�i�r�e�d� �t�o� 

�m�a�k�e� �i�t� �t�h�e� �o�p�t�i�m�a�l� �s�t�r�a�t�e�g�y�.� 

�T�h�e� �"�b�r�e�a�k�e�v�e�n�"� �p�r�o�b�a�b�i�l�i�t�i�e�s� �f�o�r� �t�h�e� �e�m�p�l�o�y�m�e�n�t� �b�e�n�e�f�i�t�s� 

�r�a�n�g�e� �f�r�o�m� �2�4�%� �t�o� �4�4�%�,� �a�s� �s�h�o�w�n� �i�n� �T�a�b�l�e� �5�,� �a�n�d� �c�l�e�a�r�l�y� 

�i�n�d�i�c�a�t�e� �t�h�a�t� �f�o�r� �s�o�m�e� �c�o�m�m�u�n�i�t�i�e�s� �t�h�e� �e�n�e�r�g�y� �s�e�l�f�-�r�e�l�i�a�n�c�e� 

�s�t�r�a�t�e�g�i�e�s� �w�o�u�l�d� �b�e� �t�h�e� �b�e�t�t�e�r� �m�e�t�h�o�d� �o�f� �e�c�o�n�o�m�i�c� 

�d�e�v�e�l�o�p�m�e�n�t�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �3�0�.�3�4�%� �p�r�e�d�i�c�t�e�d� �p�r�o�b�a�b�i�l�i�t�y� 

�f�o�r� �G�i�l�e�s� �C�o�u�n�t�y� �d�o�e�s� �n�o�t� �j�u�s�t�i�f�y� �t�h�e� �m�o�n�e�y� �s�p�e�n�t� �i�n� �t�h�e� 

�T�o�w�n� �o�f� �P�e�a�r�i�s�b�u�r�g�,� �w�h�e�n� �t�h�e� �h�i�g�h� �e�x�p�e�n�d�i�t�u�r�e� �"�b�r�e�a�k�e�v�e�n�"� 

�p�o�i�n�t� �i�s� �3�7�-�4�4�%�.� �I�f� �t�h�e� �m�o�n�e�y� �h�a�d� �n�o�t� �b�e�e�n� �s�p�e�n�t� �f�o�r� �t�h�e� 

�i�n�d�u�s�t�r�i�a�l� �p�a�r�k� �(�e�q�u�i�v�a�l�e�n�t� �t�o� �m�o�v�i�n�g� �f�r�o�m� �t�h�e� �h�i�g�h� �t�o� �l�o�w� 

�e�x�p�e�n�d�i�t�u�r�e� �l�e�v�e�l�s�)� �t�h�e�n� �t�h�e� �p�r�e�d�i�c�t�e�d� �p�r�o�b�a�b�i�l�i�t�y� �w�o�u�l�d� �b�e� 

�l�o�w�e�r� �a�n�d� �a�g�a�i�n� �w�o�u�l�d� �l�i�k�e�l�y� �n�o�t� �m�a�t�c�h� �t�h�e� �2�4�-�2�8�%� �n�e�e�d�e�d� �a�t� 

�t�h�e� �l�o�w� �e�x�p�e�n�d�i�t�u�r�e� �l�e�v�e�l�.� �F�o�r� �t�h�e� �e�n�t�i�r�e� �N�R�V�,� �i�f� �t�h�e� �1�8�%� 

�o�b�s�e�r�v�e�d� �p�r�o�b�a�b�i�l�i�t�y� �i�s� �a�c�c�u�r�a�t�e�,� �t�h�e�n� �t�h�e� �e�n�e�r�g�y� �s�e�l�f�-� 

�r�e�l�i�a�n�c�e� �s�t�r�a�t�e�g�i�e�s� �a�r�e� �j�u�s�t�i�f�i�e�d�.� 

�L�o�o�k�i�n�g� �j�u�s�t� �a�t� �M�o�n�t�g�o�m�e�r�y� �o�r� �P�u�l�a�s�k�i� �C�o�u�n�t�y� �w�i�t�h� �t�h�e�i�r� 

�9�9�%� �p�r�e�d�i�c�t�e�d� �p�r�o�b�a�b�i�l�i�t�y�,� �r�e�c�a�l�l� �t�h�a�t� �t�h�e� �p�r�e�d�i�c�t�e�d� 

�p�r�o�b�a�b�i�l�i�t�y� �p�r�i�o�r� �t�o� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� �e�x�p�e�n�d�i�t�u�r�e�s� 

�m�a�y� �h�a�v�e� �b�e�e�n� �a�s� �h�i�g�h� �a�s� �7�0�%�,� �s�o� �t�h�a�t� �t�h�e� �a�c�t�u�a�l� �b�e�n�e�f�i�t�s� 

�a�r�e� �a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �c�h�a�n�g�e� �i�n� �t�h�e� �p�r�e�d�i�c�t�e�d� �p�r�o�b�a�b�i�l�i�t�i�e�s�.



�8�2� 

�F�o�r� �e�x�a�m�p�l�e�,� �w�i�t�h� �t�h�e� �9�3�9�%� �p�r�o�b�a�b�i�l�i�t�y�,� �9�9� �j�o�b�s� �a�r�e� �c�r�e�a�t�e�d�,� 

�w�h�i�l�e� �w�i�t�h� �t�h�e� �7�0�%�,� �7�0� �j�o�b�s� �a�r�e� �c�r�e�a�t�e�d�.� �I�f� �t�h�e� �i�n�d�u�s�t�r�i�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �s�t�r�a�t�e�g�i�e�s� �c�a�u�s�e� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �t�o� �i�n�c�r�e�a�s�e� 

�f�r�o�m� �7�0�%� �t�o� �9�9�%�,� �t�h�e�n� �t�h�e� �b�e�n�e�f�i�t�s� �a�r�e� �o�n�l�y� �t�h�e� �a�d�d�i�t�i�o�n�a�l� 

�2�9� �j�o�b�s� �a�n�d� �n�o�t� �t�h�e� �f�u�l�l� �9�3�9� �j�o�b�s�.� �S�o� �t�h�e� �p�r�e�d�i�c�t�e�d� 

�p�r�o�b�a�b�i�l�i�t�i�e�s� �a�r�e� �n�o�t� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �t�o� �u�s�e�,� 

�b�u�t� �r�a�t�h�e�r� �t�h�e� �r�e�l�a�t�i�v�e� �c�h�a�n�g�e� �i�n� �p�r�o�b�a�b�i�l�i�t�y� �i�s� 

�a�p�p�r�o�p�r�i�a�t�e�.� �U�s�i�n�g� �t�h�e� �r�e�l�a�t�i�v�e� �c�h�a�n�g�e� �i�n� �p�r�o�b�a�b�i�l�i�t�y� 

�f�a�v�o�r�s� �t�h�e� �e�n�e�r�g�y� �s�e�l�f�-�r�e�l�i�a�n�c�e� �s�t�r�a�t�e�g�i�e�s�,� �s�i�n�c�e� �t�h�e�y� �a�r�e� 

�s�m�a�l�l�e�r� �t�h�a�n� �t�h�e� �a�b�s�o�l�u�t�e� �p�r�o�b�a�b�i�l�i�t�i�e�s�.� 

�F�o�r� �t�h�e� �i�n�c�o�m�e� �b�e�n�e�f�i�t�s�,� �t�h�e� �"�b�r�e�a�k�e�v�e�n�"� �p�r�o�b�a�b�i�l�i�t�i�e�s� 

�r�e�q�u�i�r�e�d� �f�o�r� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �p�l�a�n�s� �a�r�e� �3�2�%� �(�$�2�2�6�9�/�$�7�1�1�9�)� �a�n�d� 

�2�3�%� �(�$�2�2�6�9�/�$�8�9�9�5�4�)� �f�o�r� �t�h�e� �w�o�r�s�t� �a�n�d� �b�e�s�t� �c�a�s�e� �p�l�a�n�s� �g�i�v�e�n� 

�t�h�e� �l�o�w� �e�x�p�e�n�d�i�t�u�r�e� �l�e�v�e�l�.� �A�t� �t�h�e� �h�i�g�h� �e�x�p�e�n�d�i�t�u�r�e� �l�e�v�e�l�,� 

�t�h�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �a�r�e� �4�8�%� �(�$�3�3�8�3�/�$�7�1�1�9�)� �a�n�d� �3�4�%� 

�(�$�3�3�8�3�/�8�9�9�5�4�)� �f�o�r� �t�h�e� �w�o�r�s�t� �a�n�d� �b�e�s�t� �c�a�s�e� �p�l�a�n�s� 

�r�e�s�p�e�c�t�i�v�e�l�y�.� �T�h�e�s�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �a� �h�i�g�h�e�r� 

�r�a�t�e� �o�f� �s�u�c�c�e�s�s� �i�s� �r�e�q�u�i�r�e�d� �f�o�r� �t�h�e� �w�o�r�s�t� �c�a�s�e� �i�n�d�u�s�t�r�i�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �t�h�e�n� �w�a�s� �r�e�q�u�i�r�e�d� �f�o�r� �e�m�p�l�o�y�m�e�n�t� �t�o�t�a�l�s�,� �i�.�e�.� �a� 

�c�o�m�m�u�n�i�t�y� �h�a�d� �b�e�t�t�e�r� �b�e� �e�v�e�n� �m�o�r�e� �c�o�n�f�i�d�e�n�t� �o�f� �s�u�c�c�e�s�s� �t�o� 

�e�q�u�a�l� �t�h�e� �s�u�c�c�e�s�s� �o�f� �t�h�e� �e�n�e�r�g�y� �p�l�a�n� �i�n� �g�e�n�e�r�a�t�i�n�g� �i�n�c�o�m�e�.� 

�T�h�e� �b�e�s�t� �c�a�s�e� �i�n�c�o�m�e� �p�r�o�b�a�b�i�l�i�t�y� �w�a�s� �a� �p�e�r�c�e�n�t�a�g�e� �p�o�i�n�t� 

�b�e�t�t�e�r� �t�h�a�n� �t�h�e� �e�m�p�l�o�y�m�e�n�t� �p�r�o�b�a�b�i�l�i�t�y�,� �b�u�t� �r�e�c�a�l�l� �t�h�a�t� �t�h�e� 

�b�e�s�t� �c�a�s�e� �s�c�e�n�a�r�i�o� �w�a�s� �c�h�o�s�e�n� �a�s� �r�e�p�r�e�s�e�n�t�i�n�g� �o�n�e� �o�f� �t�h�e



�8�3� 

�T�A�B�L�E� �5� 

�S�u�m�m�a�r�y� �o�f� �I�n�p�u�t�-�O�u�t�p�u�t� �A�n�a�l�y�s�i�s� 

�$�6�0�,�0�0�0� �E�x�p�e�n�d�i�t�u�r�e�/�Y�e�a�r� 

� � 

� � 

�T�o�t�a�l� �T�o�t�a�l� 
�J�o�b�s� �%� �I�n�c�o�m�e� �%� �I�n�c�/�J�o�b� 

�E�n�e�r�g�y� �P�l�a�n� �2�0�0� �-� �$�2�2�6�9�0�0�0� �-� �$�1�1�,�3�5�0� 
�I�n�d�u�s�t�r�i�a�l� �P�l�a�n�:� 

�W�o�r�s�t� �C�a�s�e� �7�1�9� �2�8� �$�7�1�1�9�0�0�0� �3�2� �$� �9�,�9�0�0� 
�B�e�s�t� �C�a�s�e� �8�4�8� �2�4� �$�3�9�5�4�0�0�0� �2�3� �$�1�1�,�7�4�0� 

�$�6�6�0�,�0�0�0� �E�x�p�e�n�d�i�t�u�r�e�/�Y�e�a�r� 

�T�o�t�a�l� �T�o�t�a�l� 
�J�o�b�s� �%� �I�n�c�o�m�e� �y�A� �I�n�c�/�J�o�b� 

�E�n�e�r�g�y� �P�l�a�n� �3�1�5� �~� �$�3�3�8�3�0�0�0� �-� �$�1�0�,�7�4�0� 
�I�n�d�u�s�t�r�i�a�l� �P�l�a�n�:� 

�W�o�r�s�t� �C�a�s�e� �7�1�9� �4�4� �§�$�7�1�1�9�0�0�0� �4�8� �$� �9�,�9�0�0� 
�B�e�s�t� �C�a�s�e� �8�4�8� �3�7� �$�9�9�5�4�0�0�0� �3�4� �$�1�1�,�7�4�0� 

�M�o�d�e�l�'�s� �P�r�e�d�i�c�t�e�d� �P�r�o�b�a�b�i�l�i�t�i�e�s�:� 
�G�i�l�e�s� �3�0�.�3�4�%� �R�a�d�f�o�r�d� �4�8�.�0�1�%� 
�M�o�n�t�g�o�m�e�r�y� �9�9�.�0�5�%� �P�u�l�a�s�k�i� �9�9�.�8�0�%� 

�N�R�V�P�D�C� �H�i�s�t�o�r�i�c�a�l� �P�r�o�b�a�b�i�l�i�t�y� �1�8�%



�B�8�4� 

�h�i�g�h�e�s�t� �w�a�g�e� �i�n�d�u�s�t�r�i�e�s� �a�v�a�i�l�a�b�l�e� �w�i�t�h� �t�h�e� �b�e�s�t� �l�i�n�k�a�g�e�s� �f�o�r� 

�t�h�e� �e�c�o�n�o�m�y�.� �I�t� �r�e�a�l�l�y� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �i�d�e�a�l� �i�n�d�u�s�t�r�y� �(�i�n� 

�t�e�r�m�s� �o�f� �t�o�t�a�l� �j�o�b�s� �a�n�d� �t�o�t�a�l� �i�n�c�o�m�e�)�.� �A�s� �w�i�t�h� �t�h�e� 

�e�m�p�l�o�y�m�e�n�t� �b�e�n�e�f�i�t�s�,� �t�h�e� �"�b�r�e�a�k�e�v�e�n�"� �p�r�o�b�a�b�i�l�i�t�i�e�s� �a�r�e� �h�i�g�h� 

�e�n�o�u�g�h� �t�o� �m�a�k�e� �t�h�e� �e�n�e�r�g�y� �s�e�l�f�-�r�e�l�i�a�n�c�e� �s�t�r�a�t�e�g�i�e�s� �t�h�e� 

�w�i�n�n�e�r� �f�o�r� �s�o�m�e� �c�o�m�m�u�n�i�t�i�e�s�.� �M�o�s�t� �c�o�m�m�u�n�i�t�i�e�s� �w�i�l�l� �b�e� �f�a�c�e�d� 

�w�i�t�h� �"�b�r�e�a�k�e�v�e�n�"� �p�o�i�n�t�s� �o�f� �t�h�e� �w�o�r�s�t� �c�a�s�e� �r�a�t�h�e�r� �t�h�a�n� �t�h�e� 

�b�e�s�t� �c�a�s�e� �s�c�e�n�a�r�i�o�s�,� �w�h�i�c�h� �w�i�l�l� �r�e�q�u�i�r�e� �a� �r�e�l�a�t�i�v�e�l�y� �h�i�g�h� 

�p�r�o�b�a�b�i�l�i�t�y� �o�f� �s�u�c�c�e�s�s� �f�o�r� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t�.� 

�A�n� �a�l�t�e�r�n�a�t�i�v�e� �i�n�c�o�m�e� �m�e�a�s�u�r�e� �i�s� �t�h�e� �i�n�c�o�m�e� �p�e�r� �e�m�p�l�o�y�e�e�,� 

�w�h�i�c�h� �i�s� �s�i�m�p�l�y� �t�h�e� �t�o�t�a�l� �i�n�c�o�m�e� �g�e�n�e�r�a�t�e�d� �d�i�v�i�d�e�d� �b�y� �t�h�e� 

�t�o�t�a�l� �e�m�p�l�o�y�m�e�n�t� �g�e�n�e�r�a�t�e�d�.� �T�h�e� �i�n�c�o�m�e� �i�s� �$�9�,�9�0�0� �-� �a�n�d� 

�$�1�1�,�7�4�0� �f�o�r� �t�h�e� �w�o�r�s�t� �c�a�s�e� �a�n�d� �b�e�s�t� �c�a�s�e� �i�n�d�u�s�t�r�i�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �p�l�a�n�s� �a�n�d� �$�1�1�,�3�5�0� �a�n�d� �$�1�0�,�7�4�0� �f�o�r� �t�h�e� �l�o�w� �a�n�d� 

�h�i�g�h� �e�x�p�e�n�d�i�t�u�r�e� �e�n�e�r�g�y� �p�l�a�n�s�.� �T�h�e� �d�i�v�e�r�g�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� 

�t�w�o� �i�n�d�u�s�t�r�i�a�l� �p�l�a�n�s� �w�a�s� �e�x�p�e�c�t�e�d�,� �s�i�n�c�e� �t�h�e� �i�n�d�u�s�t�r�y� �w�a�g�e� 

�w�a�s� �u�s�e�d� �i�n� �s�e�l�e�c�t�i�n�g� �t�h�e�m�.� �G�i�v�e�n� �t�h�e� �u�n�l�i�k�e�l�y� �p�r�o�b�a�b�i�l�i�t�y� 

�t�h�a�t� �t�h�e� �b�e�s�t� �c�a�s�e� �s�c�e�n�a�r�i�o� �w�o�u�l�d� �m�a�t�e�r�i�a�l�i�z�e�,� �t�h�e� 

�i�n�c�o�m�e�/�e�m�p�l�o�y�e�e� �m�e�a�s�u�r�e� �f�a�v�o�r�s� �t�h�e� �e�n�e�r�g�y� �s�e�l�f�-�r�e�l�i�a�n�c�e� 

�s�c�e�n�a�r�i�o�s�.� 

�T�h�e� �c�e�r�t�a�i�n�t�y� �o�f� �t�h�e� �b�e�n�e�f�i�t�s� �f�r�o�m� �e�n�e�r�g�y� �s�e�l�f�-�r�e�l�i�a�n�c�e� 

�p�r�o�v�i�d�e�s� �t�h�e�s�e� �s�t�r�a�t�e�g�i�e�s� �w�i�t�h� �a� �t�r�e�m�e�n�d�o�u�s� �a�d�v�a�n�t�a�g�e� �o�v�e�r� 

�i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t�,� �w�h�o�s�e� �b�e�n�e�f�i�t�s� �a�r�e� �s�u�b�j�e�c�t� �t�o� 

�u�n�c�e�r�t�a�i�n�t�y�.� �M�a�n�y� �c�o�m�m�u�n�i�t�i�e�s� �h�a�v�e� �s�p�e�n�t� �l�a�r�g�e� �s�u�m�s� �o�f
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�m�o�n�e�y�,� �b�o�t�h� �t�h�e�i�r� �o�w�n� �a�n�d� �f�e�d�e�r�a�l� �a�n�d� �s�t�a�t�e� �m�o�n�e�y�,� �o�n�l�y� �t�o� 

�b�e� �l�e�f�t� �w�i�t�h� �a�n� �e�m�p�t�y� �i�n�d�u�s�t�r�i�a�l� �p�a�r�k�.� �E�n�e�r�g�y� �s�e�l�f�-�r�e�l�i�a�n�c�e� 

�a�n�d� �o�t�h�e�r� �t�y�p�e�s� �o�o�f� �s�e�l�f�-�r�e�l�i�a�n�c�e� �s�t�r�a�t�e�g�i�e�s� �c�a�n� �b�e� 

�i�m�p�l�e�m�e�n�t�e�d� �t�h�r�o�u�g�h� �s�u�c�h� �o�r�g�a�n�i�z�a�t�i�o�n�s� �a�s� �C�o�m�m�u�n�i�t�y� 

�D�e�v�e�l�o�p�m�e�n�t� �C�o�r�p�o�r�a�t�i�o�n�s�,� �w�h�i�c�h� �c�a�n� �r�e�c�e�i�v�e� �g�o�v�e�r�n�m�e�n�t� �g�r�a�n�t� 

�m�o�n�e�y�,� �b�u�t� �w�h�i�c�h� �c�a�n� �a�l�s�o� �w�o�r�k� �a�s� �a�n� �i�n�d�e�p�e�n�d�e�n�t� �n�o�n�-�p�r�o�f�i�t� 

�a�g�e�n�c�y�.� �S�u�c�h� �a�n� �a�r�r�a�n�g�e�m�e�n�t� �a�l�l�o�w�s� �f�o�r� �n�e�w� �f�o�r�m�s� �o�f� 

�e�c�o�n�o�m�i�c� �d�e�v�e�l�o�p�m�e�n�t� �b�y� �a�l�l�o�w�i�n�g� �n�e�w� �f�o�r�m�s� �o�f� �d�i�r�e�c�t� 

�i�n�t�e�r�v�e�n�t�i�o�n� �i�n� �t�h�e� �l�o�c�a�l� �e�c�o�n�o�m�y�.� �E�v�e�n� �w�i�t�h�o�u�t� �s�u�c�h� �a�n� 

�o�r�g�a�n�i�z�a�t�i�o�n�,� �t�h�e� �l�o�w� �e�x�p�e�n�d�i�t�u�r�e� �e�n�e�r�g�y� �p�l�a�n�s� �c�a�n� �b�e� 

�i�m�p�l�e�m�e�n�t�e�d�.� 

�A� �f�i�n�a�l� �p�o�i�n�t� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �e�n�e�r�g�y� �p�l�a�n�s� �a�n�d� �e�s�p�e�c�i�a�l�l�y� 

�t�h�e� �h�i�g�h� �e�x�p�e�n�d�i�t�u�r�e� �e�n�e�r�g�y� �p�l�a�n�,� �i�s� �t�h�a�t� �t�h�e�y� �m�a�y� �n�o�t� �h�a�v�e� 

�b�e�e�n� �d�e�s�i�g�n�e�d� �a�s� �e�f�f�e�c�t�i�v�e�l�y� �a�s� �p�o�s�s�i�b�l�e�.� �T�h�e� �h�i�g�h� 

�e�x�p�e�n�d�i�t�u�r�e� �p�l�a�n� �i�n� �p�a�r�t�i�c�u�l�a�r� �w�a�s� �a� �r�e�l�a�t�i�v�e�l�y� �c�o�n�s�e�r�v�a�t�i�v�e� 

�p�r�o�p�o�s�a�l� �a�n�d� �t�h�e�r�e� �a�r�e� �s�e�v�e�r�a�l� �o�t�h�e�r� �t�y�p�e�s� �o�f� �e�n�e�r�g�y� �p�l�a�n�s� 

�t�h�a�t� �c�o�u�l�d� �h�a�v�e� �b�e�e�n� �p�r�o�p�o�s�e�d�,� �i�n�c�l�u�d�i�n�g� �m�u�n�i�c�i�p�a�l� �e�n�e�r�g�y� 

�u�t�i�l�i�t�i�e�s�,� �w�h�i�c�h� �m�i�g�h�t� �h�a�v�e� �p�r�o�d�u�c�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t� 

�r�e�s�u�l�t�s�.� �W�i�t�h� �a�d�e�q�u�a�t�e� �r�e�s�e�a�r�c�h� �t�o� �m�a�x�i�m�i�z�e� �t�h�e� �p�o�t�e�n�t�i�a�l� 

�b�e�n�e�f�i�t�s� �f�r�o�m� �c�o�m�m�u�n�i�t�y� �e�n�e�r�g�y� �p�l�a�n�n�i�n�g�,� �t�h�e� �"�b�r�e�a�k�e�v�e�n�"� 

�p�r�o�b�a�b�i�l�i�t�i�e�s� �f�o�r� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �s�t�r�a�t�e�g�i�e�s� �m�a�y� �h�a�v�e� �b�e�e�n� 

�p�u�s�h�e�d� �m�u�c�h� �h�i�g�h�e�r�.
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�3�.�3� �S�E�L�F�-�S�U�F�F�I�C�I�E�N�C�Y� �~� �I�N�C�O�M�E� �E�F�F�E�C�T�S� �F�R�O�M� �E�N�E�R�G�Y� �S�A�V�I�N�G�S� 
� � � � 

�A�n� �a�d�d�i�t�i�o�n�a�l� �b�e�n�e�f�i�t� �t�h�a�t� �t�h�e� �e�n�e�r�g�y� �p�l�a�n�s� �h�a�v�e�,� �w�h�i�c�h� 

�t�h�e� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� �p�l�a�n�s� �d�o� �n�o�t�,� �i�s� �t�h�e� �i�n�c�o�m�e� 

�e�f�f�e�c�t�s� �f�r�o�m� �t�h�e� �m�o�n�e�y� �n�o�t� �s�p�e�n�t� �o�n� �e�n�e�r�g�y� �d�u�e� �t�o� �t�h�e� �e�n�e�r�g�y� 

�c�o�n�s�e�r�v�a�t�i�o�n� �a�n�d� �s�o�l�a�r� �e�n�e�r�g�y�.� �I�n� �m�o�s�t� �l�o�c�a�l�i�t�i�e�s� �a� �l�a�r�g�e� 

�p�e�r�c�e�n�t�a�g�e� �o�f� �t�h�e� �m�o�n�e�y� �s�p�e�n�t� �o�n� �e�n�e�r�g�y� �i�m�m�e�d�i�a�t�e�l�y� �l�e�a�v�e�s� 

�t�h�e� �l�o�c�a�l� �e�c�o�n�o�m�y�,� �r�a�t�h�e�r� �t�h�a�n� �b�e�i�n�g� �c�i�r�c�u�l�a�t�e�d� �a�n�d� �c�r�e�a�t�i�n�g� 

�a� �m�u�l�t�i�p�l�i�e�r� �e�f�f�e�c�t�.� �B�y� �r�e�d�u�c�i�n�g� �t�h�e� �a�m�o�u�n�t� �o�f� �h�o�u�s�e�h�o�l�d� 

�e�x�p�e�n�d�i�t�u�r�e�s� �f�o�r� �e�n�e�r�g�y�,� �t�h�e� �e�n�e�r�g�y� �p�l�a�n�s� �p�e�r�m�i�t� �t�h�a�t� �m�o�n�e�y� 

�t�o� �b�e� �s�p�e�n�t� �o�n� �o�t�h�e�r� �g�o�o�d�s� �a�n�d� �s�e�r�v�i�c�e�s�.� �A� �p�o�r�t�i�o�n� �o�f� �t�h�a�t� 

�m�o�n�e�y� �w�i�l�l� �b�e� �s�p�e�n�t� �o�n� �g�o�o�d�s� �a�n�d� �s�e�r�v�i�c�e�s� �p�r�o�v�i�d�e�d� �l�o�c�a�l�l�y� 

�a�n�d� �t�h�u�s� �g�e�n�e�r�a�t�e� �a�d�d�i�t�i�o�n�a�l� �j�o�b�s� �a�n�d� �i�n�c�o�m�e� �i�n� �t�h�e� �l�o�c�a�l� 

�e�c�o�n�o�m�y�.� 

�T�h�i�s� �i�n�c�o�m�e� �e�f�f�e�c�t� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �i�m�p�o�r�t� �s�u�b�s�t�i�t�u�t�i�o�n� 

�t�h�e�o�r�y� �o�f� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �e�s�s�e�n�t�i�a�l�l�y� �s�t�o�p�s� �s�o�m�e� �o�f� �t�h�e� 

�l�e�a�k�a�g�e� �f�r�o�m� �t�h�e� �e�c�o�n�o�m�y�.� �I�m�p�o�r�t� �s�u�b�s�t�i�t�u�t�i�o�n� �e�f�f�e�c�t�s� �a�r�e� 

�g�e�n�e�r�a�l�l�y� �c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� �s�m�a�l�l�e�r� �t�h�a�n� �e�x�p�o�r�t� �b�a�s�e� �e�f�f�e�c�t�s�,� 

�b�u�t� �t�h�e�i�r� �i�m�p�o�r�t�a�n�c�e� �i�n� �t�h�e� �e�n�e�r�g�y� �p�l�a�n�s� �a�r�e� �t�w�o�f�o�l�d�.� �F�i�r�s�t� 

�t�h�e�y� �a�r�e� �n�o�t� �e�x�p�e�c�t�e�d� �t�o� �b�e� �e�x�c�e�p�t�i�o�n�a�l�l�y� �l�a�r�g�e�,� �b�u�t� �i�n� 

�c�o�n�j�u�n�c�t�i�o�n� �w�i�t�h� �t�h�e� �j�o�b�s� �a�n�d� �i�n�c�o�m�e� �a�l�r�e�a�d�y� �c�r�e�a�t�e�d� �b�y� �t�h�e� 

�p�l�a�n�s�,� �t�h�e�y� �m�a�y� �p�r�o�v�i�d�e� �a�n� �a�d�d�i�t�i�o�n�a�l� �m�a�r�g�i�n� �t�h�a�t� �i�n�c�r�e�a�s�e�s� 

�t�h�e� �n�e�c�e�s�s�a�r�y� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �s�u�c�c�e�s�s� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �p�l�a�n�s�.� 

�s�e�c�o�n�d�,� �t�h�e� �u�s�e� �o�f� �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�i�e�s� �a�r�e� �u�s�e�f�u�l� 

�t�o� �a�p�p�l�y� �p�r�i�o�r� �t�o� �e�x�p�o�r�t�-�l�e�d� �s�t�r�a�t�e�g�i�e�s�,� �p�r�e�c�i�s�e�l�y� �b�e�c�a�u�s�e



�8�7� 

�t�h�e�y� �s�t�o�p� �l�e�a�k�a�g�e�s� �a�n�d� �c�r�e�a�t�e� �a� �m�o�r�e� �s�e�l�f�-�s�u�f�f�i�c�i�e�n�t� 

�e�c�o�n�o�m�y�.� �T�h�i�s� �i�n� �t�u�r�n� �m�e�a�n�s� �t�h�a�t� �a�s� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� 

�d�o�e�s� �o�c�c�u�r� �i�n� �t�h�e� �f�u�t�u�r�e�,� �t�h�e� �m�u�l�t�i�p�l�i�e�r� �e�f�f�e�c�t� �w�i�l�l� �b�e� 

�S�i�g�n�i�f�i�c�a�n�t�l�y� �g�r�e�a�t�e�r�.� 

�T�h�i�s� �b�e�n�e�f�i�t� �i�s� �a� �f�a�c�t�o�r� �w�e�i�g�h�i�n�g� �i�n� �t�h�e� �f�a�v�o�r� �o�f� �t�h�e� 

�e�n�e�r�g�y� �p�l�a�n�s�.� �I�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� �c�a�n� �o�f�f�e�r� �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�i�e�s�,� �b�u�t� �h�a�s� �n�o� �c�o�m�p�a�r�a�b�l�e� �b�e�n�e�f�i�t�s� �t�o� 

�t�h�e� �i�n�c�o�m�e� �e�f�f�e�c�t�s� �f�r�o�m� �e�n�e�r�g�y� �s�a�v�i�n�g�s�.� �O�n�e� �q�u�e�s�t�i�o�n� �t�h�a�t� 

�r�e�m�a�i�n�s� �i�s� �h�o�w� �m�u�c�h� �s�e�l�f�-�s�u�f�f�i�c�i�e�n�c�y� �s�h�o�u�l�d� �b�e� �s�o�u�g�h�t� �a�n�d� �i�n� 

�w�h�a�t� �t�e�r�m�s� �s�h�o�u�l�d� �t�h�a�t� �s�e�l�f�-�s�u�f�f�i�c�i�e�n�c�y� �b�e� �d�e�f�i�n�e�d�?� �F�o�r� 

�e�x�a�m�p�l�e�,� �l�a�r�g�e� �c�i�t�i�e�s� �l�i�k�e� �N�e�w� �Y�o�r�k� �a�r�e� �g�e�n�e�r�a�l�l�y� �c�o�n�s�i�d�e�r�e�d� 

�t�o� �b�e� �r�e�l�a�t�i�v�e�l�y� �s�e�l�f�-�s�u�f�f�i�c�i�e�n�t� �w�i�t�h� �l�a�r�g�e� �c�o�m�p�l�e�x� 

�e�c�o�n�o�m�i�e�s�,� �b�u�t� �N�e�w� �Y�o�r�k� �C�i�t�y� �i�s� �s�o� �l�a�r�g�e� �t�h�a�t� �m�a�n�y� �a�r�e�a�s� 

�w�i�t�h�i�n� �t�h�e� �C�i�t�y� �a�r�e� �h�i�g�h�l�y� �d�e�p�e�n�d�e�n�t� �w�i�t�h� �t�r�e�m�e�n�d�o�u�s� �a�m�o�u�n�t�s� 

�o�f� �m�o�n�e�y� �l�e�a�k�i�n�g� �o�u�t� �o�f� �t�h�e� �n�e�i�g�h�b�o�r�h�o�o�d� �o�r� �d�i�s�t�r�i�c�t�.� �S�e�l�f�-� 

�s�u�f�f�i�c�i�e�n�c�y� �n�e�e�d�s� �t�c� �b�e� �e�v�a�l�u�a�t�e�d� �a�t� �a� �h�u�m�a�n� �s�c�a�l�e�.� 

�3�.�4� �S�E�L�F�-�D�E�T�E�R�M�I�N�A�T�I�O�N� 
� � 

�T�h�e� �f�i�n�a�l� �a�d�d�i�t�i�o�n�a�l� �f�a�c�t�o�r� �t�o� �c�o�n�s�i�d�e�r� �c�o�n�c�e�r�n�s� �t�h�e� 

�d�e�g�r�e�e� �o�f� �s�e�l�f�-�d�e�t�e�r�m�i�n�a�t�i�o�n� �t�h�a�t� �t�h�e� �l�o�c�a�l�i�t�y� �h�a�s� �o�v�e�r� �i�t�s� 

�e�c�o�n�o�m�y�.� �T�h�e� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� �s�t�r�a�t�e�g�i�e�s� �o�f�f�e�r� �n�o� 

�c�e�r�t�a�i�n� �b�e�n�e�f�i�t�s� �i�n� �t�h�i�s� �a�r�e�a�,� �w�h�i�l�e� �t�h�e� �e�n�e�r�g�y� �s�e�l�f�-� 

�r�e�l�i�a�n�c�e� �s�t�r�a�t�e�g�i�e�s� �d�e�c�r�e�a�s�e� �l�o�c�a�l� �d�e�p�e�n�d�e�n�c�e� �o�n� �a� �c�r�i�t�i�c�a�l� 

�r�e�s�o�u�r�c�e�.� �S�e�l�f�-�d�e�t�e�r�m�i�n�a�t�i�o�n� �s�h�o�u�l�d� �n�o�t� �b�e� �a� �p�r�i�m�a�r�y� �g�o�a�l�,
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�b�u�t� �i�t� �s�h�o�u�l�d� �n�o�t� �b�e� �o�v�e�r�l�c�o�k�e�d� �e�i�t�h�e�r�.� �S�e�l�f�-�d�e�t�e�r�m�i�n�a�t�i�o�n� 

�c�a�n� �e�n�t�a�i�l� �s�i�m�p�l�e� �i�n�d�e�p�e�n�d�e�n�c�e� �o�v�e�r� �r�e�s�o�u�r�c�e�s� �l�i�k�e� �e�n�e�r�g�y� 

�a�n�d� �w�a�t�e�r� �a�n�d� �i�t� �c�a�n� �e�x�t�e�n�d� �i�n�t�o� �m�o�r�e� �c�o�m�p�l�e�x� �a�r�e�a�s� �l�i�k�e� 

�o�w�n�e�r�s�h�i�p� �o�f� �c�r�i�t�i�c�a�l� �b�u�s�i�n�e�s�s�e�s�.� �E�m�p�l�o�y�e�e� �s�t�o�c�k� �o�w�n�e�r�s�h�i�p�s� 

�p�l�a�n�s� �a�n�d� �e�m�p�l�o�y�e�e� �b�u�y�o�u�t�s� �o�f� �f�a�i�l�i�n�g� �i�n�d�u�s�t�r�i�e�s� �a�r�e� 

�r�e�p�r�e�s�e�n�t�a�t�i�v�e� �o�f� �a�n� �a�s�s�e�r�t�i�o�n� �o�f� �s�e�l�f�-�c�o�n�t�r�o�l� �o�v�e�r� 

�o�w�n�e�r�s�h�i�p� �p�a�t�t�e�r�n�s�.� �S�u�c�h� �s�e�l�f�-�c�o�n�t�r�o�l� �i�s� �n�o� �s�m�a�l�l� �c�o�n�c�e�r�n� 

�f�o�r� �s�m�a�l�l� �a�r�e�a�s�,� �w�h�i�c�h� �a�r�e� �h�e�a�v�i�l�y� �d�e�p�e�n�d�e�n�t� �o�n� �a� �f�e�w� 

�r�e�l�a�t�i�v�e�l�y� �l�a�r�g�e� �i�n�d�u�s�t�r�i�e�s�.� �A�s� �e�f�f�i�c�i�e�n�t� �a�s� �i�t� �m�a�y� �b�e� �f�r�o�m� 

�a� �c�o�r�p�o�r�a�t�e� �p�e�r�s�p�e�c�t�i�v�e� �t�o� �r�e�l�o�c�a�t�e� �f�r�o�m� �B�u�f�f�a�l�o� �t�o� �H�o�u�s�t�o�n�,� 

�i�t� �r�e�m�a�i�n�s� �r�e�l�a�t�i�v�e�l�y� �i�n�e�f�f�i�c�i�e�n�t� �f�r�o�m� �a� �s�o�c�i�a�l� �c�o�s�t� 

�p�e�r�s�p�e�c�t�i�v�e� �t�o� �l�e�a�v�e� �h�u�n�d�r�e�d�s� �o�f� �p�e�o�p�l�e� �u�n�e�m�p�l�o�y�e�d� �f�r�o�m� �a� 

�p�l�a�n�t� �t�h�a�t� �m�a�y� �h�a�v�e� �b�e�e�n� �p�r�o�f�i�t�a�b�l�e�,� �b�u�t� �w�a�s� �m�a�r�g�i�n�a�l�l�y� �l�e�s�s� 

�p�r�o�f�i�t�a�b�l�e� �t�h�a�n� �t�h�e� �p�o�t�e�n�t�i�a�l� �n�e�w� �p�l�a�n�t�.� �I�n�c�r�e�a�s�e�d� �l�o�c�a�l� 

�s�e�l�f�-�d�e�t�e�r�m�i�n�a�t�i�o�n� �t�h�r�o�u�g�h� �l�o�c�a�l� �o�r� �c�o�m�m�u�n�i�t�y� �o�w�n�e�r�s�h�i�p� �o�f� 

�i�n�d�u�s�t�r�y� �c�a�n� �r�e�s�t�r�i�c�t� �t�h�i�s� �c�o�s�t�l�y� �p�r�a�c�t�i�c�e�.� 

�A� �s�e�c�o�n�d� �f�a�c�e�t� �o�f� �s�e�l�f�-�d�e�t�e�r�m�i�n�a�t�i�o�n� �f�o�r� �a� �c�o�m�m�u�n�i�t�y� �i�s� 

�t�h�e� �d�e�c�r�e�a�s�e� �o�f� �c�y�c�l�i�c�a�l� �s�e�n�s�i�t�i�v�i�t�y�.� �A�s� �d�i�s�c�u�s�s�e�d� �i�n� �t�h�e� 

�i�n�t�r�o�d�u�c�t�i�o�n�,� �s�e�l�f�-�r�e�l�i�a�n�c�e� �s�t�r�a�t�e�g�i�e�s� �m�a�y� �h�e�l�p� �t�o� �a� �c�e�r�t�a�i�n� 

�d�e�g�r�e�e� �b�y� �r�e�d�u�c�i�n�g� �t�h�e� �o�v�e�r�a�l�l� �d�e�p�e�n�d�e�n�c�e� �o�f� �t�h�e� �l�o�c�a�l� 

�e�c�o�n�o�m�y� �o�n� �t�h�e� �n�a�t�i�o�n�a�l� �e�c�o�n�o�m�y�.� �C�y�c�l�i�c�a�l� �s�e�n�s�i�t�i�v�i�t�y� �i�s� 

�f�r�e�q�u�e�n�t�l�y� �m�e�a�s�u�r�e�d� �b�y� �c�o�m�p�a�r�i�n�g� �t�h�e� �t�r�e�n�d�s� �o�f� �u�n�e�m�p�l�o�y�m�e�n�t� 

�r�a�t�e�s� �b�e�t�w�e�e�n� �t�n�e� �n�a�t�i�o�n�a�l� �a�n�d� �t�h�e� �l�o�c�a�l� �e�c�o�n�o�m�y�.� �S�o�m�e� 

�l�o�c�a�l� �e�c�o�n�o�m�i�e�s� �r�e�s�p�o�n�d� �w�i�t�h� �l�a�r�g�e� �s�h�i�f�t�s� �i�n� �u�n�e�m�p�l�o�y�m�e�n�t� �a�s



�a� �r�e�s�u�l�t� �o�f� �l�e�s�s�e�r� �s�h�i�f�t�s� �i�n� �t�h�e� �n�a�t�i�o�n�a�l� �e�c�o�n�o�m�y�.� �I�f� �t�h�e�y� 

�a�r�e� �i�n� �t�h�e� �s�a�m�e� �d�i�r�e�c�t�i�o�n�,� �t�h�e�n� �t�h�e� �l�o�c�a�l� �e�c�o�n�o�m�y� �i�s� �h�i�g�h�l�y� 

�s�e�n�s�i�t�i�v�e� �t�o� �t�h�e� �c�y�c�l�i�c�a�l� �t�r�e�n�d�s�.� �I�f� �t�h�e�y� �a�r�e� �i�n� �t�h�e� 

�o�p�p�o�s�i�t�e� �d�i�r�e�c�t�i�o�n�,� �t�h�e�n� �t�h�e�y� �a�r�e� �s�t�i�l�l� �h�i�g�h�l�y� �s�e�n�s�i�t�i�v�e�,� 

�b�u�t� �t�h�e�y� �a�r�e� �c�o�u�n�t�e�r�-�c�y�c�l�i�c�a�l�.� �T�h�i�s� �g�e�n�e�r�a�l�l�y� �a�p�p�l�i�e�s� �o�n�l�y� 

�t�o� �s�p�e�c�i�f�i�c� �i�n�d�u�s�t�r�i�e�s� �a�n�d� �n�o�t� �t�o� �l�o�c�a�l� �e�c�o�n�o�m�i�e�s�.� �I�f� �t�h�e� 

�l�o�c�a�l� �e�c�o�n�o�m�y� �d�o�e�s� �n�o�t� �r�e�s�p�o�n�d� �a�t� �a�l�l� �o�r� �v�e�r�y� �l�i�t�t�l�e�,� �t�h�e�n� 

�t�h�e� �e�c�o�n�o�m�y� �i�s� �i�n�s�e�n�s�i�t�i�v�e� �t�o� �t�h�e� �n�a�t�i�o�n�a�l� �t�r�e�n�d�s�,� �a�l�t�h�o�u�g�h� 

�t�h�e� �e�c�o�n�o�m�y� �c�o�u�l�d� �h�a�v�e� �d�r�a�m�a�t�i�c� �t�r�e�n�d�s� �o�n� �i�t�s� �o�w�n�.� 

�T�h�e�r�e� �i�s� �a� �t�h�e�o�r�e�t�i�c�a�l� �c�o�n�f�l�i�c�t� �i�n�v�o�l�v�e�d� �w�i�t�h� �s�e�l�f�-� 

�r�e�l�i�a�n�c�e� �s�t�r�a�t�e�g�i�e�s� �a�n�d� �c�y�c�l�i�c�a�l� �s�e�n�s�i�t�i�v�i�t�y�.� �S�e�l�f�-�r�e�l�i�a�n�c�e� 

�s�t�r�a�t�e�g�i�e�s� �p�r�o�m�o�t�e� �e�c�o�n�o�m�i�c� �s�e�l�f�-�s�u�f�f�i�c�i�e�n�c�y�,� �w�h�i�c�h� 

�a�c�c�o�r�d�i�n�g� �t�o� �t�h�e�o�r�y� �w�i�l�l� �r�e�s�u�l�t� �i�n�a� �h�i�g�h�e�r� �m�u�l�t�i�p�l�i�e�r� �a�n�d� 

�b�y� �d�e�f�i�n�i�t�i�o�n� �i�n�c�r�e�a�s�e� �i�n�t�e�r�n�a�l� �l�i�n�k�a�g�e�s� �w�h�i�l�e� �d�e�c�r�e�a�s�i�n�g� 

�e�x�p�o�r�t�s� �a�n�d� �i�m�p�o�r�t�s� �(�a�t� �l�e�a�s�t� �r�e�l�a�t�i�v�e�l�y�)�.� �B�u�t� �t�h�e�o�r�y� �h�o�l�d�s� 

�t�h�a�t� �a� �s�e�l�f�-�s�u�f�f�i�c�i�e�n�t� �e�c�o�n�o�m�y� �w�i�l�l� �a�p�p�r�o�a�c�h� �t�h�e� �U�.�S�.� 

�e�c�o�n�o�m�y� �i�n� �t�e�r�m�s� �o�f� �d�i�v�e�r�s�i�f�i�c�a�t�i�o�n� �i�m�p�l�y�i�n�g� �t�h�a�t� �t�h�e� �l�o�c�a�l� 

�e�c�o�n�o�m�y� �w�i�l�l� �b�e� �p�e�r�f�e�c�t�l�y� �s�e�n�s�i�t�i�v�e� �t�o� �t�h�e� �n�a�t�i�o�n�a�l� �e�c�o�n�o�m�y� 

�w�i�t�h� �i�d�e�n�t�i�c�a�l� �t�r�e�n�d�s�.� �A�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �t�h�i�s� �s�e�l�f�-� 

�s�u�f�f�i�c�i�e�n�t� �e�c�o�n�o�m�y� �h�a�s� �d�e�c�r�e�a�s�e�d� �i�t�s� �l�i�n�k�a�g�e�s� �a�n�d� �d�e�p�e�n�d�e�n�c�e� 

�o�n� �t�h�e� �n�a�t�i�o�n�a�l� �e�c�o�n�o�m�y� �a�n�d� �s�h�o�u�l�d� �t�h�e�n� �t�h�e�o�r�e�t�i�c�a�l�l�y� �n�o�t� �b�e� 

�a�s� �s�e�n�s�i�t�i�v�e� �t�o� �t�h�e� �n�a�t�i�o�n�a�l� �t�r�e�n�d�s�.� �T�h�e� �c�y�c�l�i�c�a�l� 

�s�e�n�s�i�t�i�v�i�t�y� �q�u�e�s�t�i�o�n� �c�a�n�n�o�t� �b�e� �r�e�s�o�l�v�e�d� �w�i�t�h�o�u�t� �m�o�r�e� 

�r�e�s�e�a�r�c�h�.� �T�h�e� �o�t�h�e�r� �s�e�l�f�-�d�e�t�e�r�m�i�n�a�t�i�o�n� �i�s�s�u�e�,� �w�h�i�l�e� �n�o�t
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�q�u�a�n�t�i�f�i�a�b�l�e�,� �s�h�o�u�l�d� �b�e� �w�e�i�g�h�e�d� �o�n� �a� �s�u�b�j�e�c�t�i�v�e� �b�a�s�i�s� �a�s� �a� 

�f�a�v�o�r�a�b�l�e� �r�e�s�u�l�t� �f�o�r� �t�h�e� �e�n�e�r�g�y� �s�e�l�f�-�r�e�l�i�a�n�c�e� �p�l�a�n�s�.



�C�h�a�p�t�e�r� �I�V� 

�C�O�N�C�L�U�S�I�O�N�S� 

�T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�i�s� �t�h�e�s�i�s� �h�a�v�e� �s�h�o�w�n� �t�h�a�t� �f�o�r� �s�o�m�e� 

�c�o�m�m�u�n�i�t�i�e�s�,� �t�h�o�s�e� �w�h�i�c�h� �h�a�v�e� �l�i�t�t�l�e� �e�x�p�e�c�t�a�t�i�o�n� �o�f� 

�a�t�t�r�a�c�t�i�n�g� �i�n�d�u�s�t�r�y� �t�h�r�o�u�g�h� �a�n�y� �e�f�f�o�r�t� �o�f� �t�h�e�i�r� �o�w�n�,� �t�h�e�r�e� 

�i�s� �a�n� �a�l�t�e�r�n�a�t�i�v�e� �m�e�a�n�s� �o�f� �e�c�o�n�o�m�i�c� �d�e�v�e�l�o�p�m�e�n�t�.� 

�I�d�e�n�t�i�f�y�i�n�g� �t�h�o�s�e� �c�o�m�m�u�n�i�t�i�e�s� �m�a�y� �n�o�t� �b�e� �p�o�s�s�i�b�l�e� �w�i�t�h� �a� 

�g�e�n�e�r�a�l� �f�o�r�m�u�l�a�,� �b�u�t� �w�i�l�l� �l�i�k�e�l�y� �r�e�q�u�i�r�e� �i�n�d�i�v�i�d�u�a�l� �e�c�o�n�o�m�i�c� 

�a�n�a�l�y�s�i�s� �a�n�d� �n�e�e�d�s� �a�s�s�e�s�s�m�e�n�t�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �r�e�s�u�l�t�s� 

�l�e�a�v�e� �o�p�e�n� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �t�h�a�t� �e�n�e�r�g�y� �s�e�l�f�-�r�e�l�i�a�n�c�e� �c�a�n� 

�c�o�m�p�e�t�e� �a�g�a�i�n�s�t� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� �m�e�t�h�o�d�s� �i�n� �m�o�s�t� 

�c�o�m�m�u�n�i�t�i�e�s� �s�i�m�i�l�a�r� �t�o� �t�h�e� �N�R�V�,� �p�a�r�t�i�c�u�l�a�r�l�y� �w�h�e�n� �a�d�d�i�t�i�o�n�a�l� 

�c�o�n�s�i�d�e�r�a�t�i�o�n�s� �b�e�y�o�n�d� �e�m�p�l�o�y�m�e�n�t� �a�n�d� �i�n�c�o�m�e� �a�r�e� �w�e�i�g�h�e�d� �a�s� 

�p�a�r�t� �o�f� �t�h�e� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g�.� 

�S�e�v�e�r�a�l� �o�b�s�e�r�v�a�t�i�o�n�s� �f�r�o�m� �t�h�i�s� �t�h�e�s�i�s� �m�a�k�e� �i�t� �c�l�e�a�r� �t�h�a�t� 

�e�n�e�r�g�y� �s�e�l�f�-�r�e�l�i�a�n�c�e� �w�o�u�l�d� �b�e� �a� �b�e�t�t�e�r� �m�e�t�h�o�d� �o�f� �e�c�o�n�o�m�i�c� 

�d�e�v�e�l�o�p�m�e�n�t� �t�h�a�n� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� �f�o�r� �s�o�m�e� 

�c�o�m�m�u�n�i�t�i�e�s�.� �F�i�r�s�t�,� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� �l�i�t�e�r�a�t�u�r�e� 

�s�u�g�g�e�s�t�s� �t�h�a�t� �m�o�s�t� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� �s�t�r�a�t�e�g�i�e�s� �a�r�e� 

�i�n�e�f�f�e�c�t�i�v�e�,� �i�n�d�i�c�a�t�i�n�g� �t�h�a�t� �a�n�y� �a�l�t�e�r�n�a�t�i�v�e� �m�i�g�h�t� �b�e� 

�b�e�t�t�e�r�.� �T�h�e� �p�r�e�d�i�c�t�e�d� �p�r�o�b�a�b�i�l�i�t�i�e�s� �o�f� �s�u�c�c�e�s�s� �d�e�r�i�v�e�d� �b�y� 

�K�r�i�e�s�e�l�'�s� �m�o�d�e�l� �i�n�d�i�c�a�t�e� �t�h�a�t� �f�o�r� �a�t� �l�e�a�s�t� �s�o�m�e� �c�o�m�m�u�n�i�t�i�e�s� 

�e�n�e�r�g�y� �s�e�l�f�-�r�e�l�i�a�n�c�e� �i�s� �t�h�e� �b�e�t�t�e�r� �m�e�t�h�o�d�,� �w�h�i�l�e� �r�e�f�i�n�e�m�e�n�t� 

�g�l
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�o�f� �t�h�e� �m�o�d�e�l� �w�o�u�l�d� �l�i�k�e�l�y� �i�n�d�i�c�a�t�e� �a� �l�a�r�g�e�r� �n�u�m�b�e�r� �o�f� 

�c�o�m�m�u�n�i�t�i�e�s� �b�y� �u�s�i�n�g� �t�h�e� �r�e�l�a�t�i�v�e� �p�r�o�b�a�b�i�l�i�t�y� �r�a�t�h�e�r� �t�h�a�n� 

�t�h�e� �a�b�s�o�l�u�t�e� �p�r�o�b�a�b�i�l�i�t�y�.� �T�h�e� �l�o�w�,� �o�b�s�e�r�v�e�d� �p�r�o�b�a�b�i�l�i�t�y� �o�f� 

�s�u�c�c�e�s�s� �i�n� �t�h�e� �N�R�V� �l�e�n�d�s� �e�v�e�n� �m�o�r�e� �s�u�p�p�o�r�t� �t�o� �t�h�e� �e�n�e�r�g�y� 

�s�e�l�f�-�r�e�l�i�a�n�c�e� �a�l�t�e�r�n�a�t�i�v�e�.� �W�i�t�h� �e�x�i�s�t�i�n�g� �i�n�d�u�s�t�r�i�a�l� �s�i�t�e�s� 

�a�l�r�e�a�d�y� �s�i�t�t�i�n�g� �e�m�p�t�y� �i�n� �t�h�e� �N�R�V� �a�n�d� �i�n� �o�t�h�e�r� �a�r�e�a�s� �t�h�e� 

�e�x�p�e�c�t�a�t�i�o�n� �o�f� �a�t�t�r�a�c�t�i�n�g� �a�n� �i�n�d�u�s�t�r�y� �t�h�a�t� �w�o�u�l�d� �n�o�t� �h�a�v�e� 

�c�o�m�e� �a�n�y�w�a�y� �i�s� �v�e�r�y� �s�l�i�m�.� �A� �f�i�n�a�l� �f�a�c�t�o�r� �i�s� �t�h�e� �n�a�t�i�o�n�a�l� 

�a�n�d� �i�n�t�e�r�n�a�t�i�o�n�a�l� �t�r�e�n�d�s� �o�f� �s�l�o�w� �e�c�o�n�o�m�i�c� �g�r�o�w�t�h� �w�h�i�c�h� �a�r�e� 

�o�c�c�u�r�r�i�n�g� �w�i�t�h� �m�o�r�e� �r�e�g�u�l�a�r�i�t�y�.� �T�h�e� �s�l�o�w� �g�r�o�w�t�h� �t�r�e�n�d�s� �w�i�l�l� 

�d�e�c�r�e�a�s�e� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �p�r�o�b�a�b�i�l�i�t�i�e�s� �o�f� �s�u�c�c�e�s�s� �f�o�r� 

�a�t�t�r�a�c�t�i�n�g� �i�n�d�u�s�t�r�y�,� �b�y� �d�e�c�r�e�a�s�i�n�g� �t�h�e� �o�v�e�r�a�l�l� �e�x�p�a�n�s�i�o�n� �a�n�d� 

�g�r�o�w�t�h� �o�f� �i�n�d�u�s�t�r�y�.� 

�G�i�v�e�n� �t�h�e� �d�i�s�t�i�n�c�t� �p�o�s�s�i�b�i�l�i�t�y� �t�h�a�t� �m�a�n�y� �c�o�m�m�u�n�i�t�i�e�s� �w�i�l�l� 

�h�a�v�e� �a� �l�o�w�e�r� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �s�u�c�c�e�s�s� �a�t� �i�n�d�u�s�t�r�i�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �t�h�a�n� �t�h�e� �"�b�r�e�a�k�e�v�e�n�"� �p�r�o�b�a�b�i�l�i�t�y�,� �t�h�e�n� �t�h�e�s�e� 

�c�o�m�m�u�n�i�t�i�e�s� �s�h�o�u�l�d� �c�o�n�s�i�d�e�r� �e�n�e�r�g�y� �s�e�l�f�-�r�e�l�i�a�n�c�e� �s�t�r�a�t�e�g�i�e�s�.� 

�E�v�e�n� �i�f� �a� �c�o�m�m�u�n�i�t�y� �c�a�n� �s�h�o�w� �a�n� �a�c�t�u�a�l� �p�r�o�b�a�b�i�l�i�t�y� �o�f� 

�a�t�t�r�a�c�t�i�n�g� �i�n�d�u�s�t�r�y� �e�q�u�a�l� �t�o� �t�h�e� �"�b�r�e�a�k�e�v�e�n�"� �p�r�o�b�a�b�i�l�i�t�y�,� 

�t�h�e�n� �t�h�e� �c�o�m�m�u�n�i�t�y� �m�a�y� �s�t�i�l�l� �b�e�n�e�f�i�t� �f�r�o�m� �e�m�p�l�o�y�i�n�g� �e�n�e�r�g�y� 

�s�e�l�f�-�r�e�l�i�a�n�c�e� �s�t�r�a�t�e�g�i�e�s�,� �b�e�c�a�u�s�e� �o�f� �t�h�e� �u�n�q�u�a�n�t�i�f�i�a�b�l�e� 

�b�e�n�e�f�i�t�s� �o�f� �s�e�l�f�-�r�e�l�i�a�n�c�e�.� �T�f� �t�h�e� �c�o�m�m�u�n�i�t�y� �c�a�n� �s�h�o�w� �a� 

�h�i�g�h�e�r� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �s�u�c�c�e�s�s� �i�n� �a�t�t�r�a�c�t�i�n�g� �i�n�d�u�s�t�r�y� �t�h�a�n� 

�t�h�e� �"�b�r�e�a�k�e�v�e�n�"� �p�r�o�b�a�b�i�l�i�t�y�,� �t�h�e�n� �t�h�e� �c�o�m�m�u�n�i�t�y� �m�a�y� 

�r�e�a�s�o�n�a�b�l�y� �c�h�o�o�s�e� �t�o� �p�u�r�s�u�e� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t�.
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�4�.�1� �L�O�C�A�L� �I�M�P�L�I�C�A�T�I�O�N�S� 
� � 

�T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�i�s� �t�h�e�s�i�s� �p�r�o�v�i�d�e� �c�o�m�p�e�l�l�i�n�g� �e�v�i�d�e�n�c�e� 

�t�h�a�t� �c�o�m�m�u�n�i�t�i�e�s� �s�h�o�u�l�d� �m�o�r�e� �c�a�r�e�f�u�l�l�y� �a�s�s�e�s�s� �t�h�e�i�r� �n�e�e�d�s� 

�b�e�f�o�r�e� �f�o�r�m�u�l�a�t�i�n�g� �g�o�a�l�s� �a�n�d� �p�l�a�n�s� �f�o�r� �e�c�o�n�o�m�i�c� �d�e�v�e�l�o�p�m�e�n�t�.� 

�T�h�e�y� �n�e�e�d� �t�o� �b�r�e�a�k� �a�w�a�y� �f�r�o�m� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �t�h�i�n�k�i�n�g� �t�h�a�t� 

�h�a�s� �g�u�i�d�e�d� �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�o� �i�n�d�u�s�t�r�i�a�l� 

�d�e�v�e�l�o�p�m�e�n�t�.� �M�a�n�y� �c�o�m�m�u�n�i�t�i�e�s� �w�i�l�l� �f�i�n�d� �t�h�a�t� �s�e�l�f�-�r�e�l�i�a�n�c�e� 

�s�t�r�a�t�e�g�i�e�s� �a�n�d� �i�n� �p�a�r�t�i�c�u�l�a�r� �e�n�e�r�g�y� �s�e�l�f�-�r�e�l�i�a�n�c�e� 

�s�t�r�a�t�e�g�i�e�s�,� �w�i�l�l� �m�o�r�e� �a�d�e�q�u�a�t�e�l�y� �f�u�l�f�i�l�l� �t�h�e�i�r� �g�o�a�l�s� �a�n�d� �i�n� 

�s�o�m�e� �c�a�s�e�s� �w�i�l�l� �p�r�o�v�i�d�e� �m�o�r�e� �b�e�n�e�f�i�t�s� �t�h�a�n� �i�n�d�u�s�t�r�i�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �s�t�r�a�t�e�g�i�e�s�.� �F�o�r� �t�h�o�s�e� �c�o�m�m�u�n�i�t�i�e�s� �w�i�t�h� �a� �g�o�o�d� 

�l�i�k�e�l�i�h�o�o�d� �o�f� �b�e�n�e�f�i�t�i�n�g� �f�r�o�m� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t�,� �t�h�e�r�e� 

�s�t�i�l�l� �e�x�i�s�t�s� �a� �n�e�e�d� �t�o� �b�e�t�t�e�r� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �l�o�c�a�l� �n�e�e�d�s� �a�n�d� 

�l�o�c�a�l� �e�c�o�n�o�m�y� �t�o� �a�s�s�i�s�t� �i�n� �a�t�t�r�a�c�t�i�n�g� �(�t�a�r�g�e�t�i�n�g�)� �o�r� 

�c�r�e�a�t�i�n�g� �t�h�o�s�e� �i�n�d�u�s�t�r�i�e�s� �t�h�a�t� �w�o�u�l�d� �m�o�s�t� �b�e�n�e�f�i�t� �t�h�e� 

�e�c�o�n�o�m�y� �a�n�d� �s�a�t�i�s�f�y� �t�h�e� �l�o�c�a�l� �n�e�e�d�s�.� 

�4�.�2� �N�A�T�I�O�N�A�L� �A�N�D� �S�T�A�T�E� �I�M�P�L�I�C�A�T�I�O�N�S� 
� � 

�I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �i�m�p�l�i�c�a�t�i�o�n�s� �o�f� �t�h�i�s� �r�e�s�e�a�r�c�h� �f�o�r� 

�l�o�c�a�l� �c�o�m�m�u�n�i�t�i�e�s�,� �t�h�e�r�e� �a�r�e� �i�m�p�o�r�t�a�n�t� �i�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �t�h�e� 

�n�a�t�i�o�n�a�l� �a�n�d� �s�t�a�t�e� �g�o�v�e�r�n�m�e�n�t�s�.� �M�o�s�t� �o�f� �t�h�e� �e�c�o�n�o�m�i�c� 

�d�e�v�e�l�o�p�m�e�n�t� �p�r�o�g�r�a�m�s� �t�h�a�t� �a�r�e� �c�r�e�a�t�e�d� �i�n� �t�h�i�s� �c�o�u�n�t�r�y� �a�r�e� 

�r�o�o�t�e�d� �i�n� �f�e�d�e�r�a�l� �a�n�d� �s�t�a�t�e� �p�o�l�i�c�y�.� �L�o�c�a�l� �g�o�v�e�r�n�m�e�n�t�s�,� 

�r�e�g�i�o�n�a�l� �p�l�a�n�n�i�n�g� �a�g�e�n�c�i�e�s�,� �a�n�d� �p�r�i�v�a�t�e� �c�o�n�s�u�l�t�a�n�t�s� �a�l�l� �g�o
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�w�h�e�r�e� �t�h�e� �m�o�n�e�y� �i�s�,� �a�n�d� �a�s� �l�o�n�g� �a�s� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� 

�p�r�o�p�o�s�a�l�s� �c�a�n� �w�i�n� �g�r�a�n�t�s� �f�r�o�m� �t�h�e� �a�d�m�i�n�i�s�t�e�r�i�n�g� �a�g�e�n�c�i�e�s�,� 

�t�h�e�n� �t�h�a�t� �i�s� �t�h�e� �a�v�e�n�u�e� �t�h�a�t� �l�o�c�a�l� �d�e�c�i�s�i�o�n� �m�a�k�e�r�s� �w�i�l�l� 

�t�a�k�e�.� �T�h�e� �p�r�o�g�r�a�m�s� �a�n�d� �t�o�o�l�s� �t�h�a�t� �a�r�e� �o�f�f�e�r�e�d� �t�o� �l�o�c�a�l� 

�g�o�v�e�r�n�m�e�n�t�s� �s�h�o�u�l�d� �b�e� �r�e�e�v�a�l�u�a�t�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� �t�h�e�y� 

�s�h�o�u�l�d� �b�e� �e�l�i�m�i�n�a�t�e�d�,� �m�a�i�n�t�a�i�n�e�d� �a�s� �i�s�,� �o�r� �b�r�o�a�d�e�n�e�d� �t�o� 

�i�n�c�l�u�d�e� �a�l�t�e�r�n�a�t�i�v�e� �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�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �i�f� �t�h�e� �d�e�c�i�s�i�o�n� �i�s� �m�a�d�e� �t�o� �r�e�n�e�w� �t�h�e� �i�n�d�u�s�t�r�i�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �b�o�n�d� �l�e�g�i�s�l�a�t�i�o�n�,� �t�h�e�n� �i�t� �s�h�o�u�l�d� �b�e� �e�n�a�b�l�e�d� �t�o� 

�b�e� �u�s�e�d� �t�o� �e�s�t�a�b�l�i�s�h� �a� �l�o�a�n� �p�r�o�g�r�a�m� �f�o�r� �r�e�s�i�d�e�n�t�s� �u�n�d�e�r� �a�n� 

�e�n�e�r�g�y� �p�r�o�g�r�a�m�.� �O�n�e� �o�f� �t�h�e� �k�e�y� �f�a�c�t�o�r�s� �i�n� �m�a�k�i�n�g� �t�h�e� �s�e�l�f�-� 

�r�e�l�i�a�n�c�e� �s�t�r�a�t�e�g�i�e�s� �a� �s�t�r�o�n�g� �p�r�o�g�r�a�m� �i�s� �a�l�l�o�w�i�n�g� �t�h�e�m� �t�o� �b�e� 

�e�s�t�a�b�l�i�s�h�e�d� �w�i�t�h� �t�h�e� �s�a�m�e� �m�o�n�e�t�a�r�y� �s�u�p�p�o�r�t� �t�h�a�t� �i�n�d�u�s�t�r�i�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �m�a�i�n�t�a�i�n�s�.� �T�h�e� �b�i�a�s� �t�o�w�a�r�d� �i�n�d�u�s�t�r�i�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �s�h�o�u�l�d� �b�e� �e�l�i�m�i�n�a�t�e�d�.� 

�A�s� �a�n� �e�x�a�m�p�l�e�,� �t�h�e� �S�t�a�t�e� �o�f� �V�i�r�g�i�n�i�a�.�c�u�r�r�e�n�t�l�y� �s�u�p�p�o�r�t�s� �a� 

�c�o�m�m�u�n�i�t�y� �c�e�r�t�i�f�i�c�a�t�i�o�n� �p�r�o�g�r�a�m� �t�h�a�t� �r�e�q�u�i�r�e�s� �c�o�m�m�u�n�i�t�i�e�s� �t�o� 

�m�e�e�t� �3�1� �c�r�i�t�e�r�i�a� �i�n� �7� �c�a�t�e�g�o�r�i�e�s�,� �b�e�f�o�r�e� �t�h�e�y� �w�i�l�l� �b�e� 

�r�e�c�o�g�n�i�z�e�d� �b�y� �t�h�e� �S�t�a�t�e� �D�i�v�i�s�i�o�n� �o�f� �I�n�d�u�s�t�r�i�a�l� �D�e�v�e�l�o�p�m�e�n�t�.� 

�T�h�e� �p�r�o�g�r�a�m� �h�a�s� �e�s�t�a�b�l�i�s�h�e�d� �a�  ��c�o�m�p�e�t�i�t�i�o�n �� �w�i�t�h� �w�i�n�n�e�r�s� �a�n�d� 

�l�o�s�e�r�s� �i�n� �t�h�a�t� �u�n�r�e�c�o�g�n�i�z�e�d� �c�o�m�m�u�n�i�t�i�e�s� �w�i�l�l� �n�o�t� �r�e�c�e�i�v�e� 

�s�u�p�p�o�r�t� �f�r�o�m� �t�h�e� �D�i�v�i�s�i�o�n�.� �B�u�t� �t�h�e� �r�e�a�l� �l�o�s�s� �w�i�l�l� �o�c�c�u�r� 

�w�h�e�r�e� �a� �c�o�m�m�u�n�i�t�y� �t�r�i�e�s� �t�o� �b�e�c�o�m�e� �c�e�r�t�i�f�i�e�d�,� �s�p�e�n�d�i�n�g� �a� 

�c�o�n�s�i�d�e�r�a�b�l�e� �s�u�m� �o�f� �m�o�n�e�y� �t�o� �d�o� �s�o�,� �a�n�d� �t�h�e�n� �f�a�i�l�s�.� �T�h�e
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�c�r�i�t�e�r�i�a� �a�r�e� �s�t�i�f�f� �a�n�d� �m�a�n�y� �c�o�m�m�u�n�i�t�i�e�s� �f�e�e�l� �t�h�e�y� �s�h�o�u�l�d� 

�p�a�r�t�i�c�i�p�a�t�e� �d�e�s�p�i�t�e� �t�h�e� �f�a�c�t� �t�h�a�t� �t�h�e�y� �h�a�v�e� �l�i�t�t�l�e� �c�h�a�n�c�e� �o�f� 

�m�e�e�t�i�n�g� �t�h�e� �c�r�i�t�e�r�i�a� �o�r� �o�f� �a�t�t�r�a�c�t�i�n�g� �i�n�d�u�s�t�r�y�.� �T�h�e� �p�r�o�g�r�a�m� 

�i�s� �n�o�t� �p�o�o�r�l�y� �c�o�n�s�t�r�u�c�t�e�d� �i�n� �t�h�a�t� �f�o�r� �s�o�m�e� �c�o�m�m�u�n�i�t�i�e�s�,� �i�t� 

�s�p�e�l�l�s� �o�u�t� �a� �s�e�n�s�i�b�l�e� �c�o�u�r�s�e� �o�f� �a�c�t�i�o�n�.� �B�u�t� �t�h�e�r�e� �i�s� �n�o� 

�a�l�t�e�r�n�a�t�i�v�e� �p�r�o�g�r�a�m� �a�n�d� �t�h�e� �s�t�a�t�e� �f�a�i�l�s� �t�o� �r�e�c�o�g�n�i�z�e� �t�h�e� 

�n�e�e�d� �f�o�r� �a�l�t�e�r�n�a�t�i�v�e�s�.� 

�4�.�3� �F�U�T�U�R�E� �R�E�S�E�A�R�C�H� 
� � 

�T�h�i�s� �t�h�e�s�i�s� �s�u�g�g�e�s�t�s� �s�e�v�e�r�a�l� �a�r�e�a�s� �f�o�r� �f�u�t�u�r�e� �r�e�s�e�a�r�c�h�.� 

�T�h�r�e�e� �b�r�o�a�d� �c�a�t�e�g�o�r�i�e�s� �o�f� �r�e�s�e�a�r�c�h� �a�r�e�:� �i�m�p�r�o�v�e�m�e�n�t�s� �i�n� �t�h�e� 

�i�n�p�u�t�-�o�u�t�p�u�t� �m�o�d�e�l� �a�n�d� �t�h�e� �r�e�g�i�o�n�a�l�i�z�a�t�i�o�n� �t�e�c�h�n�i�q�u�e�,� 

�r�e�s�e�a�r�c�h� �o�f� �t�h�e� �r�e�l�a�t�e�d� �f�a�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�,� 

�s�u�c�h� �a�s�,� �c�o�m�m�u�n�i�t�y� �l�e�a�k�a�g�e�s�,� �i�n�c�o�m�e� �e�f�f�e�c�t�s�,� �o�c�c�u�p�a�t�i�o�n�a�l� 

�s�k�i�l�l�s�,� �a�n�d� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� �s�u�c�c�e�s�s� �p�r�o�b�a�b�i�l�i�t�i�e�s�,� 

�a�n�d� �t�h�i�r�d�l�y�,� �r�e�s�e�a�r�c�h� �i�n�t�o� �t�h�e� �f�e�a�s�i�b�i�l�i�t�y� �o�f� �v�a�r�i�o�u�s� 

�p�o�s�s�i�b�l�e� �s�e�l�f�-�r�e�l�i�a�n�c�e� �s�t�r�a�t�e�g�i�e�s�.� 

�T�h�e� �i�n�p�u�t�-�o�u�t�p�u�t� �m�o�d�e�l� �c�a�n� �b�e� �i�m�p�r�o�v�e�d� �b�y� �d�e�v�e�l�o�p�i�n�g� 

�b�e�t�t�e�r� �e�s�t�i�m�a�t�e�s� �o�f� �t�h�e� �r�e�g�i�o�n�a�l� �p�u�r�c�h�a�s�e� �c�o�e�f�f�i�c�i�e�n�t�s�,� �a�s� 

�w�e�l�l� �a�s� �e�x�a�m�i�n�i�n�g� �t�h�e� �o�t�h�e�r� �r�e�g�i�o�n� �s�p�e�c�i�f�i�c� �c�o�e�f�f�i�c�i�e�n�t�s�.� 

�D�y�n�a�m�i�c� �i�n�p�u�t�-�o�u�t�p�u�t� �m�o�d�e�l�s� �a�n�d� �i�n�t�e�r�r�e�g�i�o�n�a�l� �i�n�p�u�t�-�o�u�t�p�u�t� 

�m�o�d�e�l�s� �a�l�s�o� �i�m�p�r�o�v�e� �c�e�r�t�a�i�n� �c�a�p�a�b�i�l�i�t�i�e�s� �o�f� �t�h�e� �m�o�d�e�l�l�i�n�g� 

�p�r�o�c�e�s�s�,� �b�u�t� �t�h�e�s�e� �t�a�k�e� �a� �c�o�n�s�i�d�e�r�a�b�l�e� �a�m�o�u�n�t� �o�f� �e�f�f�o�r�t�.� 

�D�e�v�e�l�o�p�i�n�g� �b�e�t�t�e�r� �e�s�t�i�m�a�t�e�s� �o�f� �t�h�e� �R�P�C�'�s� �b�y� �g�a�t�h�e�r�i�n�g� �m�o�r�e
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�a�c�c�u�r�a�t�e� �d�a�t�a� �p�r�o�b�a�b�l�y� �o�f�f�e�r�s� �t�h�e� �b�i�g�g�e�s�t� �i�m�p�r�o�v�e�m�e�n�t� �t�o� �t�h�e� 

�m�o�d�e�l�.� 

�I�n� �c�o�m�p�a�r�i�n�g� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �e�n�e�r�g�y� �s�e�l�f�-� 

�r�e�l�i�a�n�c�e�,� �s�e�v�e�r�a�l� �a�d�d�i�t�i�o�n�a�l� �q�u�e�s�t�i�o�n�s� �w�e�r�e� �r�a�i�s�e�d�.� �H�o�w� �c�a�n� 

�w�e� �b�e�s�t� �m�e�a�s�u�r�e� �a�n�d� �w�h�a�t� �a�r�e� �t�h�e� �i�m�p�a�c�t�s� �o�f� �m�o�n�e�y� �l�e�a�k�i�n�g� 

�f�r�o�m� �a� �c�o�m�m�u�n�i�t�y�?� �W�h�a�t� �a�r�e� �t�h�e� �i�n�c�o�m�e� �e�f�f�e�c�t�s� �o�f� �p�r�o�v�i�d�i�n�g� 

�l�o�c�a�l� �a�l�t�e�r�n�a�t�i�v�e� �e�n�e�r�g�y�,� �f�o�o�d� �o�r� �o�t�h�e�r� �g�o�o�d�s�?� �C�a�n� �a�n�y� 

�g�e�n�e�r�a�l�i�z�a�t�i�o�n�s� �b�e� �m�a�d�e� �a�b�o�u�t� �t�h�e� �o�c�c�u�p�a�t�i�o�n�a�l� �s�k�i�l�l�s� 

�r�e�q�u�i�r�e�d� �b�y� �s�e�l�f�-�r�e�l�i�a�n�c�e� �s�t�r�a�t�e�g�i�e�s� �a�s� �o�p�p�o�s�e�d� �t�o� 

�i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� �s�t�r�a�t�e�g�i�e�s�?� �W�h�a�t� �a�r�e� �t�h�e� �i�m�p�a�c�t�s� �o�f� 

�s�e�l�f�-�r�e�l�i�a�n�c�e� �o�n� �t�h�e� �c�y�c�l�i�c�a�l� �s�e�n�s�i�t�i�v�i�t�y� �o�f� �a�n� �e�c�o�n�o�m�y�?� 

�A�n�d� �h�o�w� �c�a�n� �w�e� �d�e�t�e�r�m�i�n�e� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �s�u�c�c�e�s�s� �f�o�r� �a� 

�c�o�m�m�u�n�i�t�y� �e�m�p�l�o�y�i�n�g� �a�n� �i�n�d�u�s�t�r�i�a�l� �d�e�v�e�l�o�p�m�e�n�t� �s�t�r�a�t�e�g�y�?� 

�E�a�c�h� �o�f� �t�h�e�s�e� �q�u�e�s�t�i�o�n�s� �r�e�q�u�i�r�e�s� �m�o�r�e� �d�e�t�a�i�l�e�d� �r�e�s�e�a�r�c�h� �a�n�d� 

�w�o�u�l�d� �c�o�n�t�r�i�b�u�t�e� �t�o� �t�h�e� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�i�s� �t�h�e�s�i�s� 

�q�u�e�s�t�i�o�n�.� 

�T�h�e� �t�h�i�r�d� �c�a�t�e�g�o�r�y� �o�f� �r�e�s�e�a�r�c�h� �i�n�v�o�l�v�e�s� �t�h�e� 

�i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �o�t�h�e�r� �p�o�t�e�n�t�i�a�l� �s�e�l�f�-�r�e�l�i�a�n�c�e� �s�t�r�a�t�e�g�i�e�s�.� 

�A�f�t�e�r� �i�d�e�n�t�i�f�y�i�n�g� �a�r�e�a�s� �o�f� �t�h�e� �e�c�o�n�o�m�y�,� �p�l�a�n�s� �m�u�s�t� �b�e� 

�d�e�v�e�l�o�p�e�d� �a�n�d� �t�h�e� �f�e�a�s�i�b�i�l�i�t�y� �o�f� �t�h�e� �p�l�a�n�s� �m�u�s�t� �b�e� 

�e�v�a�l�u�a�t�e�d�.� �R�e�s�e�a�r�c�h� �s�h�o�u�l�d� �b�e�g�i�n� �t�o� �e�x�a�m�i�n�e� �t�h�e� �m�a�n�y� �g�r�a�s�s� 

�r�o�o�t�s� �e�f�f�o�r�t�s� �a�t� �c�o�m�m�u�n�i�t�y� �s�e�l�f�-�r�e�l�i�a�n�c�e� �a�n�d� �d�e�v�e�l�o�p� 

�a�d�a�p�t�a�t�i�o�n�s� �f�o�r� �t�h�e� �e�c�o�n�o�m�i�c� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �e�n�t�i�r�e� 

�c�o�m�m�u�n�i�t�i�e�s� �a�n�d� �r�e�g�i�o�n�s�.� �A�n� �a�w�a�r�e�n�e�s�s� �o�f� �t�h�e� �h�u�m�a�n� �s�c�a�l�e� �o�f
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�g�r�a�s�s� �r�o�o�t�s� �e�f�f�o�r�t�s� �a�n�d� �o�f� �s�e�l�f�-�r�e�l�i�a�n�c�e� �a�t�t�i�t�u�d�e�s� �m�u�s�t� �b�e� 

�k�e�p�t� �i�n� �m�i�n�d� �s�o� �a�s� �n�o�t� �t�o� �i�n�a�p�p�r�o�p�r�i�a�t�e�l�y� �a�p�p�l�y� �a� �s�u�c�c�e�s�s�f�u�l� �©� 

�n�e�i�g�h�b�o�r�h�o�o�d� �p�r�o�g�r�a�m� �t�o� �a� �l�a�r�g�e� �c�i�t�y�.� �T�h�i�s� �a�r�e�a� �o�f� �r�e�s�e�a�r�c�h� 

�i�s� �p�r�o�b�a�b�l�y� �t�h�e� �m�o�s�t� �n�e�e�d�e�d� �a�s� �r�e�s�e�a�r�c�h� �h�a�s� �o�n�l�y� �r�e�c�e�n�t�l�y� 

�b�e�g�u�n� �t�o� �e�x�a�m�i�n�e� �t�h�e�s�e� �a�l�t�e�r�n�a�t�i�v�e�s� �f�r�o�m� �a� �l�o�c�a�l� �g�o�v�e�r�n�m�e�n�t� 

�p�e�r�s�p�e�c�t�i�v�e�.



�A�p�p�e�n�d�i�x� �A� 

�S�T�A�T�E� �S�P�E�C�I�F�I�C� �C�O�E�F�F�I�C�I�E�N�T�S� 

�T�h�e� �e�i�g�h�t� �s�t�a�t�e� �s�p�e�c�i�f�i�c� �c�o�e�f�f�i�c�i�e�n�t�s� �a�r�e� �t�h�e� �k�e�y� 

�c�o�m�p�o�n�e�n�t�s� �o�f� �t�h�e� �i�n�p�u�t�-�o�u�t�p�u�t� �m�o�d�e�l� �i�n� �a�n�y� �a�t�t�e�m�p�t� �t�o� 

�r�e�g�i�o�n�a�l�i�z�e� �t�h�e� �m�o�d�e�l�.� �I�t� �i�s� �u�n�c�l�e�a�r� �a�t� �t�h�i�s� �p�o�i�n�t� �j�u�s�t� �h�o�w� 

�s�e�n�s�i�t�i�v�e� �t�h�e� �m�o�d�e�l� �i�s� �t�o� �c�h�a�n�g�e�s� �i�n� �t�h�e� �c�o�e�f�f�i�c�i�e�n�t�s�,� �b�u�t� 

�t�h�e� �R�P�C�'�s� �a�r�e� �c�l�e�a�r�l�y� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t�.� �F�o�r� �t�h�e� �o�t�h�e�r� 

�s�e�v�e�n� �c�o�e�f�f�i�c�i�e�n�t�s�,� �i�t� �w�a�s� �d�e�c�i�d�e�d� �n�o�t� �t�o� �a�t�t�e�m�p�t� �t�o� �d�e�v�e�l�o�p� 

�r�e�g�i�o�n�a�l� �e�s�t�i�m�a�t�e�s�,� �b�u�t� �t�o� �u�s�e� �t�h�e� �s�t�a�t�e� �e�s�t�i�m�a�t�e�s�.� �H�o�w�e�v�e�r� 

�i�t� �i�s� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �f�u�t�u�r�e� �r�e�s�e�a�r�c�h� �c�o�n�s�i�d�e�r� �d�e�v�e�l�o�p�i�n�g� 

�r�e�g�i�o�n�a�l� �e�s�t�i�m�a�t�e�s� �f�o�r� �s�e�c�t�o�r� �c�o�e�f�f�i�c�i�e�n�t�s� �t�h�a�t� �a�r�e� �b�e�l�i�e�v�e�d� 

�t�o� �b�e� �d�i�f�f�e�r�e�n�t� �t�h�a�n� �t�h�e� �s�t�a�t�e� �c�o�e�f�f�i�c�i�e�n�t�s�.� �E�m�p�h�a�s�i�s� 

�s�h�o�u�l�d� �b�e� �p�l�a�c�e�d� �p�r�i�m�a�r�i�l�y� �o�n� �t�h�e� �o�b�v�i�o�u�s� �s�e�c�t�o�r�s�,� �r�a�t�h�e�r� 

�t�h�a�n� �d�e�v�e�l�o�p�i�n�g� �e�s�t�i�m�a�t�e�s� �f�o�r� �a�l�l� �5�0�1� �s�e�c�t�o�r�s� �o�f� �t�h�e� �m�o�d�e�l�,� 

�l�.�e�.� �i�f� �t�h�e� �c�o�s�t� �o�f� �f�o�o�d� �i�s� �s�i�g�n�i�f�i�c�a�n�t�l�y� �l�e�s�s� �i�n� �t�h�e� �r�e�g�i�o�n� 

�r�e�l�a�t�i�v�e� �t�o� �t�h�e� �s�t�a�t�e� �a�n�d� �r�e�l�a�t�i�v�e� �t�o� �o�t�h�e�r� �h�o�u�s�e�h�o�l�d� 

�c�o�n�s�u�m�p�t�i�o�n�,� �t�h�e�n� �t�h�e� �H�H�C� �f�o�r� �f�o�o�d� �s�e�c�t�o�r�s� �s�h�o�u�l�d� �b�e� 

�e�s�t�i�m�a�t�e�d� �f�o�r� �t�h�e� �r�e�g�i�o�n�.� �T�h�i�s� �a�p�p�e�n�d�i�x� �p�r�o�v�i�d�e�s� �a� �d�e�t�a�i�l�e�d� 

�d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �s�e�v�e�n� �c�o�e�f�f�i�c�i�e�n�t�s� �n�o�t� �c�h�a�n�g�e�d� �i�n� �t�h�i�s� 

�s�t�u�d�y�,� �t�h�e� �m�e�t�h�o�d� �u�s�e�d� �b�y� �t�h�e� �m�o�d�e�l� �t�o� �d�e�v�e�l�o�p� �t�h�e� 

�c�o�e�f�f�i�c�i�e�n�t�s�,� �t�h�e� �m�e�t�h�o�d� �a�n�d� �d�a�t�a� �n�e�c�e�s�s�a�r�y� �t�o� �a�d�j�u�s�t� �t�h�e�m� 

�t�o� �r�e�g�i�o�n�a�l� �c�o�e�f�f�i�c�i�e�n�t�s�,� �a�n�d� �t�h�e� �i�m�p�l�i�c�a�t�i�o�n�s� �o�f� �u�s�i�n�g� 

�s�t�a�t�e� �r�a�t�h�e�r� �t�h�a�n� �r�e�g�i�o�n�a�l� �c�o�e�f�f�i�c�i�e�n�t�s� �i�n� �a� �r�e�g�i�o�n�a�l� �m�o�d�e�l�.� 
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