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(ABSTRACT) 

Eight contemporary population growth (PG) thinkers serve 

as a representative sampling of the cross-section of current 

PG ideas. Using the philosophical models of problems provided 

by Laudan (1977) and Nickles (1978, 1980a, 1981), these eight 

PG spokespersons are shown to have different conceptions of 

what a "problem" is. Such differences are shown to have 

Significant impact in ordering the present PG debate. In 

particular, these differences are a source of 

incommensurability and/or disagreement among the thinkers. 

They are also entail that alternative senses of the "real 

problems" are being considered. The final chapter recommends 

a framework which will improve PG discourse as it presently 

stands. Emphasis is placed on interaction of the 

spokespersons, integration of other literatures (in 

particular, ecological economics and feminist scholarship), 

and delivery of argument.
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Chapter 1 
INTRODUCTION 

According the United Nations the world population in 1990 

was 5.29 billion people. A more important statistic, however, 

is the distribution of population in terms of development. 

Less developed countries (LDCs) constitute 4.09 billion (about 

77%) of the total while the more developed world (DCs) has 

1.21 billion (about 23%). But perhaps the most important 

figures, at least in terms of its prevalence in population 

discussions, are the rates of population growth, which the 

U.N. projects as 2.08% (for the LDCs) and 0.48% (for the DCs) 

annual growth from 1990-1995 (UNPF 1991, 39).* If these rates 

remain relatively stable for the next seventeen years, and 

there is fair reason to believe they will, the world in the 

year 2010 will have 7.50 billion people, of which 6.17 billion 

will live in the LDCs and 1.33 in the DCs. "So why fret?," 

someone might interject. To some this might be an appropriate 

response, but for others it is an entirely misguided one, and 

one that could spell disaster for many humans, and soon 

thereafter, all of humankind. In a nutshell, this response and 

  

‘Although the percentage growth will be over five times 
greater in the LDCs, there still will be growth in the DCs. 
And given that people in the DCs have a greater impact on the 
environment by virtue of their higher energy and material 
consumption, one should not get the impression that the 
population growth in the DCs is insignificant. 
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the vigorous attacks on it constitute what is known as "the 

population growth (PG) debate." 

Discussions about population (at least that which remains 

on record) date back to classical Greece. At that time, 

population was a sign of strength both at the familial and the 

state level. States (e.g., Athens and Sparta) had population 

policies, similar, in fact, to some found in the world today. 

For example, Aristotle notes how men were persuaded to have 

large families, ". . . he who had three children should be 

excused the night watch, and that he who had four should pay 

no taxes." (in Hutchinson 1967, 9) However, after the 

Pelopponesian War (434-404 B.c.), serious questions began to 

be raised about the desirability of further PG. The reason was 

that the Greeks were confronted with pressing political and 

economic concerns; 

the former outlets of trade and migration were 
closing or already closed by the filling up of the 
desirable colonial lands, trade rivals had 
appeared, Asia Minor was increasingly dominated by 
the Persians, and the western Mediterranean was 
being blocked off by the expansion of Carthage and 
Rome. (Hutchinson 1967, 10) 

Not surprisingly, a debate ensued and the "population debate" 

made its appearance into the historical record. 

Though population remained an object of interest from 

classical Greece well into the Middle Ages, only "rudimentary" 

analyses were conducted prior to the seventeenth century, the 

early part of which was the "period par excellence of 
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populationist theory and policy." (Hutchinson 1967, 28) By the 

year 1800, largely as a result of contributions made in 

England and France, remarkable strides had been made in 

establishing the structures for the two competing sides (viz. 

optimism and pessimism) of the population question, including 

the relation between population and food, the notion of 

approaching a limit, the geometric character of PG, and the 

concept of checks. However, it wasn’t until 1798 that the most 

Significant work, as indicated by its numerous citations in 

contemporary PG-related literature, was published. In that 

year, Thomas Robert Malthus (1766-1834) anonymously submitted 

An Essay on the Principle of Population for publication. In 

this work, Malthus contends that population increases more 

quickly than the means of subsistence. Central to this 

contention is his conception that while population was capable 

of growing at an exponential rate, subsistence could only be 

expanded at an arithmetic rate. This formulation has been 

helpful to many thinkers, including Charles Darwin, who, upon 

reading the Essay began to "appreciate the constancy of the 

pressure behind the competition for food and space--a 

constancy essential to his own theory of species selection in 

nature." (Winch 1992, xi) According to Winch (1987), Malthus’ 

name has so dominated later PG discussions because he was the 

first "to present as a universal and perpetual dilemma" the 

idea that



the prospects for permanent improvement in the 
condition of the mass of society in all countries 
was placed in a precarious balance by an unequal 
race between the hare of population growth and a 
tortoise representing the power to expand food 
production. (1) 

As amazing at it may seem, we now have sufficient historical 

context for engaging in the discussion which follows, as the 

PG thinkers at the core of this investigation very rarely 

mention the names of other authors or thinkers who have 

written on the question of population prior to the 1960s. In 

fact, the relatively simple Malthusian relationship gets so 

much attention that one begins to wonder whether contemporary 

PG thinkers are cognizant of the numerous population tracts 

published in the last 200 years. 

But why be concerned with PG discourse now? The Earth 

Summit (officially designated the U.N. Conference on 

Environment and Development (UNCED)) held in Rio de Janeiro in 

the June 1992 is just one of many recent indications that 

environmental issues are getting serious attention by the 

majority of world leaders. Along with this renewed interest, 

one finds an increased intensity in the debates regarding 

numerous environmental questions. International discussion is 

further complicated by the ever expanding nature of 

environmental considerations--contemporary examples include 

the hole in the ozone layer and biodiversity. Inextricably 

related to these environmental matters is the question of



population growth, which is no less complex. According to 

Nafis Sadik, Executive Director of the U.N. Population Fund, 

PG issues are central to any discussion of forces impacting 

the environment (UNPF 1991, 3). And although there is wide 

disagreement on how continued PG might affect the environment 

(as will become increasingly clear from the positions 

presented later), there is general agreement that, outside of 

an extraordinary (even apocalyptic) development in the near 

future, increasing the size of the population will inevitably 

require more sacrifice on the part of the environment. At the 

1992 Earth Summit, there was general consensus that the PG 

issue would need to be addressed, despite the hesitations and 

the difficulties of doing so (Holloway 1992). With this 

motivation, I have set to answer "How might the PG discussion 

proceed more constructively?" This is my ultimate question, 

and the one I attempt to answer by providing a framework for 

PG discourse (found in chapter 4). 

But before suggesting a framework for PG discourse, I 

first need to engage the details of the PG debate. Relevant PG 

sub-questions include: Will the present trends in population 

expansion continue, which promise to put 10 billion people or 

more on the earth by the middle of next century? What will be 

the repercussions of such a development? Need we be concerned? 

And if the future looks bleak--i.e. wrought with extensive 

famine and pestilence--what steps can our present civilization 
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take to insure that our species will continue to survive on 

this Earth well into the future? Fundamentally, what type of 

world do we want to live in and what means are available to 

reach that goal? This is not an easy question--only the ends 

and means of life--but one that needs to be asked now, if not 

into perpetuity. PG thinkers are currently in the process of 

asking many of these and similar questions. This work will 

focus on the arguments and thoughts of the following PG 

thinkers: Lester Brown, Barry Commoner, Paul Ehrlich, Bernard 

Gilland, Garrett Hardin, Herman Kahn, Robert McNamara, and 

Julian Simon (see Table I and Table II, found in chapter 2, 

for a brief description of these thinkers and their 

positions). One major task of this thesis is to outline and 

analyze the arguments of these eight contemporary thinkers on 

population growth. Only with a sufficiently broad introduction 

to these thinkers’ claims, assumptions, ideologies and values, 

communication patterns, and subjects of neglect can one expect 

to have much to contribute to the discourse. 

But why eight thinkers and why the above eight? In 

selecting which PG thinkers to concentrate on, I made a 

special effort to assemble a group whose members met the 

following three criteria: (1) be well-known for their work in 

matters relevant to PG; (2) they provide coherent, detailed, 

distinct, and relevant arguments; and, (3) they come from a 

variety of disciplinary backgrounds. Let me explain the 
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intention and substance of these criteria. The first criterion 

selects for prominent spokespersons of PG matters, as 

indicated by their being cited in recent third person 

literature (see Paehlke (1989), Mann (1993), Russett and Starr 

(1985), Repetto (1987), Wagar (1991)).* The second criterion 

selects for thinkers who discuss germane PG topics (from the 

perspective of policy) but whose views do not overlap too 

much. Criterion three selects for thinkers who have different 

senses of what information is relevant to PG, as this is 

expected to have considerable influence on a person’s outlook 

(worldview). Much third person literature draws on 

disciplinary distinctions for important findings, although I 

  

“As way of indicating how "popular" these gentleman are 
both in social science as well as science literature, I now 
present the results of a brief citation analysis of my eight 
PG thinkers. Number of citations, excluding self-citations, 
(in parentheses after the corresponding year(s)): Social 
Science Citation Index (SSCI) (Brown 1976-80 (32), 1981-85 
(40), 1990 (28), 1991 (25); Commoner 1976-80 (127), 1981-85 
(70), 1990 (10), 1991 (19); Ehrlich 1976-80 (42), 1981-85 

(10), 1990 (6), 1991 (17); Gilland 1976-80 (3), 1981-85 (3), 

1990 (0), 1991 (1); Hardin 1976-80 (214), 1981-85 (235), 1990 

(67), 1991 (82); Kahn 1976-80 (123), 1981-85 (74), 1990 (6), 

1991 (7); McNamara 1976-80 (7), 1981-85 (10), 1990 (0), 1991 

(0); Simon 1976-80 (17), 1981-85 (105), 1990 (18), 1991 (21)); 

Science Citation Index (SCI) (Brown 1975-79 (7), 1980-84 (7), 
1988 (6), 1991 (21); Commoner 1975-79 (52), 1980-84 (21), 1988 

(3), 1991 (0); Ehrlich 1975-79 (14), 1980-84 (4), 1988 (1), 

1991 (7); Gilland 1975-79 (0), 1980-84 (1), 1988 (0), 1991 

(0); Hardin 1975-79 (94), 1980-84 (56), 1988 (9), 1991 (26); 

Kahn 1975-79 (27), 1980-84 (19), 1988 (0), 1991 (1); McNamara 
1975-79 (2), 1980-84 (1), 1988 (0), 1991 (0); Simon 1975-79 

(0), 1980-84 (9), 1988 (1), 1991 (6). Clearly not all of the 
thinkers were chosen because they were "popular." In 
particular, Gilland and McNamara were chosen primarily because 
of their unique disciplinary perspective. 
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think that some of these are unfounded (as I discuss later). 

In terms of the number, the eight thinkers listed above? 

satisfy the above criteria while allowing for a reasonably 

straight-forward discussion;* additional vantage points might 

have clouded the picture more than necessary. I feel confident 

that I have set up the playing field for the PG debate because 

many works (including Bailey (1990b), Boyce (1990), Dunlap 

(1983), Mann (1993), Paehlke (1989), and Russett and Starr 

(1985)) tend to draw the boundaries in much the same way.® A 

more expanded version of this thesis, perhaps in the form of 

a book to follow, would undoubtedly include a more extensive 

account of PG thinkers from Third World, minority, and 

underprivileged communities. 

  

-From this point on, PG thinkers, PG spokesperson, PG 

voices, etc. will refer to only these eight figures. 

“A few other methodological comments deserve notice. In 
my attempt to determine who the major spokespersons of PG were 
I referred to the Infotrac Expanded Academic Index. This index 
contains literature, published between January 1980 - February 
1993, from a wide range of scholarly (e.g., African Studies 
Review, American Journal of Physical Anthropology, Ecology, 
Soviet Geography, American Demographics, Far Eastern Economic 
Review, UN Chronicle, and the Bulletin of Atomic Scientists) 
as well as more popular (The Atlantic Monthly, Science Digest, 
The Futurist) periodicals. Under the heading of "population 
growth" there were 250 articles mentioned, 24 of which I read 
fully (as the overwhelming majority of the articles were on 
peripheral subjects) and 12 of which are included in my 
reference section. 

"My account however is much broader in scope and a much 
more thorough examination of the thinkers’ ideologies, 
assumptions, omissions, and communications. 
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Despite the fact that all eight spokespersons happen to 

be men, Caucasian, and from Western traditions, I feel that 

their views still adequately represent a large spectrum of 

ideas on PG.°® There definitely exist areas where their ideas 

are lacking and these will be described when appropriate. In 

fact, one of the goals of my research is to identify and draw 

on those ideas, although prominent or even central in other 

literatures, that have particularly important implications for 

PG conceptions, but are lacking within the PG discourse. 

A second focus of this thesis will revolve around the PG 

thinkers’ conceptions of "oroblem." Whether we, as 

conscientious, dedicated, truth-seeking individuals, perceive 

a need to protect ourselves (or others) against a so-called 

"population explosion" depends on how we delineate and delimit 

the problems at hand. Policy decisions, in the form of 

referenda, laws, treaties, or embargoes, reguire discourse on 

the relevance and cogency of various arguments and positions. 

The substance of each of these arguments depends on how the 

problem is posed. 

Given the particular importance that I attach to how the 

problem of PG is posed, and given that the PG thinkers come at 

  

‘While a few Third World thinkers of PG do find their way 
into my thesis, the majority of works used are from Western 
sources. However, many of my eight thinkers draw on Third 
World perspectives of PG in their works, in particular 
Commoner (1992) and Brown et al. (1991). 
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the issue with a wide variety of background assumptions and 

disciplinary frameworks, I endeavor to examine the substance 

of PG thinkers’ arguments using existing models of problems as 

a means of understanding important differences found within PG 

discourse. Specifically, I introduce ideas from two modern 

philosophical models of problems--Laudan (1977) and Nickles 

(1978, 1980b, 1981), in order to draw on a few of their 

structural elements. Among those concepts which are the most 

important for our purposes include Laudan’s categorizations of 

conceptual/empirical problems and solved/unsolved/anomalous 

problems and Nickles’ account of constraints on problems. 

Importing these structural elements into the PG discussion 

directly is not possible however, because the problems Laudan 

and Nickles were considering are of a different sort than 

those generally found in PG matters, in that PG problems are 

coming to science and not from science. But importing these 

structural elements, once qualified, into the PG discussion 

has great utility. By providing evidence for the following 

claims: (1) some thinkers take as empirical what others 

consider conceptual (and vice versa); (2) different views 

exist as to whether specific problems are solved, unsolved, or 

anomalous; and (3) the thinkers’ constraints are equivocal and 

sometimes ideological in nature; I substantiate a principal 

conclusion of this work, i.e., that debates over the effect of 

population growth on the earth and its inhabitants have been 

10



inconclusive because the parties to these debates operate with 

alternative conceptions of what a problem is, and hence 

alternative senses of the "real problems" that need to be 

addressed. And, consequently, the current state of play 

prevents any unequivocal evaluation of the arguments made by 

the various sides. 

And as alluded to earlier, my last, and most important, 

aim is to provide a framework within which PG discourse may 

become more focused and purposeful. This framework will be 

based on both a quantitative and a qualitative analysis of the 

PG thinkers’ outlooks. In quantitative terms, I will assign a 

positive or negative numerical value to measure the strength 

and direction of the causal relationship that each thinker 

perceives between PG and other socially relevant environmental 

factors (e.g., food, ecological stability, etc.). More 

qualitatively, I will assemble the ideologies, assumptions, 

and omissions found in the thinkers’ accounts with an eye 

toward offering recommendations meant to improve PG dialogue. 

These recommendations will focus on three areas of PG 

discourse--character, content, and domain of argumentation-- 

and are directed not only to the eight spokespersons 

highlighted in this thesis, but also to other thinkers who may 

enter the PG discussion now or in the future. With this 

introduction, let me now outline the structure of the thesis 

and briefly reiterate the major goals of each section. Chapter 
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2 consists of an short piece on each of the eight contemporary 

PG thinkers followed by an analysis section. The analysis 

section attempts to lay out the central elements in their 

conceptualizations of PG. Special attention is paid to their 

critical claims, their underlying assumptions and values, 

their communication patterns, and the neglected features of 

their accounts. 

Chapter 3 begins with an articulation of Laudan’s (1977) 

and Nickles’ (1978, 1980b, 1981) models of problems. These 

models, although developed in reference to problems found in 

the natural sciences, provide important conceptual structures 

for future PG discussion. The second half of chapter 3 is 

dedicated to showing how the PG thinkers are working with 

different conceptualizations of problems. Further, these 

differences are shown to have negative implications for 

constructive PG debate. 

The final chapter, chapter 4, is broken into three 

sections. Each section serves as part of a recommended 

framework for future PG discourse. Section one consists of a 

quantification of the thinkers’ views, specifically in terms 

of the causal relationship of PG and many societal elements 

(e.g., food, pollution, morality, equality, etc.). Section two 

draws on the ideology, assumptions and omissions (as 

articulated in chapters 2 and 3) of the thinkers to show that 

certain improvements in the character, content, and domain of 

12



their argumentation will further the goals of PG discourse. 

The last section provides a brief outline of the potential 

implications of importing the ideas of two often overlooked 

intellectual traditions--feminist perspectives and ecological 

economics--into the PG debate. When taken together, the 

comments of this chapter will hopefully offer serious 

alternatives to the present structure and content of PG 

discourse. 

Having thus presented an exposition of this work, I shall 

now try to put the reader in the proper frame of mind by 

briefly clarifying a few important points. In many ways a 

reflexive move, these clarifications are meant to give the 

reader a better idea of the nature of my analysis. 

Some have simplified the population debate by describing 

it as a clash between polar communities--those who are think 

PG is a major problem facing humanity now and those who regard 

PG as unproblematic--a dichotomous move which I contend only 

confuses and obfuscates the central issues. There a few 

reasons why I feel this way. First, recent economics shows 

definite signs of support for the limits-to-growth model’, 

  

’In simple terms, the limits-to-growth model means that 
the world’s economy cannot grow forever because as the world’s 
resources become scarcer, further use of those resources 
yields diminishing returns. The Club of Rome, a self-appointed 
group of economists, industrialists, and environmentalists 
which convened for the first time in 1968, introduced and 
articulated this model’s major features (Russett and Starr 
1985, 549). Among its assumptions were: (1) natural and social 

13



suggesting that disciplinary outlooks change over time. 

Second, the views of the members of a professional group, such 

as "ecologists," "biologists" or "social scientists" tend to 

get treated as if they were uniform, which just isn’t the 

case. Furthermore, divisions made along the lines of 

disciplinary association (e.g., ecologists/economists (see 

Simon 1987) or cornucopians/environmentalists (see Grant 

1983)) or ideological stance (e.g., Cassandras/Pollyannas (see 

Mann 1993)) tend to underestimate the true continuum of views 

which exist.® In no way am I suggesting that there do not 

exist institutional biases which predispose a group of 

individuals to conceptualize the world in a certain way and 

not another. Nevertheless, recent work in both ecology and 

economics indicate that a great deal of integration is not 

only possible but can result in some very enlightening 

commentaries (see Cobb & Daly 1989, Boulding 1992, Daly 1986, 

Hamrin 1980). In order to avoid such stereotyping in this 

  

resources are finite; (2) consumption will continue at current 
rates; and (3) techno-fixes are unlikely phenomena. Among it 
conclusions were: (1) resources become more expensive; (2) 
many of the world’s inhabitants cannot afford resources; and 
(3) massive decline in consumption (see the Club of Rome’s 
Limits to Growth 1972). 

SMann (1993) actually notes that "the debate has spread 
between two poles" which are not restricted by disciplinary 
boundaries. However, he tends to overstate the disciplinary 
polarization of today’s PG discussion. 
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work, I have refrained from categorizing the PG thinkers when 

lacking ample reason to do so.’ 

The policy implications of PG discussions, both as 

described in this thesis as well as more generally, are 

abundant. The policies that the PG thinkers want to influence 

range widely beyond PG per se (Tables III and IV in chapter 3 

give one a sense of how varied the PG-related elements are and 

how diverse the relationships drawn can be). Thus, it appears 

that PG acts as a lightning rod for discussing any of a 

variety of environmental issues. That is, although the PG 

thinkers appear to be talking about PG, the way they talk 

about it (i.e., the multifarious contexts in which they locate 

PG) suggests that they really mean to focus on other issues. 

So even though PG itself may not be the chief matter of 

interest of the thinkers I deal with, all the them consider it 

sufficiently relevant to their more pressing concerns to 

dedicate a significant portion of their work discussing it 

specifically. This observation further supports my view that 

PG is a unique object of study in that such a large number of 

environmental considerations are so closely connected to it, 

allowing for a particularly edifying and revealing subject of 

study. 

  

"Actually, Chapter 2 is structured in a way that makes it 
appear that I am grouping the thinkers for purposes of 
polarizing the debate, while, in fact, no such desire exists. 
More on this later. 
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Population is also a subject that provokes’ strong 

feelings in organized religion. The promotion of celibacy, the 

forbidden use of human-made birth control devices, and the 

entire pro-choice/pro-life imbroglio are evidence of the 

degree to which population thinking is permeated with 

religious and spiritual principles. Though I recognize the 

Significance of these values, due primarily to their 

prevalence in society, they do not find their way into our 

discussion, at least at any substantive level. This is the 

case, surprisingly, because such spiritual edicts really 

aren’t the basis of support for the relevant arguments 

presented by the eight thinkers. Undoubtedly, any discussion 

of population at the individual level would require discussion 

of them to a much greater extent. 

And finally, a further qualification of my account needs 

to be made. Traditionally, a strong component of population 

study has concentrated on straightforward demographics, 

including questions of population size, population density, 

population growth, population distribution and other vital 

statistics pertaining to the health of the populace. But our 

discussion will not emphasize the results of this vast 

literature. This is because, excepting the casual reference, 

the PG thinkers rarely make explicit mention of the work of 

professional demographers, the reasons for which might itself 

make an interesting research topic. 
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CHAPTER 2 
Population Growth Thinkers: Their Concerns, 

Assumptions, Relations, and Omissions 

Introduction 

Recently I had a dream which, somewhat ironically, drove 

home many points critical to the PG question. In the dream, 

two young business scholars were standing on a crowded 

Sidewalk somewhere in New York City. They announced to the 

public that they were going to hold a meeting. On their agenda 

this day was a discussion about a recently published 

environmental text. Despite their efforts, the young scholars 

were only able to persuade two people, a leading advocate of 

environmental matters and her son, to join them in the 

discussion. As the meeting began, one scholar asked, in a 

manner indicating that he knew little about it, "Does anyone 

have this book?" To the amazement of the scholars, the 

advocate raised her hand within which she held the text. Ina 

disappointing air, the second scholar said to the first, "How 

are WE going to discuss this book with this woman who has 

apparently read the book cover to cover and then some?" At 

this point, possibly induced by the lack of constructive 

discourse, I woke up. 

Surprisingly perhaps, this dream has much to say as we 

venture to discuss, in much greater detail, the various 

viewpoints of population growth. The following ideas should be 
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kept in mind during the discussion which follows. The 

advocate, holding the book high in her hand represents those 

who have knowledge by virtue of purchasing it and securing it; 

information need not constitute knowledge. Few members of the 

public feel interested or threatened by the topic; 

participation need not reflect relevance and import. Business 

students and ecological advocates interact; thinkers on a 

specific subject may come from different fields and vantage 

points. The advocate is considered omniscient in the area of 

environmental issues because she "knows" one recent work; a 

chosen work need not be representative of the Ilarger 

discussion and the novelty of a work doesn’t give it 

precedence. And finally, New York City is the home to the 

meeting; such debates are not and should not be taking place 

only in the urban areas of the first world. This dream is an 

allegory that captures the biases that I bring to the 

interpretation of the PG debates. 

Upon a cursory inspection of the relevant literature, one 

easily surmises that there exist differences, as well as 

Similarities, among the various spokespersons of population 

growth (PG). However, the relative ease with which one 

recognizes differences is not indicative of the effort 

required to get at the root of the different viewpoints. Ina 

effort to come to a deeper understanding of the thinkers’ 

differences, I will attempt to answer the following questions 
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in this chapter: 

(1) What are the major reasons why PG is/isn’t a 
problem? 

(2) What are the critical claims upon which these 
reasons are based? 

(3) What are the underlying assumptions and values? 
(4) What communication patterns exist among’ the 

thinkers? 
(5) What are the neglected features and why are they 

overlooked? 

In what follows, I will answer these questions for eight 

spokespersons on the issue of PG. The order in which I examine 

each thinker’s views is rather arbitrary but each figure 

scrutinized has something unique to offer the discussion. My 

review is by no means exhaustive of the material but I do make 

an effort to touch as many bases as possible within the 

limited space provided. As indicated in chapter 1, the 

personalities I will be dealing with are Julian Simon, Barry 

Commoner, Paul Ehrlich, Bernard Gilland, Garrett Hardin, 

Herman Kahn, Robert McNamara, and Lester Brown. A general 

discussion which answers the above questions in more specific 

detail will follow the brief overview provided of the major 

themes of each thinker. 

The Voices 

In order to start on the right footing, the discussion 

will begin with a highly controversial and unorthodox thinker 

of PG. Julian Simon, a professor of business administration at 
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the University of Maryland, has written extensively on the 

economic aspects of population. Population Matters (1990), one 

of his most comprehensive works, is a collection of bits and 

pieces of Simon’s earlier work; a format which allows Simon to 

discuss the population question from many vantage points. 

Simon holds that PG is in the long term (i.e. in the next 

30-120 years (1990, 172)) a positive development. Other self- 

proclaimed unconventional ideas upheld by Simon are the 

following: (1) raw materials and energy are becoming less 

scarce; (2) the world’s food supply is improving; and (3) the 

U.S. needs more immigrants. For the most part Simon defends 

these positions by referring to economic models (some of which 

he developed) and historical trends. Throughout his arguments 

he makes considerable use of tables and charts for support, 

generally ones that have been tabulated by reputable sources, 

who upon first inspection, would be unlikely to support his 

views, e.g. USEPA. Interestingly enough, Simon also goes to 

great lengths to articulate why it is that his propositions 

are overlooked or poorly received when they do get attention, 

stating emphatically that the messages which "his side" has 

promoted "have stood the test of time." (1990, 1) 

In terms of specific arguments, Simon’s thinking on PG is 

very intriguing. Resource shortages are not to be avoided. The 

main economic mechanism is as follows: 
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PG and increase of income expand the demand for raw 
materials as well as finished products. The 
resulting actual and expected shortages force up 
prices of the natural resource. The increased 
prices trigger the search for new ways to satisfy 
the demand, and sooner or later new sources and 
innovative substitutes are found. Eventually these 
new discoveries lead to natural resources that are 
cheaper than before this process begins, leaving 
humanity better off than if the shortages had not 
appeared. (1990, 2) (my italics) 

Moreover, the use of more resources and the creation of 

temporary shortages will result ina higher standard of living 

for those nations supplying these products, often the 

developing countries. Not surprisingly the notion of 

conservation as a definite good is a myth in Simon’s account. 

He states, "the appropriate question is the best way to create 

resources, and whether it is cheaper to create more resources 

or to prevent use of resources and require saving of waste." 

(1990, 7) 

As regards Malthusian theory (see page 3), Simon states 

that the evidence does not confirm the conventional theory, 

i.e. "the more people using a stock of resources, the lower 

the income of the person, if all else remains equal." (1990, 

166) He notes the explosion of population and economic 

development in Europe from 1650 onward and the individual 

countries of Australia, Norway, and France as illustrative 

examples how output per capita and PG are not correlated. A 

fundamental fact of economic growth, which Simon claims has 

been left out of the standard (1.e. neo-classical) model, is 
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�t�h�e� �i�n�c�r�e�a�s�e� �i�n� �p�r�o�d�u�c�t�i�v�i�t�y� �t�h�a�t� �r�e�s�u�l�t�s� �f�r�o�m� �p�e�o�p�l�e ��s� 

�c�r�e�a�t�i�v�e� �p�o�w�e�r�s� �(�1�9�9�0�,� �1�7�1�)�.� �S�i�m�o�n� �a�l�s�o� �s�u�p�p�o�r�t�s� �t�h�e� �n�o�t�i�o�n� �o�f� 

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

�s�c�a�l�e� �p�r�o�d�u�c�t�i�o�n�.� 

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

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

�e�f�f�e�c�t�s� �a�r�e� �p�o�s�i�t�i�v�e�.�"� �(�1�9�9�0�,� �1�)� �H�i�s� �s�t�r�o�n�g� �r�e�l�i�a�n�c�e� �o�n� �w�e�l�l�-� 

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

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

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

�s�p�e�c�u�l�a�t�i�o�n� �o�r� �c�a�s�u�a�l� �o�b�s�e�r�v�a�t�i�o�n�.�"� �(�1�9�9�0�,� �1�8�9�)�*�°� �H�i�s� �s�t�a�u�n�c�h� 

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

�s�e�n�t�i�m�e�n�t�:� �t�h�e� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�n� �P�G� �a�s� �t�h�e� �m�a�j�o�r� �c�a�u�s�e� �o�f� 

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

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

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

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

�(�1�9�9�0�,� �1�7�4�)� 

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

�C�e�n�t�e�r� �f�o�r� �B�i�o�l�o�g�y� �o�f� �N�a�t�u�r�a�l� �S�y�s�t�e�m�s� �a�t� �Q�u�e�e�n�s� �C�o�l�l�e�g�e� �i�n� �N�e�w� 

� � 

�M�R�m�p�i�r�i�c�a�l� �e�v�i�d�e�n�c�e� �c�a�n�n�o�t� �a�l�w�a�y�s� �b�e� �a�s�s�u�m�e�d� �a�s� �v�a�l�i�d� 
�c�r�i�t�e�r�i�a�.� �B�r�u�c�e� �W�a�l�l�a�c�e�,� �a� �b�i�o�l�o�g�i�s�t� �a�t� �V�i�r�g�i�n�i�a� �T�e�c�h� �a�n�d� 
�m�e�m�b�e�r� �o�f� �t�h�e� �N�a�t�i�o�n�a�l� �A�c�a�d�e�m�y� �o�f� �S�c�i�e�n�c�e�s�,� �p�o�i�n�t�s� �o�u�t� �t�h�a�t� 
�W�i�l�l�i�a�m� �S�h�o�c�k�l�e�y� �p�r�e�f�a�c�e�d� �h�i�s� �a�r�g�u�m�e�n�t� �t�h�a�t� �B�l�a�c�k�s� �a�r�e� 
�i�n�t�e�l�l�e�c�t�u�a�l�l�y� �i�n�f�e�r�i�o�r� �t�o� �W�h�i�t�e�s� �i�n� �m�u�c�h� �t�h�e� �s�a�m�e� �w�a�y�.� 
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�Y�o�r�k� �C�i�t�y�,� �h�a�s� �a�u�t�h�o�r�e�d� �t�h�r�e�e� �b�e�s�t�-�s�e�l�l�i�n�g� �b�o�o�k�s�-�-�S�c�i�e�n�c�e� �a�n�d� 

�S�u�r�v�i�v�a�l� �(�1�9�6�3�)�,� �T�h�e� �C�l�o�s�i�n�g� �C�i�r�c�l�e� �(�1�9�7�1�)�,� �a�n�d� �M�a�k�i�n�g� �P�e�a�c�e� 

�w�i�t�h� �t�h�e� �P�l�a�n�e�t� �(�1�9�9�2�)�.� �I�n� �t�h�e� �l�a�t�t�e�r� �w�o�r�k� �C�o�m�m�o�n�e�r� �d�e�s�c�r�i�b�e�s� 

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

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

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

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

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

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

�f�a�c�e�s� �i�s�:� 

�n�o�t� �h�o�w� �t�o� �f�a�c�i�l�i�t�a�t�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �q�u�a�l�i�t�y� �b�y� 
�l�i�m�i�t�i�n�g� �e�c�o�n�o�m�i�c� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �P�G�,� �b�u�t� �h�o�w� �t�o� 
�c�r�e�a�t�e� �a� �s�y�s�t�e�m� �o�f� �p�r�o�d�u�c�t�i�o�n� �t�h�a�t� �c�a�n� �g�r�o�w� �a�n�d� 
�d�e�v�e�l�o�p� �i�n� �h�a�r�m�o�n�y� �w�i�t�h� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.� �T�h�e� 
�q�u�e�s�t�i�o�n� �i�s� �w�h�e�t�h�e�r� �w�e� �c�a�n� �p�r�o�d�u�c�e� �b�o�u�n�t�i�f�u�l� 
�h�a�r�v�e�s�t�s�,� �p�r�o�d�u�c�t�i�v�e� �m�a�c�h�i�n�e�r�y�,� �r�a�p�i�d� 
�t�r�a�n�s�p�o�r�t�a�t�i�o�n�,� �a�n�d� �d�e�c�e�n�t� �h�u�m�a�n� �d�w�e�l�l�i�n�g�s� 
�s�u�f�f�i�c�i�e�n�t� �t�o� �s�u�p�p�o�r�t� �t�h�e� �w�o�r�l�d� �p�o�p�u�l�a�t�i�o�n� �w�i�t�h�o�u�t� 
�d�e�s�p�o�i�l�i�n�g� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.� �(�1�9�9�2�,� �1�4�8�)� 

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

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

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

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

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

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

�(�1�9�9�2�,� �1�4�7�)� 

�C�e�n�t�r�a�l� �t�o� �t�h�e� �C�o�m�m�o�n�e�r� �t�h�e�s�i�s� �i�s� �t�h�e� �b�e�l�i�e�f� �t�h�a�t� �t�h�e� 

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

�t�o� �w�h�i�c�h� �t�h�e� �e�c�o�s�y�s�t�e�m� �i�s� �d�e�s�t�r�o�y�e�d�.� �F�u�r�t�h�e�r�,� �P�G�,� �h�e�r�e� �n�o�t� 
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�s�e�e�n� �a�s� �t�h�e� �r�o�o�t� �c�a�u�s�e� �o�f� �e�n�v�i�r�o�n�m�e�n�t�a�l� �s�t�r�e�s�s� �(�1�9�9�2�,� �1�7�5�)�,� 

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

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

�a�l�l� �i�n�d�u�s�t�r�i�a�l�i�z�e�d� �n�a�t�i�o�n�s� �(�1�9�9�2�,� �1�5�6�-�7�)�.� �S�i�m�i�l�a�r� �t�o� �S�i�m�o�n�,� 

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

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

�d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �P�G�.� �A�l�t�h�o�u�g�h�,� �C�o�m�m�o�n�e�r� �w�a�r�n�s� �t�h�a�t� �t�h�e� �f�u�t�u�r�e� 

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

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

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

�"�e�c�o�l�o�g�i�c�a�l�l�y� �s�o�u�n�d� �t�e�c�h�n�o�l�o�g�i�e�s�"� �w�e�r�e� �u�t�i�l�i�z�e�d� �(�1�9�9�2�,� �1�6�6�)�.� 

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

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

�t�h�e� �w�o�r�l�d� �p�o�p�u�l�a�t�i�o�n�,� �w�h�i�c�h� �i�s�_� �t�h�e� 
�u�l�t�i�m�a�t�e� �o�u�t�c�o�m�e� �o�f� �t�h�e� �e�x�p�l�o�i�t�a�t�i�o�n� �o�f� 
�p�o�o�r� �n�a�t�i�o�n�s� �b�y� �r�i�c�h� �o�n�e�s�,� �o�u�g�h�t� �t�o� �b�e� 
�r�e�m�e�d�i�e�d� �b�y� �r�e�t�u�r�n�i�n�g� �t�o� �t�h�e� �p�o�o�r� 
�c�o�u�n�t�r�i�e�s� �e�n�o�u�g�h� �o�f� �t�h�e� �w�e�a�l�t�h� �t�a�k�e�n� �f�r�o�m� 
�t�h�e�m� �t�o� �g�i�v�e� �t�h�e�i�r� �p�e�o�p�l�e�s� �b�o�t�h� �t�h�e� 
�r�e�a�s�o�n� �a�n�d� �t�h�e� �r�e�s�o�u�r�c�e�s� �v�o�l�u�n�t�a�r�i�l�y� �t�o� 
�l�i�m�i�t� �t�h�e�i�r� �o�w�n� �f�e�r�t�i�l�i�t�y�.� �(�1�9�9�2�,� �1�6�8�) �� 

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

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

� � 

 ��K�a�h�n� �(�1�9�7�6�)� �f�e�e�l�s� �t�h�e� �n�o�t�i�o�n� �t�h�a�t� �t�h�e� �r�i�c�h� �a�r�e� �t�a�k�i�n�g� 
�f�r�o�m� �t�h�e� �p�o�o�r� �i�s� �p�u�r�e� �p�r�o�p�a�g�a�n�d�a�,� �"�c�o�n�t�r�a�r�y� �t�o� �t�h�e� �f�a�c�t�s� �a�n�d� 
�c�o�u�n�t�e�r�p�r�o�d�u�c�t�i�v�e�.�"� �(�1�1�5�)� 
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�t�h�e� �s�u�b�j�e�c�t� �o�f� �P�G�. ��*� �O�f� �h�i�s� �m�a�n�y� �b�o�o�k�s�,� �t�h�e� �b�e�s�t� �s�e�l�l�i�n�g� 

�(�P�a�e�h�l�k�e� �1�9�8�9�,� �5�5�)� �a�r�e� �T�h�e� �P�o�p�u�l�a�t�i�o�n� �B�o�m�b� �(�1�9�7�1�)�,� �a�n�d� �m�o�r�e� 

�r�e�c�e�n�t�l�y�,� �i�t�s� �s�e�q�u�e�l�,� �T�h�e� �P�o�p�u�l�a�t�i�o�n� �E�x�p�l�o�s�i�o�n� �(�1�9�9�0�,� �c�o�-� 

�a�u�t�h�o�r�e�d� �w�i�t�h� �h�i�s� �w�i�f�e�,� �A�n�n�e� �E�h�r�l�i�c�h�)�.� �I�n� �t�h�e�s�e� �w�o�r�k�s�,� �E�h�r�l�i�c�h� 

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

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

�o�u�r� �w�o�r�l�d�,� �h�e� �p�r�e�d�i�c�t�e�d� �i�n� �1�9�6�7� �t�h�a�t� �"�S�o�m�e�t�i�m�e� �b�e�t�w�e�e�n� �1�9�7�0�-�8�5� 

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

�o�f� �p�e�o�p�l�e� �a�r�e� �g�o�i�n�g� �t�o� �s�t�a�r�v�e� �t�o� �d�e�a�t�h�.�"� �(�i�n� �H�a�r�d�i�n� �1�9�8�5�)� �T�h�e� 

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

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

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

�s�u�s�t�a�i�n� �h�u�m�a�n� �a�c�t�i�v�i�t�i�e�s� �(�1�9�9�0�)�.� �I�n� �r�e�s�p�o�n�s�e� �t�o� �t�h�e�s�e� �o�m�i�n�o�u�s� 

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

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

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

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

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

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

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

�w�e� �o�b�s�e�r�v�e� �t�o�d�a�y� �(�1�9�9�0�,� �3�9�)�.� �T�h�u�s�,� �P�G� �i�s�n ��t� �s�e�e�n� �a�s� �a� �p�r�o�b�l�e�m� 

� � 

�B�h�r�l�i�c�h� �i�s� �B�i�n�g� �P�r�o�f�e�s�s�o�r� �o�f� �P�o�p�u�l�a�t�i�o�n� �S�t�u�d�i�e�s� �a�t� 
�S�t�a�n�f�o�r�d� �a�n�d� �m�e�m�b�e�r� �o�f� �t�h�e� �N�a�t�i�o�n�a�l� �A�c�a�d�e�m�y� �o�f� �S�c�i�e�n�c�e�,� �a�s� 
�w�e�l�l� �a�s� �c�o�-�f�o�u�n�d�e�r� �(�i�n� �1�9�6�8�)� �a�n�d� �h�o�n�o�r�a�r�y� �p�r�e�s�i�d�e�n�t� �o�f� �Z�P�G� 
�(�z�e�r�o�-�p�o�p�u�l�a�t�i�o�n� �g�r�o�w�t�h�)�-�-�a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �"�t�h�a�t� �w�o�r�k�s� �t�o� 
�a�c�h�i�e�v�e� �a� �s�u�s�t�a�i�n�a�b�l�e� �b�a�l�a�n�c�e� �b�e�t�w�e�e�n� �p�o�p�u�l�a�t�i�o�n�,� �r�e�s�o�u�r�c�e�s�,� 
�a�n�d� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.�"� �(�W�a�d�d�e�l�l�,� �3�)� 
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�o�f� �r�e�d�i�s�t�r�i�b�u�t�i�o�n� �b�u�t� �r�a�t�h�e�r� �a�n� �o�v�e�r�a�b�u�n�d�a�n�c�e� �o�f� �p�e�o�p�l�e�,� �s�o�m�e� 

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

�r�e�a�c�h�e�d� �a� �s�t�a�g�e� �w�h�e�r�e� �I�,� �i�n� �t�h�e� �e�q�u�a�t�i�o�n� �I� �(�i�m�p�a�c�t�)� �=� 

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

�i�n�c�r�e�a�s�i�n�g�l�y� �l�a�r�g�e� �(�1�9�9�0�,� �5�8�)�.�*�*� �A�s� �e�v�i�d�e�n�c�e�d� �b�y� �t�h�e� �s�u�b�j�e�c�t� 

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

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

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

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

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

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

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

�s�u�r�v�i�v�e�.�"� �(�1�9�7�1�,� �2�)� �H�o�w�e�v�e�r�,� �h�i�s� �u�n�r�e�l�e�n�t�i�n�g� �f�o�c�u�s� �o�n� 

� � 

�T�h�e� �u�n�i�t� �o�f� �I�,� �a�s� �g�i�v�e�n� �b�y� �E�h�r�l�i�c�h� �a�n�d� �H�o�l�d�r�e�n� �(�1�9�7�2�)� 
�a�n�d� �C�o�m�m�o�n�e�r� �(�1�9�7�2�)�,� �i�s� �t�h�e� �a�m�o�u�n�t� �o�f� �p�o�l�l�u�t�i�o�n�,� �w�h�i�c�h� �i�s� 
�a�r�r�i�v�e�d� �a�t� �b�y� �m�u�l�t�i�p�l�y�i�n�g� �P� �(�p�o�p�u�l�a�t�i�o�n�)�,� �A� �(�p�r�o�d�u�c�t�i�o�n� �(�o�r� 
�c�o�n�s�u�m�p�t�i�o�n�)� �/�p�o�p�u�l�a�t�i�o�n�)�,� �a�n�d� �T� �(�p�o�l�l�u�t�i�o�n� �e�m�i�t�t�e�d�/�p�r�o�d�u�c�t�i�o�n� 
�(�o�r� �c�o�n�s�u�m�p�t�i�o�n�)�)�.� 

�M�P�a�u�l� �a�n�d� �A�n�n�e� �E�h�r�l�i�c�h� �a�r�e� �c�r�e�d�i�t�e�d� �w�i�t�h� �c�o�m�i�n�g� �u�p� �w�i�t�h� 
�t�h�i�s� �e�q�u�a�t�i�o�n� �(�U�N�P�F� �1�9�9�1�,� �1�2�)�,� �w�h�i�c�h� �s�i�m�p�l�y� �e�x�p�r�e�s�s�e�s� �t�h�a�t� �t�h�e� 
�m�a�j�o�r� �f�a�c�t�o�r�s� �c�o�n�t�r�i�b�u�t�i�n�g� �t�o� �e�n�v�i�r�o�n�m�e�n�t�a�l� �i�m�p�a�c�t� �a�r�e� �t�o� �b�e� 
�m�u�l�t�i�p�l�i�e�d� �r�a�t�h�e�r� �t�h�a�n� �a�d�d�e�d� �w�h�e�n� �a�c�c�e�s�s�i�n�g� �t�o�t�a�l� �i�m�p�a�c�t�.� �I�n� 
�E�h�r�l�i�c�h� �a�n�d� �H�o�l�d�r�e�n� �(�1�9�7�2�)�,� �t�h�i�s� �e�q�u�a�t�i�o�n� �i�s� �d�i�s�c�u�s�s�e�d� �a�t� 
�g�r�e�a�t� �l�e�n�g�t�h� �i�n� �o�r�d�e�r� �t�o� �d�i�s�c�r�e�d�i�t� �C�o�m�m�o�n�e�r ��s� �(�1�9�7�1�)� �a�c�c�o�u�n�t� 
�f�o�r� �p�u�t�t�i�n�g� �t�o�o� �m�u�c�h� �e�m�p�h�a�s�i�s� �o�n� �t�h�e� �i�m�p�a�c�t� �o�f� �t�e�c�h�n�o�l�o�g�y�.� 
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�p�o�p�u�l�a�t�i�o�n� �a�s� �t�h�e� �m�a�j�o�r� �s�o�u�r�c�e� �o�f� �m�a�n�y� �o�f� �t�h�e� �w�o�r�l�d ��s� �p�r�o�b�l�e�m�s� 

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

�r�e�d�u�c�t�i�o�n�i�s�t�"� �(�s�e�e� �S�w�a�n�e�y� �(�1�9�9�1�,� �5�0�2�)� �a�n�d� �B�o�y�c�e� �(�1�9�9�0�)�)�.�*�°� 

�B�e�r�n�a�r�d� �G�i�l�l�a�n�d�,� �i�n� �h�i�s� �b�o�o�k� �T�h�e� �N�e�x�t� �S�e�v�e�n�t�y� �Y�e�a�r�s� 

�(�1�9�7�9�)�,� �a�t�t�e�m�p�t�s� �t�o� �o�u�t�l�i�n�e� �w�h�a�t� �t�h�e� �c�r�i�t�i�c�a�l� �e�l�e�m�e�n�t�s� �w�i�l�l� �b�e� 

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

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

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

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

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

�l�e�s�s�-�d�e�v�e�l�o�p�e�d� �c�o�u�n�t�r�i�e�s� �(�L�D�C�s�)� �(�c�o�n�s�t�i�t�u�t�i�n�g� �a�b�o�u�t� �3�/�4� �o�f� �t�h�e� 

�w�o�r�l�d ��s� �p�o�p�u�l�a�t�i�o�n�)�*�®� �d�o�e�s�n ��t�,� �i�.�e�.� �t�h�e�y� �c�o�n�s�u�m�e� �l�e�s�s� �t�h�a�n� 

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

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

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

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

�A�s� �m�a�y� �b�e� �i�n�t�i�m�a�t�e�d� �b�y� �t�h�e�s�e� �r�e�m�a�r�k�s�,� �G�i�l�l�a�n�d� �a�d�a�m�a�n�t�l�y� 

� � 

 ��I�n� �f�a�c�t�,� �S�w�a�n�e�y� �(�1�9�9�1�)� �a�c�c�u�s�e�s� �b�o�t�h� �S�i�m�o�n� �a�n�d� �E�h�r�l�i�c�h� 
�o�f� �p�o�p�u�l�a�t�i�o�n� �r�e�d�u�c�t�i�o�n�i�s�m�,� �i�n� �t�h�a�t�,� �"�b�o�t�h� �o�v�e�r�e�m�p�h�a�s�i�z�e� �t�h�e� 
�n�u�m�b�e�r� �o�f� �p�e�o�p�l�e�,� �o�b�s�c�u�r�i�n�g� �t�h�e� �f�a�c�t� �t�h�a�t� �t�h�e� �b�e�h�a�v�i�o�r� �o�f� 
�p�e�o�p�l�e� �m�a�t�t�e�r�s� �m�o�r�e�.�"� �(�5�0�5�)� 

�*�6�T�n� �1�9�9�0�,� �7�7�.�2�%� �o�f� �t�h�e� �w�o�r�l�d� �l�i�v�e�d� �i�n� �"�l�e�s�s� �d�e�v�e�l�o�p�e�d� 
�r�e�g�i�o�n�s�,�"� �a�s� �n�o�t�e�d� �i�n� �c�h�a�p�t�e�r� �o�n�e� �(�U�N�P�F� �1�9�9�1�)�.� �H�o�w�e�v�e�r�,� 
�G�i�l�l�a�n�d� �i�s� �p�e�r�h�a�p�s� �o�v�e�r�s�t�a�t�i�n�g� �h�i�s� �c�a�s�e� �t�h�a�t� �t�h�e� �s�u�b�s�t�a�n�c�e� �o�f� 
�o�n�e ��s� �d�i�e�t� �c�a�n� �b�e� �a�s�c�e�r�t�a�i�n�e�d� �s�t�r�i�c�t�l�y� �f�r�o�m� �o�n�e ��s� �n�a�t�i�o�n�a�l� 
�i�d�e�n�t�i�t�y�.� �T�h�e�r�e� �a�r�e� �w�e�a�l�t�h�y� �p�e�o�p�l�e� �i�n� �t�h�e� �L�D�C�s� �w�h�o� �e�a�t� 
�"�w�e�s�t�e�r�n�"� �d�i�e�t�s� �a�n�d� �t�h�e�r�e� �a�r�e� �t�h�o�s�e� �f�r�o�m� �t�h�e� �D�C�s� �w�h�o�s�e� �d�i�e�t�s� 
�w�h�o� �a�r�e� �i�n�a�d�e�q�u�a�t�e�.� 
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�m�a�i�n�t�a�i�n�s� �t�h�a�t� �t�h�e� �d�e�v�e�l�o�p�e�d� �w�o�r�l�d� �s�u�f�f�e�r�s� �l�i�t�t�l�e� �o�r� �n�o�t�h�i�n�g� 

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

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

�o�t�h�e�r� �h�a�n�d�,� �t�h�e� �L�D�C�s� �a�r�e� �a�p�p�r�o�a�c�h�i�n�g� �a� �c�r�i�t�i�c�a�l� �j�u�n�c�t�u�r�e�,� �a�n�d� 

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

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

�f�o�r�e�i�g�n� �a�s�s�i�s�t�a�n�c�e�.�"� �(�1�9�7�9�,� �9�7�)� �A�n�d� �w�h�i�l�e� �h�e� �d�o�e�s�n�'�t� �b�l�a�m�e� �t�h�e� 

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

�t�h�e� �L�D�C�s�,� �i�f� �f�u�n�d�i�n�g� �w�e�r�e� �n�e�c�e�s�s�a�r�y�,� �G�i�l�l�a�n�d� �t�h�i�n�k�s� �i�t� 

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

�s�a�c�r�i�f�i�c�e� �s�e�v�e�r�a�l� �t�r�i�l�l�i�o�n� �d�o�l�l�a�r�s� �t�o� �t�h�e� �L�D�C�s�.�"� �F�u�r�t�h�e�r�,� �h�e� 

�f�i�n�d�s� �"�t�h�e� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �i�n� �m�o�s�t� �L�D�C�s� �i�s� �a�l�t�o�g�e�t�h�e�r� 

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

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

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

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

�2�0�5�0�.� �A�n�d� �g�i�v�e�n� �t�h�a�t� �h�e� �t�h�i�n�k�s� �t�h�a�t� �t�h�e�r�e� �i�s� �o�n�l�y� �s�p�a�r�i�n�g� 

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

�n�e�c�e�s�s�a�r�y� �f�o�r� �f�a�l�l�i�n�g� �b�i�r�t�h� �r�a�t�e�s� �(�1�9�7�9�,� �6�)�,�* �� �t�h�e� �p�r�o�s�p�e�c�t�s� 

� � 

 ��T�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�o�c�i�o�-�e�c�o�n�o�m�i�c� �p�o�s�i�t�i�o�n� �a�n�d� 
�p�o�p�u�l�a�t�i�o�n� �r�a�t�e� �i�s� �a� �c�o�n�t�r�o�v�e�r�s�i�a�l� �o�n�e�.� �A� �g�r�e�a�t� �n�u�m�b�e�r� �o�f� �l�o�w� 
�P�G� �n�a�t�i�o�n�s� �s�e�e�m�i�n�g�l�y� �g�o�t� �w�h�e�r�e� �t�h�e�y� �a�r�e� �t�h�r�o�u�g�h� �e�c�o�n�o�m�i�c� 
�g�r�o�w�t�h� �o�f� �o�n�e� �s�o�r�t� �o�r� �a�n�o�t�h�e�r�.� �B�u�t� �e�x�c�e�p�t�i�o�n�s� �e�x�i�s�t� �a�s� �w�e�l�l�.� 
�K�e�r�a�l�a�,� �a� �s�t�a�t�e� �i�n� �t�h�e� �s�o�u�t�h�w�e�s�t� �c�o�a�s�t� �o�f� �I�n�d�i�a�,� �h�a�s� �a� 
�a�m�a�z�i�n�g�l�y� �l�o�w� �G�N�P� �(�i�f� �i�t� �w�e�r�e� �a� �c�o�u�n�t�r�y� �i�t� �w�o�u�l�d� �b�e� �t�h�e� �n�i�n�t�h� 
�p�o�o�r�e�s�t� �i�n� �t�h�e� �w�o�r�l�d�)� �b�u�t� �h�a�s� �a� �r�e�l�a�t�i�v�e�l�y� �l�o�w� �b�i�r�t�h� �r�a�t�e� 
�(�a�b�o�u�t� �2�/�3� �t�h�a�t� �o�f� �I�n�d�i�a� �a�s� �a� �w�h�o�l�e� �a�n�d� �h�a�l�f� �t�h�a�t� �o�f� �o�t�h�e�r� 
�l�o�w�-�i�n�c�o�m�e� �c�o�u�n�t�r�i�e�s�)� �(�E�k�i�n�s� �1�9�9�2�,� �7�9�)�.� �P�e�r�h�a�p�s� �t�h�e�r�e� �i�s� �m�o�r�e� 
�t�o� �l�o�w� �P�G� �t�h�a�n� �e�c�o�n�o�m�i�c� �s�u�c�c�e�s�s� �a�n�d� �m�o�b�i�l�i�t�y�.� 
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�f�o�r� �f�u�t�u�r�e� �s�t�a�b�i�l�i�z�a�t�i�o�n� �a�r�e� �i�n�c�r�e�a�s�i�n�g�l�y� �u�n�l�i�k�e�l�y�.� �U�n�d�e�r� 

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

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

�9�6�)�.� 

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

�t�h�e� �c�o�m�m�o�n�s�"� �(�1�9�6�8�)�,� �G�a�r�r�e�t�t� �H�a�r�d�i�n�,� �a�n� �e�c�o�l�o�g�i�s�t� �a�t� �t�h�e� 

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

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

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

�f�o�l�l�o�w�i�n�g� �s�t�a�t�e�m�e�n�t�:� 

�H�o�w� �c�a�n� �w�e� �h�e�l�p� �a� �f�o�r�e�i�g�n� �c�o�u�n�t�r�y� �t�o� �e�s�c�a�p�e� 
�o�v�e�r�p�o�p�u�l�a�t�i�o�n�?� �C�l�e�a�r�l�y� �t�h�e� �w�o�r�s�t� �t�h�i�n�g� �w�e� �c�a�n� �d�o� 
�i�s� �s�e�n�d� �f�o�o�d�.� �.� �.� �.� �A�t�o�m�i�c� �b�o�m�b�s� �w�o�u�l�d� �b�e� �k�i�n�d�e�r�.� 
�F�o�r� �a� �f�e�w� �m�o�m�e�n�t�s� �t�h�e� �m�i�s�e�r�y� �w�o�u�l�d� �b�e� �a�c�u�t�e�,� �b�u�t� �i�t� 
�w�o�u�l�d� �s�o�o�n� �c�o�m�e� �t�o� �a�n� �e�n�d� �f�o�r� �m�o�s�t� �o�f� �t�h�e� �p�e�o�p�l�e�,� 
�l�e�a�v�i�n�g� �a� �f�e�w� �s�u�r�v�i�v�o�r�s� �t�o� �s�u�f�f�e�r� �t�h�e�r�e�a�f�t�e�r�.� �(�i�n� 
�C�o�m�m�o�n�e�r� �1�9�9�2�,� �1�6�7�)� 

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

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

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

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

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

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

�t�o� �d�r�o�w�n�;� �"�I�t� �i�s� �l�i�t�e�r�a�l�l�y� �b�e�y�o�n�d� �o�u�r� �a�b�i�l�i�t�y� �t�o� �s�a�v�e� �t�h�e�m� 

�a�l�l�.�"� �(�i�n� �C�o�m�m�o�n�e�r� �1�9�9�2�,� �1�5�6�)� �T�h�i�s� �s�e�v�e�r�e� �f�o�r�m� �o�f� �t�r�i�a�g�e� �i�s� 

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

�H�a�r�d�i�n� �c�o�n�c�e�i�v�e�s� �o�f� �P�G� �a�s� �p�r�o�b�l�e�m�a�t�i�c� �i�n� �t�h�a�t� �t�h�e� 
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�"�c�o�m�m�o�n�e�r�"� �f�o�l�l�o�w�i�n�g� �a� �r�a�t�i�o�n�a�l�,� �s�e�l�f�-�i�n�t�e�r�e�s�t�e�d� �l�o�g�i�c� �t�h�i�n�k�s� 

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

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

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

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

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

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

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

�(�1�9�6�8�,� �1�2�4�4�)�.� 

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

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

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

�c�h�a�n�g�e� �i�n� �v�a�l�u�e�s� �a�n�d� �i�d�e�a�s� �o�f� �m�o�r�a�l�i�t�y� �(�1�9�6�8�,� �1�2�4�3�)�.� �T�h�e� 

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

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

�s�h�i�f�t�.� �B�u�t�,� �S�i�n�c�e� �h�u�m�a�n�s� �a�r�e� �c�h�a�r�a�c�t�e�r�i�z�e�d� �b�y� �t�h�e�i�r� 

�"�D�e�r�s�i�s�t�e�n�c�e� �a�n�d� �u�b�i�g�u�i�t�y� �o�f� �d�e�n�i�a�l�"� �(�1�9�6�9�a�,� �4�7�)�,� �m�a�n�y� �o�f� 

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

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

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

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

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

�p�r�o�p�e�r�t�y� �t�a�x�.� 

�F�o�u�n�d�e�r� �o�f� �t�h�e� �H�u�d�s�o�n� �I�n�s�t�i�t�u�t�e�,� �f�o�r�m�e�r� �R�A�N�D� �r�e�s�e�a�r�c�h�e�r� 
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�a�n�d� �p�r�a�c�t�i�c�i�n�g� �f�u�t�u�r�o�l�o�g�i�s�t�,� �H�e�r�m�a�n� �K�a�h�n� �w�a�s� �a�n� �e�c�o�n�o�m�i�s�t� �w�h�o� 

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

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

�t�h�e� �b�o�o�k�s� �O�n� �E�s�c�a�l�a�t�i�o�n�:� �M�e�t�a�p�h�o�r�s� �a�n�d� �S�c�e�n�a�r�i�o�s� �(�1�9�6�5�)� �a�n�d� 

�T�h�i�n�k�i�n�g� �a�b�o�u�t� �t�h�e� �U�n�t�h�i�n�k�a�b�l�e� �(�1�9�6�2�)�,� �w�h�i�c�h� �h�a�v�e� �b�e�e�n� �c�a�l�l�e�d� 

�"�C�o�l�d� �W�a�r� �c�l�a�s�s�i�c�s�"� �a�n�d� �"�l�e�a�d�i�n�g� �e�x�a�m�p�l�e�s� �o�f� �t�h�e� 

�m�i�l�i�t�a�r�i�z�a�t�i�o�n� �o�f�  ��f�u�t�u�r�e� �s�c�e�n�a�r�i�o�s�. ��"� �(�R�o�s�s� �1�9�9�1�,� �1�7�3�)� �I�n� 

�1�9�7�6�,� �K�a�h�n� �c�o�-�a�u�t�h�o�r�e�d� �a�n� �e�l�a�b�o�r�a�t�e� �t�r�e�a�t�i�s�e�,� �e�n�t�i�t�l�e�d� �T�h�e� 

�N�e�x�t� �2�0�0� �y�e�a�r�s�,� �o�n� �t�h�e� �w�o�r�l�d ��s� �f�u�t�u�r�e� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �P�G�,� 

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

�e�n�v�i�r�o�n�m�e�n�t�.� �A�l�s�o�,� �c�o�l�l�a�b�o�r�a�t�i�n�g� �w�i�t�h� �J�u�l�i�a�n� �S�i�m�o�n�,� �K�a�h�n� 

�p�r�o�d�u�c�e�d� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �e�s�s�a�y�s�,� �T�h�e� �R�e�s�o�u�r�c�e�f�u�l� �E�a�r�t�h�:� �A� 

�R�e�s�p�o�n�s�e� �t�o� �G�l�o�b�a�l� �2�0�0�0� �(�1�9�8�4�)�,� �"�s�y�s�t�e�m�a�t�i�c�a�l�l�y� �r�e�f�u�t�i�n�g� �t�h�e� 

�f�i�n�d�i�n�g�s� �a�n�d� �p�o�l�i�c�y� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s�"� �o�f� �T�h�e� �G�l�o�b�a�l� �2�0�0�0� �R�e�p�o�r�t� 

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

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

�W�h�i�t�e� �H�o�u�s�e� �i�n� �1�9�8�0� �f�o�r� �h�i�s� �f�i�r�s�t� �t�e�r�m� �(�W�a�g�a�r� �1�9�9�1�,� �3�7�)�.� 

�K�a�h�n ��s� �v�i�e�w� �c�o�n�c�e�r�n�i�n�g� �P�G� �i�s� �r�a�t�h�e�r� �s�t�r�a�i�g�h�t�f�o�r�w�a�r�d�.� �H�e� 

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

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

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

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

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

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

�u�n�n�e�c�e�s�s�a�r�i�l�y� �p�o�o�r� �q�u�a�l�i�t�y�,� �o�r� �b�a�d� �l�u�c�k� �h�a�s� �t�a�k�e�n� �i�t�s� �t�o�l�l� 
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�(�1�9�7�6�,� �2�0�)�.� �I�n� �t�h�e� �l�a�t�t�e�r� �t�w�o� �c�a�s�e�s�,� �l�o�n�g�-�t�e�r�m� �p�r�o�s�p�e�c�t�s� �a�r�e� 

�v�e�r�y� �g�o�o�d� �w�i�t�h� �t�h�e� 

�o�p�p�o�r�t�u�n�i�t�y� �a�n�d� �t�h�e� �f�o�u�n�d�a�t�i�o�n� �f�o�r� �a�n� �e�n�v�i�r�o�n�m�e�n�t� 
�o�f� �r�e�l�a�t�i�v�e� �p�e�a�c�e� �a�n�d� �p�r�o�s�p�e�r�i�t�y� �f�o�r� �n�e�a�r�l�y� 
�e�v�e�r�y�o�n�e�,� �a�n�d� �h�o�p�e�f�u�l�l�y� �o�n�e� �o�f� �r�e�l�a�t�i�v�e� �j�o�y� �a�n�d� 
�f�u�l�f�i�l�l�m�e�n�t� �a�s� �w�e�l�l�.� �(�1�9�7�6�,� �8�)� 

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

�"�J�o�i�n� �t�h�e� �r�a�n�k�s� �o�f� �t�h�e� �c�o�p�i�n�g� �[�i�.�e�.� �s�u�c�c�e�s�s�f�u�l�]� �n�a�t�i�o�n�s�"� 

�(�1�9�7�6�,� �2�1�1�)�.� �A�n�d�,� �s�i�n�c�e� �"�t�h�e� �r�e�s�o�u�r�c�e�s� �o�f� �t�h�e� �e�a�r�t�h� �w�i�l�l� �b�e� 

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

�g�r�a�d�u�a�l� �r�e�d�u�c�t�i�o�n�s� �i�n� �P�G� �a�r�e� �n�e�c�e�s�s�a�r�y� �t�o� �b�r�i�n�g� �a�b�o�u�t� �a� 

�g�r�e�a�t�e�r� �p�r�o�s�p�e�r�i�t�y� �f�o�r� �t�h�e� �w�o�r�l�d� �(�1�9�7�6�,� �2�6�-�2�7�)�,� 

�R�o�b�e�r�t� �S�.� �M�c�N�a�m�a�r�a�,� �f�o�r�m�e�r� �U�S� �S�e�c�r�e�t�a�r�y� �o�f� �D�e�f�e�n�s�e� �u�n�d�e�r� 

�K�e�n�n�e�d�y� �a�n�d� �J�o�h�n�s�o�n�,� �a�n�d� �f�o�r�m�e�r� �p�r�e�s�i�d�e�n�t� �o�f� �t�h�e� �W�o�r�l�d� �B�a�n�k�,� 

�c�o�n�t�r�i�b�u�t�e�d� �a� �c�h�a�p�t�e�r�,� �e�n�t�i�t�l�e�d� �"�T�h�e� �P�o�p�u�l�a�t�i�o�n� �P�r�o�b�l�e�m�,�"� �i�n� 

�a� �r�e�c�e�n�t� �U�.�N�.� �E�n�v�i�r�o�n�m�e�n�t� �P�r�o�g�r�a�m�m�e� �p�u�b�l�i�c�a�t�i�o�n� �(�T�o�l�b�a� �a�n�d� 

�B�i�s�w�a�s� �1�9�9�1�)�.� �I�n� �t�h�i�s� �a�r�t�i�c�l�e�,� �M�c�N�a�m�a�r�a� �b�e�g�i�n�s� �w�i�t�h� �t�h�e� 

�p�r�e�m�i�s�e� �t�h�a�t� �P�G� �r�a�t�e�s� �h�a�v�e� �b�e�e�n� �f�a�l�l�i�n�g� �"�s�i�g�n�i�f�i�c�a�n�t�l�y�"� �i�n� 

�m�o�s�t� �d�e�v�e�l�o�p�i�n�g� �c�o�u�n�t�r�i�e�s� �d�u�r�i�n�g� �t�h�e� �1�9�7�0�s�.� �T�h�i�s� �o�b�s�e�r�v�a�t�i�o�n� 

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

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

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

�c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �p�o�l�i�t�i�c�a�l� �s�t�a�b�i�l�i�t�y� �a�n�d� �a�c�c�e�p�t�a�b�l�e� �s�o�c�i�a�l� �a�n�d� 
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�e�c�o�n�o�m�i�c� �c�o�n�d�i�t�i�o�n�s�.�"� �(�M�c�N�a�m�a�r�a� �1�9�9�1�,� �4�8�)�?�°� 

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

�P�G� �a�r�e� �"�r�i�s�i�n�g� �n�u�m�b�e�r�s� �o�f� �l�a�b�o�u�r�-�f�o�r�c�e� �e�n�t�r�a�n�t�s�,� �f�a�s�t�e�r�-� 

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

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

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

�d�e�c�e�n�c�y�]� �.�"� �(�M�c�N�a�m�a�r�a� �1�9�9�1�,� �5�6�)� �T�h�e�s�e� �e�x�p�a�n�s�i�o�n�a�r�y� �i�l�l�s�,� 

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

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

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

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

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

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

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

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

�t�h�a�t� �d�e�s�i�r�e�.� 

�S�e�l�f�-�c�o�n�g�r�a�t�u�l�a�t�o�r�y� �r�e�m�a�r�k�s� �a�b�o�u�t� �r�e�c�e�n�t� �t�r�e�n�d�s� �i�n� �P�G�,� 

�M�c�N�a�m�a�r�a� �h�o�l�d�s�,� �d�o� �n�o�t� �s�e�r�v�e� �i�n� �t�h�e� �i�n�t�e�r�e�s�t�s� �o�f� �t�h�e� �w�o�r�l�d�,� 

� � 

�l�8�e�d�u�a�r�d�o� �G�a�l�e�a�n�o� �(�1�9�7�3�)�,� �a� �T�h�i�r�d� �W�o�r�l�d� �h�i�s�t�o�r�i�a�n�,� �t�a�k�e�s� 
�o�f�f�e�n�s�e� �a�t� �M�c�N�a�m�a�r�a ��s� �v�i�e�w�s� �o�n� �p�o�p�u�l�a�t�i�o�n� �c�o�n�t�r�o�l�.� �G�a�l�e�a�n�o� 
�f�e�e�l�s� �t�h�a�t� �p�o�p�u�l�a�t�i�o�n� �c�o�n�t�r�o�l�s�,� �l�i�k�e� �t�h�o�s�e� �a�d�v�a�n�c�e�d� �b�y� 
�M�c�N�a�m�a�r�a� �a�n�d� �o�t�h�e�r�s�,� �a�i�m� 

�t�o� �j�u�s�t�i�f�y� �t�h�e� �v�e�r�y� �u�n�e�q�u�a�l� �i�n�c�o�m�e� �d�i�s�t�r�i�b�u�t�i�o�n� 
�b�e�t�w�e�e�n� �c�o�u�n�t�r�i�e�s� �a�n�d� �s�o�c�i�a�l� �c�l�a�s�s�e�s� �[�a�n�d�]� �t�o� 
�c�o�n�v�i�n�c�e� �t�h�e� �p�o�o�r� �t�h�a�t� �p�o�v�e�r�t�y� �i�s� �t�h�e� �r�e�s�u�l�t� �o�f� �t�h�e� 
�c�h�i�l�d�r�e�n� �t�h�e�y� �d�o�n ��t� �a�v�o�i�d� �h�a�v�i�n�g�,�"� �(�1�6�)� 

�b�o�t�h� �o�f� �w�h�i�c�h� �i�g�n�o�r�e� �t�h�e� �r�e�a�l� �c�a�u�s�e� �o�f� �t�h�e� �L�a�t�i�n� �A�m�e�r�i�c�a ��s� 
�p�o�v�e�r�t�y�,� �t�h�a�t� �b�e�i�n�g�,� �t�h�e� �U�.�S�. ��s� �c�o�n�t�i�n�u�a�l� �e�x�p�l�o�i�t�a�t�i�o�n� �o�f� �i�t�s� 
�e�c�o�n�o�m�y� �a�n�d� �p�e�o�p�l�e�.� 
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�b�o�t�h� �r�i�c�h� �a�n�d� �p�o�o�r�.� �T�h�e� �e�f�f�e�c�t�s� �o�f� �P�G� �w�i�l�l� �i�m�p�a�c�t� �t�h�e� 

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

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

�w�e�l�l�.�"� �(�M�c�N�a�m�a�r�a� �1�9�9�1�,� �4�8�)� �I�n� �t�h�i�s� �r�e�g�a�r�d�,� �M�c�N�a�m�a�r�a� �f�e�e�l�s� �t�h�a�t� 

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

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

�l�i�v�e�s� �s�k�y�r�o�c�k�e�t�s�.� 

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

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

�a�g�r�i�c�u�l�t�u�r�e�,� �P�G�,� �a�n�d� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.� �I�n� �1�9�7�4�,� �w�h�i�l�e� �a�t� �t�h�e� 

�A�s�p�e�n� �I�n�s�t�i�t�u�t�e�,� �B�r�o�w�n� �p�u�b�l�i�s�h�e�d� �t�h�e� �b�o�o�k� �I�n� �t�h�e� �H�u�m�a�n� 

�I�n�t�e�r�e�s�t�,� �a� �t�h�o�r�o�u�g�h� �e�x�a�m�i�n�a�t�i�o�n� �o�f� �P�G�,� �t�o� �s�e�r�v�e� �a�s� �t�h�e� �m�a�j�o�r� 

�b�a�c�k�d�r�o�p� �f�o�r� �t�h�e� �h�i�s�t�o�r�i�c�a�l� �U�.�N�.� �P�o�p�u�l�a�t�i�o�n� �C�o�n�f�e�r�e�n�c�e� �h�e�l�d� �i�n� 

�B�u�c�h�a�r�e�s�t� �i�n� �A�u�g�u�s�t� �1�9�7�4�.� �H�e� �h�a�s� �f�o�l�l�o�w�e�d� �u�p� �t�h�i�s� �w�o�r�k� �w�i�t�h� 

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

�i�m�p�r�e�s�s�i�v�e�l�y� �s�i�m�p�l�e�,� �w�o�r�k� �"�T�w�e�n�t�y�-�t�w�o� �D�i�m�e�n�s�i�o�n�s� �o�f� �t�h�e� 

�P�o�p�u�l�a�t�i�o�n� �P�r�o�b�l�e�m�"� �(�1�9�7�6�,� �c�o�-�a�u�t�h�o�r�e�d� �w�i�t�h� �P�a�t�r�i�c�i�a� �M�c�G�r�a�t�h� 

�a�n�d� �B�r�u�c�e� �S�t�o�k�e�s�)�.� �W�i�t�h�o�u�t� �q�u�e�s�t�i�o�n�,� �s�i�m�i�l�a�r� �t�o� �o�t�h�e�r� �v�o�i�c�e�s� 

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

�P�G�-�r�e�l�a�t�e�d� �q�u�e�s�t�i�o�n�s�.� 

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

�H�o�w�e�v�e�r�,� �u�n�l�i�k�e� �C�o�m�m�o�n�e�r�,� �t�h�e� �d�i�v�i�s�i�o�n�s� �h�e� �s�e�e�s� �a�r�e� �t�h�e� 

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

�t�h�e� �a�f�f�l�u�e�n�t� �(�c�o�n�s�u�m�p�t�i�o�n�-�o�r�i�e�n�t�e�d�)� �/�p�o�v�e�r�t�y� �s�t�r�i�c�k�e�n� 
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�(�s�u�b�s�i�s�t�e�n�c�e�-�o�r�i�e�n�t�e�d�)� �(�1�9�7�4�,� �9�9�)�.� �W�h�e�n� �d�e�c�i�d�i�n�g� �t�h�e� �w�a�y�s� �i�n� 

�w�h�i�c�h� �P�G� �c�a�u�s�e� �d�i�s�t�r�e�s�s� �t�o� �s�o�c�i�e�t�y�,� �B�r�o�w�n� �e�x�a�m�i�n�e�s� �t�h�e� �i�m�p�a�c�t�s� 

�o�n� �a� �l�a�r�g�e� �v�a�r�i�e�t�y� �o�f� �e�l�e�m�e�n�t�s�,� �e�.�g�.� �i�n�f�l�a�t�i�o�n�,� �u�r�b�a�n�i�z�a�t�i�o�n�,� 

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

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

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

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

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

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

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

�o�f� �P�G� �w�i�l�l� �t�o�u�c�h� �a�l�l�.� �H�o�w�e�v�e�r�,� �s�o�m�e� �p�r�o�b�l�e�m�s� �a�r�e� �m�o�r�e� �l�i�k�e�l�y� 

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

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

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

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

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

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

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

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

�f�o�r� �p�r�o�c�r�e�a�t�o�r�s�)�.� 

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

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

�s�o�m�e� �o�f� �t�h�e� �m�o�r�e� �p�e�r�t�i�n�e�n�t� �P�G� �i�s�s�u�e�s�.� 
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�T�a�b�l�e� �I�-�-�T�h�e� �P�G� �T�h�i�n�k�e�r�s� 
� � 

�N�a�m�e� �D�i�s�c�i�p�l�i�n�a�r�y� �B�a�c�k�g�r�o�u�n�d� �a�n�d� 
�P�o�s�i�t�i�o�n�(�s�)� �H�e�l�d� 

�P�r�o�/�A�n�t�i� 

� � 

�L�e�s�t�e�r� �R�.� �B�r�o�w�n� 

�A�g�r�i�c�u�l�t�u�r�a�l� �S�c�i�e�n�c�e� �a�n�d� 
�A�g�r�i�c�u�l�t�u�r�a�l� �E�c�o�n�o�m�i�c�s�,� 
�P�r�e�s�i�d�e�n�t� �o�f� �t�h�e� �W�o�r�l�d�w�a�t�c�h� 
�I�n�s�t�i�t�u�t�e� �(�1�9�7�4�-�P�r�e�s�e�n�t�)�,� 
�A�s�p�e�n� �I�n�s�t�i�t�u�t�e� �F�e�l�l�o�w� 
�(�1�9�7�2�-�7�4�)� 

�A�n�t�i� 

� � 

�B�a�r�r�y� �C�o�m�m�o�n�e�r� 

�B�i�o�l�o�g�y�,� �E�n�v�i�r�o�n�m�e�n�t�a�l� 
�S�c�i�e�n�c�e� �a�n�d� �G�e�o�l�o�g�y�,� 
�C�u�r�r�e�n�t�l�y� �D�i�r�e�c�t�o�r� �o�f� �t�h�e� 
�C�e�n�t�e�r� �f�o�r� �B�i�o�l�o�g�y� �o�f� 
�N�a�t�u�r�a�l� �S�y�s�t�e�m�s� �a�t� �Q�u�e�e�n�s� 
�C�o�l�l�e�g�e� �i�n� �N�e�w� �Y�o�r�k� �C�i�t�y� 

�P�r�o� 

� � 

� � � � 
�P�a�u�l� �R�.� �E�h�r�l�i�c�h� 

�B�i�o�l�o�g�y�,� �B�i�n�g� �P�r�o�f�e�s�s�o�r� �o�f� 
�P�o�p�u�l�a�t�i�o�n� �S�t�u�d�i�e�s� �a�t� 
�S�t�a�n�f�o�r�d� �U�n�i�v�e�r�s�i�t�y� �(�1�9�7�6�-� 
�P�r�e�s�e�n�t�)� 

�A�n�t�i� 

� � 

�B�e�r�n�a�r�d� �G�i�l�l�a�n�d� 
�C�i�v�i�l� �E�n�g�i�n�e�e�r�i�n�g�,� �E�d�u�c�a�t�e�d� 
�i�n� �L�o�n�d�o�n�,� �T�e�a�c�h�e�s� �i�n� 
�D�e�n�m�a�r�k� 

�P�r�o� 

� � 

�G�a�r�r�e�t�t� �H�a�r�d�i�n� 
�E�c�o�l�o�g�y�,� �P�r�o�f�e�s�s�o�r� �a�t� �U�C�-� 
�S�a�n�t�a� �B�a�r�b�a�r�a� 

�A�n�t�i� 

� � 

�H�e�r�m�a�n� �K�a�h�n� 

�P�h�y�s�i�c�s� �a�n�d� �M�a�t�h�e�m�a�t�i�c�s�,� 
�F�o�u�n�d�e�r� �a�n�d� �f�o�r�m�e�r� �D�i�r�e�c�t�o�r� 
�o�f� �t�h�e� �H�u�d�s�o�n� �I�n�s�t�i�t�u�t�e�,� 
�f�o�r�m�e�r� �R�A�N�D� �r�e�s�e�a�r�c�h�e�r� 

�P�r�o� 

� � 

�R�o�b�e�r�t� �S�.� �M�c�N�a�m�a�r�a� � � �B�u�s�i�n�e�s�s� �A�d�m�i�n�i�s�t�r�a�t�i�o�n�,� 
�P�r�e�s�i�d�e�n�t� �o�f� �t�h�e� �W�o�r�l�d� �B�a�n�k� 
�(�1�9�6�8�-�8�1�)�,� �U�.�S�.� �S�e�c�r�e�t�a�r�y� 

�o�f� �D�e�f�e�n�s�e� �(�1�9�6�1�-�6�8�)�,� 
�m�e�m�b�e�r� �o�f� �B�r�o�o�k�i�n�g�s� 
�I�n�s�t�i�t�u�t�e� 

�A�n�t�1� 

� � 

�J�u�l�i�a�n� �L�.� �S�i�m�o�n� � � �E�c�o�n�o�m�i�c�s�,� �P�r�o�f�e�s�s�o�r� �o�f� 
�B�u�s�i�n�e�s�s� �A�d�m�i�n�i�s�t�r�a�t�i�o�n� �a�t� 
�t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �M�a�r�y�l�a�n�d� � � �P�r�o� 

� � 

�"�F�o�r� �a� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�i�s� �c�a�t�e�g�o�r�i�z�a�t�i�o�n� �s�e�e� �p�a�g�e� 

�3�6� 
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�H�a�v�i�n�g� �n�o�w� �i�n�t�r�o�d�u�c�e�d� �e�i�g�h�t� �c�e�n�t�r�a�l� �f�i�g�u�r�e�s� �i�n� �t�h�e� �a�r�e�a� 

�o�f� �P�G�,� �l�e�t� �u�s� �n�o�w� �a�n�a�l�y�z�e� �h�o�w� �t�h�e�s�e� �p�e�o�p�l�e�,� �a�l�l� �o�f� �w�h�o�m� �a�r�e� 

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

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

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

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

�w�i�l�l� �b�e�c�o�m�e� �a�p�p�a�r�e�n�t� �i�n� �c�h�a�p�t�e�r� �4�.� 

�A�n�a�l�y�s�i�s� 

�(�1�)� �W�h�a�t� �a�r�e� �t�h�e� �m�a�j�o�r� �r�e�a�s�o�n�s� �w�h�y� �P�G� �i�s�/�i�s�n ��t� �a� �p�r�o�b�l�e�m�?� 

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

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

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

�q�u�e�s�t�i�o�n�.� �I�n� �a�n�s�w�e�r�i�n�g� �t�h�i�s� �a�n�d� �s�u�b�s�e�q�u�e�n�t� �q�u�e�s�t�i�o�n�s� �I� �h�a�v�e� 

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

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

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

�E�v�e�n� �a�m�o�n�g� �t�h�o�s�e� �w�h�o� �a�r�e� �a�d�a�m�a�n�t�l�y� �o�p�p�o�s�e�d� �t�o� �P�G� �a�n�d� 

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

�P�G�e�r�s�,� �n�a�m�e�l�y� �E�h�r�l�i�c�h�,� �H�a�r�d�i�n�,� �M�c�N�a�m�a�r�a�,� �a�n�d� �B�r�o�w�n�-�-�t�h�e�r�e� �i�s� 

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

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

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

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

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

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

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

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

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

�p�o�p�u�l�a�t�i�o�n� �w�i�l�l� �e�v�e�n�t�u�a�l�l�y� �s�a�t�u�r�a�t�e� �t�h�e� �p�l�a�n�e�t�.� �M�c�N�a�m�a�r�a� �p�u�t�s� 

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

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

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

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

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

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

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

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

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

�H�e� �w�r�i�t�e�s�,� �"�t�h�e� �p�o�p�u�l�a�t�i�o�n� �p�r�o�b�l�e�m� �i�s� �n�o�t� �o�n�e� �b�u�t� �m�a�n�y�.� �I�t�s� 

�m�a�n�y� �f�a�c�e�t�s� �o�f�t�e�n� �i�n�t�e�r�a�c�t�,� �a�m�p�l�i�f�y�i�n�g� �e�a�c�h� �o�t�h�e�r�.�"� �(�1�9�7�6�,� �7�9�)� 

�I� �c�h�a�r�a�c�t�e�r�i�z�e� �t�h�e� �o�t�h�e�r� �v�o�i�c�e�s� �(�i�.�e�.� �t�h�e� �p�r�o�-�P�G�e�r�s�)� �,�* �� 

�n�a�m�e�l�y� �S�i�m�o�n�,� �C�o�m�m�o�n�e�r�,� �G�i�l�l�a�n�d�,� �a�n�d� �K�a�h�n�,� �b�y� �e�i�t�h�e�r� �t�h�e�i�r� 

�p�o�s�i�t�i�v�e� �r�e�g�a�r�d� �f�o�r� �P�G� �(�S�i�m�o�n� �a�n�d� �K�a�h�n�)� �o�r� �t�h�e�i�r� �d�e�n�i�a�l� �t�h�a�t� 

� � 

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

�a�n�d� �G�i�l�l�a�n�d�)�.� �S�i�m�o�n�,� �w�h�i�l�e� �r�e�c�o�g�n�i�z�i�n�g� �t�h�a�t� �t�h�e� �s�h�o�r�t� �a�n�d� 

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

�m�o�d�e�r�a�t�e� �P�G�,� �i�n� �t�h�e� �l�o�n�g� �t�e�r�m�,� �w�i�l�l� �h�a�v�e� �f�a�v�o�r�a�b�l�e� 

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

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

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

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

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

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

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

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

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

�s�e�e�s� �f�o�o�d�,� �o�r� �t�h�e� �l�a�c�k� �t�h�e�r�e�o�f�,� �a�s� �t�h�e� �m�a�j�o�r� �r�e�a�s�o�n� �w�h�y� �P�G� �m�a�y� 

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

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

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

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

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

�w�o�e�s� �o�f� �t�h�e� �w�o�r�l�d�.� 

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

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

�l�i�t�t�l�e� �c�o�n�s�e�n�s�u�s� �e�x�i�s�t�s� �o�n� �t�h�e� �m�a�t�t�e�r�.� 
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�(�2�)� �W�h�a�t� �a�r�e� �t�h�e� �c�r�i�t�i�c�a�l� �c�l�a�i�m�s� �u�p�o�n� �w�h�i�c�h� �t�h�e� �a�b�o�v�e� �r�e�a�s�o�n�s� 

�a�r�e� �b�a�s�e�d�?� 

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

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

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

�A�m�o�n�g� �t�h�e� �a�n�t�i�-�P�G�e�r�s�,� �t�h�e�r�e� �i�s� �l�i�t�t�l�e� �c�o�n�s�e�n�s�u�s� �a�b�o�u�t� 

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

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

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

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

�(�1�9�7�1�,� �7�)�.� �C�o�n�c�e�r�n�i�n�g� �P�G ��s� �e�f�f�e�c�t� �o�n� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �h�e� �w�r�i�t�e�s� 

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

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

�a�n� �e�v�e�n� �f�a�s�t�e�r� �r�a�t�e�.�"� �(�1�9�7�1�,� �1�7�)� �F�u�r�t�h�e�r�,� �h�e� �m�a�i�n�t�a�i�n�s� �t�h�a�t� 

�r�e�g�a�r�d�l�e�s�s� �o�f� �c�h�a�n�g�e�s� �i�n� �t�e�c�h�n�o�l�o�g�y� �o�r� 
�r�e�s�o�u�r�c�e� �c�o�n�s�u�m�p�t�i�o�n� �a�n�d� �d�i�s�t�r�i�b�u�t�i�o�n�,� 
�c�u�r�r�e�n�t� �r�a�t�e�s� �o�f� �P�G� �g�u�a�r�a�n�t�e�e� �a�n� 
�e�n�v�i�r�o�n�m�e�n�t�a�l� �c�r�i�s�i�s� �w�h�i�c�h� �w�i�l�l� �p�e�r�s�i�s�t� 
�u�n�t�i�l� �t�h�e� �f�i�n�a�l� �c�o�l�l�a�p�s�e�.� �(�1�9�7�1�,� �4�4�)� 

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

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

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

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

�"�o�n�l�y� �o�n�e� �t�h�i�n�g� �c�a�n� �r�e�a�l�l�y� �h�e�l�p� �a� �p�o�o�r� �c�o�u�n�t�r�y�:� �p�o�p�u�l�a�t�i�o�n� 

�c�o�n�t�r�o�l�.�"� �(�i�n� �C�o�m�m�o�n�e�r� �1�9�9�2�,� �1�4�5�)� �A�n�d� �l�a�s�t�l�y�,� �t�h�e� �p�r�o�s�p�e�c�t�s� 

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

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

�m�o�d�e�r�a�t�e� �t�h�a�n� �H�a�r�d�i�n ��s�.� �M�c�N�a�m�a�r�a� �a�s�s�e�r�t�s� �t�h�a�t� �p�r�e�d�i�c�t�e�d� �r�a�t�e�s� 

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

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

�M�c�N�a�m�a�r�a ��s� �o�p�i�n�i�o�n�,� �p�o�l�i�t�i�c�a�l� �i�n�s�t�a�b�i�l�i�t�y� �e�n�g�e�n�d�e�r�e�d� �b�y� �P�G� 

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

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

�M�c�N�a�m�a�r�a� �m�a�i�n�t�a�i�n�s� �t�h�a�t� �t�h�e� �m�a�j�o�r� �b�a�r�r�i�e�r� �i�n� �r�e�s�o�l�v�i�n�g� �t�h�e� 

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

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

�t�e�c�h�n�o�l�o�g�y� �(�M�c�N�a�m�a�r�a� �1�9�9�1�,� �5�5�)�.� �B�r�o�w�n� �c�o�n�n�e�c�t�s� �w�i�t�h� �s�i�m�i�l�a�r� 

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

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

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

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

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

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

�s�u�r�v�i�v�a�l�:� 

�O�u�r� �p�r�o�s�p�e�c�t�s� �h�i�n�g�e� �u�l�t�i�m�a�t�e�l�y� �n�o�t� �o�n� �o�u�r� 
�a�b�i�l�i�t�y� �t�o� �t�u�n�e� �e�c�o�n�o�m�i�c� �p�o�l�i�c�i�e�s�,� �b�u�t� �o�n� 
�o�u�r� �s�u�c�c�e�s�s� �i�n� �s�t�a�b�i�l�i�z�i�n�g� �o�u�r� �n�u�m�b�e�r�s� 
�a�n�d� �p�r�o�t�e�c�t�i�n�g� �o�u�r� �e�n�v�i�r�o�n�m�e�n�t� �(�1�9�8�2�,� �6�)� 

�T�h�e� �p�r�o�-�P�G�e�r�s� �s�i�m�i�l�a�r�l�y� �h�a�v�e� �a� �w�i�d�e� �v�a�r�i�e�t�y� �o�f� �c�l�a�i�m�s� 

�w�h�i�c�h� �t�h�e�y� �t�h�i�n�k� �a�r�e� �c�r�u�c�i�a�l� �t�o� �t�h�e�i�r� �o�u�t�l�o�o�k� �o�n� �P�G�.� �S�i�m�o�n ��s� 

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

�a�n�d� �e�n�e�r�g�y� �a�r�e� �a�n�d� �w�i�l�l� �b�e� �l�e�s�s� �s�c�a�r�c�e�.� �T�h�e� �w�o�r�l�d ��s� �f�o�o�d� 
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�s�u�p�p�l�y� �i�s� �i�m�p�r�o�v�i�n�g� �(�1�9�9�0�)�.� �A�n�d�,� �P�G� �r�e�s�u�l�t�s� �i�n� �"�a�d�d�i�t�i�o�n�a�l� 

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

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

�d�e�m�a�n�d�,� �a�n�d� �e�c�o�n�o�m�i�e�s� �o�f� �s�c�a�l�e�.�"� �(�1�9�7�7�,� �1�1�)� 

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

�H�e� �c�l�a�i�m�s� �t�h�a�t� 

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

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

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

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

�l�o�n�g�-�t�e�r�m� �i�n�t�e�r�e�s�t�s� �f�r�o�m� �p�r�o�p�e�r�l�y� �b�e�i�n�g� �c�o�n�s�i�d�e�r�e�d� �(�1�9�9�2�,� 

�1�9�3�)�,� �i�n� �s�h�a�r�p� �c�o�n�t�r�a�s�t� �t�o� �S�i�m�o�n� �a�n�d� �K�a�h�n� �w�h�o� �c�h�a�m�p�i�o�n� �t�h�e� 

�c�a�u�s�e� �o�f� �t�h�e� �f�r�e�e� �m�a�r�k�e�t�.� �M�o�r�e�o�v�e�r�,� �i�n� �t�h�e� �e�f�f�o�r�t� �t�o� 

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

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

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

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

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

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

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

�n�a�t�i�o�n�s�.� �I�n� �t�h�e� �L�D�C�s�,� �w�h�e�r�e� �f�u�t�u�r�e� �p�r�o�b�l�e�m�s� �a�r�e� �l�i�k�e�l�y� �t�o� 

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

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

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

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

�n�a�t�i�o�n�s�.� 

�A�n�d� �f�i�n�a�l�l�y� �w�e� �d�e�a�l� �w�i�t�h� �K�a�h�n�.� �K�a�h�n� �d�e�r�i�v�e�s� �h�i�s� 

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

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

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

�1�9�9�0�,� �9�1�)�.� �E�c�o�n�o�m�i�c� �d�e�v�e�l�o�p�m�e�n�t� �w�i�l�l� �r�e�s�u�l�t� �i�n� �a� �l�o�w�e�r� �b�i�r�t�h� 

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

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

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

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

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

�p�o�l�l�u�t�i�o�n� �w�i�l�l� �b�e� �s�m�a�l�l� �b�u�t� �t�h�e� �l�o�s�s�e�s� �l�a�r�g�e�.�"� �(�1�9�7�6�,� �2�1�9�)� 

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

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

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

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

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

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

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

�(�3�)� �W�h�a�t� �a�r�e� �t�h�e� �t�h�i�n�k�e�r�s �� �u�n�d�e�r�l�y�i�n�g� �a�s�s�u�m�p�t�i�o�n�s� �a�n�d� �v�a�l�u�e�s�?� 

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

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

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

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

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

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

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

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

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

�t�h�a�t� �t�h�e� �"�f�r�e�e�d�o�m� �t�o� �b�r�e�e�d� �w�i�l�l� �c�r�e�a�t�e� �r�u�i�n�.�"� �(�i�n� �C�o�m�m�o�n�e�r� 

�1�9�9�2�,� �1�4�3�)� �T�h�i�s� �s�t�a�t�e�m�e�n�t� �i�s� �e�x�e�m�p�l�a�r�y� �o�f� �h�i�s� �b�e�l�i�e�f� �t�h�a�t� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�p�a�s�t�.� 

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

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

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

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

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

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

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

�c�e�n�t�r�a�l� �t�o� �r�e�l�a�t�i�o�n�s� �w�i�t�h�i�n� �o�r� �b�e�t�w�e�e�n� �n�a�t�i�o�n�s�.� �E�h�r�l�i�c�h� �s�p�e�a�k�s� 

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

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

�i�m�m�e�n�s�e� �i�m�p�o�r�t�s�? ��®�;� �E�h�r�l�i�c�h� �w�r�i�t�e�s�,� 

�T�h�e� �N�e�t�h�e�r�l�a�n�d�s� �c�a�n� �s�u�p�p�o�r�t� �1�,�0�3�1� �p�e�o�p�l�e� �p�e�r� �s�q�u�a�r�e� 
�m�i�l�e� �o�n�l�y� �b�e�c�a�u�s�e� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �w�o�r�l�d� �d�o�e�s� �n�o�t�.� 

�S�a�y�i�n�g� �t�h�a�t� �t�h�e� �N�e�t�h�e�r�l�a�n�d�s� �i�s� �t�h�r�i�v�i�n�g� �w�i�t�h� 
�[�s�u�c�h� �a� �d�e�n�s�i�t�y�]� �.�.�.� �s�i�m�p�l�y� �i�g�n�o�r�e�s� �t�h�a�t� �[�i�t�s� 
�i�n�h�a�b�i�t�a�n�t�s�]� �.�.� �.� �f�a�r� �e�x�c�e�e�d� �t�h�e� �c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� 
�o�f� �t�h�a�t� �s�q�u�a�r�e� �m�i�l�e�.� �(�P�.� �E�h�r�l�i�c�h� �a�n�d� �A�.� �E�h�r�l�i�c�h� 
�1�9�9�0�,� �3�9�-�4�0�)�"� 

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

�i�n�h�e�r�e�n�t�l�y� �u�n�s�o�u�n�d� �a�b�o�u�t�:� �(�1�)� �n�a�t�i�o�n�s� �t�h�a�t� �r�e�l�y� �t�o�o� �h�e�a�v�i�l�y� �o�n� 

�o�t�h�e�r� �n�a�t�i�o�n�s� �f�o�r� �m�a�t�e�r�i�a�l�s�;� �o�r� �(�2�)� �c�o�m�m�u�n�i�t�i�e�s� �t�h�a�t� �s�u�r�v�i�v�e�,� 

�o�r� �p�r�o�s�p�e�r�,� �i�n� �p�a�r�t�,� �o�n� �t�h�e� �l�a�b�o�r�,� �o�r� �a�t� �t�h�e� �e�x�p�e�n�s�e� �o�f� �o�t�h�e�r�s� 

�(�n�o�t�e�:� �i�s�n ��t� �e�v�e�r�y� �p�e�r�s�o�n�,� �c�o�m�m�u�n�i�t�y�,� �n�a�t�i�o�n� �s�u�b�j�e�c�t� �t�o� �t�h�i�s� 

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

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

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

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

� � 

�*�°�T�n�t�e�r�e�s�t�i�n�g�l�y�,� �a�s� �C�h�a�r�l�e�s� �M�a�n�n� �p�o�i�n�t�s� �o�u�t�,� �P�o�l�l�y�a�n�n�a�s�,� 
�t�h�e� �g�r�o�u�p� �o�f� �t�h�i�n�k�e�r�s� �w�h�o� �s�e�e� �P�G� �a�s� �e�s�s�e�n�t�i�a�l�l�y� �i�n�n�o�c�u�o�u�s�,� �o�f� 
�t�h�e� �s�e�v�e�n�t�e�e�n�t�h� �c�e�n�t�u�r�y� �u�s�e�d� �t�h�e� �N�e�t�h�e�r�l�a�n�d�s� �a�s� �a�n� �e�x�a�m�p�l�e� 
�S�u�p�p�o�r�t�i�v�e� �o�f� �t�h�e�i�r� �v�i�e�w�;� �t�h�e� �N�e�t�h�e�r�l�a�n�d�s� �s�t�r�e�n�g�t�h�,� 
�p�r�o�s�p�e�r�i�t�y�,� �a�n�d� �u�r�b�a�n� �d�e�n�s�i�t�y� �w�a�s� �d�u�e� �t�o� �i�t�s� �s�i�z�e� �a�s� �"�o�n�l�y� 
�s�u�c�h� �a� �p�o�p�u�l�o�u�s� �p�l�a�c�e� �c�o�u�l�d� �b�e� �s�o� �r�i�c�h�.�"� �(�M�a�n�n�,� �4�9�)� 

 ��A�s� �o�f� �1�9�9�0�,� �T�h�e� �N�e�t�h�e�r�l�a�n�d�s� �w�a�s� �t�h�e� �t�h�i�r�d� �m�o�s�t� �d�e�n�s�e�l�y� 
�p�o�p�u�l�a�t�e�d� �c�o�u�n�t�r�y� �b�e�h�i�n�d� �B�a�n�g�l�a�d�e�s�h� �a�n�d� �S�o�u�t�h� �K�o�r�e�a� �(�E�k�i�n�s� 
�1�9�9�2�,� �1�4�)�.� �B�u�t� �t�o� �i�t�s� �c�r�e�d�i�t�,� �T�h�e� �N�e�t�h�e�r�l�a�n�d�s� �h�a�s� �d�e�v�e�l�o�p�e�d� 
�o�n�e� �o�f� �t�h�e� �m�o�s�t� �s�o�p�h�i�s�t�i�c�a�t�e�d� �e�n�v�i�r�o�n�m�e�n�t�a�l� �d�a�t�a�b�a�s�e�s� �(�E�k�i�n�s� 
�1�9�9�2�,� �6�4�)�.� 
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�B�r�o�w�n� �s�e�e�s� �t�h�e� �w�o�r�l�d� �a�s� �o�n�l�y� �r�i�c�h� �o�r� �p�o�o�r�,� �w�h�i�c�h� 

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

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

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

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

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

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

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

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

�o�r� �t�h�e� �c�o�m�m�u�n�i�t�y�.� 

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

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

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

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

�K�a�h�n� �a�r�g�u�e�s� �f�o�r� �i�m�m�e�d�i�a�t�e� �T�h�i�r�d� �W�o�r�l�d� �i�n�d�u�s�t�r�i�a�l�i�z�a�t�i�o�n� �a�n�d� 

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

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

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

�o�f� �L�D�C�s� �m�a�k�e�s� �t�h�e�m� �e�x�t�r�e�m�e�l�y� �v�u�l�n�e�r�a�b�l�e� �t�o� �c�r�i�s�i�s� �s�i�t�u�a�t�i�o�n�s� 

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

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

�i�n�e�f�f�e�c�t�u�a�l�;� �h�e� �w�r�i�t�e�s�,� 

�c�o�n�s�i�d�e�r�a�t�i�o�n�s� �o�f� �w�h�a�t� �m�i�g�h�t� �h�a�p�p�e�n�,� �o�r� �e�v�e�n� �o�f� 
�w�h�a�t� �m�u�s�t� �h�a�p�p�e�n�,� �i�n� �t�h�e� �l�o�n�g� �r�u�n�,� �i�.�e�.� �o�v�e�r� 
�s�e�v�e�r�a�l� �c�e�n�t�u�r�i�e�s� �o�r� �m�i�l�l�e�n�n�i�a�,� �d�o� �n�o�t� �h�a�v�e�,� �n�e�v�e�r� 
�h�a�v�e� �h�a�d�,� �a�n�d� �n�e�v�e�r� �w�i�l�l� �h�a�v�e� �a�n�y� �w�e�i�g�h�t� �i�n� �s�h�a�p�i�n�g� 
�p�o�l�i�c�y�.� �(�1�9�7�9�,� �2�4�)� 
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�A�n�d� �f�i�n�a�l�l�y�,� �C�o�m�m�o�n�e�r� �f�e�e�l�s� �t�h�a�t� �f�u�t�u�r�e� �e�n�e�r�g�y� �u�s�e� �b�y� 

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

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

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

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

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

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

�(�1�9�9�0�,� �7�)�.� �H�e� �a�l�s�o�,� �a�s� �n�o�t�e�d� �b�y� �S�w�a�n�e�y� �(�1�9�9�1�)�,� �c�o�n�s�i�d�e�r�s� �t�h�e� 

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

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

�n�o�u�r�i�s�h� �c�r�o�p�s�,� �a�n�d� �s�o� �f�o�r�t�h�.�"� �(�5�0�1�)� �K�a�h�n� �s�a�y�s� �t�h�a�t� �t�h�e� �w�o�r�l�d� 

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

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

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

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

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

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

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

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

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

�e�f�f�e�c�t�s�.� 

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

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

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

�a� �f�a�i�r� �m�e�a�s�u�r�e� �o�f� �s�o�c�i�e�t�y� �s�u�c�c�e�s�s�.� �G�i�l�l�a�n�d� �t�a�k�e�s� �t�h�e� �r�a�t�i�o� �o�f� 
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�N�R�R� �(�n�e�t� �r�e�p�r�o�d�u�c�t�i�o�n� �r�a�t�e�)� �t�o� �t�h�e� �G�R�R� �(�g�r�o�s�s� �r�e�p�r�o�d�u�c�t�i�o�n� 

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

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

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

�(�1�9�7�1�,� �2�9�2�)� �E�a�c�h� �o�f� �t�h�e�s�e� �o�p�i�n�i�o�n�s� �i�s� �i�n�s�u�f�f�i�c�i�e�n�t�l�y� �j�u�s�t�i�f�i�e�d� 

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

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

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

�o�f� �a�n� �a�n�y� �a�c�c�o�u�n�t�.� 

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

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

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

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

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

�(�4�)� �W�h�a�t� �c�o�m�m�u�n�i�c�a�t�i�o�n� �p�a�t�t�e�r�n�s� �e�x�i�s�t� �a�m�o�n�g� �t�h�e� �t�h�i�n�k�e�r�s�?� 

�I�n� �o�u�r� �q�u�e�s�t� �t�o� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �P�G� �d�i�s�c�u�s�s�i�o�n� �b�e�t�t�e�r�,� �i�t� 

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

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

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

�"�D�o�e�s� �t�h�e�r�e� �e�x�i�s�t� �a� �d�e�b�a�t�e� �c�o�n�c�e�r�n�i�n�g� �P�G�,� �o�r� �r�a�t�h�e�r�,� �i�s� �t�h�e� 

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

�i�s�s�u�e�s�?�"� 

�A�m�o�n�g� �t�h�e� �t�h�i�n�k�e�r�s�,� �S�i�m�o�n� �i�n�t�r�o�d�u�c�e�s� �t�h�e� �o�t�h�e�r�s� �m�o�r�e� 

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

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

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

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

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

�m�o�r�e� �t�i�m�e� �o�n� �B�r�o�w�n�,� �b�u�t� �i�n�a� �f�a�i�r�l�y� �i�r�r�e�g�u�l�a�r� �w�a�y�.� �H�o�w�e�v�e�r�,� 

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

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

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

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

�s�h�o�w� �"�h�o�w� �w�r�o�n�g� �t�h�e� �o�t�h�e�r� �s�i�d�e� �i�s�"� �(�E�h�r�l�i�c�h� �a�n�d� �B�r�o�w�n�)� �o�r� �"�h�o�w� 

�s�u�p�p�o�r�t�i�v�e� �o�f� �h�i�s� �v�i�e�w�s� �a� �p�o�s�i�t�i�o�n� �m�i�g�h�t� �b�e�"� �(�K�a�h�n�)�.� �A�l�t�h�o�u�g�h� 

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

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

�p�i�e�c�e�s� �b�y� �t�h�e� �"�c�h�a�l�l�e�n�g�e�r�s�"� �i�n� �h�i�s� �w�o�r�k�s� �(�s�e�e� �S�i�m�o�n� �1�9�9�0�,� �3�6�9�-� 

�3�7�4�,� �3�9�7�-�4�0�4�)� �t�h�e�y� �d�o� �s�e�r�v�e� �a�s� �g�o�o�d� �c�o�u�n�t�e�r�p�o�i�s�e�s�.� 

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

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

�(�l�1�.�e�.� �K�a�h�n� �a�n�d� �S�i�m�o�n�)�.� �A�n�d� �w�h�e�n� �h�e� �q�u�o�t�e�s� �a� �t�h�i�n�k�e�r� �(�i�n� 

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

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

�i�n� �p�o�i�n�t�,� �C�o�m�m�o�n�e�r� �(�1�9�7�2�)� �w�h�e�r�e� �h�e� �o�u�t�l�i�n�e�s� �h�i�s� �d�i�f�f�e�r�e�n�c�e�s� 

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

�G�i�l�l�a�n�d�,� �M�c�N�a�m�a�r�a�,� �n�o�r� �B�r�o�w�n�,� �o�f� �w�h�i�c�h� �t�h�e� �l�a�s�t� �i�s� �b�y� �f�a�r� �t�h�e� 

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

�i�n� �h�i�s� �b�o�o�k� �T�h�e� �N�e�x�t� �7�0� �Y�e�a�r�s�,� �b�u�t� �o�t�h�e�r�w�i�s�e� �i�g�n�o�r�e�s� �t�h�e� �o�t�h�e�r� 

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

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

�r�e�l�a�t�i�o�n�s�h�i�p� �o�f� �L�D�C�s� �a�n�d� �t�h�e� �i�n�d�u�s�t�r�i�a�l�i�z�e�d� �w�o�r�l�d�.� �G�i�l�l�a�n�d� 

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

�f�u�r�t�h�e�r� �j�u�d�g�e�m�e�n�t� �o�f� �h�i�m�.� 

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

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

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

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

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

�S�e�l�e�c�t�e�d� �R�e�a�d�i�n�g�s� �s�e�c�t�i�o�n� �o�f� �T�h�e� �N�e�x�t� �2�0�0� �Y�e�a�r�s�.� 

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

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

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

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

�h�e�a�t�e�d� �d�e�b�a�t�e� �w�i�t�h� �C�o�m�m�o�n�e�r� �(�s�e�e� �E�h�r�l�i�c�h� �&� �H�o�l�d�r�e�n� �1�9�7�2�)� �t�h�e� 

�o�t�h�e�r� �t�h�i�n�k�e�r�s� �r�e�c�e�i�v�e� �l�i�t�t�l�e� �o�r� �n�o� �m�e�n�t�i�o�n�.� 

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

�a� �g�r�e�a�t�e�r� �e�x�t�e�n�t� �t�h�e�n� �m�o�s�t�.� �H�e� �(�1�9�7�2�)� �d�e�d�i�c�a�t�e�s� �a� �c�h�a�p�t�e�r� �t�o� 

�C�o�m�m�o�n�e�r ��s� �t�h�o�u�g�h�t�s� �a�n�d� �h�e� �(�1�9�8�1�a�)� �p�r�o�v�i�d�e�s� �a� �f�a�i�r�l�y� �e�x�t�e�n�s�i�v�e� 

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

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

�E�v�o�l�u�t�i�o�n�,� �a�n�d� �B�i�r�t�h� �C�o�n�t�r�o�l�.� 

�5�2



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

�H�a�r�d�i�n� �i�n� �S�t�a�t�e� �o�f� �t�h�e� �W�o�r�l�d�,� �1�9�9�1�,� �B�r�o�w�n� �a�l�s�o� �p�a�y�s� �n�o� �l�i�p� 

�s�e�r�v�i�c�e� �t�o� �t�h�e� �t�h�i�n�k�e�r�s�.� �A�n�d�,� �f�i�n�a�l�l�y�,� �M�c�N�a�m�a�r�a�,� �s�i�m�i�l�a�r�l�y�,� 

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

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

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

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

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

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

�S�i�m�o�n�/�E�h�r�l�i�c�h�,� �a�n�d� �C�o�m�m�o�n�e�r�/�E�h�r�l�i�c�h�.� �T�h�e� �s�o�u�r�c�e� �o�f� �t�h�i�s� �l�a�c�k� 

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

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

�o�p�i�n�i�o�n�s� �w�i�t�h�i�n� �t�h�e�i�r� �o�w�n� �w�o�r�k�.� �I�f� �t�h�i�s� �w�e�r�e� �t�r�u�e� �t�h�e�n� �w�h�y� 

�w�o�u�l�d�n ��t� �w�e� �s�e�e� �s�i�m�i�l�a�r� �p�e�o�p�l�e� �(�B�r�o�w�n�/�E�h�r�l�i�c�h� �o�r� �S�i�m�o�n�/�K�a�h�n� 

�(�w�h�o� �a�c�t�u�a�l�l�y� �h�a�v�e� �e�d�i�t�e�d� �a� �l�a�r�g�e� �v�o�l�u�m�e �� �t�o�g�e�t�h�e�r�)� �)� 

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

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

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

�a�t� �P�G� �q�u�e�s�t�i�o�n�s�.� �I� �r�e�a�l�l�y� �c�a�n ��t� �s�a�y� �a�t� �t�h�i�s� �p�o�i�n�t�.� �H�o�w�e�v�e�r�,� 

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

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

�-�a� �w�e�a�k�n�e�s�s� �a�m�o�n�g� �t�h�e�s�e� �P�G� �t�h�i�n�k�e�r�s�.� 

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

�q�u�e�s�t�i�o�n� �a�r�e� �t�h�e� �f�o�l�l�o�w�i�n�g�:� �(�1�)� �w�h�o� �d�o� �t�h�e� �t�h�i�n�k�e�r�s� �t�a�l�k� �t�o� 

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

�5�3



�t�h�e�y� �w�r�i�t�e� �a�b�o�u�t� �a�n�d� �t�h�e� �p�e�o�p�l�e� �t�h�e�y� �t�a�l�k� �t�o�?�;� �(�2�)� �w�h�o� �a�r�e� �t�h�e� 

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

�i�f� �n�o�t� �t�h�e� �o�t�h�e�r� �t�h�i�n�k�e�r�s�?�;� �a�n�d� �(�3�)� �w�h�e�n� �t�h�e�y� �d�o� �r�e�f�e�r�e�n�c�e� 

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

�d�o�n�e�?� �M�a�y�b�e� �o�n�e� �s�h�o�u�l�d� �j�u�s�t� �a�s�k� �a� �f�e�w� �o�f� �t�h�e�m�.� �U�n�f�o�r�t�u�n�a�t�e�l�y� 

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

�q�u�e�s�t�i�o�n�s�.� 

�(�5�)� �W�h�a�t� �a�r�e� �t�h�e� �n�e�g�l�e�c�t�e�d� �f�e�a�t�u�r�e�s� �a�n�d� �w�h�y� �a�r�e� �_� �t�h�e�y� 

�o�v�e�r�l�o�o�k�e�d�?� 

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

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

�T�h�e�s�e� �i�n�c�l�u�d�e�:� 

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

�(�2�)� �m�o�d�e�r�n� �c�o�m�m�u�n�i�c�a�t�i�o�n� �f�o�r�m�s� �a�n�d� �t�h�e�i�r� �c�o�n�s�e�q�u�e�n�c�e�s�;� 

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

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

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

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

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

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

�d�i�s�c�i�p�l�i�n�e�s�.� 

�5�4



�W�o�m�e�n� �a�r�e� �a�n� �o�v�e�r�l�o�o�k�e�d� �g�e�n�d�e�r� �w�i�t�h�i�n� �m�u�c�h� �o�f� �P�G� 

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

�I� �c�o�u�l�d� �h�a�v�e� �e�a�s�i�l�y� �c�h�o�s�e�n� �A�n�n�e� �E�h�r�l�i�c�h� �i�n�s�t�e�a�d� �o�f� �h�e�r� 

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

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

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

�O�t�h�e�r� �P�G� �t�h�i�n�k�e�r�s�,� �e�.�g�.� �E�k�i�n�s� �(�1�9�9�2�)�,� �a�r�e� �m�o�r�e� �a�w�a�r�e� �o�f� 

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

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

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

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

�e�c�o�n�o�m�i�c� �d�e�v�e�l�o�p�m�e�n�t�.� �E�h�r�l�i�c�h� �(�w�/�A�.� �E�h�r�l�i�c�h� �1�9�9�0�)� �i�s� �m�o�r�e� 

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

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

�(�2�1�6�)�.� �O�t�h�e�r�s� �a�r�e� �a�p�p�a�r�e�n�t�l�y� �u�n�a�w�a�r�e� �o�f� �w�o�m�e�n ��s� �r�e�l�a�t�i�o�n� �t�o� 

�P�G�.� �T�a�k�e� �f�o�r� �i�n�s�t�a�n�c�e�,� �B�r�o�w�n ��s� �e�s�s�a�y�,� �T�w�e�n�t�y�-�T�w�o� �D�i�m�e�n�s�i�o�n�s� �o�f� 

�t�h�e� �P�o�p�u�l�a�t�i�o�n� �P�r�o�b�l�e�m� �(�1�9�7�6�)�,� �w�h�i�c�h� �c�l�a�i�m�s� �t�h�a�t� �i�t� �i�s� �v�e�r�y� 

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

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

�b�i�z�a�r�r�e� �w�h�e�n� �o�n�e� �c�o�n�s�i�d�e�r�s� �t�h�a�t� �a� �w�o�m�a�n�,� �P�a�t�r�i�c�i�a� �M�c�G�r�a�t�h�,� �c�o�-� 
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�a�u�t�h�o�r�e�d� �t�h�i�s� �a�r�t�i�c�l�e�. �� �B�u�t� �t�h�e� �e�x�t�e�n�t� �o�f� �n�e�g�l�e�c�t� �d�o�e�s�n ��t� 

�s�t�o�p� �h�e�r�e�.� 

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

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

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

�T�a�k�e� �f�o�r� �i�n�s�t�a�n�c�e� �M�.� �W�a�r�i�n�g ��s� �I�f� �w�o�m�e�n� �c�o�u�n�t�e�d�:� �a� �n�e�w� �f�e�m�i�n�i�s�t� 

�e�c�o�n�o�m�i�s�t� �(�1�9�8�3�)�,� �B�l�a�u� �a�n�d� �F�e�r�b�e�r ��s� �T�h�e� �E�c�o�n�o�m�i�c�s� �o�f� �W�o�m�e�n�,� 

�M�e�n�,� �a�n�d� �W�o�r�k� �(�1�9�8�6�)�,� �O�k�i�n ��s� �W�o�m�e�n� �i�n� �W�e�s�t�e�r�n� �P�o�l�i�t�i�c�a�l� 

�T�h�o�u�g�h�t� �(�1�9�7�9�)�,� �a�n�d� �H�a�r�d�i�n�g ��s� �W�h�o�s�e� �S�c�i�e�n�c�e�?� �W�h�o�s�e� �K�n�o�w�l�e�d�g�e�?�:� 

�T�h�i�n�k�i�n�g� �f�r�o�m� �W�o�m�e�n ��s� �L�i�v�e�s� �(�1�9�9�1�)�.� �S�u�c�h� �w�o�r�k�s� �h�a�v�e� �m�u�c�h� �t�o� 

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

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

�v�o�i�c�e�s�.� �I�n� �C�h�a�p�t�e�r� �4�,� �I� �w�i�l�l� �d�i�s�c�u�s�s� �i�n� �m�o�r�e� �d�e�t�a�i�l� �w�h�a�t� 

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

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

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

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

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

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

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

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

� � 

�*�2�B�r�o�w�n� �d�o�e�s� �i�n� �f�a�c�t� �m�a�k�e� �u�p� �f�o�r� �t�h�i�s� �t�o� �s�o�m�e� �e�x�t�e�n�t� �b�y� 
�i�n�c�l�u�d�i�n�g� �i�n� �h�i�s� �1�9�7�4� �w�o�r�k�,� �a� �s�e�c�t�i�o�n� �d�e�d�i�c�a�t�e�d� �t�o� �t�h�e� �f�u�t�u�r�e� 
�r�o�l�e� �o�f� �w�o�m�e�n� �(�1�6�6�-�1�6�8�)�.� �H�o�w�e�v�e�r� �h�i�s� �a�c�c�o�u�n�t� �i�s� �m�o�r�e� �a� 
�d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �c�h�a�n�g�i�n�g� �s�t�a�t�u�s� �o�f� �w�o�m�e�n� �t�h�e�n� �a� �s�k�e�t�c�h� �o�f� 
�w�h�a�t� �w�o�m�e�n� �h�a�v�e� �a�n�d� �o�f�f�e�r� �t�h�e� �w�o�r�l�d�.� 
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�a�d�v�a�n�c�e�d� �m�e�a�n�s� �f�o�r� �c�e�n�t�u�r�i�e�s�,� �b�u�t� �m�o�r�e� �r�e�c�e�n�t� �m�e�t�h�o�d�s� �o�f� 

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

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

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

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

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

�m�a�d�e� �o�f� �t�h�i�s�;� �e�x�c�e�p�t� �f�o�r� �H�a�r�d�i�n� �w�h�o� �n�o�t�e�s� �t�h�a�t� �"�e�x�c�h�a�n�g�e�s� �o�f� 

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

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

�s�o�u�r�c�e� �o�f� �p�r�o�g�r�e�s�s�i�v�e� �c�h�a�n�g�e�)� �(�1�9�8�6�,� �6�0�4�)�,� �B�r�o�w�n� �(�1�9�7�4�)� �w�h�o� 

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

�C�a�p�a�c�i�t�y� �t�o� �m�o�b�i�l�i�z�e� �p�e�o�p�l�e� �a�n�d� �r�e�s�o�u�r�c�e� �(�1�8�3�-�1�8�4�)�,� �a�n�d� 

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

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

�c�o�m�m�u�n�i�c�a�t�i�o�n� �t�o� �t�h�e� �p�u�z�z�l�e�.� 

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

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

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

�m�o�r�e� �h�o�l�i�s�t�i�c� �e�c�o�n�o�m�i�c� �p�a�r�a�d�i�g�m�,� �o�n�e�,� �i�t� �1�s� �c�l�a�i�m�e�d�,� �t�h�a�t� �w�i�l�l� 

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

�c�e�n�t�u�r�i�e�s� �(�e�.�g�.�,� �D�a�l�y� �(�1�9�7�7�,� �1�9�8�6�)�,� �C�o�b�b� �&� �D�a�l�y� �(�1�9�8�9�)�,� 

�B�o�u�l�d�i�n�g� �(�1�9�7�8�,� �1�9�9�2�)�,� �a�n�d� �H�a�m�r�i�n� �(�1�9�8�3�)�)�.� �T�h�i�s� �p�a�r�a�d�i�g�m�,� 

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

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

�m�a�t�t�e�r�s�.� �T�h�e� �s�p�e�c�i�f�i�c� �d�e�t�a�i�l�s� �o�f� �t�h�e� �r�e�l�e�v�a�n�c�e� �o�f� �t�h�i�s� �w�o�r�k� �t�o� 
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�P�G� �t�h�i�n�k�e�r�s� �i�s� �h�e�l�d� �o�f�f� �t�i�l�l� �c�h�a�p�t�e�r� �4�.� �S�u�f�f�i�c�e� �i�t� �t�o� �s�a�y� �t�h�a�t� 

�t�h�e� �P�G� �q�u�e�s�t�i�o�n� �h�a�s� �e�v�e�r�y� �r�e�a�s�o�n� �t�o� �i�n�t�e�g�r�a�t�e� �t�h�i�s� �m�a�t�e�r�i�a�l�,� 

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

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

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

�p�o�p�u�l�a�t�i�o�n� �c�o�n�t�r�o�l� �m�e�a�s�u�r�e�s�.� �A�s� �a�l�l� �w�i�l�l� �a�g�r�e�e�,� �P�G� �i�s� 

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

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

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

�a�c�c�o�r�d�i�n�g� �t�o� �w�h�e�r�e� �a�n�d� �h�o�w� �t�h�e�y� �a�r�e� �c�o�n�d�u�c�t�e�d�.� �G�i�v�e�n� �t�h�e� 

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

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

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

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

�M�a�m�d�a�n�i ��s� �T�h�e� �M�y�t�h� �o�f� �P�o�p�u�l�a�t�i�o�n� �C�o�n�t�r�o�l� �(�1�9�7�2�)�*�*� �a�n�d� �t�h�e� 

�U�.�N�.� �P�o�p�u�l�a�t�i�o�n� �F�u�n�d ��s� �(�U�N�F�P�A�)� �r�e�c�e�n�t� �b�o�o�k�,� �P�o�p�u�l�a�t�i�o�n� 

�P�o�l�i�c�i�e�s� �a�n�d� �P�r�o�g�r�a�m�m�e�s�:� �l�e�a�r�n�e�d� �l�e�s�s�o�n�s� �f�r�o�m� �T�w�o� �D�e�c�a�d�e�s� �o�f� 

�E�x�p�e�r�i�e�n�c�e� �(�1�9�9�1�)�,� �i�s� �a� �s�t�e�p� �i�n� �t�h�i�s� �d�i�r�e�c�t�i�o�n�.� �T�h�e� �l�i�m�i�t�e�d� 

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

� � 

�3�I� �s�h�o�u�l�d� �m�e�n�t�i�o�n� �h�o�w�e�v�e�r� �t�h�a�t� �r�e�c�e�n�t� �w�o�r�k� �o�f� �P�G� 
�t�h�i�n�k�e�r�s�,� �i�n� �p�a�r�t�i�c�u�l�a�r� �C�o�m�m�o�n�e�r� �(�1�9�9�2�)�,� �E�h�r�l�i�c�h� �&� �E�h�r�l�i�c�h� 
�(�1�9�9�0�,� �1�9�9�1�)�,� �a�n�d� �B�r�o�w�n� �(�1�9�9�1�)�,� �h�a�s� �i�n�c�o�r�p�o�r�a�t�e�d� �s�o�m�e� �o�f� �t�h�e� 
�i�d�e�a�s� �g�e�n�e�r�a�t�e�d� �i�n� �e�c�o�l�o�g�i�c�a�l� �e�c�o�n�o�m�i�c�s� �t�h�o�u�g�h� �e�x�p�l�i�c�i�t� 
�m�e�n�t�i�o�n� �i�s� �r�a�r�e�l�y� �m�a�d�e�.� 

�7�4�T�n� �t�h�i�s� �w�o�r�k�,� �M�a�m�d�a�n�i�,� �a� �T�h�i�r�d� �W�o�r�l�d� �t�h�e�o�r�i�s�t�,� �o�u�t�l�i�n�e�s� 
�t�h�e� �p�e�s�s�i�m�i�s�t�i�c� �r�e�s�u�l�t�s� �o�f� �e�a�r�l�y� �p�o�p�u�l�a�t�i�o�n� �c�o�n�t�r�o�l� �p�r�o�g�r�a�m�s�,� 
�a�s� �i�n�d�i�c�a�t�e�d� �b�y� �t�h�e� �K�h�a�n�n�a� �S�t�u�d�y� �i�n� �I�n�d�i�a�.� 
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�d�i�s�c�u�s�s�i�o�n� �g�i�v�e�s� �f�u�r�t�h�e�r� �c�r�e�d�e�n�c�e� �t�o� �t�h�e� �v�i�e�w� �t�h�a�t� �o�u�r� 

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

�d�i�s�c�u�s�s�i�o�n� �o�f� �P�G�.� 

�S�u�m�m�a�r�y� 

�H�a�v�i�n�g� �t�h�u�s� �c�o�m�p�l�e�t�e�d� �m�y� �e�x�a�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �P�G� �"�d�e�b�a�t�e�,�"� 

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

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

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

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

�p�r�o�b�l�e�m�s�.� �O�t�h�e�r�s� �e�i�t�h�e�r� �t�h�i�n�k� �t�h�a�t� �P�G� �i�s� �i�n� �t�h�e� �l�o�n�g� �t�e�r�m� �a� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�w�i�t�h� �r�e�s�p�e�c�t� �t�o� �t�h�e� �c�u�r�r�e�n�t� �P�G� �d�i�s�c�u�s�s�i�o�n�:� �(�1�)� �e�n�l�a�r�g�e� �t�h�e� 

�n�u�m�b�e�r� �o�f� �i�n�t�e�r�e�s�t�e�d� �p�a�r�t�i�e�s�;� �(�2�)� �m�a�k�e� �r�e�l�e�v�a�n�t� �t�h�o�s�e� �i�t�e�m�s� 

�t�h�a�t� �n�e�e�d� �c�o�n�s�i�d�e�r�a�t�i�o�n�;� �a�n�d�,� �(�3�)� �a�l�l�o�w� �f�o�r� �f�u�r�t�h�e�r� 

�i�m�p�r�o�v�e�m�e�n�t�s� �i�n� �t�h�e� �f�u�t�u�r�e�.� 

�6�0



�C�H�A�P�T�E�R� �3� 
�P�r�o�b�l�e�m� �a�s� �a� �P�h�i�l�o�s�o�p�h�i�c�a�l� �C�o�n�s�t�r�u�c�t� 

�a�n�d� �P�G� �T�h�i�n�k�e�r�s� �a�n�d� �T�h�e�i�r� �D�i�f�f�e�r�e�n�t� �P�r�o�b�l�e�m�s� 

�I�n�t�r�o�d�u�c�t�i�o�n� 

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

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

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

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

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

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

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

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

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

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

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

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

� � 

�*�*�T�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�o� �r�e�c�o�g�n�i�z�e� �t�h�a�t� �h�e�r�e� �"�p�r�o�b�l�e�m�"� �i�s� 
�f�u�n�c�t�i�o�n�i�n�g� �l�i�k�e� �"�t�h�e�o�r�y�"� �a�n�d� �"�m�o�d�e�l�"� �h�a�v�e� �i�n� �m�u�c�h� �o�f� 
�p�h�i�l�o�s�o�p�h�y� �o�f� �s�c�i�e�n�c�e� �l�i�t�e�r�a�t�u�r�e�,� �w�h�e�r�e� �e�a�c�h� �i�s� �d�e�s�c�r�i�b�e�d� �a�s� 
�t�a�n�g�i�b�l�e� �e�n�t�i�t�i�e�s� �w�h�i�c�h� �h�e�l�p� �d�r�i�v�e� �t�h�e� �s�c�i�e�n�t�i�f�i�c� �a�n�d� 
�t�e�c�h�n�o�l�o�g�i�c�a�l� �e�n�t�e�r�p�r�i�s�e� �t�h�r�o�u�g�h�o�u�t� �h�i�s�t�o�r�y�.� �E�a�c�h� �p�r�o�b�l�e�m� �i�s� 
�u�n�i�q�u�e�,� �a�s� �c�o�n�s�t�i�t�u�t�e�d� �b�y� �m�o�d�e�r�n� �s�c�h�o�l�a�r�s�,� �b�o�t�h� �i�n� �i�t�s� 
�a�p�p�l�i�c�a�t�i�o�n� �a�n�d� �i�t�s� �e�x�p�l�i�c�a�t�i�o�n�.� �B�u�t�,� �t�h�e� �c�o�n�s�t�r�u�c�t� �o�f� �p�r�o�b�l�e�m� 
�i�s� �m�o�s�t� �u�s�e�f�u�l� �h�e�r�e� �b�e�c�a�u�s�e� �i�t� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �t�e�r�m� �i�n� �w�h�i�c�h� 
�t�h�e� �P�G� �d�e�b�a�t�e� �h�a�s� �m�o�s�t� �o�f�t�e�n� �b�e�e�n� �s�e�t�.� 

�*�°�T�h�e� �f�o�l�l�o�w�i�n�g� �d�i�s�c�u�s�s�i�o�n� �w�i�l�l� �a�l�s�o� �b�e� �m�o�s�t� �r�e�l�e�v�a�n�t� �t�o� 
�t�h�e� �i�s�s�u�e� �o�f� �p�r�o�b�l�e�m� �f�o�r�m�u�l�a�t�i�o�n� �a�s� �o�p�p�o�s�e�d� �t�o� �p�r�o�b�l�e�m� 
�r�e�s�o�l�u�t�i�o�n�.� �W�h�i�l�e� �p�r�o�b�l�e�m� �r�e�s�o�l�u�t�i�o�n� �m�i�g�h�t� �b�e� �s�e�e�n� �a�s� �t�a�k�i�n�g� 
�p�r�e�c�e�d�e�n�c�e� �i�n� �t�e�r�m�s� �o�f� �p�o�l�i�c�y� �d�e�l�i�b�e�r�a�t�i�o�n�s�,� �I� �c�o�n�t�e�n�d� �t�h�a�t� 
�p�r�o�b�l�e�m� �f�o�r�m�u�l�a�t�i�o�n� �i�s� �m�o�r�e� �f�u�n�d�a�m�e�n�t�a�l� �t�o� �t�h�e� �P�G� �d�e�b�a�t�e�,� �a�s� 
�w�i�l�l� �b�e�c�o�m�e� �m�o�r�e� �e�v�i�d�e�n�t� �i�n� �t�h�i�s� �a�n�d� �t�h�e� �s�u�b�s�e�q�u�e�n�t� �c�h�a�p�t�e�r�.� 
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�a�n�t�e�c�e�d�e�n�t� �s�c�h�o�l�a�r�s�h�i�p� �i�n� �t�h�i�s� �a�r�e�a�)�,� �t�h�e�i�r� �w�o�r�k�s� �a�r�e� �d�e�t�a�i�l�e�d� 

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

�c�o�n�t�r�o�v�e�r�s�y�.� 

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

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

�s�c�i�e�n�c�e� �o�n� �t�h�e� �s�u�b�j�e�c�t�.� �H�e�r�e� �I� �w�i�l�l� �d�e�s�c�r�i�b�e� �t�h�e� �c�o�n�c�e�p�t�i�o�n�s� 

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

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

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

�F�i�n�a�l�l�y�,� �I� �w�i�l�l� �e�x�p�l�a�i�n� �h�o�w� �I� �s�e�e� �t�h�e� �P�G� �s�p�o�k�e�s�p�e�r�s�o�n�s� �w�o�r�k�i�n�g� 

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

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

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

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

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

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

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

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

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

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

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

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

�p�a�r�t�i�c�u�l�a�r�l�y� �s�u�i�t�e�d� �f�o�r� �t�h�e� �p�u�r�p�o�s�e�s� �o�f� �t�h�i�s� �p�r�o�j�e�c�t�.� 
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�I�n� �h�i�s� �b�o�o�k� �P�r�o�g�r�e�s�s� �a�n�d� �i�t�s� �P�r�o�b�l�e�m�s� �(�1�9�7�7�)�,� �L�a�u�d�a�n� 

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

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

�p�r�o�b�l�e�m�-�o�r�i�e�n�t�e�d� �a�c�t�i�v�i�t�y� �(�1�9�7�7�,� �4�-�5�)�.�*�7�*�8� �A�n�d� �r�e�c�o�g�n�i�z�i�n�g� 

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

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

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

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

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

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

�p�r�o�j�e�c�t�.� 

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

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

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

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

�(�a�)� �a� �t�a�x�o�n�o�m�y� �o�f� �t�h�e� �t�y�p�e�s� �o�f� �s�c�i�e�n�t�i�f�i�c� �p�r�o�b�l�e�m�s�;� �(�b�)� �a� 

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

�t�h�e� �a�d�e�q�u�a�c�y� �o�f� �s�o�l�u�t�i�o�n� �(�1�9�7�7�,� �1�3�)�.� �T�h�i�s� �q�u�e�s�t�i�o�n�a�b�l�e� 

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

� � 

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

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

�p�o�i�n�t�s� �f�o�r� �u�s�,� 

�I�n� �a�p�p�r�a�i�s�i�n�g� �t�h�e� �m�e�r�i�t�s� �o�f� �t�h�e�o�r�i�e�s�,�?�?� �i�t� �i�s� �m�o�r�e� 
�i�m�p�o�r�t�a�n�t� �t�o� �a�s�k� �w�h�e�t�h�e�r� �t�h�e�y� �c�o�n�s�t�i�t�u�t�e� �a�d�e�q�u�a�t�e� 
�s�o�l�u�t�i�o�n�s� �t�o� �s�i�g�n�i�f�i�c�a�n�t� �p�r�o�b�l�e�m�s� �t�h�a�n� �i�t� �i�s� �t�o� �a�s�k� 
�w�h�e�t�h�e�r� �t�h�e�y� �a�r�e�  ��t�r�u�e�, ��  ��c�o�r�r�o�b�o�r�a�t�e�d�, ��  ��w�e�l�l�-� 
�c�o�n�f�i�r�m�e�d �� �o�r� �o�t�h�e�r�w�i�s�e� �j�u�s�t�i�f�i�a�b�l�e� �w�i�t�h�i�n� �t�h�e� 
�f�r�a�m�e�w�o�r�k� �o�f� �c�o�n�t�e�m�p�o�r�a�r�y� �e�p�i�s�t�e�m�o�l�o�g�y�.� �(�1�9�7�7�,� 
�1�4�)� �%�°� 

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

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

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

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

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

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

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

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

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

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

� � 

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

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

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

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

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

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

�1�5�)�.� �E�x�a�m�p�l�e�s� �o�f� �s�u�c�h� �p�r�o�b�l�e�m�s� �i�n�c�l�u�d�e� �(�a�)� �h�o�w� �a�n�d� �w�h�y� �h�e�a�v�y� 

�b�o�d�i�e�s� �f�a�l�l� �t�o�w�a�r�d� �t�h�e� �e�a�r�t�h�?�,� �a�n�d� �(�b�)� �w�h�y� �a�l�c�o�h�o�l� �l�e�f�t� 

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

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

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

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

�n�a�t�u�r�a�l� �w�o�r�l�d�.� 

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

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

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

�t�h�e� �f�i�r�s�t� �o�r�d�e�r� �q�u�e�s�t�i�o�n�s� �[�i�.�e�.�,� �e�m�p�i�r�i�c�a�l� �p�r�o�b�l�e�m�s�]� �.�"� �(�1�9�7�7�,� 

�4�8�)� �A�s� �w�i�t�h� �e�m�p�i�r�i�c�a�l� �p�r�o�b�l�e�m�s�,� �c�o�n�c�e�p�t�u�a�l� �p�r�o�b�l�e�m�s� �a�r�e� 

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

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

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

�f�o�l�l�o�w�i�n�g� �o�n�t�o�l�o�g�i�c�a�l� �c�h�a�r�a�c�t�e�r�:� �t�h�e�y� �a�r�e� �e�i�t�h�e�r� �l�o�g�i�c�a�l� 

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

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

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

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

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

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

�u�n�c�h�a�n�g�i�n�g� �e�a�r�t�h� �(�1�9�7�7�,� �5�7�)�;� �a�n�d� �(�2�)� �t�h�e� �p�e�r�c�e�i�v�e�d� �d�i�s�c�r�e�p�a�n�c�y� 

�b�e�t�w�e�e�n� �1�7�t�h� �c�e�n�t�u�r�y� �m�e�c�h�a�n�i�s�t�i�c� �s�c�i�e�n�c�e� �a�n�d� �t�h�o�s�e� �t�h�e�o�l�o�g�i�e�s� 

�w�h�o� �h�o�p�e�d� �t�o� �"�p�r�e�s�e�r�v�e� �a�n� �i�m�p�o�r�t�a�n�t� �r�o�l�e� �t�o� �G�o�d�.�"� �(�1�9�7�7�,� �6�2�-�3�)� 

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

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

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

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

�s�h�e�d� �d�o�u�b�t� �o�n� �(�1�.�e ¬�.�,� �a�p�p�e�a�r� �a�n�o�m�a�l�o�u�s� �t�o�)� �a� �t�h�e�o�r�y�.� �A�n�o�m�a�l�o�u�s� 

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

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

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

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

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

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

�q�u�e�s�t�i�o�n�)� �.�*�*� �G�i�v�e�n� �t�h�e� �a�m�b�i�g�u�i�t�i�e�s� �i�n� �t�h�e� �a�b�o�v�e� �d�e�s�c�r�i�p�t�i�o�n�s�,� 

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

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

�a�m�o�n�g� �t�h�e� �P�G� �s�p�o�k�e�s�p�e�r�s�o�n�s�.� 

� � 

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

�t�h�e� �a�i�m� �o�f� �s�c�i�e�n�c�e� �i�s� �t�o� �m�a�x�i�m�i�z�e� �t�h�e� �s�c�o�p�e� �o�f� 
�s�o�l�v�e�d� �e�m�p�i�r�i�c�a�l� �p�r�o�b�l�e�m�s�,� �w�h�i�l�e� �m�i�n�i�m�i�z�i�n�g� �t�h�e� 
�s�c�o�p�e� �o�f� �a�n�o�m�a�l�o�u�s� �a�n�d� �c�o�n�c�e�p�t�u�a�l� �p�r�o�b�l�e�m�s�.� �(�1�9�7�7�,� 
�6�6�)� 

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

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

�(�H�o�r�g�a�n� �1�9�9�3�)� �a�n�d� �t�h�e� �s�o�l�a�r� �n�e�u�t�r�i�n�o� �c�o�n�t�r�o�v�e�r�s�y�.� �I�n� �t�h�e� �c�a�s�e� 

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

�t�o� �t�h�e� �i�d�e�a� �t�h�a�t� �q�u�i�t�e� �r�e�c�e�n�t�l�y�,� �s�a�y� �n�o� �m�o�r�e� �t�h�a�n� �2� �m�i�l�l�i�o�n� 

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

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

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

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

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

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

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

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

�a�t�o�m�i�c� �w�e�i�g�h�t�s� �i�n� �t�h�e� �m�i�d�d�l�e� �o�f� �t�h�e� �1�8�0�0�s�,� �a�f�t�e�r� �P�r�o�u�s�t� �h�a�d� 

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

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

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

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

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

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

�a�c�t�i�o�n�-�a�t�-�a�-�d�i�s�t�a�n�c�e�,� �h�i�s� �m�o�d�e�l� �a�c�t�u�a�l�l�y� �r�e�q�u�i�r�e�d� �i�t� �(�1�9�7�7�,� 

�4�9�-�5�0�)�.� �C�o�n�c�e�p�t�u�a�l� �p�r�o�b�l�e�m�s� �m�a�y� �a�l�s�o� �r�e�s�u�l�t� �f�r�o�m� �h�i�d�d�e�n� 

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

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

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

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

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

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

�P�G� �d�e�b�a�t�e�.� 

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

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

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

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

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

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

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

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

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

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

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

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

�b�y� �N�i�c�k�l�e�s� �a�s� �"�a� �s�t�r�u�c�t�u�r�e� �c�o�n�t�a�i�n�i�n�g� �a�  ��g�a�p�, �� �p�l�u�s� �a� 

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

�(�1�9�8�0�b�,� �2�3�)�,� �o�r� �i�n� �o�t�h�e�r� �w�o�r�d�s�,� �"�a� �p�r�o�b�l�e�m� �r�a�i�s�e�s� �a� �q�u�e�s�t�i�o�n�;� 

�i�t� �p�o�s�t�u�l�a�t�e�s� �s�o�m�e�t�h�i�n�g� �t�h�a�t� �n�e�e�d�s� �r�e�s�o�l�u�t�i�o�n�.�"� �(�1�9�7�8�,� �1�4�2�)� 

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

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

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

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

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

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

�s�o�l�u�t�i�o�n�s� �t�o� �t�h�e� �p�r�o�b�l�e�m�"� �(�1�9�8�1�,� �1�1�1�)�.� �A�n�d� �s�i�n�c�e� �t�h�e� �u�l�t�i�m�a�t�e� 

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

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

�s�c�i�e�n�t�i�f�i�c� �i�n�q�u�i�r�y�.� 

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

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

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

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

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

�p�r�o�b�l�e�m� �s�o�l�u�t�i�o�n�.�"� �(�1�9�8�0�b�,� �3�7�)� �A�c�c�o�r�d�i�n�g� �t�o� �N�i�c�k�l�e�s�,� 

�c�o�n�s�t�r�a�i�n�t�s� �"�c�o�l�l�e�c�t�i�v�e�l�y�  ��d�e�s�c�r�i�b�e �� �w�h�a�t� �a� �p�r�o�b�l�e�m� �i�s�"� �(�1�9�8�1�,� 

�1�0�9�)�.� �I�n� �f�a�c�t�,� �N�i�c�k�l�e�s� �s�e�e�s� �i�t� �a�s� �i�m�p�o�s�s�i�b�l�e� �t�o� �f�o�r�m�u�l�a�t�e� �a� 

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

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

�p�r�o�b�l�e�m�s� �t�o� �b�e� �a�d�e�q�u�a�t�e�l�y� �u�n�d�e�r�s�t�o�o�d�.� 

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

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

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

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

�A�l�s�o�,� �N�i�c�k�l�e�s� �s�t�a�t�e�s�,� �"�t�w�o� �p�r�o�b�l�e�m�s� �d�i�f�f�e�r� �i�f� �a�n�d� �o�n�l�y� �i�f� �(�a�n�d� 

�i�n�s�o�f�a�r� �a�s�)� �t�h�e�i�r� �c�o�n�s�t�r�a�i�n�t�s� �d�i�f�f�e�r�.�"� �(�1�9�8�1�,� �1�1�1�)� �T�h�e�r�e�f�o�r�e�,� 

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

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

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

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

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

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

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

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

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

�I�n� �h�i�s� �1�9�7�8� �a�r�t�i�c�l�e�,� �N�i�c�k�l�e�s� �a�t�t�e�m�p�t�s� �t�o� �l�a�y� �o�u�t� �a� 

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

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

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

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

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

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

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

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

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

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

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

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

�c�e�r�t�a�i�n� �i�t�e�m�s� �b�e� �d�e�r�i�v�a�b�l�e� �f�r�o�m� �t�h�e� �p�r�o�b�l�e�m�)� �(�1�9�7�8�,� �1�3�7�-�3�9�)�.� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�a�s� �t�h�e�y� �a�r�e� �r�e�l�e�v�a�n�t� �t�o� �t�h�e� �P�G� �d�e�b�a�t�e�,� �m�u�s�t� �b�e� �m�a�d�e�.� �O�n� �t�h�e� 

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

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

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

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

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

�7�1



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

�f�o�l�l�o�w�i�n�g�:� 

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

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

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

�"�c�o�n�c�e�p�t�u�a�l�i�z�a�t�i�o�n�"� �o�f� �p�r�o�b�l�e�m�s�,� �b�u�t� �p�r�o�b�l�e�m�s� �n�o�n�e�t�h�e�l�e�s�s�;� �i�n� 

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

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

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

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

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

�f�o�l�l�o�w�i�n�g�:� 

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

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

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

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

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

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

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

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

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

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

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

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

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

�a�m�o�n�g� �P�G� �p�e�r�s�p�e�c�t�i�v�e�s�.� 

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

�b�e�f�o�r�e� �a�n� �h�o�n�e�s�t� �t�r�e�a�t�m�e�n�t� �o�f� �t�h�e� �P�G� �t�h�i�n�k�e�r�s� �a�n�d� �t�h�e�i�r� 

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

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

�t�h�e� �c�o�n�t�r�o�v�e�r�s�i�e�s� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �t�h�e� �P�G� �d�e�b�a�t�e�.� �B�o�t�h� �o�f� 

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

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

�l�a�b�o�r�a�t�o�r�i�e�s�,� �i�n�s�t�r�u�m�e�n�t�s� �(�m�a�s�s� �s�p�e�c�t�r�o�m�e�t�e�r�s�,� �e�t�c�.�)�,� �n�a�t�u�r�a�l� 

�p�h�e�n�o�m�e�n�a� �(�D�o�p�p�l�e�r� �s�h�i�f�t�,� �e�t�c�.�)�,� �m�a�t�h�e�m�a�t�i�c�a�l� �f�o�r�m�a�l�i�s�m�s� 

�(�F�o�u�r�i�e�r� �a�n�a�l�y�s�i�s�,� �e�t�c�.�)�,� �a�n�d� �s�c�i�e�n�t�i�s�t�s�.� �H�o�w�e�v�e�r�,� �a�s� �m�a�n�y� 

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

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

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

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

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

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

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

� � 

�H�a�r�d�i�n� �(�1�9�6�9�b�)� �p�o�i�n�t�s� �o�u�t� �t�h�a�t� �p�o�p�u�l�a�t�i�o�n� �i�s� �q�u�i�t�e� 
�d�i�f�f�e�r�e�n�t� �f�r�o�m� �s�c�i�e�n�c�e�,� �u�n�d�e�r�s�t�o�o�d� �c�l�a�s�s�i�c�a�l�l�y�,� �i�n� �t�h�a�t� 
�"�v�a�l�u�e�s�"� �a�n�d� �"�i�n�i�t�i�a�t�i�v�e�s� �o�f� �m�a�n�,�"� �i�.�e�.� �p�r�o�d�u�c�t�i�o�n�s� �b�y� �h�u�m�a�n�s�,� 
�a�r�e� �a�t� �t�h�e� �c�o�r�e� �o�f� �p�o�p�u�l�a�t�i�o�n� �(�3�)�.� �I�n�t�e�r�e�s�t�i�n�g�l�y�,� �H�a�r�d�i�n�,� �l�i�k�e� 
�m�e�,� �f�i�n�d�s� �i�t� �u�s�e�f�u�l� �t�o� �e�x�t�e�n�d� �m�e�t�h�o�d�o�l�o�g�i�c�a�l� �m�o�d�e�l�s� �o�f� �s�c�i�e�n�c�e� 
�(�e�.�g�.� �T�.�C�.� �C�h�a�m�b�e�r�l�i�n� �(�1�8�9�0�)�)� �i�n�t�o� �l�e�s�s� �t�e�c�h�n�i�c�a�l� �m�a�t�t�e�r�s�,� 
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�o�u�r� �d�i�s�c�u�s�s�i�o�n�,� �s�h�o�u�l�d� �n�o�t� �d�e�t�r�a�c�t� �f�r�o�m� �s�u�c�c�e�s�s�f�u�l�l�y� �i�m�p�o�r�t�i�n�g� 

�L�a�u�d�a�n ��s� �a�n�d� �N�i�c�k�l�e�s� �b�a�s�i�c� �t�a�x�o�n�o�m�i�e�s�.� 

�S�e�c�o�n�d�,� �a� �f�u�r�t�h�e�r� �l�i�m�i�t�a�t�i�o�n� �o�f� �L�a�u�d�a�n ��s� �a�n�d� �N�i�c�k�l�e�s �� 

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

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

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

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

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

�d�i�f�f�e�r�e�n�t� �t�r�a�d�i�t�i�o�n�s�.� �N�i�c�k�l�e�s �� �m�o�d�e�l� �m�a�k�e�s� �a�n� �e�f�f�o�r�t� �t�o� �a�v�o�i�d� 

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

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

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

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

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

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

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

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

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

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

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

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

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

� � 

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

�7�4



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

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

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

�P�G� �i�s� �a� �p�r�o�b�l�e�m� �t�h�a�t� �c�o�m�e�s� �t�o� �s�c�i�e�n�c�e�,� �n�o�t� �f�r�o�m� �s�c�i�e�n�c�e�,�*�?� 

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

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

�s�t�a�n�d�p�o�i�n�t�s�.� �H�e�n�c�e�,� �m�u�c�h� �o�f� �t�h�e� �c�o�n�t�e�n�t� �o�f� �t�h�e� �P�G� �d�i�s�c�u�s�s�i�o�n� 

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

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

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

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

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

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

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

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

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

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

�m�o�d�e�l�s� �o�f� �s�c�i�e�n�t�i�f�i�c� �c�h�a�n�g�e�,� �s�u�c�h� �a�s� �K�u�h�n ��s� �(�1�9�7�0�)� �a�n�d� 

�L�a�k�a�t�o�s �� �(�1�9�7�8�)� �.�)� 

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

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

�l�i�n�e�a�g�e� �o�f� �i�d�e�a�s� �b�e� �i�d�e�n�t�i�f�i�a�b�l�e�.� �W�i�t�h� �r�e�g�a�r�d� �t�o� �t�h�e� �P�G� 

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

� � 

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

�7�5



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

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

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

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

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

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

�o�f� �t�h�e� �P�G� �d�e�b�a�t�e�.� 

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

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

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

�g�u�i�d�e�p�o�s�t�.� 

�P�G� �S�p�o�k�e�s�p�e�r�s�o�n�s� �W�o�r�k�i�n�g� �W�i�t�h� �D�i�f�f�e�r�e�n�t� �P�r�o�b�l�e�m�s� 

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

�p�r�e�v�i�o�u�s� �c�h�a�p�t�e�r�,� �i�t� �s�h�o�u�l�d� �b�e� �c�l�e�a�r� �t�h�a�t� �t�h�e� �P�G� �q�u�e�s�t�i�o�n� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�c�o�n�c�e�p�t�i�o�n�s� �o�f� �p�r�o�b�l�e�m�s� �i�n� �t�h�a�t�:� �(�1�)� �s�o�m�e� �t�h�i�n�k�e�r�s� �t�a�k�e� �a�s� 

�e�m�p�i�r�i�c�a�l� �w�h�a�t� �o�t�h�e�r�s� �c�o�n�s�i�d�e�r� �c�o�n�c�e�p�t�u�a�l� �(�a�n�d� �v�i�c�e� �v�e�r�s�a�)� �;� 

�(�2�)� �d�i�f�f�e�r�e�n�t� �v�i�e�w�s� �e�x�i�s�t� �a�s� �t�o� �w�h�e�t�h�e�r� �s�p�e�c�i�f�i�c� �p�r�o�b�l�e�m�s� �a�r�e� 

�s�o�l�v�e�d�,� �u�n�s�o�l�v�e�d�,� �o�r� �a�n�o�m�a�l�o�u�s�;� �(�3�)� �t�h�e� �t�h�i�n�k�e�r�s �� �c�o�n�s�t�r�a�i�n�t�s� 

�a�r�e� �e�q�u�i�v�o�c�a�l� �a�n�d� �s�o�m�e�t�i�m�e�s� �i�d�e�o�l�o�g�i�c�a�l� �i�n� �n�a�t�u�r�e�.� �E�a�c�h� �o�f� �t�h�e� 

�a�b�o�v�e� �f�a�c�t�o�r�s� �p�l�a�y� �a� �s�i�g�n�i�f�i�c�a�n�t� �r�o�l�e� �i�n� �b�u�i�l�d�i�n�g� �t�h�e� �P�G� 

�d�e�b�a�t�e� �a�s� �a�n� �a�m�o�r�p�h�o�u�s� �c�o�n�t�r�o�v�e�r�s�y�.� �I�n� �t�h�e� �f�o�l�l�o�w�i�n�g� 

�p�a�r�a�g�r�a�p�h�s� �I� �w�i�l�l� �p�r�o�v�i�d�e� �s�u�p�p�o�r�t� �f�o�r� �t�h�e� �a�b�o�v�e� �p�r�o�p�o�s�i�t�i�o�n�s�.� 

�(�1�)� �T�h�e� �e�x�p�l�i�c�i�t� �o�r� �i�m�p�l�i�c�i�t� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �a� �p�r�o�b�l�e�m� 

�a�s� �e�i�t�h�e�r� �e�m�p�i�r�i�c�a�l� �o�r� �c�o�n�c�e�p�t�u�a�l� �s�a�y�s� �m�u�c�h� �a�b�o�u�t� �a� �t�h�i�n�k�e�r ��s� 

�o�u�t�l�o�o�k� �o�n� �a�n� �i�s�s�u�e�.� �W�i�t�h�i�n� �t�h�e� �P�G� �d�i�s�c�o�u�r�s�e� �o�n�e� �f�i�n�d�s� �s�e�v�e�r�a�l� 

�i�n�s�t�a�n�c�e�s� �w�h�e�n� �o�n�e� �t�h�i�n�k�e�r� �t�a�k�e�s� �a�s� �c�o�n�c�e�p�t�u�a�l� �w�h�a�t� �a�n�o�t�h�e�r� 

�t�a�k�e�s� �a�s� �e�m�p�i�r�i�c�a�l� �(�a�n�d� �v�i�c�e� �v�e�r�s�a�)�.� �T�a�k�e� �f�o�r� �i�n�s�t�a�n�c�e� �t�h�e� 

�t�o�p�i�c� �o�f� �r�e�s�o�u�r�c�e� �a�v�a�i�l�a�b�i�l�i�t�y�.� �W�h�e�r�e�a�s� �S�i�m�o�n� �h�a�s� �a�n� 
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�e�m�p�i�r�i�c�a�l�l�y� �b�a�s�e�d� �a�r�g�u�m�e�n�t�,� �H�a�r�d�i�n� �t�e�n�d�s� �t�o� �r�e�l�y� �s�t�r�o�n�g�l�y� �o�n� 

�t�h�e� �c�o�n�c�e�p�t�u�a�l�.� �S�i�m�o�n�,� �d�r�a�w�i�n�g� �f�r�o�m� �B�a�r�n�e�t�t� �a�n�d� �M�o�r�s�e ��s� 

�S�c�a�r�c�i�t�y� �a�n�d� �G�r�o�w�t�h�,� �l�o�o�k�s� �a�t� �h�i�s�t�o�r�i�c�a�l� �t�r�e�n�d�s� �o�f� �r�a�w� 

�m�a�t�e�r�i�a�l�s� �i�n� �t�e�r�m�s� �o�f� �s�c�a�r�c�i�t�y� �(�w�h�i�c�h� �h�e� �d�i�r�e�c�t�l�y� �a�s�s�o�c�i�a�t�e�s� 

�w�i�t�h� �c�o�s�t�)�.� �N�u�m�e�r�o�u�s� �g�r�a�p�h�s� �a�n�d� �c�h�a�r�t�s� �c�o�n�t�a�i�n�e�d� �i�n� �h�i�s� �w�o�r�k�s� 

�c�o�m�p�e�l� �S�i�m�o�n� �t�o� �c�o�n�c�l�u�d�e� �t�h�a�t� �o�v�e�r� �t�h�e� �p�a�s�t� �t�w�o� �h�u�n�d�r�e�d� �y�e�a�r�s� 

�m�o�s�t� �m�e�t�a�l�s� �a�n�d� �e�n�e�r�g�y� �s�o�u�r�c�e�s� �(�e�.�g�.�,� �o�i�l�,� �e�l�e�c�t�r�i�c�i�t�y�)� �h�a�v�e� 

�b�e�c�o�m�e� �l�e�s�s� �e�x�p�e�n�s�i�v�e�,� �a�n�d� �t�h�u�s� �m�o�r�e� �p�l�e�n�t�i�f�u�l�.� �S�i�m�o�n� �i�n�s�i�s�t�s� 

�t�h�a�t� �h�i�s� �c�r�i�t�i�c�s� �h�a�v�e� �c�h�o�s�e�n� �(�p�e�r�h�a�p�s� �w�i�t�h� �n�o� �o�t�h�e�r� �c�h�o�i�c�e�)� 

�"�t�o� �a�r�g�u�e� �p�u�r�e�l�y� �o�n� �a�  ��t�h�e�o�r�e�t�i�c�a�l �� �l�e�v�e�l�,� �a�n�d�a� �l�e�v�e�l� �t�h�a�t� �i�s� 

�p�r�a�c�t�i�c�a�l�l�y� �i�m�p�o�s�s�i�b�l�e� �t�o� �a�d�d�r�e�s�s� �e�m�p�i�r�i�c�a�l�l�y�,� �s�u�c�h� �a�s� �t�h�a�t� 

�t�h�e�  ��w�o�r�l�d �� �m�u�s�t�  ��n�e�c�e�s�s�a�r�i�l�y �� �r�u�n� �o�u�t� �o�f� �e�n�e�r�g�y�  ��s�o�m�e�t�i�m�e�. ��"� 

�(�1�9�9�0�b�,� �3�8�1�)�*�*� 

�H�a�r�d�i�n� �p�r�e�f�e�r�s� �n�o�t� �t�o� �a�r�g�u�e� �w�i�t�h� �S�i�m�o�n�'�s� �f�i�g�u�r�e�s�.� �B�u�t� �h�e� 

�f�e�e�l�s� �t�h�a�t� �t�h�e� �n�u�m�b�e�r�s� �o�n�l�y� �t�e�l�l� �p�a�r�t� �o�f� �t�h�e� �s�t�o�r�y�;� �h�e� �w�r�i�t�e�s�,� 

�J�u�s�t� �b�e�c�a�u�s�e� �t�h�e� �f�i�g�u�r�e�s� �a�d�d� �u�p�,� �t�h�e� �i�s�s�u�e� �i�s�n ��t� 
�s�e�t�t�l�e�d�.� �T�h�i�s� �i�s� �t�h�e� �w�o�r�s�t� �f�e�a�t�u�r�e� �o�f� �e�c�o�n�o�m�i�s�t�s�.� 
�T�h�e�y� �d�e�a�l� �o�n�l�y� �w�i�t�h� �f�i�g�u�r�e�s� �a�n�d� �s�o�m�e�t�i�m�e�s� �d�o�n ��t� 
�k�n�o�w� �w�h�a�t ��s� �b�e�h�i�n�d� �t�h�e�m�.� �Y�o�u� �h�a�v�e� �t�o� �l�o�o�k� �b�e�h�i�n�d� 
�t�h�e� �f�i�g�u�r�e�s�.� �(�i�n� �S�i�m�o�n� �1�9�9�0�b�,� �3�9�7�)� �°�°� 

� � 

�N�o�t� �a�l�l� �o�f� �S�i�m�o�n ��s� �a�r�g�u�m�e�n�t�s� �a�r�e� �e�m�p�i�r�i�c�a�l�l�y� �s�u�p�p�o�r�t�e�d�,� 
�e�s�p�e�c�i�a�l�l�y�,� �h�i�s� �b�e�l�i�e�f� �t�h�a�t� �t�e�c�h�n�o�l�o�g�i�c�a�l� �b�r�e�a�k�t�h�r�o�u�g�h�s� �i�n� �t�h�e� 
�f�u�t�u�r�e� �w�i�l�l� �m�a�k�e� �p�o�t�e�n�t�i�a�l� �s�h�o�r�t�a�g�e�s� �i�n� �i�m�p�o�r�t�a�n�t� �m�i�n�e�r�a�l�s� �a�n�d� 
�m�e�t�a�l�s� �a� �n�o�n�-�i�s�s�u�e�.� �H�a�r�d�i�n� �c�a�l�l�s� �t�h�i�s� �S�i�m�o�n ��s� 
�"�S�u�b�s�t�i�t�u�t�a�b�i�l�i�t�y� �g�a�m�e�,�"� �o�n�e� �w�h�i�c�h� �h�e� �e�q�u�a�t�e�s� �w�i�t�h� �m�u�s�i�c�a�l� 
�c�h�a�i�r�s�,� �s�o�m�e�t�h�i�n�g� �n�o�t� �p�o�s�s�i�b�l�e� �i�n� �a� �"�f�i�n�i�t�e� �s�u�p�p�l�y�.�"� �(�1�9�8�1�,� 
�3�2�)� 

�*�>�T�l�l�u�s�t�r�a�t�i�v�e� �o�f� �t�h�i�s� �v�i�e�w� �i�s� �H�a�r�d�i�n ��s� �b�e�l�i�e�f� �t�h�a�t� �n�o� 
�"�d�e�e�p� �i�n�s�i�g�h�t�s�"� �h�a�v�e� �b�e�e�n� �p�r�o�v�i�d�e�d� �b�y� �p�r�o�f�e�s�s�i�o�n�a�l� 
�d�e�m�o�g�r�a�p�h�e�r�s� �(�M�a�n�n�,� �5�2�)�.� 
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�H�e�r�e�,� �H�a�r�d�i�n� �i�s� �s�i�m�p�l�y� �f�e�d� �u�p� �w�i�t�h� �e�m�p�i�r�i�c�a�l� �e�x�t�r�a�p�o�l�a�t�i�o�n�,� 

�e�s�p�e�c�i�a�l�l�y� �o�n�e�s� �t�h�a�t� �f�o�c�u�s� �o�n� �s�u�c�h� �a� �l�a�r�g�e� �t�i�m�e� �s�c�a�l�e� �t�h�a�t� �t�h�e� 

�r�e�c�e�n�t� �d�e�v�e�l�o�p�m�e�n�t�s� �a�r�e� �t�a�k�e�n� �a�s� �m�e�r�e� �"�n�a�t�u�r�a�l� �f�l�u�c�t�u�a�t�i�o�n�s�.�"� 

�H�a�r�d�i�n ��s� �a�r�g�u�m�e�n�t�s� �s�u�r�r�o�u�n�d�i�n�g� �f�u�t�u�r�e� �r�e�s�o�u�r�c�e� �a�v�a�i�l�a�b�i�l�i�t�y� 

�a�r�e� �a�p�p�a�r�e�n�t�l�y� �c�o�n�c�e�p�t�u�a�l�l�y� �i�n�t�e�r�d�e�f�i�n�e�d� �w�i�t�h� �n�o�t�i�o�n�s� �o�f� 

�f�i�n�i�t�e�n�e�s�s� �(�e�.�g�.� �l�i�m�i�t�e�d� �r�e�s�o�u�r�c�e�s� �o�n� �t�h�e� �e�a�r�t�h�)� �(�1�9�6�8�)�,� 

�c�o�m�p�e�t�i�t�i�o�n� �a�m�o�n�g� �p�e�o�p�l�e�s� �(�t�h�e� �i�n�e�v�i�t�a�b�i�l�i�t�y� �o�f� �t�h�e� �"�t�r�a�g�e�d�y� 

�o�f� �t�h�e� �c�o�m�m�o�n�s� �p�r�e�m�i�s�e�"�)�,� �a�n�d� �i�n�c�r�e�a�s�e�d� �u�s�e� �(�b�r�o�u�g�h�t� �a�b�o�u�t� �b�y� 

�g�r�e�a�t�e�r� �p�o�p�u�l�a�t�i�o�n� �w�i�t�h� �i�n�c�r�e�a�s�e�d� �w�a�n�t� �f�o�r� �a�m�e�n�i�t�i�e�s�)� �(�1�9�8�8�)�.� 

�A�r�o�u�n�d� �t�h�e� �c�o�n�c�e�p�t� �o�f� �c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� �(�C�C�)�,� �o�n�e� �a�l�s�o� 

�f�i�n�d�s� �t�h�e� �e�m�p�i�r�i�c�a�l�/�c�o�n�c�e�p�t�u�a�l� �c�l�a�s�h�.� �H�a�r�d�i�n� �d�e�f�i�n�e�s� �t�h�e� �C�C� �o�f� 

�a� �t�e�r�r�i�t�o�r�y� �"�a�s� �t�h�e� �m�a�x�i�m�u�m� �n�u�m�b�e�r� �o�f� �a�n�i�m�a�l�s� �t�h�a�t� �c�a�n� �b�e� 

�s�u�p�p�o�r�t�e�d� �y�e�a�r� �a�f�t�e�r� �y�e�a�r� �w�i�t�h�o�u�t� �d�a�m�a�g�e� �t�o� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.�"� 

�(�1�9�8�6�,� �6�0�0�)� �A�n�d� �a�l�t�h�o�u�g�h� �h�e� �r�e�c�o�g�n�i�z�e�s� �t�h�a�t� �a� �p�r�e�c�i�s�e� �C�C� �i�s� 

�d�i�f�f�i�c�u�l�t� �t�o� �a�s�c�e�r�t�a�i�n�,� �H�a�r�d�i�n� �f�e�e�l�s� �o�b�l�i�g�e�d� �t�o� �s�t�a�y� �w�e�l�l� 

�b�e�l�o�w� �i�t�s� �b�e�s�t� �e�s�t�i�m�a�t�e� �b�e�c�a�u�s�e� �i�t� �i�s� �a�l�w�a�y�s� �b�e�t�t�e�r� �t�o� �s�t�a�y� �o�n� 

�t�h�e� �s�a�f�e� �s�i�d�e�,� �e�s�p�e�c�i�a�l�l�y� �w�h�e�n� �C�C� �d�i�m�i�n�i�s�h�e�s� �w�i�t�h� �P�G� �a�n�d� �w�h�e�n� 

�t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �o�f� �o�v�e�r�s�t�e�p�p�i�n�g� �t�h�e� �C�C� �a�r�e� �d�i�s�a�s�t�r�o�u�s�.� �I�n� 

�a�d�d�i�t�i�o�n�,� �w�h�e�n� �s�p�e�a�k�i�n�g� �s�p�e�c�i�f�i�c�a�l�l�y� �a�b�o�u�t� �h�u�m�a�n�s�,� �H�a�r�d�i�n� 

�i�n�t�r�o�d�u�c�e�s� �t�h�e� �c�o�n�c�e�p�t� �o�f� �c�u�l�t�u�r�a�l� �c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y�.� �C�u�l�t�u�r�a�l� 

�c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� �i�s�,� �a�s� �w�i�t�h� �C�C�,� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �t�h�e� 

� � 

�3�°� �T�h�o�u�g�h� �B�r�o�w�n� �i�s� �n�o�t� �o�n�e� �t�o� �r�e�f�r�a�i�n� �f�r�o�m� �p�r�e�s�e�n�t�i�n�g� 
�r�e�l�e�v�a�n�t� �s�t�a�t�i�s�t�i�c�s�,� �a�s� �e�v�i�d�e�n�c�e�d� �b�y� �t�h�e� �n�u�m�b�e�r�-�r�i�d�d�e�n� �q�u�a�l�i�t�y� 
�o�f� �h�i�s� �W�o�r�l�d�w�a�t�c�h� �I�n�s�t�i�t�u�t�e ��s� �y�e�a�r�l�y� �r�e�p�o�r�t� �S�t�a�t�e� �o�f� �t�h�e� 
�W�o�r�l�d�,� �h�e� �a�l�s�o� �r�e�c�o�g�n�i�z�e�s� �t�h�a�t� �"�s�i�n�g�l�e� �m�i�n�d�e�d� �a�n�a�l�y�s�e�s�"� 
�f�o�c�u�s�e�d� �s�o�l�e�l�y� �o�n� �t�h�e� �q�u�a�n�t�i�f�i�a�b�l�e� �w�i�l�l� �s�t�r�o�n�g�l�y� �d�i�m�i�n�i�s�h� �o�u�r� 
�a�b�i�l�i�t�y� �t�o� �o�b�s�e�r�v�e� �o�t�h�e�r� �i�m�p�o�r�t�a�n�t� �f�o�r�c�e�s�.� 
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�e�n�v�i�r�o�n�m�e�n�t�,� �b�u�t� �i�t� �a�d�d�s� �t�h�e� �d�i�m�e�n�s�i�o�n� �o�f� �c�u�l�t�u�r�a�l� �a�m�e�n�i�t�i�e�s� 

�t�o� �t�h�e� �p�i�c�t�u�r�e�,� �w�h�e�r�e� �c�u�l�t�u�r�a�l� �"�i�s� �t�a�k�e�n� �i�n� �t�h�e� 

�a�n�t�h�r�o�p�o�l�o�g�i�c�a�l� �s�e�n�s�e� �t�o� �i�n�c�l�u�d�e� �a�l�l� �o�f� �t�h�e� �a�r�t�i�f�a�c�t�s� �o�f� �h�u�m�a�n� 

�e�x�i�s�t�e�n�c�e�.�"� �(�1�9�8�6�,� �6�0�3�)� �B�e�s�i�d�e�s� �o�f�f�e�r�i�n�g� �p�e�r� �c�a�p�i�t�a� �e�n�e�r�g�y� �u�s�e� 

�a�s� �a� �p�o�s�s�i�b�l�e� �m�e�t�r�i�c� �f�o�r� �q�u�a�n�t�i�f�y�i�n�g� �"�l�e�v�e�l� �o�f� �l�i�v�i�n�g�,�"� 

�H�a�r�d�i�n ��s� �c�u�l�t�u�r�a�l� �c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� �r�e�l�i�e�s� �m�o�r�e� �o�n� �c�o�n�c�e�p�t�u�a�l� 

�a�p�p�r�e�c�i�a�t�i�o�n�s� �o�f� �h�u�m�a�n�/�e�n�v�i�r�o�n�m�e�n�t� �i�n�t�e�r�a�c�t�i�o�n�s�;� �h�e� �w�r�i�t�e�s� 

�t�h�a�t� �c�u�l�t�u�r�a�l� �c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� �"�m�u�s�t� �p�l�a�y� �a� �c�e�n�t�r�a�l� �r�o�l�e�"� �i�n� 

�r�e�e�x�a�m�i�n�a�t�i�o�n� �o�f� �h�u�m�a�n� �r�i�g�h�t�s� �a�s� �w�e�l�l� �(�1�9�8�6�,� �6�0�6�)�.� 

�E�h�r�l�i�c�h�,� �i�n� �d�i�s�c�u�s�s�i�n�g� �C�C�,� �a�l�s�o� �t�e�n�d�s� �t�o� �s�t�r�e�s�s� �t�h�e� 

�c�o�n�c�e�p�t�u�a�l�.� �H�e� �s�u�b�s�t�a�n�t�i�a�t�e�s� �t�h�e� �p�o�w�e�r� �o�f� �C�C� �b�y� �w�a�y� �o�f� 

�m�e�n�t�i�o�n�i�n�g� �a�b�s�t�r�a�c�t�i�o�n�s� �c�o�n�c�e�r�n�i�n�g� �h�u�m�a�n� �b�e�h�a�v�i�o�r�,� �r�e�s�o�u�r�c�e� 

�a�v�a�i�l�a�b�i�l�i�t�y�,� �a�n�d� �t�h�e� �f�u�t�u�r�e�.�* �� �B�r�o�w�n� �h�a�s� �a� �m�o�r�e� �e�m�p�i�r�i�c�a�l�l�y� 

�g�r�o�u�n�d�e�d� �n�o�t�i�o�n� �o�f� �c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y�.� �U�p�o�n� �n�o�t�i�n�g� �t�h�a�t� �t�h�e� �C�C� 

�o�f� �t�h�r�e�e� �n�a�t�u�r�a�l� �s�y�s�t�e�m�s� �(�i�.�e�.�,� �g�r�a�s�s�l�a�n�d�s�,� �f�i�s�h�e�r�i�e�s�,� �a�n�d� 

�f�o�r�e�s�t�s�)� �i�s� �"�e�s�s�e�n�t�i�a�l�l�y� �f�i�x�e�d�,�"� �B�r�o�w�n� �p�r�o�v�i�d�e�s� �a�n� �i�n�f�o�r�m�a�t�i�v�e� 

�c�h�a�r�t� �i�n�d�i�c�a�t�i�n�g� �p�e�r� �c�a�p�i�t�a� �w�o�r�l�d� �p�r�o�d�u�c�t�i�o�n� �w�i�t�h�i�n� �t�h�e�s�e� 

�s�y�s�t�e�m�s� �(�1�9�7�9�,� �7�,� �9�)�.� �T�h�e� �d�a�t�a� �o�n� �t�h�e� �c�h�a�r�t� �i�n�d�i�c�a�t�e� �t�h�a�t� 

�t�e�r�m�s� �o�f� �p�r�o�d�u�c�t�i�o�n� �p�e�r� �c�a�p�i�t�a� �c�o�m�m�o�d�i�t�i�e�s� �(�e�.�g�.� �b�e�e�f�)� �r�i�s�e�s�,� 

�p�e�a�k�s� �a�n�d� �t�h�e�n� �b�e�g�i�n�s� �t�o� �d�i�m�i�n�i�s�h�,� �i�m�p�l�y�i�n�g� �t�h�a�t� �i�f� �p�o�p�u�l�a�t�i�o�n� 

� � 

�"�A�c�c�o�r�d�i�n�g� �t�o� �M�i�c�h�a�e�l� �M�o�r�t�i�m�o�r�e�,� �a� �s�e�n�i�o�r� �r�e�s�e�a�r�c�h� 
�a�s�s�o�c�i�a�t�e� �a�t� �C�a�m�b�r�i�d�g�e� �U�n�i�v�e�r�s�i�t�y�,� �E�n�g�l�a�n�d�,� �"�t�h�e� �C�a�s�s�a�n�d�r�a�s� 
�[�i�.�e�.�,� �t�h�o�s�e� �w�h�o� �b�e�l�i�e�v�e� �t�h�a�t� �c�o�n�t�i�n�u�e�d� �P�G� �a�t� �t�h�e� �c�u�r�r�e�n�t� �r�a�t�e� 

�w�i�l�l� �i�n�e�v�i�t�a�b�l�y� �l�e�a�d� �t�o� �c�a�t�a�s�t�r�o�p�h�e�]� �b�a�s�e� �t�h�e�i�r� �c�a�s�e�  ��o�n� 
�i�n�t�u�i�t�i�v�e�l�y� �p�o�w�e�r�f�u�l� �h�y�p�o�t�h�e�s�e�s� �t�h�a�t� �s�l�i�d�e� �o�v�e�r� �t�h�e� �n�e�e�d� �f�o�r� 
�e�m�p�i�r�i�c�a�l� �v�e�r�i�f�i�c�a�t�i�o�n�. ��"� �(�M�a�n�n�,� �6�2�)� 
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�c�o�n�t�i�n�u�e�s� �t�o� �i�n�c�r�e�a�s�e� �t�h�e� �p�r�o�d�u�c�t� �p�e�r� �p�e�r�s�o�n� �w�o�u�l�d� �d�r�o�p� 

�p�r�e�c�i�p�i�t�o�u�s�l�y�.�*�®� 

�(�2�)� �T�h�e� �P�G� �s�p�o�k�e�s�p�e�r�s�o�n�s� �a�l�s�o� �h�a�v�e� �d�r�a�m�a�t�i�c�a�l�l�y� �d�i�f�f�e�r�e�n�t� 

�v�i�e�w�s� �a�s� �t�o� �w�h�e�t�h�e�r� �c�e�r�t�a�i�n� �p�r�o�b�l�e�m�s� �h�a�v�e� �b�e�e�n� �s�o�l�v�e�d�,� �r�e�m�a�i�n� 

�u�n�s�o�l�v�e�d� �o�r� �a�r�e� �a�n�o�m�a�l�o�u�s� �i�n� �s�o�m�e� �w�a�y�.� �V�i�e�w�s� �a�b�o�u�t� �t�h�e� �s�t�a�t�u�s� 

�o�f� �"�d�e�m�o�g�r�a�p�h�i�c� �t�r�a�n�s�i�t�i�o�n�"� �e�x�e�m�p�l�i�f�y� �t�h�i�s� �d�i�v�e�r�g�e�n�c�e�.� 

�D�e�m�o�g�r�a�p�h�i�c� �t�r�a�n�s�i�t�i�o�n� �(�D�T�)� �i�s� �t�h�e� �i�d�e�a� �t�h�a�t� �a�s� �a� �n�a�t�i�o�n� 

�a�c�c�r�u�e�s� �m�o�r�e� �w�e�a�l�t�h�,� �i�t�s� �c�i�t�i�z�e�n�s� �b�e�g�i�n�,� �m�o�r�e� �a�n�d� �m�o�r�e�,� �t�o� 

�p�r�o�c�r�e�a�t�e� �a�t� �r�e�p�l�a�c�e�m�e�n�t� �l�e�v�e�l�.� �(�T�h�a�t� �i�s�,� �e�a�c�h� �p�e�r�s�o�n�,� �o�n� 

�a�v�e�r�a�g�e�,� �b�r�i�n�g�s� �i�n�t�o� �t�h�e� �w�o�r�l�d� �o�n�e� �a�d�d�i�t�i�o�n�a�l� �p�e�r�s�o�n�.� �F�o�r� �a� 

�c�o�u�p�l�e� �t�h�a�t� �w�o�u�l�d� �m�e�a�n� �t�w�o� �c�h�i�l�d�r�e�n�,� �o�r� �o�n�e� �c�h�i�l�d� �p�e�r� 

�p�a�r�e�n�t�.�)�*�°� �S�i�m�o�n� �i�s� �r�a�t�h�e�r� �c�e�r�t�a�i�n� �t�h�a�t� �a� �"�E�u�r�o�p�e�a�n� �p�a�t�t�e�r�n� 

�o�f� �d�e�m�o�g�r�a�p�h�i�c� �t�r�a�n�s�i�t�i�o�n� �i�s� �b�e�i�n�g� �r�e�p�e�a�t�e�d� �n�o�w� �i�n� �o�t�h�e�r� �p�a�r�t�s� 

�o�f� �t�h�e� �w�o�r�l�d� �a�s� �m�o�r�t�a�l�i�t�y� �f�a�l�l�s� �a�n�d� �i�n�c�o�m�e� �r�i�s�e�s�.�"� �(�1�9�8�1�l�a�,� �7�1�)� 

�C�o�m�m�o�n�e�r� �s�e�n�s�e�s� �t�h�a�t� �d�e�m�o�g�r�a�p�h�i�c� �t�r�a�n�s�i�t�i�o�n� �d�o�e�s� �s�e�t� �i�n� �a�s� 

�p�o�o�r�e�r� �n�a�t�i�o�n�s� �a�c�c�r�u�e� �w�e�a�l�t�h� �a�n�d� �c�o�u�l�d� �u�l�t�i�m�a�t�e�l�y� �s�o�l�v�e� �m�a�n�y� 

�P�G� �r�e�l�a�t�e�d� �p�r�o�b�l�e�m�s�;� �h�e� �w�r�i�t�e�s�,� �"�t�h�e�r�e� �i�s� �a� �k�i�n�d� �o�f� �c�r�i�t�i�c�a�l� 

� � 

�A�d�d�i�t�i�o�n�a�l�l�y�,� �i�t� �i�s� �i�n�t�e�r�e�s�t�i�n�g� �t�o� �n�o�t�e� �t�h�a�t� �b�o�t�h� �S�i�m�o�n� 
�a�n�d� �K�a�h�n� �p�a�y� �l�i�t�t�l�e� �o�r� �n�o� �a�t�t�e�n�t�i�o�n� �t�o� �t�h�e� �c�o�n�c�e�p�t� �c�a�r�r�y�i�n�g� 
�c�a�p�a�c�i�t�y�,� �a�s�s�u�m�i�n�g�,� �I� �s�u�p�p�o�s�e�,� �t�h�a�t� �s�u�c�h� �a� �q�u�a�n�t�i�t�y� �h�a�s� �n�o� 
�p�r�a�c�t�i�c�a�l� �u�t�i�l�i�t�y� �g�i�v�e�n� �t�e�c�h�n�o�l�o�g�y ��s� �f�e�v�e�r�i�s�h� �p�a�c�e�.� 

�?�*�W�h�e�n� �d�i�s�c�u�s�s�i�n�g� �D�T� �i�t� �i�s� �i�m�p�e�r�a�t�i�v�e� �t�o� �r�e�m�e�m�b�e�r� �t�h�e� 
�d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �o�n�s�e�t� �o�f� �D�T� �a�n�d� �z�e�r�o�-�p�o�p�u�l�a�t�i�o�n�-�g�r�o�w�t�h� 
�(�Z�P�G�)�.� �Z�P�G� �w�i�l�l� �o�n�l�y� �s�e�t� �i�n� �y�e�a�r�s� �(�u�p� �t�o� �8�0� �o�r� �m�o�r�e�)� �a�f�t�e�r� �D�T� 

�h�a�s� �b�e�e�n� �e�s�t�a�b�l�i�s�h�e�d�,� �b�e�c�a�u�s�e� �m�o�r�e� �t�h�a�n� �t�w�o� �g�e�n�e�r�a�t�i�o�n�s� �l�i�v�e� 
�a�t� �t�h�e� �s�a�m�e� �t�i�m�e� �n�o�w�,� �w�i�t�h� �l�i�f�e� �e�x�p�e�c�t�a�n�c�y� �r�i�s�i�n�g� �s�h�a�r�p�l�y� �i�n� 
�t�h�e� �l�a�s�t� �o�n�e�-�h�u�n�d�r�e�d� �y�e�a�r�s�.� �T�h�e� �c�o�n�s�e�q�u�e�n�c�e� �o�f� �w�h�i�c�h� �i�s� �t�h�e� 
�c�o�n�t�i�n�u�e�d� �g�r�o�w�t�h� �i�n� �p�o�p�u�l�a�t�i�o�n� �i�n� �m�o�s�t� �o�f� �t�h�e� �u�n�d�e�r�d�e�v�e�l�o�p�e�d� 
�w�o�r�l�d� �f�o�r� �a�t� �l�e�a�s�t� �h�a�l�f� �a� �c�e�n�t�u�r�y� �a�f�t�e�r� �D�T� �h�a�s� �b�e�e�n� �e�n�g�a�g�e�d�.� 
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�s�t�a�n�d�a�r�d� �o�f� �l�i�v�i�n�g� �w�h�i�c�h�,� �i�f� �a�c�h�i�e�v�e�d�,� �c�a�n� �l�e�a�d� �t�o� �a� �r�a�p�i�d� 

�r�e�d�u�c�t�i�o�n� �i�n� �b�i�r�t�h� �r�a�t�e� �a�n�d� �a�n� �a�p�p�r�o�a�c�h� �t�o� �a� �b�a�l�a�n�c�e�d� 

�p�o�p�u�l�a�t�i�o�n�.�"� �(�1�9�9�2�,� �1�5�9�)� �A�l�t�h�o�u�g�h� �C�o�m�m�o�n�e�r� �t�h�i�n�k�s� �i�t� �i�s� 

�u�n�l�i�k�e�l�y� �t�h�a�t� �a� �b�a�l�a�n�c�e� �i�n� �t�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �w�e�a�l�t�h� �w�i�l�l� 

�o�c�c�u�r�,� �h�e� �d�o�e�s� �p�i�c�t�u�r�e� �D�T� �a�s� �a� �m�a�j�o�r� �p�a�r�t� �o�f� �a�n�y� �p�o�t�e�n�t�i�a�l� 

�s�o�l�u�t�i�o�n� �t�o� �P�G� �r�e�l�a�t�e�d� �p�r�o�b�l�e�m�s�.� �M�c�N�a�m�a�r�a� �f�e�e�l�s� �D�T� �h�a�s� �a�r�r�i�v�e�d� 

�i�n� �m�a�n�y� �c�o�u�n�t�r�i�e�s� �b�u�t� �s�t�i�l�l� �r�e�m�a�i�n�s� �n�o�n�-�e�x�i�s�t�e�n�t� �i�n� �m�u�c�h� �o�f� 

�A�f�r�i�c�a� �a�n�d� �o�t�h�e�r� �d�e�v�e�l�o�p�i�n�g� �c�o�u�n�t�r�i�e�s�.� �F�u�r�t�h�e�r�,� �h�e� �f�i�n�d�s� �i�t� 

�u�n�l�i�k�e�l�y� �t�h�a�t� �a�n�y� �s�u�c�h� �D�T� �w�i�l�l� �s�e�t� �i�n� �s�o�o�n� �d�u�e� �p�r�i�m�a�r�i�l�y� �t�o� 

�t�h�e� �p�o�l�i�t�i�c�a�l� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �w�i�t�h�i�n� �t�h�e�s�e� �a�r�e�a�s�.� �M�c�N�a�m�a�r�a�,� �4�a� 

�l�a� �C�o�m�m�o�n�e�r�,� �b�e�l�i�e�v�e�s� �t�h�a�t� �D�T� �h�a�s� �s�o�m�e� �h�o�p�e� �(�i�.�e�.�,� �c�o�u�l�d� �s�e�r�v�e� 

�a�s� �a� �s�o�l�u�t�i�o�n� �t�o� �P�G�)�,� �a�d�d�i�n�g� �t�h�e� �a�d�d�i�t�i�o�n�a�l� �r�e�q�u�i�r�e�m�e�n�t� �t�h�a�t� 

�g�o�v�e�r�n�m�e�n�t� �a�n�d� �c�o�m�m�u�n�i�t�y� �e�f�f�o�r�t�s� �t�o� �r�e�d�u�c�e� �p�o�p�u�l�a�t�i�o�n� �m�u�s�t� �b�e� 

�i�m�p�l�e�m�e�n�t�e�d� �a�s� �w�e�l�l�.� �C�o�n�t�r�a�r�i�l�y�,� �E�h�r�l�i�c�h� �f�e�e�l�s� �t�h�a�t� 

�"�a�u�t�o�m�a�t�i�c�"� �D�T� �i�s� �a�n� �a�b�s�u�r�d�i�t�y�,� �i�n� �t�h�a�t� �c�o�u�n�t�r�i�e�s� �w�a�i�t�i�n�g� �f�o�r� 

�i�t� �t�o� �o�c�c�u�r� �a�r�e� �d�e�l�u�d�i�n�g� �t�h�e�m�s�e�l�v�e�s�.� �H�o�p�e� �o�f� �t�h�i�s� �k�i�n�d� �h�a�s� 

�o�n�l�y� �f�o�s�t�e�r�e�d� �i�n�a�c�t�i�v�i�t�y� �w�h�e�r�e� �a�c�t�i�v�i�t�y� �(�e�.�g�.� �p�o�p�u�l�a�t�i�o�n� 

�c�o�n�t�r�o�l�)� �i�s� �m�a�n�d�a�t�o�r�y�.� �T�h�u�s�,� �E�h�r�l�i�c�h ��s� �v�i�e�w� �i�s� �o�n�e� �o�f� �D�T� �a�s� �a� 

�i�m�p�r�a�c�t�i�c�a�l� �s�o�l�u�t�i�o�n� �t�o� �P�G�,� �n�o�t�i�n�g� �f�u�r�t�h�e�r� �t�h�a�t� �"�i�n� �f�a�c�t� 

�i�n�d�u�s�t�r�y� �p�e�r� �s�e� �h�a�d� �l�i�t�t�l�e� �t�o� �d�o� �w�i�t�h� �l�o�w�e�r�i�n�g� �b�i�r�t�h�r�a�t�e�s�.�"� 

�(�P�.� �E�h�r�l�i�c�h� �a�n�d� �A�.� �E�h�r�l�i�c�h� �1�9�9�0�,� �3�7�)� �K�a�h�n� �i�s� �o�f� �t�h�e� �o�p�i�n�i�o�n� 

�t�h�a�t� �w�h�i�l�e� �D�T� �h�a�s� �a�p�p�a�r�e�n�t�l�y� �o�c�c�u�r�r�e�d� �i�n� �m�u�c�h� �o�f� �t�h�e� �w�o�r�l�d� 

�(�e�.�g�.� �N�o�r�t�h� �A�m�e�r�i�c�a�,� �S�o�v�i�e�t� �U�n�i�o�n�)�,� �f�u�t�u�r�e� �e�c�o�n�o�m�i�c� �s�u�c�c�e�s�s� 

�i�s�n ��t� �p�r�e�d�i�c�a�t�e�d� �o�n� �i�t�s� �c�o�n�t�i�n�u�a�t�i�o�n�,� �e�v�e�n� �i�n� �t�h�e� �d�e�v�e�l�o�p�i�n�g� 
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�w�o�r�l�d� �(�1�9�7�6�)�.�*�°� �T�h�u�s�,� �K�a�h�n� �h�o�l�d�s� �D�T� �a�s� �a�n�o�m�a�l�o�u�s�,� �i�n� �t�h�a�t� �P�G� 

�i�s� �e�v�i�d�e�n�t�l�y� �i�n�f�l�u�e�n�c�e�d� �b�y� �o�t�h�e�r� �f�a�c�t�o�r�s� �t�o� �a� �g�r�e�a�t�e�r� �e�x�t�e�n�t�.� 

�T�h�e� �P�G� �t�h�i�n�k�e�r�s� �a�l�s�o� �h�a�v�e� �a�l�t�e�r�n�a�t�i�v�e� �p�e�r�s�p�e�c�t�i�v�e�s� �o�n� �t�h�e� 

�a�b�i�l�i�t�y� �o�f� �t�e�c�h�n�o�l�o�g�y� �t�o� �h�a�n�d�l�e� �f�u�t�u�r�e� �c�o�n�t�i�n�g�e�n�c�i�e�s�.� �A�s� �n�o�t�e�d� 

�e�a�r�l�i�e�r�,� �S�i�m�o�n ��s� �o�p�t�i�m�i�s�m� �r�e�g�a�r�d�i�n�g� �h�u�m�a�n� �i�n�g�e�n�u�i�t�y� �c�o�u�p�l�e�d� 

�w�i�t�h� �h�i�s� �c�o�n�v�i�c�t�i�o�n� �t�h�a�t� �n�a�t�u�r�a�l� �r�e�s�o�u�r�c�e�s� �a�r�e� �c�h�a�n�g�e�a�b�l�e� �i�n� 

�r�e�s�p�o�n�s�e� �t�o� �h�u�m�a�n� �e�f�f�o�r�t�s� �m�a�k�e�s� �h�i�m� �a� �f�i�r�m� �b�e�l�i�e�v�e�r� �i�n� �t�h�e� 

�p�o�w�e�r� �o�f� �t�e�c�h�n�o�l�o�g�i�c�a�l� �i�n�n�o�v�a�t�i�o�n�s� �a�s� �P�G� �p�r�o�b�l�e�m� �s�o�l�v�e�r�s�. �� 

�C�o�m�m�o�n�e�r� �s�u�g�g�e�s�t�s� �t�h�a�t� �"�a�p�p�r�o�p�r�i�a�t�e�"� �t�e�c�h�n�o�l�o�g�i�e�s� �h�a�v�e� �a�l�r�e�a�d�y� 

�b�e�e�n� �d�e�v�e�l�o�p�e�d�,� �m�a�n�y� �o�f� �w�h�i�c�h� �c�o�u�l�d� �d�r�a�m�a�t�i�c�a�l�l�y� �r�e�d�u�c�e� �t�h�e� 

�i�m�p�a�c�t� �o�f� �a� �g�r�o�w�i�n�g� �p�o�p�u�l�a�t�i�o�n� �o�n� �i�t�s� �e�n�v�i�r�o�n�m�e�n�t�.� �T�h�e� �m�a�j�o�r� 

�d�r�a�w�i�n�g� �b�l�o�c�k�,� �i�n� �C�o�m�m�o�n�e�r ��s� �a�c�c�o�u�n�t�,� �c�o�n�c�e�r�n�s� �t�h�a�t� �o�f� �p�r�o�f�i�t� 

�m�a�r�g�i�n� �a�n�d� �m�a�r�k�e�t� �s�h�a�r�e�,� �a�s� �t�h�o�s�e� �w�h�o� �c�o�n�t�r�o�l� �t�h�e� �t�e�c�h�n�o�l�o�g�y� 

�h�a�v�e� �m�o�n�e�t�a�r�y� �i�n�c�e�n�t�i�v�e� �t�o� �m�a�s�s�-�m�a�r�k�e�t� �s�o�m�e�t�h�i�n�g� �a�t� �t�h�e� 

�g�r�e�a�t�e�s�t� �p�r�o�f�i�t� �(�1�9�9�2�,� �8�0�)�.� �K�a�h�n�,� �w�h�o� �i�s� �a�l�s�o� �o�p�t�i�m�i�s�t�i�c� �o�f� 

� � 

�*�T�i�n�d�s�e�y� �G�r�a�n�t�,� �D�e�p�a�r�t�m�e�n�t� �o�f� �S�t�a�t�e� �c�o�o�r�d�i�n�a�t�o�r� �o�f� �T�h�e� 
�G�l�o�b�a�l� �2�0�0�0� �R�e�p�o�r�t�,� �p�o�i�n�t�s� �o�u�t� �t�h�a�t� �K�a�h�n ��s� �r�e�a�s�o�n�i�n�g� �c�o�m�e�s� 
�v�e�r�y� �c�l�o�s�e� �t�o� �"�e�c�o�n�o�m�i�c� �v�i�t�a�l�i�s�m�,�"� �s�t�r�e�s�s�i�n�g� �t�h�a�t� �K�a�h�n ��s� 
�g�r�a�p�h�s� �h�a�v�e� �m�o�r�e� �a�i�r�b�r�u�s�h� �t�h�a�n� �"�i�n�t�e�l�l�e�c�t�u�a�l� �d�i�s�c�i�p�l�i�n�e�.�"� 
�(�1�9�8�3�,� �1�7�)� 

 ��A�n�d� �S�i�m�o�n� �e�v�e�n� �g�o�e�s� �a�s� �f�a�r� �a�s� �t�o� �s�a�y� �t�h�a�t� �"�w�e� �n�e�e�d� �m�o�r�e� 
�a�n�d� �b�i�g�g�e�r� �p�r�o�b�l�e�m�s�"� �t�o� �s�t�i�m�u�l�a�t�e� �m�o�r�e� �k�n�o�w�l�e�d�g�e� �a�n�d� �m�o�r�e� 
�p�o�w�e�r�f�u�l� �s�o�l�u�t�i�o�n�s� �(�1�9�8�4�,� �1�5�)�.� �H�o�w�e�v�e�r�,� �t�h�e� �U�S� �N�a�t�i�o�n�a�l� 
�A�c�a�d�e�m�y� �o�f� �S�c�i�e�n�c�e�s� �a�n�d� �t�h�e� �R�o�y�a�l� �S�o�c�i�e�t�y� �o�f� �L�o�n�d�o�n� �a�r�e�n ��t� �s�o� 
�o�p�t�i�m�i�s�t�i�c�,� �i�s�s�u�i�n�g�,� �i�n� �a� �1�9�9�2� �j�o�i�n�t� �s�t�a�t�e�m�e�n�t�,� �a� 

�w�a�r�n�[�i�n�g�]� �t�h�a�t� �p�e�o�p�l�e� �s�h�o�u�l�d� �n�o�t� �e�x�p�e�c�t� �t�o�o� �m�u�c�h� 
�f�r�o�m� �s�c�i�e�n�c�e�.� �.� �.� �. ��i�t� �i�s� �n�o�t� �p�r�u�d�e�n�t� �t�o� �r�e�l�y� �o�n� 
�s�c�i�e�n�c�e� �a�n�d� �t�e�c�h�n�o�l�o�g�y� �a�l�o�n�e� �t�o� �s�o�l�v�e� �p�r�o�b�l�e�m�s� 
�c�r�e�a�t�e�d� �b�y� �r�a�p�i�d� �p�o�p�u�l�a�t�i�o�n� �g�r�o�w�t�h�,� �w�a�s�t�e�f�u�l� 
�r�e�s�o�u�r�c�e�s� �a�n�d� �h�a�r�m�f�u�l� �h�u�m�a�n� �p�r�a�c�t�i�c�e�s�. �� �(�M�a�d�d�o�x�,� 
�1�9�9�2�)� 
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�t�e�c�h�n�o�l�o�g�y ��s� �p�o�w�e�r� �t�o� �r�e�m�e�d�y� �s�o�m�e� �o�f� �t�o�d�a�y ��s� �p�r�o�b�l�e�m�s�,� 

�s�u�g�g�e�s�t�s� �t�h�a�t� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �"�o�c�e�a�n�-�b�a�s�e�d�,� �i�n�d�u�s�t�r�y�-� 

�o�r�i�e�n�t�e�d� �c�o�m�p�l�e�x�e�s�"� �a�n�d� �"�m�i�g�r�a�t�i�o�n� �t�o� �o�u�t�e�r� �s�p�a�c�e�,�"� �w�h�i�c�h� �a�r�e� 

�"�e�n�t�i�r�e�l�y� �f�e�a�s�i�b�l�e� �d�u�r�i�n�g� �t�h�e� �n�e�x�t� �c�e�n�t�u�r�y�,�"� �m�a�y� �s�e�r�v�e� �a�s� �s�u�c�h� 

�a� �p�a�n�a�c�e�a� �(�1�9�7�6�,� �3�1�)�.� �E�h�r�l�i�c�h� �t�a�k�e�s� �a� �q�u�i�t�e� �d�i�f�f�e�r�e�n�t� �l�i�n�e�.� 

�A�c�c�o�r�d�i�n�g� �t�o� �E�h�r�l�i�c�h� �(�1�9�7�1�)�,� �t�e�c�h�n�o�l�o�g�i�c�a�l� �g�r�o�w�t�h�,� �u�n�d�e�r� 

�r�e�l�a�t�i�v�e�l�y� �h�i�g�h� �l�e�v�e�l�s� �o�f� �P�G� �i�n�t�e�r�n�a�t�i�o�n�a�l�l�y�,� �w�i�l�l� �u�l�t�i�m�a�t�e�l�y� 

�c�a�u�s�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�o�l�l�a�p�s�e�;� �i�n� �w�h�i�c�h� �c�a�s�e�,� �t�e�c�h�n�o�l�o�g�y� �i�s� �a� 

�m�i�s�l�e�a�d�i�n�g� �p�a�n�a�c�e�a�.� �E�h�r�l�i�c�h� �(�1�9�9�1�)� �w�i�t�h�d�r�a�w�s� �s�l�i�g�h�t�l�y� �f�r�o�m� �h�i�s� 

�i�n�i�t�i�a�l� �p�o�s�i�t�i�o�n�,� �n�o�t�i�n�g� �t�h�a�t� �t�h�e� �c�h�o�i�c�e� �o�f� �t�e�c�h�n�o�l�o�g�y� �i�s� 

�c�r�u�c�i�a�l� �t�o� �t�h�e� �r�a�t�e� �o�f� �e�n�v�i�r�o�n�m�e�n�t�a�l� �d�e�s�t�r�u�c�t�i�o�n�,� �h�o�w�e�v�e�r� 

�"�b�r�u�t�e� �n�u�m�b�e�r�s� �[�o�f� �p�e�o�p�l�e�]� �a�r�e� �n�o� �g�u�a�r�a�n�t�e�e� �o�f� �t�e�c�h�n�o�l�o�g�i�c�a�l� 

�i�n�n�o�v�a�t�i�o�n�.�"� �(�1�9�8�4�,� �3�8�1�)� �H�a�r�d�i�n� �(�1�9�6�8�)� �s�t�a�t�e�s� �e�m�p�h�a�t�i�c�a�l�l�y� 

�t�h�a�t� �P�G� �i�s�n ��t� �a� �t�e�c�h�n�i�c�a�l�l�y� �s�o�l�u�b�l�e� �p�r�o�b�l�e�m�,� �s�t�r�e�s�s�i�n�g� �t�h�a�t� 

�m�e�e�t�i�n�g� �r�e�q�u�i�r�e�d� �e�n�e�r�g�y� �l�e�v�e�l�s� �a�n�d� �c�o�n�t�i�n�u�i�n�g� �e�c�o�n�o�m�i�c� �g�r�o�w�t�h� 

�a�r�e� �m�u�t�u�a�l�l�y� �i�n�c�o�m�p�a�t�i�b�l�e� �w�i�t�h� �a� �g�r�o�w�i�n�g� �p�o�p�u�l�a�t�i�o�n�;� �h�e� 

�c�o�n�t�i�n�u�e�s� �w�i�t�h�,� �"�T�e�c�h�n�o�l�o�g�y� �c�a�n ��t� �h�e�l�p�.�"� �(�1�9�8�8�)� �R�e�p�r�e�s�e�n�t�i�n�g� 

�e�v�e�n� �a�n�o�t�h�e�r� �v�i�e�w�,� �M�c�N�a�m�a�r�a� �s�p�e�n�d�s� �a� �g�r�e�a�t� �d�e�a�l� �o�f� �t�i�m�e� 

�t�a�l�k�i�n�g� �a�b�o�u�t� �p�o�t�e�n�t�i�a�l� �p�o�l�i�t�i�c�a�l� �i�n�s�t�a�b�i�l�i�t�i�e�s�,� �i�n� �w�h�i�c�h� �h�e� 

�i�s� �i�m�p�l�i�c�i�t�l�y� �v�i�e�w�i�n�g� �t�e�c�h�n�o�l�o�g�i�e�s� �a�s� �o�f� �l�e�s�s�e�r� �i�m�p�o�r�t�a�n�c�e� �i�n� 

�t�e�r�m�s� �o�f� �i�t�s� �r�e�l�e�v�a�n�c�e� �t�o� �t�h�e� �P�G� �i�s�s�u�e�.� �T�h�u�s�,� �t�e�c�h�n�o�l�o�g�y� �i�s� 

�s�e�e�n� �a�s� �a�n�o�m�a�l�o�u�s� �t�o� �t�h�e� �P�G� �q�u�e�s�t�i�o�n�,� �i�n� �t�h�a�t� �i�t� �d�o�e�s�n ��t� �s�o�l�v�e� 

�t�h�e� �i�m�m�e�d�i�a�t�e� �c�o�n�c�e�r�n�s� �o�f� �H�a�r�d�i�n� �o�r� �M�c�N�a�m�a�r�a�.� �C�o�n�c�i�s�e�l�y� 

�s�t�a�t�e�d�,� �w�h�i�l�e� �S�i�m�o�n� �a�n�d� �C�o�m�m�o�n�e�r� �v�i�e�w� �t�e�c�h�n�o�l�o�g�y� �a�s� �a� �k�e�y� �t�o� 

�s�o�l�v�i�n�g� �P�G� �r�e�l�a�t�e�d� �p�r�o�b�l�e�m�s�,� �E�h�r�l�i�c�h� �d�o�e�s�n ��t� �s�e�e� �t�e�c�h�n�o�l�o�g�y� 
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�s�o�l�v�i�n�g� �s�u�c�h� �p�r�o�b�l�e�m�s�,� �a�n�d� �H�a�r�d�i�n� �a�n�d� �M�c�N�a�m�a�r�a� �t�r�e�a�t� 

�t�e�c�h�n�o�l�o�g�y� �a�s� �a�n�o�m�a�l�o�u�s�.� 

�O�n� �a� �r�e�l�a�t�e�d� �f�r�o�n�t�,� �t�h�e� �s�t�a�t�u�s� �o�f� �o�u�r� �e�n�v�i�r�o�n�m�e�n�t� �i�s� �a�l�s�o� 

�a� �s�u�b�j�e�c�t� �o�f� �d�i�s�a�g�r�e�e�m�e�n�t�.� �O�n� �t�h�e� �o�n�e� �h�a�n�d�,� �E�h�r�l�i�c�h� �a�n�d� �B�r�o�w�n� 

�c�h�a�m�p�i�o�n� �t�h�e� �c�a�u�s�e� �o�f� �a� �s�u�p�p�o�s�e�d�l�y� �d�e�b�i�l�i�t�a�t�e�d� �e�n�v�i�r�o�n�m�e�n�t� �a�n�d� 

�e�c�o�s�y�s�t�e�m�.� �T�h�r�o�u�g�h�o�u�t� �t�h�e�i�r� �b�o�o�k�s� �a�n�d� �a�r�t�i�c�l�e�s�,� �t�h�e�s�e� �t�h�i�n�k�e�r�s� 

�r�e�i�t�e�r�a�t�e� �t�h�e�i�r� �c�o�n�c�e�r�n�s� �f�o�r� �e�n�v�i�r�o�n�m�e�n�t�a�l� �i�s�s�u�e�s�,� �i�n�c�l�u�d�i�n�g� 

�g�l�o�b�a�l� �w�a�r�m�i�n�g�,� �b�i�o�d�i�v�e�r�s�i�t�y�,� �d�e�f�o�r�e�s�t�a�t�i�o�n�,� �a�n�d� �a�i�r� �a�n�d� �w�a�t�e�r� 

�p�o�l�l�u�t�i�o�n�.� �A�l�t�h�o�u�g�h� �t�h�e�s�e� �m�e�n� �e�m�p�h�a�s�i�z�e� �p�a�r�t�i�c�u�l�a�r� �p�r�o�b�l�e�m�s� 

�m�o�r�e� �t�h�a�n� �o�t�h�e�r�s�,� �b�o�t�h� �o�f� �t�h�e�m� �r�e�g�a�r�d� �P�G� �a�s� �a� �m�a�j�o�r� 

�c�o�n�t�r�i�b�u�t�o�r� �t�o� �e�n�v�i�r�o�n�m�e�n�t�a�l� �d�e�g�r�a�d�a�t�i�o�n�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e�s�e� �t�w�o� 

�m�e�n� �v�i�e�w� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �a�s� �u�n�s�o�l�v�e�d� �r�e�l�a�t�i�v�e� �t�o� �c�u�r�r�e�n�t� �P�G�,� 

�i�.�e�.�,� �c�u�r�r�e�n�t� �P�G� �w�i�l�l� �n�o�t� �a�l�l�o�w� �n�e�c�e�s�s�a�r�y� �i�m�p�r�o�v�e�m�e�n�t�s� �i�n� �t�h�e� 

�e�n�v�i�r�o�n�m�e�n�t� �t�o� �o�c�c�u�r�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �S�i�m�o�n� �a�n�d� �K�a�h�n� �s�p�e�n�d� 

�l�i�t�t�l�e� �t�i�m�e� �d�i�s�c�u�s�s�i�n�g� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�h�a�n�g�e�.� �B�e�s�i�d�e�s� �n�o�t�i�n�g� 

�t�h�a�t� �t�h�e� �a�i�r� �a�n�d� �w�a�t�e�r� �q�u�a�l�i�t�y� �h�a�s� �i�m�p�r�o�v�e�d� �i�n� �t�h�e� �U�n�i�t�e�d� 

�S�t�a�t�e�s� �a�n�d� �e�l�s�e�w�h�e�r�e� �o�v�e�r� �t�h�e� �l�a�s�t� �4�0�-�5�0� �y�e�a�r�s�,� �S�i�m�o�n� �d�o�e�s�n ��t� 

�s�e�e�m� �i�n�t�e�r�e�s�t�e�d� �i�n� �t�h�e� �o�t�h�e�r� �e�n�v�i�r�o�n�m�e�n�t�a�l� �d�e�v�e�l�o�p�m�e�n�t�s�,� 

�i�n�c�l�u�d�i�n�g� �g�l�o�b�a�l� �w�a�r�m�i�n�g�,� �o�z�o�n�e� �d�e�p�l�e�t�i�o�n�,� �a�n�d� �b�i�o�d�i�v�e�r�s�i�t�y� 

�(�m�o�t� �c�o�i�n�c�i�d�e�n�t�a�l�l�y�,� �t�h�e� �o�n�e�s� �h�e�l�d� �m�o�s�t� �c�r�i�t�i�c�a�l� �t�o� �h�u�m�a�n� 

�2� �s�u�r�v�i�v�a�l� �b�y� �m�a�n�y� �b�i�o�l�o�g�i�s�t�s�)� �.�*�*� �T�o� �h�i�m� �a�p�p�a�r�e�n�t�l�y�,� �c�u�r�r�e�n�t� 

� � 

�*�*�J�a�m�e�s� �S�w�a�n�e�y�,� �a�n� �e�c�o�n�o�m�i�c�s� �p�r�o�f�e�s�s�o�r� �a�t� �W�r�i�g�h�t� �S�t�a�t�e� 
�U�n�i�v�e�r�s�i�t�y�,� �w�r�i�t�e�s�,� �"�S�i�m�o�n� �b�e�l�i�e�v�e�s� �t�h�a�t� �e�n�v�i�r�o�n�m�e�n�t�a�l� 
�s�e�r�v�i�c�e�s� �w�i�l�l� �u�l�t�i�m�a�t�e�l�y� �a�l�w�a�y�s�  ��b�e� �t�h�e�r�e�, �� �t�h�a�t� �w�h�e�r�e�v�e�r� 
�t�h�e�s�e� �s�e�r�v�i�c�e�s� �c�o�m�e� �f�r�o�m�,� �t�h�e�i�r� �s�o�u�r�c�e� �i�s� �u�n�a�s�s�a�i�l�a�b�l�e�.�"� 
�(�1�9�9�1�,� �5�0�1�)� 
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�e�n�v�i�r�o�n�m�e�n�t� �t�r�e�n�d�s� �r�e�g�u�i�r�e� �l�i�t�t�l�e� �c�o�n�c�e�r�t�e�d� �a�t�t�e�n�t�i�o�n�,� �a�s� �h�e� 

�w�r�i�t�e�s� �t�h�a�t� �"�t�h�r�e�a�t�s� �o�f� �a�i�r� �a�n�d� �w�a�t�e�r� �p�o�l�l�u�t�i�o�n� �h�a�v�e� �b�e�e�n� 

�v�a�s�t�l�y� �o�v�e�r�b�l�o�w�n�.�"� �(�1�9�8�4�,� �1�4�)� �K�a�h�n� �g�o�e�s� �a� �b�i�t� �f�u�r�t�h�e�r� �t�h�a�n� 

�S�i�m�o�n� �i�n� �h�i�s� �d�i�s�c�u�s�s�i�o�n� �o�f� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�,� �b�u�t� �c�o�m�e�s� �t�o� �a� 

�S�i�m�i�l�a�r� �c�o�n�c�l�u�s�i�o�n�:� �p�o�l�l�u�t�i�o�n� �i�s� �a� �"�t�e�m�p�o�r�a�r�y� �p�h�e�n�o�m�e�n�o�n�.�"� 

�(�1�9�7�6�,� �8�)� �A�n�d� �a�l�t�h�o�u�g�h� �K�a�h�n� �i�s� �b�e�t�t�e�r� �t�u�n�e�d� �i�n�t�o� �t�h�e� �f�a�c�t� �t�h�a�t� 

�t�h�e� �e�a�r�t�h� �m�a�y� �b�e� �"�f�r�a�g�i�l�e�,�"� �h�e� �t�h�i�n�k�s� �(�"�i�n�t�u�i�t�s�"� �m�a�y� �b�e� �t�h�e� 

�p�r�o�p�e�r� �t�e�r�m�)� �t�h�a�t� �t�h�e� �c�o�n�c�e�p�t� �o�f� �f�r�a�g�i�l�i�t�y� �i�s� �m�i�s�l�e�a�d�i�n�g�,� 

�s�t�a�t�i�n�g� �w�i�t�h�o�u�t� �h�e�s�i�t�a�t�i�o�n� �t�h�a�t�:� �(�a�)� �"�M�a�n� �h�a�s� �a�l�r�e�a�d�y� 

�e�x�p�e�r�i�e�n�c�e�d� �m�a�n�y� �d�i�s�a�s�t�e�r�s� �a�n�d� �s�t�r�a�i�n�s� �i�n� �t�h�e� �e�a�r�t�h ��s� 

�h�i�s�t�o�r�y�"�;� �(�b�)� �"�I�t� �i�s� �l�e�s�s� �t�h�a�n� �1�0�,�0�0�0� �y�e�a�r�s� �s�i�n�c�e� �t�h�e� �l�a�s�t� �i�c�e� 

�a�g�e�.�"�;� �(�c�)� �"�M�a�n ��s� �i�m�p�a�c�t� �n�o�r�m�a�l�l�y� �i�s� �m�u�c�h� �l�e�s�s� �t�h�a�n� �t�h�a�t� �o�f� 

�n�a�t�u�r�a�l� �f�o�r�c�e�s� �a�n�d� �p�r�o�c�e�s�s�e�s�"� �(�1�9�7�6�,� �1�8�0�)�;� �a�n�d� �(�d�)� �"�I�n�d�u�s�t�r�i�a�l� 

�p�o�l�l�u�t�i�o�n� �.� �.� �.� �r�e�a�c�h�e�d� �h�i�g�h� �l�e�v�e�l�s� �i�n� �s�o�m�e� �d�e�v�e�l�o�p�e�d� 

�c�o�u�n�t�r�i�e�s�,� �b�u�t� �t�h�e�s�e� �c�o�u�n�t�r�i�e�s� �h�a�v�e� �b�e�e�n� �a�b�l�e� �t�o� �u�s�e� �t�h�e�i�r� 

�r�e�s�o�u�r�c�e�s� �a�n�d� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�a�p�a�b�i�l�i�t�i�e�s� �t�o� �a�v�e�r�t� �d�i�s�a�s�t�e�r�s�,� 

�i�f� �n�o�t� �a�l�l� �s�e�r�i�o�u�s� �p�r�o�b�l�e�m�s�,� �b�y� �d�r�a�m�a�t�i�c�a�l�l�y� �r�e�d�u�c�i�n�g� �t�h�e� �r�a�t�e� 

�o�f� �p�o�l�l�u�t�i�o�n� �w�h�i�l�e� �t�h�e�r�e� �w�a�s� �s�t�i�l�l� �t�i�m�e�.�"� �(�1�9�7�9�,� �5�5�)� �O�n�c�e� 

�a�g�a�i�n� �w�e� �n�o�t�i�c�e� �a� �s�o�l�v�e�d�/�u�n�s�o�l�v�e�d� �d�i�c�h�o�t�o�m�y� �e�x�h�i�b�i�t�e�d� �w�i�t�h�i�n� 

�c�o�m�m�u�n�i�c�a�t�i�o�n�s� �a�b�o�u�t� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.� 

�(�3�)� �T�h�e� �t�h�i�r�d�,� �a�n�d� �f�i�n�a�l�,� �c�a�t�e�g�o�r�y� �t�o� �b�e� �d�i�s�c�u�s�s�e�d� �i�s� 

�t�h�a�t� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �P�G� �t�h�i�n�k�e�r�s �� �c�o�n�s�t�r�a�i�n�t�s�.� �T�h�e�s�e� 

�c�o�n�s�t�r�a�i�n�t�s� �t�e�n�d� �t�o� �b�e� �d�e�f�i�n�e�d� �e�i�t�h�e�r� �i�n� �e�q�u�i�v�o�c�a�l� �o�r� �m�o�r�e� 

�e�x�p�l�i�c�i�t�l�y� �i�d�e�o�l�o�g�i�c�a�l� �t�e�r�m�s�.� �T�h�e�y� �a�r�e� �e�q�u�i�v�o�c�a�l� �i�n� �t�h�a�t� �m�a�n�y� 

�s�p�o�k�e�s�p�e�r�s�o�n�s� �e�i�t�h�e�r� �o�p�e�r�a�t�e� �w�i�t�h� �m�o�r�e� �t�h�a�n� �o�n�e� �c�o�n�n�o�t�a�t�i�o�n� 
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�f�o�r� �t�h�e� �s�a�m�e� �t�e�r�m� �o�r� �u�s�e� �a� �t�e�r�m� �d�i�f�f�e�r�e�n�t�l�y� �f�r�o�m� �t�h�e� �o�t�h�e�r� 

�t�h�i�n�k�e�r�s�.� �T�h�e� �i�d�e�o�l�o�g�i�c�a�l� �n�a�t�u�r�e� �o�f� �c�o�n�s�t�r�a�i�n�t�s� �i�s� �m�o�r�e� 

�i�n�v�o�l�v�e�d�.� �S�o�m�e�t�i�m�e�s� �t�h�e� �c�o�n�s�t�r�a�i�n�t�s� �a�r�e� �i�n� �t�h�e� �f�o�r�m� �o�f� �s�t�r�i�c�t� 

�3� �v�a�l�u�e� �j�u�d�g�m�e�n�t�s� �a�n�d� �t�h�u�s� �v�e�r�y� �o�b�v�i�o�u�s�.�*�*�?� �O�t�h�e�r� �t�i�m�e�s� �t�h�e�y� 

�c�o�n�s�i�s�t� �o�f� �w�e�a�k�l�y� �s�u�p�p�o�r�t�e�d� �c�l�a�i�m�s� �m�o�t�i�v�a�t�e�d� �b�y� �c�e�r�t�a�i�n� 

�p�r�e�e�s�t�a�b�l�i�s�h�e�d� �b�i�a�s�e�s�,� �t�h�a�t� �a�r�e� �l�a�r�g�e�l�y� �s�u�p�p�r�e�s�s�e�d� �i�n� �e�x�p�l�i�c�i�t� 

�c�o�m�m�u�n�i�c�a�t�i�o�n�.� �A�s� �t�h�e� �s�u�b�s�t�a�n�c�e� �o�f� �t�h�e�s�e� �h�i�d�d�e�n� �m�o�t�i�v�e�s� �i�s� �a�t� 

�t�i�m�e�s� �d�i�f�f�i�c�u�l�t� �t�o� �d�i�s�c�e�r�n�,� �m�y� �c�o�n�t�r�i�b�u�t�i�o�n�s� �i�n� �t�h�i�s� �a�r�e�a� �a�r�e� 

�s�o�m�e�w�h�a�t� �s�p�e�c�u�l�a�t�i�v�e�.� �B�u�t� �g�i�v�e�n� �t�h�a�t� �d�i�f�f�e�r�e�n�c�e�s� �a�l�o�n�g� �t�h�e�s�e� 

�l�i�n�e�s� �a�r�e� �t�a�k�e�n� �t�o� �b�e� �a�m�o�n�g� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �i�n� �e�x�i�s�t�i�n�g� 

�c�o�n�t�r�o�v�e�r�s�i�e�s� �w�i�t�h�i�n� �t�h�e� �P�G� �d�e�b�a�t�e�,� �t�h�e� �e�x�a�m�i�n�a�t�i�o�n� �p�r�o�c�e�e�d�s� 

�w�i�t�h�o�u�t� �h�e�s�i�t�a�t�i�o�n�.� 

�A�s� �w�i�t�h� �a�l�m�o�s�t� �a�n�y� �w�e�l�l�-�d�o�c�u�m�e�n�t�e�d� �d�i�s�c�u�s�s�i�o�n�,� �t�h�e� �P�G� 

�d�e�b�a�t�e� �c�o�n�t�a�i�n�s� �a�b�u�n�d�a�n�t� �c�a�t�c�h�w�o�r�d�s�,� �m�o�s�t� �o�f� �w�h�i�c�h� �a�t�t�e�m�p�t� �t�o� 

�m�a�k�e� �c�o�m�p�l�i�c�a�t�e�d� �i�d�e�a�s� �r�e�a�d�i�l�y� �a�c�c�e�s�s�i�b�l�e�.� �U�n�f�o�r�t�u�n�a�t�e�l�y�,� �b�u�t� 

�p�e�r�h�a�p�s� �w�i�t�t�i�n�g�l�y�,� �t�h�e� �t�h�i�n�k�e�r�s� �u�s�e� �t�h�e�s�e� �w�o�r�d�s� �i�n� �d�i�f�f�e�r�e�n�t� 

�w�a�y�s�.� �(�H�o�w�e�v�e�r�,� �t�h�e�r�e� �e�x�i�s�t�s� �l�i�t�t�l�e� �r�e�c�o�g�n�i�t�i�o�n� �o�f� �t�h�i�s� �f�a�c�t� 

�a�m�o�n�g� �t�h�e� �t�h�i�n�k�e�r�s �� �a�m�p�l�e� �l�i�t�e�r�a�t�u�r�e�.�)� �T�w�o� �o�f� �t�h�e� �t�e�r�m�s� �w�h�i�c�h� 

�a�r�e� �p�a�r�t�i�c�u�l�a�r�l�y� �c�o�n�f�u�s�i�n�g� �a�t� �t�i�m�e�s� �a�r�e� �"�l�i�m�i�t�s�"� �a�n�d� �"�l�o�n�g� 

�t�e�r�m�/�s�h�o�r�t� �t�e�r�m�.�"� 

� � 

�*�*�T�h�e�s�e� �v�a�l�u�e�s� �a�r�e� �s�o�m�e�w�h�a�t� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �t�h�o�s�e� �f�o�u�n�d� �i�n� 
�c�h�a�p�t�e�r� �2�,� �i�n� �t�h�a�t�,� �h�e�r�e�,� �r�e�l�e�v�a�n�t� �v�a�l�u�e�s� �m�u�s�t� �p�l�a�y� �t�h�e� �r�o�l�e� 
�o�f� �a� �c�o�n�s�t�r�a�i�n�t�.� �T�h�a�t� �i�s� �n�o�t� �t�o� �s�a�y� �t�h�a�t� �t�h�e� �d�i�s�c�u�s�s�i�o�n� �i�n� 
�c�h�a�p�t�e�r� �2� �i�g�n�o�r�e�d� �s�u�c�h� �v�a�l�u�e�s� �b�u�t� �h�e�r�e� �i�t� �b�e�c�o�m�e�s� �m�o�s�t� 
�i�m�p�o�r�t�a�n�t� �t�o� �s�h�o�w� �i�n� �s�k�e�t�c�h�y�,� �y�e�t� �c�o�n�c�l�u�s�i�v�e� �f�a�s�h�i�o�n� �t�h�a�t�:� �(�a�)� 
�v�a�l�u�e�s� �a�c�t� �a�s� �i�m�p�o�r�t�a�n�t� �c�o�n�s�t�r�a�i�n�t�s� �o�n� �t�h�e� �t�h�i�n�k�e�r ��s� �m�o�d�e�l�s�;� 
�a�n�d� �(�b�)� �v�a�l�u�e�s� �a�r�e� �i�d�e�o�l�o�g�i�c�a�l�l�y� �c�o�n�t�e�x�t�u�a�l�i�z�e�d�.� 
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�A� �g�o�o�d� �s�t�a�r�t�i�n�g� �p�o�i�n�t� �f�o�r� �a�n�y� �c�u�r�r�e�n�t� �r�e�f�l�e�c�t�i�o�n� �a�b�o�u�t� 

�l�i�m�i�t�s� �i�s� �t�h�e� �C�l�u�b� �o�f� �R�o�m�e ��s� �o�f�t�e�n� �d�i�s�c�u�s�s�e�d� �t�r�a�c�t� �T�h�e� �L�i�m�i�t�s� 

�t�o� �G�r�o�w�t�h� �(�1�9�7�2�)� �.�*�*� �O�n�e� �o�f� �t�h�e� �m�a�j�o�r� �o�b�j�e�c�t�i�v�e�s� �o�f� �t�h�i�s� �w�o�r�k� 

�w�a�s� �"�t�o� �g�a�i�n� �i�n�s�i�g�h�t�s� �i�n�t�o� �t�h�e� �l�i�m�i�t�s� �o�f� �o�u�r� �w�o�r�l�d� �s�y�s�t�e�m� �a�n�d� 

�t�h�e� �c�o�n�s�t�r�a�i�n�t�s� �i�t� �p�u�t�s� �o�n� �h�u�m�a�n� �n�u�m�b�e�r�s� �a�n�d� �a�c�t�i�v�i�t�y�"� �(�1�9�7�2�,� 

�1�8�5�)�,� �b�y� �w�a�y� �o�f� �w�o�r�l�d� �s�i�m�u�l�a�t�i�o�n� �m�o�d�e�l�l�i�n�g� �o�n� �c�o�m�p�u�t�e�r�s�.�*� 

�A�m�o�n�g� �i�t�s� �c�o�n�c�l�u�s�i�o�n�s� �w�e�r�e� �t�h�a�t� �s�u�p�p�l�i�e�s� �o�f� �n�a�t�u�r�a�l� �r�e�s�o�u�r�c�e�s� 

�a�r�e� �f�i�n�i�t�e� �(�1�9�7�2�,� �5�4�-�5�9�)�.� �S�i�m�p�l�y� �p�u�t�,� �t�h�i�s� �i�s� �a� �s�u�b�s�t�a�n�t�i�a�l� 

�p�r�o�c�l�a�m�a�t�i�o�n� �b�e�c�a�u�s�e� �E�h�r�l�i�c�h�,� �H�a�r�d�i�n�,� �M�c�N�a�m�a�r�a� �a�n�d� �B�r�o�w�n� 

�s�u�p�p�o�r�t� �t�h�e� �f�i�n�d�i�n�g� �a�n�d� �S�i�m�o�n� �a�n�d� �K�a�h�n� �d�o� �n�o�t�.� �W�h�i�l�e� �t�h�e� 

�f�o�r�m�e�r� �g�r�o�u�p� �s�e�e�s� �t�h�e� �e�a�r�t�h� �a�n�d� �t�h�e� �s�u�n� �a�s� �t�h�e� �l�i�m�i�t�s� �t�o� �o�u�r� 

�r�e�s�o�u�r�c�e� �b�a�s�e�,� �t�h�e� �l�a�t�t�e�r� �g�r�o�u�p�,� �e�s�p�e�c�i�a�l�l�y� �S�i�m�o�n�,� �s�t�a�t�e�s� 

�e�x�p�l�i�c�i�t�l�y� �t�h�a�t� �t�h�e�r�e� �i�s� �n�o� �n�e�e�d� �t�o� �r�e�s�t�r�i�c�t� �o�u�r� �s�t�o�c�k� �i�n� �t�h�a�t� 

�w�a�y�.� �S�i�m�o�n� �w�r�i�t�e�s�,� 

�S�i�n�c�e�  ��t�h�e� �m�o�r�e� �p�e�o�p�l�e� �{�b�e�i�n�g� �t�h�e� �u�l�t�i�m�a�t�e� 
�r�e�s�o�u�r�c�e�}�,� �t�h�e� �m�o�r�e� �m�i�n�d�s� �t�h�e�r�e� �a�r�e� �t�o� �d�i�s�c�o�v�e�r� �n�e�w� 
�d�e�p�o�s�i�t�s� �[�o�f� �n�a�t�u�r�a�l� �r�e�s�o�u�r�c�e�s�]� �a�n�d� �i�n�c�r�e�a�s�e�d� 
�p�r�o�d�u�c�t�i�v�i�t�y�, �� �i�t� �f�o�l�l�o�w�s� �t�h�a�t�  ��a�n� �i�n�c�r�e�a�s�e� �o�f� 
�h�u�m�a�n� �b�e�i�n�g�s� �.� �.� �.� �c�o�n�s�t�i�t�u�t�e�s� �a� �c�r�u�c�i�a�l� �a�d�d�i�t�i�o�n� 
�t�o� �t�h�e� �s�t�o�c�k� �o�f� �n�a�t�u�r�a�l� �r�e�s�o�u�r�c�e�s�. �� �(�D�u�n�l�a�p� �1�9�8�3�,� 
�5�9�)� �(�m�y� �b�r�a�c�e�s�)� 

�S�i�m�o�n� �a�l�s�o� �s�u�g�g�e�s�t�s� �i�n� �m�a�n�y� �i�n�s�t�a�n�c�e�s� �t�h�a�t� �t�h�e� �u�n�i�v�e�r�s�e� �i�s� �t�h�e� 

� � 

 ��W�h�i�l�e� �t�h�i�s� �w�o�r�k� �o�f�f�e�r�s� �a�n� �i�n�t�r�i�g�u�i�n�g� �a�c�c�o�u�n�t� �o�f� �t�h�e� 
�r�e�s�o�u�r�c�e� �p�r�o�b�l�e�m�,� �i�t� �i�s� �n�o�t� �w�i�t�h�o�u�t� �h�a�r�s�h� �c�r�i�t�i�c�i�s�m�,� 
�p�a�r�t�i�c�u�l�a�r�l�y� �c�o�n�c�e�r�n�i�n�g� �i�t�s� �s�i�m�p�l�i�c�i�t�y� �(�S�p�e�n�g�l�e�r� �1�9�7�8�,� �2�3�)�.� 

�* ��T�h�e� �C�l�u�b� �o�f� �R�o�m�e ��s� �c�o�m�p�u�t�e�r� �m�o�d�e�l� �w�a�s� �s�p�e�c�i�f�i�c�a�l�l�y� 
�d�e�s�i�g�n�e�d� �t�o� �g�i�v�e� �a�n� �a�c�c�o�u�n�t� �o�f� �f�i�v�e� �m�a�j�o�r� �t�r�e�n�d�s� �o�f� �g�l�o�b�a�l� 
�i�n�t�e�r�e�s�t�-�-�"�a�c�c�e�l�e�r�a�t�i�n�g� �i�n�d�u�s�t�r�i�a�l�i�z�a�t�i�o�n�,� �r�a�p�i�d� �P�G�,� 
�w�i�d�e�s�p�r�e�a�d� �m�a�l�n�u�t�r�i�t�i�o�n�,� �d�e�p�l�e�t�i�o�n� �o�f� �n�o�n�r�e�n�e�w�a�b�l�e� �r�e�s�o�u�r�c�e�s�,� 
�a�n�d� �a� �d�e�t�e�r�i�o�r�a�t�i�n�g� �e�n�v�i�r�o�n�m�e�n�t�.�"� �(�M�e�a�d�o�w�s� �e�t� �a�l�.� �1�9�7�4�,� �2�1�)� 
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�o�n�l�y� �a�d�e�q�u�a�t�e� �l�i�m�i�t� �w�a�r�r�a�n�t�i�n�g� �o�u�r� �a�t�t�e�n�t�i�o�n�.� �A�l�t�e�r�n�a�t�i�v�e�l�y�,� 

�E�h�r�l�i�c�h� �s�p�e�c�i�f�i�e�s� �l�i�m�i�t�s� �w�e�l�l� �b�e�f�o�r�e� �t�h�e� �e�d�g�e� �o�f� �t�h�e� �s�o�l�a�r� 

�s�y�s�t�e�m�,� �n�o�t�i�n�g� �t�h�a�t� �c�o�p�p�e�r� �c�a�n�n�o�t� �b�e� �m�a�d�e� �f�r�o�m� �o�t�h�e�r� �m�e�t�a�l�s�,� 

�a� �c�l�a�i�m� �o�f� �S�i�m�o�n�'�s� �(�S�i�m�o�n� �1�9�8�0�)�.�*�°� �B�u�t�,� �E�h�r�l�i�c�h ��s� �l�i�m�i�t�s� �a�r�e� 

�a�l�s�o� �m�o�r�e� �b�r�o�a�d� �i�n� �s�c�o�p�e�.� �T�h�e� �c�h�a�n�g�e�s�,� �h�e� �f�o�r�e�s�e�e�s� �i�n� �o�u�r� 

�C�i�v�i�l�i�z�a�t�i�o�n�,� �e�n�v�i�r�o�n�m�e�n�t�a�l� �a�s� �w�e�l�l� �a�s� �p�o�l�i�t�i�c�a�l�,� �a�r�e� �"�m�u�c�h� 

�t�o�o� �r�a�p�i�d� �t�o� �a�l�l�o�w� �b�i�o�l�o�g�i�c�a�l� �o�r� �c�u�l�t�u�r�a�l� �e�v�o�l�u�t�i�o�n�a�r�y� 

�p�r�o�c�e�s�s�e�s� �t�o� �a�d�a�p�t� �p�e�o�p�l�e� �t�o� �t�h�e�m�.�"� �(�1�9�8�9�,� �2�8�)� �H�o�w�e�v�e�r�,� 

�E�h�r�l�i�c�h� �a�l�s�o� �v�i�e�w�s� �"�o�u�r� �s�p�e�c�i�e�s�"� �a�s� �"�n�o�w� �l�i�v�i�n�g� �o�n� �i�t�s� 

�c�a�p�i�t�a�l�-�-�a� �o�n�e�-�t�i�m�e� �r�e�s�o�u�r�c�e� �b�o�n�a�n�z�a� �t�h�a�t� �w�i�l�l� �n�o�t� �b�e� �r�e�p�l�a�c�e�d� 

�o�n� �a� �t�i�m�e� �s�c�a�l�e� �o�f� �i�n�t�e�r�e�s�t� �t�o� �s�o�c�i�e�t�y�.�"� �(�1�9�8�4�,� �3�8�1�)� �O�n� �a�n� 

�e�n�t�i�r�e�l�y� �d�i�f�f�e�r�e�n�t� �f�r�o�n�t�,� �H�a�r�d�i�n� �c�o�n�c�l�u�d�e�s� �t�h�a�t� �i�n�t�e�r�s�t�e�l�l�a�r� 

�m�i�g�r�a�t�i�o�n� �c�a�n�n�o�t� �a�l�l�o�w� �t�h�e� �l�i�m�i�t�s� �t�o� �b�e� �e�x�p�a�n�d�e�d�,� �b�e�c�a�u�s�e� 

�t�h�o�s�e� �w�h�o� �c�h�o�s�e� �t�o� �l�e�a�v�e� �w�o�u�l�d� �b�e� �t�h�e� �o�n�e�s� �i�n�t�e�r�e�s�t�e�d� �i�n� 

�p�r�o�t�e�c�t�i�n�g� �t�h�e� �p�l�a�n�e�t� �w�h�i�l�e� �t�h�e� �o�n�e�s� �l�e�f�t� �o�n� �e�a�r�t�h� �w�o�u�l�d� 

�c�o�n�t�i�n�u�e� �t�o� �d�e�c�i�m�a�t�e� �i�t� �(�1�9�8�5�)�.�* �� �H�a�r�d�i�n� �a�l�s�o� �s�p�e�c�i�f�i�e�s� 

�l�i�m�i�t�s� �i�n� �r�e�f�e�r�e�n�c�e� �t�o� �t�h�e� �f�a�c�t� �t�h�a�t� �o�r�e� �g�r�a�d�e� �c�o�n�t�i�n�u�e�s� �t�o� 

�d�i�m�i�n�i�s�h� �a�s� �h�u�m�a�n�s� �c�o�n�t�i�n�u�e� �t�o� �m�i�n�e� �t�h�e� �e�a�r�t�h�.� �A�S� �o�n�e� �c�a�n� 

� � 

�* ��A�c�t�u�a�l�l�y�,� �a�s� �H�a�r�d�i�n� �c�l�a�r�i�f�i�e�s�,� �o�n�e� �c�a�n� �m�a�k�e� �c�o�p�p�e�r� �f�r�o�m� 
�o�t�h�e�r� �m�e�t�a�l�s� �b�u�t� �t�h�e� �p�r�o�c�e�s�s� �i�s� �e�x�t�r�e�m�e�l�y� �c�o�s�t�l�y�,� �i�n� �t�e�r�m�s� �o�f� 
�e�i�t�h�e�r� �e�n�e�r�g�y� �o�r� �m�o�n�e�y�,� �a�n�d� �t�h�u�s� �i�n� �n�o� �w�a�y� �p�r�a�c�t�i�c�a�b�l�e� �(�H�a�r�d�i�n� 
�i�n� �S�i�m�o�n�,� �1�9�9�0�b�,� �3�9�6�)�.� 

 ��"�T�h�i�s� �i�s� �a�l�s�o� �e�x�a�c�t�l�y� �w�h�y� �H�a�r�d�i�n� �t�h�i�n�k�s� �a� �c�o�e�r�c�i�v�e� �p�h�a�s�e� 
�o�f� �p�o�p�u�l�a�t�i�o�n� �c�o�n�t�r�o�l� �i�s� �n�e�c�e�s�s�a�r�y� �a�s� �"�v�o�l�u�n�t�a�r�y� �p�o�p�u�l�a�t�i�o�n� 
�c�o�n�t�r�o�l� �s�e�l�e�c�t�s� �[�i�n� �t�h�e� �D�a�r�w�i�n�i�a�n� �s�e�n�s�e�]� �f�o�r� �i�t�s� �o�w�n� �f�a�i�l�u�r�e�,�"� 
�o�r� �i�n� �o�t�h�e�r� �w�o�r�d�s� �"�n�o�n�c�o�o�p�e�r�a�t�e�r�s� �o�u�t�b�r�e�e�d� �c�o�o�p�e�r�a�t�o�r�s�.�"� 
�(�P�a�e�h�l�k�e�,� �6�3�)� 
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�r�e�a�d�i�l�y� �s�e�e�,� �"�l�i�m�i�t�s�"� �h�a�s�n ��t� �a� �l�i�m�i�t�e�d� �m�e�a�n�i�n�g�,� �p�a�r�d�o�n� �t�h�e� 

�p�u�n�.� �*�®� 

�T�h�e� �c�o�n�c�e�p�t� �o�f� �l�o�n�g� �t�e�r�m�/�s�h�o�r�t� �t�e�r�m� �i�s� �a�l�s�o� �a� �s�o�u�r�c�e� �o�f� 

�c�o�n�f�u�s�i�o�n�,� �e�s�p�e�c�i�a�l�l�y� �w�h�e�n� �o�n�e� �t�a�k�e�s� �a� �d�e�e�p�e�r� �l�o�o�k� �a�t� �i�t�s� 

�u�s�a�g�e�.� �S�i�m�o�n� �a�n�d�,� �t�o� �a� �l�e�s�s�e�r� �e�x�t�e�n�t�,� �K�a�h�n�,� �s�t�r�e�s�s� �t�h�a�t� �w�h�i�l�e� 

�s�h�o�r�t� �t�e�r�m� �e�f�f�e�c�t�s� �o�f� �P�G� �m�a�y� �b�e� �d�e�v�a�s�t�a�t�i�n�g� �(�f�o�r� �a� �f�e�w�)�,� �t�h�e� 

�m�o�d�e�r�a�t�e� �t�o� �l�o�n�g� �t�e�r�m� �b�e�n�e�f�i�t�s� �w�i�l�l� �b�e� �g�o�o�d�.�*�*�?� �U�n�f�o�r�t�u�n�a�t�e�l�y�,� 

�w�h�a�t� �t�h�e�y�,� �a�n�d� �t�h�e� �s�p�o�k�e�s�p�e�r�s�o�n�s� �m�o�r�e� �g�e�n�e�r�a�l�l�y�,� �m�e�a�n� �b�y� �l�o�n�g� 

�t�e�r�m� �v�a�r�i�e�s� �f�r�o�m� �t�e�x�t� �t�o� �t�e�x�t�,� �a�n�d� �e�v�e�n� �c�h�a�p�t�e�r� �t�o� �c�h�a�p�t�e�r�.� �I�n� 

�S�i�m�o�n� �(�1�9�9�0�b�)�,� �t�h�e� �p�e�r�t�i�n�e�n�t� �t�r�e�n�d�s� �s�p�a�n� �a� �2�0�0� �y�e�a�r� �i�n�t�e�r�v�a�l�.� 

�H�o�w�e�v�e�r�,� �i�n� �t�h�e� �s�a�m�e� �b�o�o�k�,� �h�e� �i�m�p�l�i�e�s� �t�h�a�t� �4�5�0�0� �y�e�a�r�s� �i�s� �m�o�r�e� 

�r�e�l�i�a�b�l�e� �f�o�r� �m�a�k�i�n�g� �p�r�e�d�i�c�t�i�o�n�s� �t�h�a�n� �1�8�0� �y�e�a�r�s�,� �y�e�t� �1�8�0� �s�e�e�m�s� 

�a�c�c�e�p�t�a�b�l�e�.� �T�h�e�n� �a�g�a�i�n�,� �i�n� �t�h�e� �s�a�m�e� �b�o�o�k�,� �h�e� �c�h�a�r�a�c�t�e�r�i�z�e�s� �t�h�e� 

�l�o�n�g� �r�u�n� �a�s� �"�b�o�t�h� �b�e�f�o�r�e�,� �a�n�d� �a�l�s�o� �s�u�b�s�e�q�u�e�n�t� �t�o�,� �t�h�e� �y�e�a�r� 

�2�0�0�0�.�"� �(�3�5�6�)� �F�u�r�t�h�e�r�,� �h�e� �w�r�i�t�e�s�,� �"�I�t� �i�s� �t�r�u�e� �t�h�a�t� �t�h�e� �l�o�n�g� 

�r�u�n�-�-�3�0� �t�o� �7�0� �y�e�a�r�s�-�-�i�s� �f�a�r� �f�r�o�m� �n�o�w�,� �a�n�d� �t�h�e�r�e�f�o�r�e� �i�s� �o�f� �l�e�s�s� 

�i�m�p�o�r�t�a�n�c�e� �t�o� �u�s� �t�h�a�n� �i�s� �t�h�e� �s�h�o�r�t� �r�u�n�.�"� �(�1�9�9�0�b�,� �5�0�)� �S�o� �w�h�i�c�h� 

� � 

�*�8�T�n�t�e�r�e�s�t�i�n�g�l�y�,� �a�s� �R�i�l�e�y� �D�u�n�l�a�p� �(�1�9�8�3�)� �p�o�i�n�t�s� �o�u�t�,� 
�e�c�o�n�o�m�i�s�t�s� �a�r�e� �a�l�s�o� �i�n� �s�t�a�r�k� �d�i�s�a�g�r�e�e�m�e�n�t� �o�v�e�r� �t�h�e� �i�s�s�u�e� �o�f� 
�e�c�o�l�o�g�i�c�a�l� �l�i�m�i�t�s�-�-�e�.�g�.� �S�i�m�o�n� �a�n�d� �H�e�r�m�a�n� �D�a�l�y� �(�s�e�e� �e�x�c�h�a�n�g�e� �i�n� 
�M�a�y� �1�9�8�3�,� �B�u�l�l�e�t�i�n� �o�f� �t�h�e� �A�t�o�m�i�c� �S�c�i�e�n�t�i�s�t�s�)� �w�h�o� �h�a�v�e� 
�"�c�o�n�t�r�a�s�t�i�n�g� �p�e�r�s�p�e�c�t�i�v�e�s� �o�n� �t�h�e� �s�u�p�p�l�y� �o�f� �n�a�t�u�r�a�l� �r�e�s�o�u�r�c�e�s�"� 
�a�s� �w�e�l�l� �a�s� �"�c�o�m�p�e�t�i�n�g� �i�m�a�g�e�s� �o�f� �h�u�m�a�n�s�.�"� �I�n� �f�a�c�t�,� �m�a�n�y� 
�e�c�o�n�o�m�i�s�t�s�,� �a�c�c�o�r�d�i�n�g� �t�o� �D�u�n�l�a�p�,� �h�a�v�e� �o�f�f�e�r�e�d� �"�e�c�o�l�o�g�i�c�a�l�l�y� 
�c�h�a�l�l�e�n�g�e�s� �t�o� �t�r�a�d�i�t�i�o�n�a�l� �e�c�o�n�o�m�i�c�s�-�-�e�.�g�.�,� �D�a�l�y� �(�1�9�7�7�)�,� 
�B�o�u�l�d�i�n�g� �(�1�9�8�1�)�,� �G�e�o�r�g�e�s�c�u�-�R�o�e�g�e�n� �(�1�9�7�1�)�,� �H�a�m�r�i�n� �(�1�9�8�0�)� 
�(�D�u�n�l�a�p�,� �5�9�)�.� 

 ��S�i�m�o�n� �e�v�e�n� �g�o�e�s� �a�s� �f�a�r� �a�s� �t�o� �w�r�i�t�e�,� �"�o�n�e� �o�f� �t�h�e� �b�e�s�t� 
�t�h�i�n�g�s� �e�c�o�l�o�g�i�s�t�s� �h�a�v�e� �d�o�n�e� �f�o�r� �u�s� �i�s� �t�o� �u�r�g�e� �u�s� �t�o� �t�a�k�e� �a� 
�l�o�n�g�-�r�a�n�g�e� �v�i�e�w�.�"� �(�1�9�9�0�,� �3�9�3�)� 
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�i�s� �i�t�?� �A�l�s�o�,� �S�i�n�c�e� �i�t� �i�s� �t�h�e� �l�o�n�g� �r�u�n� �t�h�a�t� �S�i�m�o�n� �r�e�l�i�e�s� �o�n� �f�o�r� 

�p�r�o�s�p�e�r�i�t�y�,� �h�o�w� �i�s� �i�t� �t�h�a�t� �h�e� �s�a�y�s� �t�h�e� �s�h�o�r�t� �r�u�n� �i�s� �o�f� �m�o�r�e� 

�i�m�p�o�r�t�a�n�c�e�?� �H�e� �c�a�n ��t� �h�a�v�e� �i�t� �b�o�t�h� �w�a�y�s�.� �H�a�r�d�i�n� �d�e�b�a�t�e�s� �w�i�t�h� 

�S�i�m�o�n� �s�p�e�c�i�f�i�c�a�l�l�y� �o�n� �t�h�e� �r�e�l�e�v�a�n�t� �t�i�m�e� �i�n�t�e�r�v�a�l� �o�f� �o�u�r� �p�a�s�t�.� 

�H�a�r�d�i�n� �f�i�n�d�s� �m�o�r�e� �r�e�c�e�n�t� �t�r�e�n�d�s�,� �h�a�v�i�n�g� �t�a�k�e�n� �p�l�a�c�e� �w�i�t�h�i�n� �t�h�e� 

�l�a�s�t� �3�0� �y�e�a�r�s� �a�s� �t�a�k�i�n�g� �p�r�e�c�e�d�e�n�t� �t�o� �t�i�m�e�s� �m�o�r�e� �d�i�s�t�a�n�t�.� �T�h�e� 

�t�i�m�e� �s�c�a�l�e� �i�s�s�u�e�d� �b�y� �B�r�o�w�n ��s� �W�o�r�l�d�w�a�t�c�h� �I�n�s�t�i�t�u�t�e� �b�e�f�o�r�e� �t�h�e� 

�o�n�s�e�t� �o�f� �s�e�r�i�o�u�s� �e�n�v�i�r�o�n�m�e�n�t�a�l� �d�e�s�t�r�u�c�t�i�o�n� �i�s� �o�n�l�y� �4�0� �y�e�a�r�s�.� 

�G�i�v�e�n� �t�h�e�s�e� �d�i�f�f�e�r�e�n�t� �p�e�r�c�e�p�t�i�o�n�s� �a�s� �t�o� �t�h�e� �r�e�l�e�v�a�n�t� �t�i�m�e� 

�f�r�a�m�e� �f�o�r� �h�u�m�a�n� �c�o�n�c�e�r�n�,� �i�t� �i�s� �n�o�t� �s�u�r�p�r�i�s�i�n�g� �t�h�a�t� �c�o�n�c�l�u�s�i�o�n�s� 

�d�i�f�f�e�r� �a�s� �w�h�a�t� �c�h�a�n�g�e�s� �n�e�e�d� �t�o� �b�e� �m�a�d�e� �a�n�d� �h�o�w� �t�o� �e�x�e�c�u�t�e� 

�t�h�e�m�.� 

�C�o�n�s�t�r�a�i�n�t�s� �c�a�n� �a�l�s�o� �b�e� �a� �p�r�o�b�l�e�m�a�t�i�c� �f�e�a�t�u�r�e� �o�f� �P�G� 

�d�i�s�c�o�u�r�s�e� �i�f� �t�h�e�y� �a�r�e� �i�d�e�o�l�o�g�i�c�a�l� �i�n� �c�h�a�r�a�c�t�e�r�.� �F�o�r� �o�u�r� 

�p�u�r�p�o�s�e�s�,� �i�d�e�o�l�o�g�i�c�a�l� �c�o�n�s�t�r�a�i�n�t�s� �f�i�t� �o�n�e� �o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� 

�d�e�s�c�r�i�p�t�i�o�n�s�:� �(�1�)� �w�e�a�k�l�y� �s�u�p�p�o�r�t�e�d� �b�y� �e�v�i�d�e�n�c�e�;� �o�r� �(�2�)� 

�s�t�r�i�c�t�l�y� �a�n� �i�n�d�i�v�i�d�u�a�l ��s� �v�a�l�u�e� �j�u�d�g�m�e�n�t�.� �T�h�e�y� �a�l�s�o� �m�u�s�t� �b�e� 

�m�o�t�i�v�a�t�e�d� �b�y� �a� �t�h�i�n�k�e�r ��s� �u�n�d�e�r�l�y�i�n�g� �o�b�j�e�c�t�i�v�e�.� �A�s� �i�t� �c�o�n�c�e�r�n�s� 

�t�h�e� �f�i�r�s�t� �c�a�t�e�g�o�r�y�,� �P�G� �t�h�i�n�k�e�r�s� �a�c�c�o�u�n�t�s� �a�r�e� �r�e�p�l�e�t�e� �w�i�t�h� 

�u�n�s�u�b�s�t�a�n�t�i�a�t�e�d� �c�l�a�i�m�s�.� �C�a�s�e�s� �i�n� �p�o�i�n�t�:� �S�i�m�o�n� �h�o�l�d�s� �t�h�a�t� �P�G� 

�a�d�d�s� �p�e�o�p�l�e� �t�o� �t�h�e� �w�o�r�l�d� �t�h�a�t� �a�r�e� �i�n� �a� �p�o�s�i�t�i�o�n� �s�o�c�i�o�-� 

�e�c�o�n�o�m�i�c�a�l�l�y�,� �o�r� �o�t�h�e�r�w�i�s�e�,� �t�o� �u�s�e� �t�h�e� �c�r�e�a�t�i�v�e� �p�o�w�e�r�s� �t�h�a�t� 

�t�h�e�y� �h�a�v�e� �f�o�r� �p�r�o�d�u�c�t�i�v�e� �p�u�r�p�o�s�e�s�,� �a� �p�r�e�r�e�q�u�i�s�i�t�e� �f�o�r� �h�i�s� 

�t�e�c�h�n�o�l�o�g�i�c�a�l� �f�i�x�-�i�t� �s�t�a�t�e� �w�h�i�c�h� �c�o�n�t�a�i�n�s� �f�e�w� �p�o�l�i�t�i�c�a�l� 

�b�a�r�r�i�e�r�s�.� �E�h�r�l�i�c�h� �s�t�a�t�e�s� �t�h�a�t� �a�l�l� �n�a�t�i�o�n�s� �a�r�e� �o�v�e�r�p�o�p�u�l�a�t�e�d�,� 
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�a�s� �i�n�d�i�c�a�t�e�d� �e�i�t�h�e�r� �b�y� �t�h�e� �n�u�m�e�r�o�u�s� �a�b�u�s�e�s� �s�u�s�t�a�i�n�e�d� �b�y� �t�h�e� 

�e�n�v�i�r�o�n�m�e�n�t� �(�n�o�w� �a�n�d� �a�s� �e�x�p�e�c�t�e�d� �i�n� �t�h�e� �f�u�t�u�r�e� �g�i�v�e�n� �p�r�e�s�e�n�t� 

�P�G� �t�r�e�n�d�s�)�;� �a� �s�t�a�t�e�m�e�n�t� �I� �f�e�e�l� �i�s� �m�o�t�i�v�a�t�e�d� �b�y� �h�i�s� �d�e�s�i�r�e� �f�o�r� 

�r�e�d�u�c�t�i�o�n� �o�f� �a�l�l� �p�o�p�u�l�a�t�i�o�n�s�.� �H�a�r�d�i�n� �b�e�l�i�e�v�e�s� �t�h�a�t� �o�n�l�y� �s�t�r�i�c�t� 

�g�o�v�e�r�n�m�e�n�t�a�l� �r�e�g�u�l�a�t�i�o�n�s� �c�a�n� �c�u�r�b� �w�o�r�l�d� �p�o�p�u�l�a�t�i�o�n�.� �H�a�r�d�i�n� 

�h�o�l�d�s� �d�e�a�r� �t�h�e� �i�d�e�a� �t�h�a�t� �"�r�a�t�i�o�n�a�l�"� �h�u�m�a�n�s� �a�r�e� �b�o�u�n�d� �t�o� �s�e�r�v�e� 

�t�h�e�i�r� �s�e�l�f�-�i�n�t�e�r�e�s�t�s�,� �c�r�e�a�t�i�n�g� �a� �s�i�t�u�a�t�i�o�n� �w�h�i�c�h� �p�r�e�c�l�u�d�e�s� �t�h�e� 

�p�o�s�s�i�b�i�l�i�t�y� �o�f� �a� �h�a�r�m�o�n�i�o�u�s� �g�l�o�b�a�l� �c�o�m�m�u�n�i�t�y�.� �H�a�r�d�i�n�,� �i�n� 

�s�o�m�e�w�h�a�t� �b�a�r�b�a�r�i�c� �t�e�r�m�s�,� �s�u�g�g�e�s�t�s� �t�h�a�t� �i�n� �a� �w�o�r�l�d� �w�h�e�r�e� 

�p�o�p�u�l�a�t�i�o�n� �c�a�n�n�o�t� �b�e� �a�d�e�q�u�a�t�e�l�y� �c�o�n�t�r�o�l�l�e�d�,� 

�t�h�e� �a�l�l�o�c�a�t�i�o�n� �o�f� �r�i�g�h�t�s� �b�a�s�e�d� �o�n� �t�e�r�r�i�t�o�r�y� �m�u�s�t� �b�e� 
�d�e�f�e�n�d�e�d� �i�f� �a� �r�u�i�n�o�u�s� �b�r�e�e�d�i�n�g� �r�a�c�e� �i�s� �t�o� �b�e� 
�a�v�o�i�d�e�d�.� �I�t� �i�s� �u�n�l�i�k�e�l�y� �t�h�a�t� �c�i�v�i�l�i�z�a�t�i�o�n� �a�n�d� 
�d�i�g�n�i�t�y� �c�a�n� �s�u�r�v�i�v�e� �e�v�e�r�y�w�h�e�r�e�,� �b�u�t� �b�e�t�t�e�r� �i�n�a� �f�e�w� 
�p�l�a�c�e�s� �t�h�a�n� �i�n� �n�o�n�e�.� �F�o�r�t�u�n�a�t�e� �m�i�n�o�r�i�t�i�e�s� �m�u�s�t� �a�c�t� 
�a�s� �t�h�e� �t�r�u�s�t�e�e�s� �o�f� �a� �c�i�v�i�l�i�z�a�t�i�o�n� �t�h�a�t� �i�s� 
�t�h�r�e�a�t�e�n�e�d� �b�y� �u�n�i�n�f�o�r�m�e�d� �g�o�o�d� �i�n�t�e�n�t�i�o�n�s�.� �(�i�n� 
�C�o�m�m�o�n�e�r� �1�9�7�1�,� �2�9�7�)� 

�T�h�e�s�e� �r�e�m�a�r�k�s� �a�r�e� �c�o�n�s�o�n�a�n�t� �w�i�t�h� �a�n�d�,� �m�o�r�e� �i�m�p�o�r�t�a�n�t�l�y�,� 

�u�n�d�e�r�l�i�e� �h�i�s� �a�s�p�i�r�a�t�i�o�n� �f�o�r� �g�o�v�e�r�n�m�e�n�t� �d�i�r�e�c�t�e�d� �p�o�p�u�l�a�t�i�o�n� 

�c�o�n�t�r�o�l�.� �K�a�h�n� �f�e�e�l�s� �c�o�n�f�i�d�e�n�t� �t�h�a�t� �s�t�r�u�g�g�l�i�n�g� �n�a�t�i�o�n�s� �o�f� �t�h�e� 

�p�r�e�s�e�n�t� �w�i�l�l� �r�a�p�i�d�l�y� �j�o�i�n� �t�h�e� �r�a�n�k�s� �o�f� �t�h�e� �e�c�o�n�o�m�i�c�a�l�l�y� �w�e�l�l�-� 

�t�o�-�d�o� �i�n� �t�h�e� �f�u�t�u�r�e� �(�1�9�7�6�,� �3�4�)�,� �s�u�p�p�o�r�t�i�v�e� �o�f� �h�i�s� �"�t�r�i�c�k�l�e� 

�d�o�w�n�"� �m�o�d�e�l� �o�f� �i�n�t�e�r�n�a�t�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �t�h�a�t� �B�r�o�w�n� �f�i�n�d�s� 

�i�n�a�p�p�r�o�p�r�i�a�t�e� �w�h�e�n� �r�e�s�o�u�r�c�e�s� �b�e�c�o�m�e� �s�c�a�r�c�e� �(�1�9�8�1�,� �2�7�6�)�.� �A�n�d� 

�f�i�n�a�l�l�y�,� �M�c�N�a�m�a�r�a�,� �E�h�r�l�i�c�h� �a�n�d� �B�r�o�w�n� �s�u�p�p�o�r�t� �t�h�e� �n�o�t�i�o�n� �t�h�a�t� 

�P�G� �r�e�l�a�t�e�d� �v�a�r�i�a�b�l�e�s� �t�e�n�d� �t�o� �a�m�p�l�i�f�y� �o�n�e� �a�n�o�t�h�e�r� �a�n�d� �w�o�r�k� 

�s�y�n�e�r�g�i�s�t�i�c�a�l�l�y� �t�o� �e�l�i�c�i�t� �m�o�r�e� �d�a�m�a�g�e�,� �f�e�e�l�i�n�g�s� �w�h�i�c�h� �a�r�e� 
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�e�n�g�e�n�d�e�r�e�d� �b�y� �t�h�e�s�e� �g�e�n�t�l�e�m�a�n ��s� �u�r�g�e�n�t� �d�e�s�i�r�e� �f�o�r� �s�p�e�e�d�y� 

�c�h�a�n�g�e�.� 

�A�l�s�o� �e�n�t�e�r�i�n�g� �i�n�t�o� �t�h�e� �d�i�s�c�u�s�s�i�o�n� �o�f� �c�o�n�s�t�r�a�i�n�t�s� �a�r�e� 

�v�a�l�u�e�s�.� �A�n�d� �w�h�i�l�e� �t�h�e� �f�o�l�l�o�w�i�n�g� �e�x�a�m�p�l�e�s� �a�r�e� �j�u�s�t� �a� �s�a�m�p�l�i�n�g�,� 

�a� �s�a�l�i�e�n�t� �p�o�i�n�t� �s�t�i�l�l� �c�o�m�e�s� �t�o� �t�h�e� �f�o�r�e�.� �T�h�a�t� �i�s�,� �v�a�l�u�e�s� �c�a�n� 

�b�e� �a�n� �i�m�p�o�r�t�a�n�t� �s�o�u�r�c�e� �o�f� �b�i�a�s�e�s� �w�i�t�h�i�n� �t�h�e� �P�G� �d�e�b�a�t�e�.� �S�i�m�o�n�,� 

�h�o�l�d�i�n�g� �t�h�a�t� �p�e�r�s�o�n�a�l� �l�i�b�e�r�t�y� �i�s� �h�i�s� �m�o�s�t� �t�r�e�a�s�u�r�e�d� �v�a�l�u�e�,� 

�c�l�a�i�m�s� �t�h�a�t� 

�w�e� �n�e�e�d� �r�u�l�e�s� �t�h�a�t� �w�i�l�l� �p�r�o�v�i�d�e� �m�a�x�i�m�u�m� �f�r�e�e�d�o�m� �f�o�r� 
�p�e�o�p�l�e� �t�o� �t�r�y� �o�u�t� �n�e�w� �a�n�d� �b�e�t�t�e�r� �w�a�y�s� �t�o� �t�a�k�e�s� 
�a�d�v�a�n�t�a�g�e� �o�f� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �s�e�r�v�e� �t�h�e� �p�u�b�l�i�c� 
�a�n�d� �m�a�k�e� �a� �p�r�o�f�i�t� �t�h�a�t� �a�n� �e�n�v�i�r�o�n�m�e�n�t� �c�o�n�s�t�r�a�i�n�t� 
�i�m�p�o�s�e�s�.� �(�1�9�9�0�b�,� �1�1�)� �(�m�y� �b�o�l�d�)� 

�C�l�e�a�r�l�y� �S�i�m�o�n� �h�a�s� �l�i�t�t�l�e� �r�e�g�a�r�d� �f�o�r� �t�h�e� �w�h�o�l�e� �o�f� �h�u�m�a�n�i�t�y�;� 

�"�W�h�o� �i�s� �g�o�i�n�g� �t�o� �s�u�f�f�e�r� �w�h�e�n� �s�o�m�e�o�n�e� �p�r�o�f�i�t�s�?�"� �a�n�d� �"�A�n�d� �i�s� �t�h�e� 

�p�u�b�l�i�c�,� �a�t� �l�a�r�g�e�,� �s�e�r�v�e�d�?�"� �A�l�s�o�,� �i�n�t�i�m�a�t�e�l�y� �r�e�l�a�t�e�d� �t�o� �t�h�e�s�e� 

�s�u�b�j�e�c�t�s�,� �S�i�m�o�n� �r�e�l�i�e�s� �o�n� �w�h�a�t� �H�a�r�d�i�n� �t�a�k�e�s� �t�o� �b�e� �t�h�e� 

�"�i�n�v�i�s�i�b�l�e� �h�a�n�d�"� �t�o� �p�r�o�v�o�k�e� �t�h�o�s�e� �w�h�o� �s�e�e�k� �a�c�h�i�e�v�e�m�e�n�t� �t�o� 

�p�r�o�m�o�t�e� �t�h�e� �p�u�b�l�i�c ��s� �i�n�t�e�r�e�s�t�.�°�®� �P�e�r�h�a�p�s�,� �a�l�l� �o�f� �t�h�e�s�e� 

�a�s�s�e�r�t�i�o�n�s� �a�r�e� �p�r�o�v�o�k�e�d� �b�y� �S�i�m�o�n ��s� �d�e�v�o�t�i�o�n� �t�o� �c�o�n�t�i�n�u�e�d� 

�e�c�o�n�o�m�i�c� �g�r�o�w�t�h�,� �a� �f�e�e�l�i�n�g� �w�h�i�c�h� �c�o�m�e�s� �t�h�r�o�u�g�h� �w�h�e�n� �h�e� �h�a�r�s�h�l�y� 

�c�r�i�t�i�c�i�z�e�s� �p�a�s�t� �s�t�r�u�c�t�u�r�a�l� �e�c�o�n�o�m�i�c� �c�h�a�n�g�e�s� �w�h�i�c�h� �h�a�v�e� �c�h�o�k�e�d� 

�t�h�e� �m�a�r�k�e�t�s� �(�1�9�9�0�,� �3�5�6�)�.� 

�N�o�t� �s�u�r�p�r�i�s�i�n�g�l�y� �o�t�h�e�r�s� �a�l�s�o� �c�o�n�t�r�i�b�u�t�e� �v�a�l�u�e� �j�u�d�g�m�e�n�t�s� 

� � 

 ��H�a�r�d�i�n� �i�s� �s�o� �a�d�a�m�a�n�t�l�y� �o�p�p�o�s�e�d� �t�o� �t�h�i�s� �n�o�t�i�o�n� �b�e�c�a�u�s�e� 
�h�e� �f�e�e�l�s� �t�h�a�t� �t�h�e� �d�i�r�e�c�t�i�o�n� �o�f� �p�o�p�u�l�a�t�i�o�n� �p�o�l�i�c�y� �r�i�d�e�s� �o�n� �i�t�s� 
�v�a�l�i�d�i�t�y� �(�1�9�6�8�,� �1�2�4�4�)�.� 
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�a�s� �c�o�n�s�t�r�a�i�n�t�s�.� �C�o�m�m�o�n�e�r� �t�h�i�n�k�s� �t�h�a�t� �n�a�t�i�o�n�s�,� �g�i�v�e�n� �t�h�e�i�r� 

�o�n�t�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �a�s� �n�a�t�i�o�n�s�,� �a�r�e� �d�e�s�e�r�v�i�n�g� �o�f� �a�n� �e�q�u�a�l� �s�h�a�r�e� 

�i�n� �t�h�e� �w�o�r�l�d ��s� �w�e�a�l�t�h�.� �E�h�r�l�i�c�h ��s� �a�r�g�u�m�e�n�t�s�,� �l�i�k�e� �S�i�m�o�n ��s�,� �a�r�e� 

�r�e�p�l�e�t�e� �w�i�t�h� �c�o�n�j�e�c�t�u�r�e�s� �a�b�o�u�t� �h�u�m�a�n� �p�h�y�s�i�o�l�o�g�y� �a�s� �t�h�e� �s�o�u�r�c�e� 

�o�f� �c�e�r�t�a�i�n� �i�n�c�o�r�r�e�c�t� �n�o�t�i�o�n�s� �a�b�o�u�t� �P�G� �a�n�d� �c�i�v�i�l�i�z�a�t�i�o�n�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �h�e� �t�h�i�n�k�s� �o�u�r� �e�v�o�l�u�t�i�o�n�a�r�y� �h�e�r�i�t�a�g�e� �h�a�s� �e�n�d�o�w�e�d� �u�s� 

�w�i�t�h� �"�q�u�i�c�k� �r�e�f�l�e�x�e�s�"� �a�n�d� �n�o�t� �t�h�e� �"�s�l�o�w� �r�e�f�l�e�x�e�s�"� �n�e�c�e�s�s�a�r�y� 

�f�o�r� �e�m�a�n�c�i�p�a�t�i�n�g� �h�u�m�a�n�s� �f�r�o�m� �t�h�e�i�r� �p�r�e�s�e�n�t� �f�r�i�g�h�t�f�u�l� �c�o�u�r�s�e� 

�(�1�9�8�9�,� �2�8�)�.� �A�n�d�,� �p�e�r�h�a�p�s� �a�p�p�r�o�p�r�i�a�t�e�l�y�,� �w�e� �e�n�d� �w�i�t�h� �K�a�h�n� �w�h�o� 

�w�r�i�t�e�s� �t�h�a�t� 

�t�h�e� �l�i�m�i�t�s�-�t�o�-�g�r�o�w�t�h� �p�o�s�i�t�i�o�n� �.� �.� �.� �c�r�e�a�t�e�s� �l�o�w� 
�m�o�r�a�l�e�,� �d�e�s�t�r�o�y�s� �a�s�s�u�r�a�n�c�e�,� �u�n�d�e�r�m�i�n�e�s� �t�h�e� 
�l�e�g�i�t�i�m�a�c�y� �o�f� �g�o�v�e�r�n�m�e�n�t�s� �e�v�e�r�y�w�h�e�r�e�,� �e�r�o�d�e�s� 
�p�e�r�s�o�n�a�l� �a�n�d� �g�r�o�u�p� �c�o�m�m�i�t�m�e�n�t� �t�o� �c�o�n�s�t�r�u�c�t�i�v�e� 
�a�c�t�i�v�i�t�i�e�s� �a�n�d� �e�n�c�o�u�r�a�g�e�s� �o�b�s�t�r�u�c�t�i�v�e�n�e�s�s� �t�o� 
�r�e�a�s�o�n�a�b�l�e� �p�o�l�i�c�i�e�s� �a�n�d� �h�o�p�e�s� �(�1�9�7�6�,� �2�1�0�)�.� 

�U�n�g�u�e�s�t�i�o�n�a�b�l�y�,� �t�h�e� �a�b�o�v�e� �o�p�i�n�i�o�n�s� �c�o�u�l�d� �s�e�r�i�o�u�s�l�y� �l�i�m�i�t� �a� �P�G� 

�t�h�i�n�k�e�r ��s� �a�b�i�l�i�t�y� �t�o� �r�e�c�o�g�n�i�z�e� �o�t�h�e�r� �p�e�r�s�p�e�c�t�i�v�e�s� �a�s� 

�i�m�p�o�r�t�a�n�t�.� 

�s�u�m�m�a�r�y� 

�T�h�e� �f�i�r�s�t� �h�a�l�f� �o�f� �t�h�e� �c�h�a�p�t�e�r� �c�o�n�s�i�s�t�e�d� �o�f� �a�n� 

�i�n�t�r�o�d�u�c�t�i�o�n� �t�o� �t�h�e� �p�h�i�l�o�s�o�p�h�i�c�a�l� �c�o�n�c�e�p�t�i�o�n�s� �o�f� �p�r�o�b�l�e�m�s� �a�s� 

�p�r�e�s�e�n�t�e�d� �b�y� �t�w�o� �p�h�i�l�o�s�o�p�h�e�r�s� �o�f� �s�c�i�e�n�c�e�,� �L�a�r�r�y� �L�a�u�d�a�n� �a�n�d� 

�T�h�o�m�a�s� �N�i�c�k�l�e�s�.� �T�h�e� �c�o�m�p�a�t�i�b�i�l�i�t�y� �o�f� �t�h�e�i�r� �d�e�f�i�n�i�t�i�o�n�s� �a�n�d� �t�h�e� 

�b�r�e�a�d�t�h� �o�f� �t�h�e�i�r� �c�o�m�b�i�n�e�d� �a�c�c�o�u�n�t� �m�a�d�e� �t�h�e�i�r� �m�o�d�e�l�s� �e�s�p�e�c�i�a�l�l�y� 

�u�s�e�f�u�l�.� �L�a�u�d�a�n ��s� �d�i�c�h�o�t�o�m�i�e�s� �e�m�p�i�r�i�c�a�l�/�c�o�n�c�e�p�t�u�a�l� �a�n�d� 
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�u�n�s�o�l�v�e�d�/�s�o�l�v�e�d�/�a�n�o�m�a�l�o�u�s� �a�n�d� �N�i�c�k�l�e�s �� �a�c�c�o�u�n�t� �o�f� �c�o�n�s�t�r�a�i�n�t�s� 

�s�e�r�v�e�d� �a�s� �c�o�n�c�e�p�t�u�a�l� �i�n�s�t�r�u�m�e�n�t�s� �f�o�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�e� �P�G� 

�t�h�i�n�k�e�r�s �� �d�i�f�f�e�r�e�n�t� �n�o�t�i�o�n�s� �o�f� �p�r�o�b�l�e�m�s�.� �H�o�w�e�v�e�r�,� �t�h�e� �u�t�i�l�i�t�y� 

�o�f� �t�h�e�i�r� �m�o�d�e�l�s� �h�a�d� �l�i�m�i�t�a�t�i�o�n�s�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �w�e� �h�a�d� �t�o� 

�e�x�t�e�n�d� �t�h�e�i�r� �d�o�m�a�i�n� �t�o� �i�n�c�l�u�d�e� �s�o�c�i�a�l� �c�o�n�t�r�o�v�e�r�s�i�e�s� �a�s� �w�e�l�l� �a�s� 

�p�u�r�e�l�y� �t�e�c�h�n�i�c�a�l� �o�n�e�s�.� �A�l�s�o�,� �i�m�p�o�r�t�e�d� �i�n�t�o� �t�h�e�i�r� �m�o�d�e�l�s� �w�a�s� 

�t�h�e� �n�o�t�i�o�n� �t�h�a�t� �c�o�n�t�r�i�b�u�t�i�o�n�s� �c�a�n� �c�o�m�e� �f�r�o�m� �o�u�t�s�i�d�e� �t�h�e� 

�e�s�t�a�b�l�i�s�h�e�d� �d�o�m�a�i�n�.� �O�n�c�e� �t�h�e� �g�r�o�u�n�d�w�o�r�k� �f�o�r� �p�r�o�b�l�e�m�s� �w�a�s� �l�a�i�d�,� 

�t�h�e� �d�i�s�c�u�s�s�i�o�n� �m�o�v�e�d� �i�n�t�o� �t�h�e� �P�G� �d�e�b�a�t�e�,� �a�n�d� �I� �a�t�t�e�m�p�t�e�d� �t�o� 

�i�d�e�n�t�i�f�y� �t�h�e� �a�p�p�a�r�e�n�t� �i�n�c�o�m�m�e�n�s�u�r�a�b�i�l�i�t�y� �a�n�d� �c�o�n�f�u�s�i�o�n� �w�i�t�h�i�n� 

�i�t�.� 

�F�r�o�m� �t�h�e� �t�a�x�o�n�o�m�y� �o�f� �p�r�o�b�l�e�m�s� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�i�s� �c�h�a�p�t�e�r�,� 

�w�e� �s�e�e� �t�h�a�t� �P�G� �t�h�i�n�k�e�r�s� �h�a�v�e� �a�l�t�e�r�n�a�t�i�v�e� �c�o�n�c�e�p�t�i�o�n�s� �o�f� �w�h�a�t� 

�a� �p�r�o�b�l�e�m� �i�s�,� �w�h�i�c�h� �t�h�e�n� �l�e�a�d�s� �t�h�e�m� �t�o� �h�a�v�e� �i�n�c�o�m�m�e�n�s�u�r�a�b�l�e� 

�o�u�t�l�o�o�k�s� �o�f� �s�p�e�c�i�f�i�c� �P�G� �p�r�o�b�l�e�m�s�.� �G�i�v�e�n� �t�h�a�t� �t�h�i�s� �i�s� �t�h�e� 

�s�o�u�r�c�e� �o�f� �m�i�s�c�o�m�m�u�n�i�c�a�t�i�o�n� �a�n�d�,� �i�n� �s�o�m�e� �i�n�s�t�a�n�c�e�s�,� �c�o�n�f�l�i�c�t�,� 

�w�e� �h�a�v�e� �t�h�e� �n�e�c�e�s�s�a�r�y� �i�n�c�e�n�t�i�v�e� �t�o� �c�o�n�d�u�c�t� �t�h�e� �e�x�a�m�i�n�a�t�i�o�n�,� 

�i�.�e�.� �t�h�e� �s�e�c�o�n�d� �h�a�l�f� �o�f� �t�h�i�s� �c�h�a�p�t�e�r�.� �T�h�e� �c�h�a�r�a�c�t�e�r� �o�f� �t�h�e� 

�p�r�o�b�l�e�m�s� �f�o�r� �t�h�e� �P�G� �t�h�i�n�k�e�r�s� �v�a�r�y� �i�n� �t�h�a�t�:� �e�m�p�i�r�i�c�a�l� �i�s� �t�a�k�e�n� 

�f�o�r� �c�o�n�c�e�p�t�u�a�l� �(�a�n�d� �v�i�c�e� �v�e�r�s�a�)�;� �s�o�l�v�e�d� �i�s� �c�o�n�s�i�d�e�r�e�d� �u�n�s�o�l�v�e�d� 

�o�r� �a�n�o�m�a�l�o�u�s� �b�y� �s�o�m�e�;� �o�r� �c�o�n�s�t�r�a�i�n�t�s� �a�r�e� �d�e�f�i�n�e�d� �i�n� �e�q�u�i�v�o�c�a�l� 

�o�r� �m�o�r�e� �e�x�p�l�i�c�i�t�l�y� �i�d�e�o�l�o�g�i�c�a�l� �t�e�r�m�s�.� �E�a�c�h� �o�f� �t�h�e�s�e� �p�o�i�n�t�s� �w�a�s� 

�d�e�m�o�n�s�t�r�a�t�e�d�,� �w�h�i�c�h� �t�o�g�e�t�h�e�r� �d�r�o�v�e� �h�o�m�e� �t�h�e� �f�o�l�l�o�w�i�n�g� �p�o�i�n�t�s�.� 

�R�e�l�i�a�n�c�e� �o�n� �t�h�e� �e�m�p�i�r�i�c�a�l� �r�a�t�h�e�r� �t�h�a�n� �t�h�e� �c�o�n�c�e�p�t�u�a�l� �c�a�n� 

�f�u�n�d�a�m�e�n�t�a�l�l�y� �a�l�t�e�r� �o�n�e�s� �b�a�s�i�s� �f�o�r� �a�s�s�e�s�s�i�n�g� �e�v�i�d�e�n�c�e�.� �W�h�e�n� �a� 
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�s�u�b�-�p�r�o�b�l�e�m� �i�s� �d�e�e�m�e�d� �s�o�l�v�e�d� �o�r� �a�n�o�m�a�l�o�u�s�,� �t�h�e� �p�r�o�b�l�e�m� �s�p�a�c�e� 

�g�e�t�s� �s�m�a�l�l�e�r�,� �b�u�t� �p�e�r�h�a�p�s� �t�o�o� �r�i�g�i�d� �f�o�r� �f�u�r�t�h�e�r� �a�n�a�l�y�s�i�s�.� �A�n�d� 

�f�i�n�a�l�l�y�,� �c�o�n�s�t�r�a�i�n�t�s� �a�r�e� �a�l�l� �t�o�o� �o�f�t�e�n� �a�m�b�i�g�u�o�u�s �� �o�r� 

�i�n�s�u�f�f�i�c�i�e�n�t�l�y� �s�u�p�p�o�r�t�e�d�,� �a�l�l�o�w�i�n�g� �t�h�e� �p�r�o�b�l�e�m� �s�p�a�c�e� �t�o� �t�a�k�e� 

�m�a�n�y� �f�o�r�m�s�.� 

�T�h�e� �o�b�j�e�c�t�i�v�e� �o�f� �t�h�i�s� �c�h�a�p�t�e�r� �w�a�s� �t�o� �b�r�i�n�g� �o�u�t� �s�o�m�e� �o�f� 

�t�h�e� �w�e�a�k�n�e�s�s�e�s� �i�n� �t�h�e� �P�G� �o�u�t�l�o�o�k�s� �b�y� �c�o�n�c�e�n�t�r�a�t�i�n�g� �o�n� �t�h�e�i�r� 

�i�n�a�d�e�q�u�a�t�e� �c�o�n�c�e�p�t�u�a�l�i�z�a�t�i�o�n�s� �o�f� �w�h�a�t� �p�r�o�b�l�e�m�s� �a�r�e�.� �T�h�i�s� �w�a�s� 

�d�o�n�e� �i�n� �o�r�d�e�r� �t�o� �p�r�o�v�i�d�e� �a� �c�o�n�t�e�x�t� �f�o�r� �t�h�e� �f�r�a�m�e�w�o�r�k� �t�o� �b�e� 

�o�f�f�e�r�e�d� �i�n� �t�h�e� �n�e�x�t� �c�h�a�p�t�e�r�.� �O�u�r� �g�o�a�l� �i�s� �n�o�t� �t�h�a�t� �t�h�e� �P�G� 

�q�u�e�s�t�i�o�n� �w�i�l�l�,� �o�r� �s�h�o�u�l�d�,� �b�e� �r�e�s�o�l�v�e�d� �a�n�y� �t�i�m�e� �s�o�o�n�,� �b�u�t� �t�h�a�t� 

�t�h�e� �s�p�o�k�e�s�p�e�r�s�o�n�s �� �a�r�g�u�m�e�n�t�s� �b�e�c�o�m�e� �m�o�r�e� �f�o�c�u�s�e�d� �b�y� �b�e�i�n�g� �m�o�r�e� 

�m�u�t�u�a�l�l�y� �r�e�s�p�o�n�s�i�v�e�,� �a�n�d� �t�h�a�t� �g�e�n�u�i�n�e� �e�f�f�o�r�t�s� �b�e� �m�a�d�e� �t�o� 

�e�s�t�a�b�l�i�s�h� �n�o�r�m�s� �f�o�r� �t�h�e�i�r� �i�n�t�e�r�a�c�t�i�o�n�.� 
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�C�h�a�p�t�e�r� �4� 
�R�e�c�o�m�m�e�n�d�e�d� �F�r�a�m�e�w�o�r�k� �f�o�r� 

�F�u�t�u�r�e� �P�G� �D�e�b�a�t�e� 

�G�o�a�l� 
� � 

�A�s� �t�h�e� �q�u�e�s�t�i�o�n�s� �o�f� �p�o�p�u�l�a�t�i�o�n� �s�i�z�e�,� �p�o�p�u�l�a�t�i�o�n� �d�e�n�s�i�t�y�,� 

�a�n�d� �p�o�p�u�l�a�t�i�o�n� �g�r�o�w�t�h� �h�a�v�e� �a�t�t�r�a�c�t�e�d� �a� �g�r�e�a�t� �d�e�a�l� �o�f� �a�t�t�e�n�t�i�o�n� 

�i�n� �t�h�e� �l�a�s�t� �t�h�r�e�e� �h�u�n�d�r�e�d� �y�e�a�r�s� �(�s�e�e� �R�i�l�e�y� �(�1�9�8�5�)� �a�n�d� 

�H�u�t�c�h�i�n�s�o�n� �(�1�9�6�7�)�)� �a�n�d� �g�i�v�e�n� �p�r�e�s�e�n�t� �p�a�t�t�e�r�n�s� �o�f� �p�o�p�u�l�a�t�i�o�n� 

�g�r�o�w�t�h�,� �t�h�e�r�e� �i�s� �e�v�e�r�y� �r�e�a�s�o�n� �t�o� �e�x�p�e�c�t� �t�h�a�t� �P�G� �w�i�l�l� �r�e�m�a�i�n� �a�n� 

�o�b�j�e�c�t� �o�f� �r�e�f�l�e�c�t�i�o�n� �i�n� �t�i�m�e�s� �t�o� �c�o�m�e�.� �H�o�w�e�v�e�r�,� �o�n�e� �h�o�p�e�s� �t�h�a�t� 

�t�h�e� �d�e�l�i�b�e�r�a�t�i�o�n�s� �o�n� �t�h�e�s�e� �i�s�s�u�e�s� �w�i�l�l� �e�v�o�l�v�e� �o�v�e�r� �t�i�m�e�,� �a�n�d� 

�p�r�e�f�e�r�a�b�l�y� �i�n� �t�h�e� �d�i�r�e�c�t�i�o�n� �o�f� �c�o�m�m�e�n�s�u�r�a�b�i�l�i�t�y� �a�n�d� �g�r�e�a�t�e�r� 

�u�t�i�l�i�z�a�t�i�o�n� �o�f� �t�h�e� �a�v�a�i�l�a�b�l�e� �k�n�o�w�l�e�d�g�e�.� �O�n�e� �m�e�t�h�o�d� �o�f� 

�i�m�p�r�o�v�i�n�g� �t�h�e� �d�e�b�a�t�e� �s�u�r�r�o�u�n�d�i�n�g� �P�G� �i�s� �b�y� �w�a�y� �o�f� �r�e�s�t�r�u�c�t�u�r�i�n�g� 

�i�t�s� �d�i�a�l�o�g�u�e�.� �B�y� �d�o�i�n�g� �t�h�i�s�,� �i�d�e�o�l�o�g�i�c�a�l� �d�i�f�f�e�r�e�n�c�e�s� �a�n�d� 

�a�s�s�u�m�p�t�i�o�n�s� �m�a�y� �b�e�c�o�m�e� �m�o�r�e� �e�x�p�l�i�c�i�t� �a�n�d� �t�h�u�s�,� �p�e�r�h�a�p�s�,� �l�e�s�s� 

�o�f� �a� �b�a�r�r�i�e�r� �t�o� �c�o�n�s�t�r�u�c�t�i�v�e� �d�i�s�c�o�u�r�s�e�.� �I� �a�i�m� �i�n� �t�h�i�s� �c�h�a�p�t�e�r� 

�t�o� �p�r�o�v�i�d�e� �s�u�c�h� �a� �r�e�s�t�r�u�c�t�u�r�i�n�g� �o�f� �t�h�e� �P�G� �d�e�b�a�t�e� �b�y� �w�a�y� �o�f� �a� 

�f�r�a�m�e�w�o�r�k� �w�i�t�h�i�n� �w�h�i�c�h� �t�h�e� �d�i�s�c�u�s�s�i�o�n� �o�f� �P�G� �c�a�n� �p�r�o�c�e�e�d� �m�o�r�e� 

�e�f�f�e�c�t�i�v�e�l�y� �a�n�d� �m�o�r�e� �i�n�t�e�l�l�i�g�i�b�l�y�.� 

�T�h�e� �f�r�a�m�e�w�o�r�k� �i�s� �b�r�o�k�e�n� �i�n�t�o� �t�h�r�e�e� �s�e�c�t�i�o�n�s�.� �S�e�c�t�i�o�n� �o�n�e� 

�w�i�l�l� �b�e�g�i�n� �w�i�t�h� �a� �q�u�a�n�t�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �P�G� �s�p�o�k�e�s�p�e�r�s�o�n�s �� 

�i�d�e�a�s�,� �i�n� �t�h�e� �f�o�r�m� �o�f� �t�w�o� �t�a�b�l�e�s�.� �A� �d�i�s�c�u�s�s�i�o�n� �f�o�l�l�o�w�s�,� �o�n�e� 

�d�e�d�i�c�a�t�e�d� �t�o� �e�x�p�o�s�i�n�g� �a� �h�o�s�t� �o�f� �i�n�t�e�r�e�s�t�i�n�g� �r�e�l�a�t�i�o�n�s�h�i�p�s� 

�a�m�o�n�g� �t�h�e� �P�G� �t�h�i�n�k�e�r�s�.� �I�n� �s�e�c�t�i�o�n� �t�w�o�,� �a� �t�a�b�l�e� �o�f� �a� �d�i�f�f�e�r�e�n�t� 
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�s�o�r�t� �a�c�t�s� �a�s� �a� �r�e�f�e�r�e�n�c�e� �s�o�u�r�c�e� �f�o�r� �a� �s�e�c�o�n�d�,� �m�o�r�e� �i�n�-�d�e�p�t�h� 

�d�i�s�c�u�s�s�i�o�n�.� �T�h�i�s� �t�a�b�l�e� �l�i�s�t�s�,� �i�n� �a� �c�o�n�c�i�s�e� �f�a�s�h�i�o�n�,� �t�h�e� �k�e�y� 

�e�l�e�m�e�n�t�s� �(�i�d�e�o�l�o�g�y�,� �a�s�s�u�m�p�t�i�o�n�s�,� �a�n�d� �o�m�i�s�s�i�o�n�s�)� �o�f� �t�h�e� 

�t�h�i�n�k�e�r�s �� �o�u�t�l�o�o�k�s� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �t�h�e� �p�r�e�v�i�o�u�s� �t�w�o� �c�h�a�p�t�e�r�s�.� 

�G�e�n�e�r�a�l� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �a�r�e� �m�a�d�e� �r�e�g�a�r�d�i�n�g� �p�r�e�s�e�n�t�a�t�i�o�n� �a�n�d� 

�f�o�r�m�a�t�,� �w�i�t�h� �t�h�e� �i�d�e�a�l� �o�f� �e�s�t�a�b�l�i�s�h�i�n�g� �n�o�r�m�s� �o�f� �c�o�n�d�u�c�t� 

�c�o�n�d�u�c�i�v�e� �f�o�r� �a� �m�o�r�e� �p�r�o�d�u�c�t�i�v�e� �d�i�s�c�u�s�s�i�o�n� �o�f� �P�G� �m�a�t�t�e�r�s�.� 

�S�e�c�t�i�o�n� �t�h�r�e�e� �w�i�l�l� �f�o�c�u�s� �o�n� �t�h�e� �o�m�i�s�s�i�o�n�s� �o�f� �t�h�e�s�e� �P�G� 

�t�h�i�n�k�e�r�s�,� �a�s� �b�r�i�e�f�l�y� �d�e�s�c�r�i�b�e�d� �i�n� �c�h�a�p�t�e�r� �2� �a�n�d� �a�s� �n�o�t�e�d� �i�n� 

�t�h�e� �t�a�b�l�e�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �a�n� �a�t�t�e�m�p�t� �w�i�l�l� �b�e� �m�a�d�e� �t�o� �d�e�s�c�r�i�b�e� 

�s�o�m�e� �o�f� �t�h�e� �i�m�p�l�i�c�a�t�i�o�n�s� �o�f� �i�m�p�o�r�t�i�n�g� �t�h�e�s�e� �o�m�i�t�t�e�d� �i�t�e�m�s� �i�n�t�o� 

�t�h�e� �p�r�e�s�e�n�t� �P�G� �d�e�b�a�t�e�.� �F�i�n�a�l�l�y�,� �s�u�g�g�e�s�t�i�o�n�s� �f�o�r� �f�u�r�t�h�e�r� 

�r�e�s�e�a�r�c�h� �a�v�e�n�u�e�s� �w�i�l�l� �b�e� �o�f�f�e�r�e�d�.� 

�B�e�f�o�r�e� �e�n�t�e�r�i�n�g� �i�n�t�o� �t�h�i�s� �v�e�n�t�u�r�e� �t�h�e�r�e� �i�s� �s�o�m�e�t�h�i�n�g� 

�c�r�i�t�i�c�a�l� �t�o� �m�e�n�t�i�o�n�.� �T�h�e� �P�G� �s�p�o�k�e�s�p�e�r�s�o�n�s�,� �p�e�r�h�a�p�s� �c�o�n�t�r�a�r�y� �t�o� 

�p�o�p�u�l�a�r� �o�p�i�n�i�o�n�,� �d�o� �n�o�t� �g�e�n�e�r�a�l�l�y� �f�i�t� �t�h�e� �f�o�l�l�o�w�i�n�g� 

�d�e�s�c�r�i�p�t�i�o�n�:� �p�e�o�p�l�e� �w�i�t�h� �w�e�l�l�-�d�e�f�i�n�e�d� �c�l�a�s�s� �i�n�t�e�r�e�s�t�s� �w�h�o� 

�o�p�p�o�r�t�u�n�i�s�t�i�c�a�l�l�y� �c�h�o�o�s�e� �s�o�u�r�c�e�s� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �p�r�e�f�i�g�u�r�e�d� 

�p�r�o�g�r�a�m�s�.� �A�l�s�o�,� �a� �t�h�i�n�k�e�r ��s� �v�i�e�w�s�,� �a�s� �a�l�l�u�d�e�d� �t�o� �i�n� �t�h�e� 

�i�n�t�r�o�d�u�c�t�i�o�n� �a�n�d� �i�n� �o�p�p�o�s�i�t�i�o�n� �t�o� �w�h�a�t� �M�a�n�n� �(�1�9�9�3�)� �a�n�d� �S�i�m�o�n� 

�(�1�9�8�7�)� �h�a�v�e� �s�u�g�g�e�s�t�e�d�,� �c�a�n�n�o�t� �b�e� �m�o�s�t� �e�a�s�i�l�y� �d�e�m�a�r�c�a�t�e�d� �o�n� �t�h�e� 

�b�a�s�i�s� �o�f� �w�h�e�t�h�e�r� �h�e� �i�s� �a�n� �e�c�o�l�o�g�i�s�t�,� �a� �b�i�o�l�o�g�i�s�t� �o�r� �a�n� 

�e�c�o�n�o�m�i�s�t�-�-�a� �d�i�s�t�i�n�c�t�i�o�n� �w�h�i�c�h� �n�e�e�d�s� �t�o� �b�e� �m�a�d�e� �b�e�c�a�u�s�e� �t�o�o� 

�o�f�t�e�n� �a�n�a�l�y�s�e�s� �o�f� �t�h�e� �P�G� �d�e�b�a�t�e� �m�a�k�e� �r�i�g�i�d� �d�e�m�a�r�c�a�t�i�o�n�s� �b�a�s�e�d� 

�o�n� �d�i�s�c�i�p�l�i�n�a�r�y� �i�d�e�n�t�i�t�y�.� �C�e�r�t�a�i�n�l�y� �t�h�e�r�e� �e�x�i�s�t� �e�l�e�m�e�n�t�s� �o�f� 
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�e�a�c�h� �o�f� �t�h�e�s�e� �c�h�a�r�a�c�t�e�r�i�z�a�t�i�o�n�s� �w�i�t�h�i�n� �t�h�e� �P�G� �d�e�b�a�t�e�,� �a�n�d� �t�o� 

�a� �g�r�e�a�t�e�r� �d�e�g�r�e�e� �a�m�o�n�g� �t�h�e� �e�i�g�h�t� �s�p�o�k�e�s�p�e�r�s�o�n�s� �o�f� �i�n�t�e�r�e�s�t�,� 

�h�o�w�e�v�e�r�,� �t�h�e� �P�G� �d�e�b�a�t�e�,� �c�a�n�n�o�t� �b�e� �d�e�s�c�r�i�b�e�d� �s�o� �s�i�m�p�l�y�.� �I� 

�c�o�n�t�e�n�d� �t�h�a�t�,� �t�h�e�r�e� �a�r�e� �m�e�m�b�e�r�s� �w�i�t�h�i�n� �t�h�e� �c�o�m�m�u�n�i�t�y� �o�f� �P�G� 

�t�h�i�n�k�e�r�s� �w�h�o� �h�a�v�e� �a� �s�i�n�c�e�r�e� �d�e�s�i�r�e� �t�o� �a�s�s�e�s�s� �o�b�j�e�c�t�i�v�e�l�y� �t�h�e� 

�r�e�l�e�v�a�n�t� �d�a�t�a�.� �T�h�e�r�e�f�o�r�e�,� �I� �h�a�v�e� �e�n�d�e�a�v�o�r�e�d� �t�o� �p�r�o�v�i�d�e� �a� �n�e�w� 

�f�r�a�m�e�w�o�r�k�,� �o�n�e� �n�o�t� �r�i�g�i�d� �l�i�k�e� �L�a�u�d�a�n ��s� �(�w�h�i�c�h� �h�a�s� �t�o�o� �l�i�t�t�l�e� 

�s�u�b�j�e�c�t�i�v�i�t�y�)�.� 

�Q�u�a�n�t�i�f�i�c�a�t�i�o�n� �o�f� �P�G� �V�o�i�c�e�s� 

�A�n�y� �t�r�u�e� �d�i�s�c�u�s�s�i�o�n� �o�f� �P�G� �p�r�o�b�l�e�m�s� �u�l�t�i�m�a�t�e�l�y� �i�n�v�o�l�v�e�s� 

�p�o�p�u�l�a�t�i�o�n� �g�r�o�w�t�h� �i�t�s�e�l�f�-�-�b�o�t�h� �w�h�a�t� �i�t� �i�n�f�l�u�e�n�c�e�s� �a�n�d� �w�h�a�t� 

�i�n�f�l�u�e�n�c�e�s� �i�t�.� �H�o�w�e�v�e�r� �o�b�v�i�o�u�s� �a�s� �t�h�i�s� �m�a�y� �b�e�,� �t�h�e� 

�s�p�o�k�e�s�p�e�r�s�o�n�s� �h�a�v�e� �o�c�c�a�s�i�o�n�a�l�l�y� �o�r� �e�v�e�n� �e�n�t�i�r�e�l�y� �d�i�s�r�e�g�a�r�d�e�d� 

�c�e�r�t�a�i�n� �e�l�e�m�e�n�t�s�.� �B�u�t�,� �a�s� �i�m�p�o�r�t�a�n�t� �a�s� �w�h�a�t� �t�h�e�y� �d�o�n ��t� �s�a�y� �i�s� 

�w�h�a�t� �t�h�e�y� �d�o� �s�a�y�.� �T�a�b�l�e� �I�I�I� �a�n�d� �T�a�b�l�e� �I�V� �(�s�e�e� �n�e�x�t� �p�a�g�e�)� 

�r�e�p�r�e�s�e�n�t� �m�y� �a�t�t�e�m�p�t� �t�o� �q�u�a�n�t�i�f�y� �w�h�a�t� �t�h�e� �t�h�i�n�k�e�r�s� �s�a�y� 

�r�e�g�a�r�d�i�n�g� �P�G� �s�p�e�c�i�f�i�c�a�l�l�y�.� 

�R�e�a�d�i�n�g� �a�b�o�u�t� �P�G�,� �o�n�e� �m�a�y� �r�u�n� �a�c�r�o�s�s� �a� �m�u�l�t�i�p�l�i�c�i�t�y� �o�f� 

�c�a�u�s�a�l� �r�e�l�a�t�i�o�n�s�h�i�p�s�,� �w�h�i�c�h� �s�e�r�v�e�s� �a�s� �a� �s�o�u�r�c�e� �o�f� �c�o�n�f�u�s�i�o�n� 

�f�o�r� �m�a�n�y�.� �S�i�m�p�l�i�c�i�t�y� �(�i�n� �t�h�e� �f�o�r�m� �o�f� �o�n�e� �c�a�u�s�a�l� �r�e�l�a�t�i�o�n�s�h�i�p�)� 

�m�a�y� �b�e� �t�h�e� �i�d�e�a�l� �b�u�t� �p�r�u�d�e�n�c�e� �(�a�n�d� �r�e�a�l�i�s�m�)� �s�u�g�g�e�s�t�s� �t�h�a�t� �a�n�y� 

�m�o�d�e�l� �o�f� �t�h�e� �w�o�r�l�d ��s� �P�G� �o�r�,� �f�o�r� �t�h�a�t� �m�a�t�t�e�r�,� �o�t�h�e�r� �w�o�r�l�d� 

�i�s�s�u�e�s� �(�e�.�g�.� �g�l�o�b�a�l� �w�a�r�m�i�n�g� �(�s�e�e� �M�i�c�h�a�e�l�s� �(�1�9�9�2�)� �a�n�d� �L�e�g�g�e�t�t� 

�(�1�9�9�0�)�)� �o�u�g�h�t� �t�o� �i�n�v�o�l�v�e� �a� �l�a�r�g�e� �n�u�m�b�e�r� �o�f� �v�a�r�i�a�b�l�e�s�.� �S�u�c�h� �a� 

�9�9



�W�h�a�t� �d�e�g�r�e�e� �o�f� �i�n�f�i�u�e�n�c�e� �d�o�e�s� �P�S� �h�a�v�e� �o�n�:� 

�T�a�b�l�e� �I�I�I�-�-�P�G� �i�n�f�l�u�e�n�c�e�s� 
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�F�o�o�d� �R�e�s�o� �P�o�l�i� �E�c�o�s� �M�o�r�a� �T�e�c�h� �D�i�s�t� �E�q�u�a� �P�e�a�c� 

�B�r�o�w�n� �3� �-� �3� �-� �3� �-� �4� �-� �2�-� �1�+� �4� �-� �4� �-� �4� �-� 

�C�o�m�m�o�n�e�r� �1� �-� �3� �-� �2�-� �2�-� �2�-� �3� �+� �N�R�G� �N�R�G� �N�R�G� 

�E�h�r�l�i�c�h� �4� �-� �3� �-� �4�-� �4� �-� �N�R�G� �2�+� �4� �-� �3� �-� �3� �-� 

�G�i�l�i�a�n�d� �3� �-� �2� �-� �2� �-� �2� �-� �N�R�G� �N�R�G� �3� �-� �3� �-� �3� �-� 

�H�a�r�d�i�n� �Z�-� �2� �-� �4� �-� �N�R�G� �N�R�G� �2�u� �3� �-� �N�R�G� �3� �-� 

�K�a�h�n� �2� �-� �i�n� �l�n� �2�+� �N�R�G� �N�R�G� �2�u� �N�R�G� �N�R�G� 

�M�c�N�a�m�a�r�a� �2�-� �3� �-� �N�R�G� �3� �-� �3� �-� �N�R�G� �3� �-� �2� �-� �q� �-� 

�S�i�m�o�n� �l�n� �3� �+� �2�+� �2�+� �N�R�G� �4�+� �3� �+� �2�+� �3� �+� 

�W�h�a�t� �d�e�g�r�e�e� �o�f� �i�n�f�l�u�e�n�c�e� �d�o� �i�m�p�r�o�v�e�m�e�n�t�s� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �h�a�v�e� �o�n� �P�G�:� 

�T�a�b�l�e� �I�V�-�-�P�G� �i�n�f�l�u�e�n�c�e�d� �b�v� 

�F�o�o�d� �R�e�s�o� �P�o�l�l� �E�c�o�s� �M�o�r�a� �T�e�c�h� �D�i�s�t� �E�q�u�a� �P�e�a�c� 

�B�r�o�w�n� �3� �+� �3�.�u� �2�+� �2�u� �3� �-� �N�R�G� �2�u� �i�o�n� �N�R�G� 

�C�o�m�m�o�n�e�r� �2� �+� �2�+� �N�R�G� �N�R�G� �N�R�G� �1� �+� �4� �-� �4� �-� �3� �-� 

�E�h�r�l�i�c�h� �4�+� �N�R�G� �3� �+� �2� �+� �3� �-� �2� �o�u� �2� �-� �2� �-� �N�R�G� 

�G�i�l�i�a�n�d� �&� �-� �3� �-� �2� �-� �N�R�G� �N�R�G� �3�.�u� �4� �-� �4� �-� �2� �-� 

�H�a�r�d�i�n� �N�R�G� �i�n� �l�n� �N�R�G� �4� �-� �i�n� �2�u� �2� �-� �2�u� 

�K�a�h�n� �a� �l�o�n� �a�o�n� �N�R�G� �2� �-� �3� �+� �3� �-� �2� �-� �N�R�G� 

�M�c�N�a�m�a�r�a� �2� �-� �3� �-� �N�E�S� �2�u� �3� �.�u� �3� �-� �4� �-� �4� �-� �3� �-� 

�S�i�m�o�n� �2�+� �2�4�+� �i�o�n� �N�R�G� �N�R�G� �3� �+� �2�+� �N�R�G� �N�R�G� � � � � � � � � � � � � � � � � � � � � � � 
� � �S�o�u�r�c�e�s� �f�o�u�n�a� 
�(�N�o�t�e�:� �A� �p�o�s�i�t�i�v�e� �i�n�f�l�u�e�n�c�e� �o�n� �P�G� �m�e�a�n�s� �a� �a�n�c�r�e�a�s�e� �i�n� �p�o�p�u�l�a�t�i�o�n� �n�u�m�b�e�r�.� �A� �n�e�g�a�t�i�v�e� �i�n�f�l�u�e�n�c�e� �o�n� �P�G� 

�m�e�a�n�s� �a� �r�e�d�u�c�t�i�o�n� �i�n� �t�h�e� �o�v�e�r�a�l�l� �e�f�f�e�c�t�s� �o�f� �P�S�,� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �a� �d�e�c�l�i�n�e� �i�n� �a�b�s�o�l�u�t�e� �p�o�p�u�l�a�t�i�o�n�.�)� 

�A�b�b�r�e�v�i�a�t�i�o�n�s�:� 
�M�o�r�a� �=� �M�o�r�a�l�i�t�y�;� �T�e�c�h� �=� �T�e�c�h�n�o�l�o�g�y�;� 
�I�n�t�e�r�n�a�t�i�o�n�a�l� 

�S�c�a�l�e�:� 

�+� 

�o�n� �n�e�x�t� �p�a�g�e�.� 

�F�o�o�d� �=� �F�o�o�d�;� 

�-� �v�e�r�y� �l�i�t�t�i�e�,� 

�R�e�s�o� �=� �N�a�t�u�r�a�l� 
�i�s�t� 

�-� �m�i�n�o�r�,� 

�=� �p�o�s�i�t�i�v�e� �e�f�f�e�c�t�,� !"� �=� 

�R�e�s�o�u�r�c�e�s�;� �P�o�l�l� �P�o�l�l�u�t�i�o�n�;� 
�D�i�s�t�r�i�b�u�t�i�o�n� �o�f� �w�e�a�l�t�h�;� �E�q�u�a� �=� 

�H�a�r�m�o�n�y� �(�P�e�a�c�e�f�u�l� �r�e�l�a�t�i�o�n�s� �a�m�o�n�g� �n�a�t�i�o�n�s�}� 

�-� �m�o�d�e�r�a�t�e�,� �4� �-� �m�a�j�o�r�,� 

�n� �n�e�g�a�t�i�v�e� �e�f�f�e�c�t�,� 

�1�0�0� 

�n�e�u�t�r�a�l�,� �U� 

�E�c�o�s� 

�N�R�G� �-� �n�o� �r�e�l�a�t�i�o�n�s�h�i�p� �g�i�v�e�n� 

�=� �u�n�c�e�r�t�a�i�n� 

�E�c�o�s�y�s�t�e�m� �S�t�a�b�i�l�i�t�y�;� 
�E�q�u�a�l�i�t�y� �a�m�o�n�g� �p�e�o�p�l�e�s�;� �P�e�a�c�=� 

� � � � 

� � � 



�S�o�u�r�c�e�s� �(�f�o�r� �T�a�b�l�e� �I� �a�n�d� �T�a�b�l�e� �I�I�)�:� �B�r�o�w�n�-�F�o�o�d� �(�B�r�o�w�n� �1�9�7�4�,� 
�c�h�.� �4�;� �B�r�o�w�n�,� �M�c�G�r�a�t�h� �&� �S�t�o�k�e�s� �1�9�7�6�,� �3�0�-�3�1�;� �B�r�o�w�n�,� �F�l�a�v�i�n� �&� 
�W�o�l�f� �1�9�8�1�,� �1�4�2�)�;� �R�e�s�o� �(�B�r�o�w�n� �1�9�7�4�,� �2�8�,� �1�4�6�;� �B�r�o�w�n� �1�9�7�9�,� �6�-�7�;� 
�B�r�o�w�n� �1�9�8�1�,� �1�3�1�)�;� �P�o�l�l� �(�B�r�o�w�n�,� �M�c�G�r�a�t�h� �&� �S�t�o�k�e�s� �1�9�7�4�,� �1�8�-�1�9�)�;� 
�E�c�o�s� �(�B�r�o�w�n� �&� �P�o�s�t�e�l� �1�9�8�7�,� �1�2�;� �B�r�o�w�n� �1�9�7�4�,� �c�h�.� �5�;� �B�r�o�w�n� �1�9�7�9�,� 
�4�4�;� �B�r�o�w�n�,� �F�l�a�v�i�n� �&� �W�o�l�f� �1�9�8�1�,� �1�4�6�)�;� �M�o�r�a� �(�B�r�o�w�n�,� �M�c�G�r�a�t�h� �&� 
�S�t�o�k�e�s� �1�9�7�6�,� �7�8�;� �B�r�o�w�n� �1�9�8�1�,� �1�3�2�)�;� �T�e�c�h� �(�B�r�o�w�n� �e�t� �a�l�.� �1�9�9�1�,� 
�1�5�7�)�;� �D�i�s�t� �(�B�r�o�w�n�,� �M�c�G�r�a�t�h� �&� �S�t�o�k�e�s� �1�9�7�6�,� �4�6�-�4�8�)�;� �E�q�u�a� �(�B�r�o�w�n�,� 
�M�c�G�r�a�t�h� �&� �S�t�o�k�e�s� �1�9�7�6�,� �7�6�-�7�8�;� �B�r�o�w�n� �1�9�7�9�,� �4�5�)�;� �P�e�a�c� �(�B�r�o�w�n�,� 
�M�c�G�r�a�t�h� �&� �S�t�o�k�e�s� �1�9�7�6�,� �5�6�;� �B�r�o�w�n� �1�9�7�4�,� �8�7�)�.� �C�o�m�m�o�n�e�r�-�F�o�o�d� 
�(�C�o�m�m�o�n�e�r� �1�9�9�2�,� �1�5�3�)�;� �R�e�s�o� �(�C�o�m�m�o�n�e�r� �1�9�7�1�,� �1�1�7�,� �2�3�5�)�;� �C�o�m�m�o�n�e�r� 
�1�9�7�2�,� �4�8�)�;� �P�o�l�l� �(�C�o�m�m�o�n�e�r� �1�9�7�1�,� �1�3�5�;� �C�o�m�m�o�n�e�r� �1�9�7�2�,� �4�3�,� �1�6�7�)�;� 
�E�c�o�s� �(�C�o�m�m�o�n�e�r� �1�9�9�2�,� �1�5�5�)�;� �M�o�r�a� �(�C�o�m�m�o�n�e�r� �1�9�9�2�,� �1�6�6�)�;� �T�e�c�h� 
�(�C�o�m�m�o�n�e�r� �1�9�7�1�,� �1�1�4�,� �1�3�1�;� �1�9�7�2�,� �5�2�)�;� �D�i�s�t� �(�C�o�m�m�o�n�e�r� �1�9�7�2�,� �5�1�;� 
�C�o�m�m�o�n�e�r� �1�9�9�2�,� �1�5�7�,� �1�6�6�)�;� �E�q�u�a� �(�C�o�m�m�o�n�e�r� �1�9�7�2�,� �5�1�;� �C�o�m�m�o�n�e�r� 
�1�9�9�2�,� �1�5�7�)�;� �P�e�a�c� �(�C�o�m�m�o�n�e�r� �1�9�9�2�,� �1�5�9�)�.� �E�h�r�l�i�c�h�-�F�o�o�d� �(�H�a�r�d�i�n� 
�1�9�8�5�;� �P�.� �&� �A�.� �E�h�r�l�i�c�h� �1�9�9�0�,� �6�6�-�7�)�;� �R�e�s�o� �(�E�h�r�l�i�c�h� �&� �H�o�l�d�r�e�n� 
�1�9�7�2�,� �3�5�)�;� �P�o�l�l� �(�P�.� �&� �A�.� �E�h�r�l�i�c�h� �1�9�9�0�,� �8�6�,� �1�1�3�,� �1�3�9�)�;� �E�c�o�s� 
�(�E�h�r�l�i�c�h� �&� �H�o�l�d�r�e�n� �1�9�7�2�,� �2�6�;� �P�.� �E�h�r�l�i�c�h� �&� �A�.� �E�h�r�l�i�c�h� �1�9�9�0�,� �3�7�-� 

�3�8�,� �1�3�4�;� �P�.� �E�h�r�l�i�c�h� �&� �A�.� �E�h�r�l�i�c�h� �1�9�9�1�,� �2�9�-�3�0�)�;� �M�o�r�a� �(�E�h�r�l�i�c�h� 
�&� �O�r�s�t�e�i�n� �1�9�8�9�,� �3�3�)�;� �T�e�c�h� �(�E�h�r�l�i�c�h� �&� �H�o�l�d�r�e�n� �1�9�7�2�,� �3�4�)�;� �D�i�s�t� 
�(�P�.� �&� �A�.� �E�h�r�l�i�c�h� �1�9�9�0�,� �3�9�)�;� �E�q�u�a� �(�P�.� �&� �A�.� �E�h�r�l�i�c�h� �1�9�9�0�,� �2�1�)�;� 

�P�e�a�c� �(�P�.� �&� �A�.� �E�h�r�l�i�c�h� �1�9�9�0�,� �2�3�)�.� �G�i�l�l�a�n�d�-�F�o�o�d� �(�G�i�l�l�a�n�d� �1�9�7�9�,� 
�2�2�,� �9�6�)�;� �R�e�s�o� �(�G�i�l�l�a�n�d� �1�9�7�9�,� �8�3�)�;� �P�o�l�l� �(�G�i�l�l�a�n�d� �1�9�7�9�,� �6�1�,� �6�5�)�;� 
�E�c�o�s� �(�G�i�l�l�a�n�d� �1�9�7�9�,� �c�h�.� �i�v�)�;� �T�e�c�h� �(�G�i�l�l�a�n�d� �1�9�9�1�,� �4�2�)�;� �D�i�s�t� �&� 
�E�g�u�a� �(�G�i�l�l�a�n�d� �1�9�7�9�,� �2�3�)�;� �P�e�a�c� �(�G�i�l�l�a�n�d� �1�9�7�9�,� �9�7�)�.� �H�a�r�d�i�n�-�F�o�o�d� 
�(�H�a�r�d�i�n� �1�9�6�8�;� �H�a�r�d�i�n� �1�9�8�1�b�,� �1�5�1�)�;� �R�e�s�o� �(�H�a�r�d�i�n� �1�9�6�8�,� �1�2�4�4�;� 
�H�a�r�d�i�n� �1�9�8�1�a�,� �3�3�;� �H�a�r�d�i�n� �1�9�8�1�b�,� �1�5�2�)�;� �P�o�l�l� �(�H�a�r�d�i�n� �1�9�6�8�,� 
�1�2�4�5�)�;� �M�o�r�a� �(�H�a�r�d�i�n� �1�9�6�8�,� �1�2�4�6�;� �H�a�r�d�i�n� �1�9�8�5�,� �1�6�1�)�;� �T�e�c�h� 
�(�H�a�r�d�i�n� �1�9�6�8�,� �1�2�4�3�;� �H�a�r�d�i�n� �i�n� �S�i�m�o�n� �1�9�9�0�b�,� �3�9�4�)�;� �D�i�s�t� �(�H�a�r�d�i�n� 
�1�9�6�8�)�;� �E�q�u�a� �(�H�a�r�d�i�n� �1�9�6�8�,� �1�2�4�8�;� �H�a�r�d�i�n� �1�9�8�6�,� �6�0�6�)�;� �P�e�a�c� 
�(�H�a�r�d�i�n� �1�9�8�8�)�.� �K�a�h�n�-�F�o�o�d� �(�K�a�h�n�,� �W�.� �B�r�o�w�n� �&� �M�a�r�t�e�l� �1�9�7�6�,� �1�1�4�)�;� 
�R�e�s�o� �(�K�a�h�n�,� �W�.� �B�r�o�w�n� �&� �M�a�r�t�e�l� �1�9�7�6�,� �2�7�,� �2�1�4�-�6�;� �K�a�h�n� �1�9�7�9�,� �7�1�)�;� 
�P�o�l�l� �(�K�a�h�n�,� �W�.� �B�r�o�w�n� �&� �M�a�r�t�e�l� �1�9�7�6�,� �1�5�6�)�;� �E�c�o�s� �(�S�i�m�o�n� �&� �K�a�h�n� 
�1�9�8�4�,� �1�1�)�;� �M�o�r�a� �(�K�a�h�n� �1�9�7�9�,� �7�1�)�;� �T�e�c�h� �(�K�a�h�n�,� �W�.� �B�r�o�w�n� �&� �M�a�r�t�e�l� 
�1�9�7�6�,� �3�1�-�3�2�)�;� �D�i�s�t� �&� �E�q�u�a� �(�K�a�h�n�,� �W�.� �B�r�o�w�n� �&� �M�a�r�t�e�l� �1�9�7�6�,� �3�3�,� 
�2�1�3�)�.� �M�c�N�a�m�a�r�a�-�F�o�o�d� �(�M�c�N�a�m�a�r�a� �1�9�7�3�,� �3�4�,� �4�4�;� �M�c�N�a�m�a�r�a� �1�9�7�7�,� �3�0�;� 
�M�c�N�a�m�a�r�a� �1�9�9�1�,� �5�4�,� �5�6�)�;� �R�e�s�o� �(�M�c�N�a�m�a�r�a� �1�9�9�1�,� �5�4�)�;� �E�c�o�s� 
�(�M�c�N�a�m�a�r�a� �1�9�9�1�,� �5�4�,� �5�6�)�;� �M�o�r�a� �(�M�c�N�a�m�a�r�a� �1�9�7�7�,� �4�0�;� �M�c�N�a�m�a�r�a� 
�1�9�9�1�,� �4�8�,� �5�3�)�;� �T�e�c�h� �(�M�c�N�a�m�a�r�a� �1�9�9�1�,� �6�4�)�;� �D�i�s�t� �(�M�c�N�a�m�a�r�a� �1�9�7�3�,� 
�3�0�-�1�;� �M�c�N�a�m�a�r�a� �1�9�7�7�,� �3�2�-�3�;� �M�c�N�a�m�a�r�a� �1�9�9�1�,� �5�4�,� �5�8�)�;� �E�q�u�a� 
�(�M�c�N�a�m�a�r�a� �1�9�7�7�,� �2�0�;� �M�c�N�a�m�a�r�a� �1�9�9�1�,� �5�7�-�6�0�)�;� �P�e�a�c� �(�M�c�n�a�m�a�r�a� 
�1�9�9�1�,� �4�8�,� �5�7�-�9�)�.� �S�i�m�o�n�-�F�o�o�d� �(�S�i�m�o�n� �&� �H�u�d�s�o�n� �1�9�8�2�;� �S�i�m�o�n� �&� �K�a�h�n� 
�1�9�8�4�,� �1�6�)�;� �R�e�s�o� �(�S�i�m�o�n� �&� �K�a�h�n� �1�9�8�4�,� �2�1�-�2�5�;� �S�i�m�o�n� �1�9�8�5�,� �5�1�)�;� 
�P�o�l�l� �(�S�i�m�o�n� �&� �K�a�h�n� �1�9�8�4�,� �1�0�,�1�2�;� �S�i�m�o�n� �1�9�8�4�,� �1�4�)�;� �E�c�o�s� �(�S�i�m�o�n� 
�1�9�8�4�,� �1�4�;� �S�i�m�o�n� �&� �K�a�h�n� �1�9�8�4�,� �2�)�;� �T�e�c�h� �(�S�i�m�o�n� �1�9�8�1�a�,� �7�1�,� �7�3�;� 
�S�i�m�o�n� �1�9�8�7�,� �1�9�;� �S�i�m�o�n� �1�9�8�9�b�,� �4�7�2�,� �4�7�6�)�;� �D�i�s�t� �(�S�i�m�o�n� �&� �K�a�h�n� 
�1�9�8�4�,� �1�6�)�;� �E�q�u�a� �(�S�i�m�o�n� �1�9�9�0�a�,� �1�0�0�)�;� �P�e�a�c� �(�S�i�m�o�n� �1�9�8�9�a�)�.� 
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�m�e�t�h�o�d�o�l�o�g�i�c�a�l� �r�u�l�e� �i�s� �j�u�s�t�i�f�i�e�d� �b�e�c�a�u�s�e� �i�t� �i�s� �n�o�t� �c�l�e�a�r� �w�h�a�t� 

�t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �v�a�r�i�a�b�l�e�s� �a�r�e� �a�t� �t�h�i�s� �p�o�i�n�t�.� �C�o�n�s�i�s�t�e�n�t� 

�w�i�t�h� �t�h�i�s� �m�e�t�h�o�d�o�l�o�g�y�,� �I� �h�a�v�e� �p�r�o�d�u�c�e�d� �T�a�b�l�e�s� �I�I�I� �a�n�d� �I�V� �w�h�i�c�h� 

�i�n�d�i�c�a�t�e� �h�o�w� �n�i�n�e� �o�f�t�-�m�e�n�t�i�o�n�e�d� �v�a�r�i�a�b�l�e�s� �r�e�l�a�t�e� �t�o� �P�G�.� �O�n� �t�h�e� 

�o�n�e� �h�a�n�d�,� �T�a�b�l�e� �I�I�I� �f�o�c�u�s�e�s� �o�n� �t�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �P�G� 

�i�n�f�l�u�e�n�c�e�s� �c�e�r�t�a�i�n� �e�l�e�m�e�n�t�s� �o�f� �s�o�c�i�e�t�y� �(�e�.�g�.�,� �f�o�o�d�,� �e�c�o�l�o�g�i�c�a�l� 

�s�t�a�b�i�l�i�t�y�,� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �g�o�o�d�s� �a�n�d� �w�e�a�l�t�h�,� �e�t�c�.�)�,� �t�h�e� �c�a�u�s�a�l� 

�m�o�d�e� �g�i�v�e�n� �m�o�r�e� �a�t�t�e�n�t�i�o�n� �b�y� �P�G� �t�h�i�n�k�e�r�s�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� 

�T�a�b�l�e� �I�V� �f�o�c�u�s�e�s� �o�n� �t�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �P�G� �i�s� �i�n�f�l�u�e�n�c�e�d� �b�y� 

�t�h�e�s�e� �s�a�m�e� �e�l�e�m�e�n�t�s�,� �t�h�e� �c�a�u�s�a�l� �d�i�r�e�c�t�i�o�n� �l�e�s�s� �p�r�o�m�i�n�e�n�t� �t�h�a�n� 

�t�h�e� �f�o�r�m�e�r�.� �T�a�b�l�e� �I�V� �i�s� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �T�a�b�l�e� �I�I�I� �i�n� �a�n�o�t�h�e�r� 

�i�m�p�o�r�t�a�n�t� �r�e�s�p�e�c�t�.� �I�t� �i�n�d�i�c�a�t�e�s� �w�h�a�t� �i�n�f�l�u�e�n�c�e� �t�h�e� �i�m�p�r�o�v�e�m�e�n�t� 

�o�f� �s�o�c�i�e�t�a�l� �e�l�e�m�e�n�t�s� �w�i�l�l� �h�a�v�e� �o�n� �P�G ��s� �e�f�f�e�c�t�s�,� �n�o�t� �w�h�a�t� �t�h�e� 

�d�e�t�e�r�i�o�r�a�t�i�o�n� �o�f� �t�h�e�s�e� �e�l�e�m�e�n�t�s� �m�i�g�h�t� �e�n�t�a�i�l�.� �C�l�o�s�e� �i�n�s�p�e�c�t�i�o�n� 

�o�f� �t�h�e� �n�u�m�b�e�r�s� �a�n�d� �t�r�e�n�d�s� �w�i�t�h�i�n� �t�h�e�s�e� �t�a�b�l�e�s� �a�l�l�o�w�s� �u�s� �t�o� 

�a�r�r�i�v�e� �a�t� �a� �f�e�w� �i�n�t�e�r�e�s�t�i�n�g� �c�o�n�c�l�u�s�i�o�n�s� �a�b�o�u�t� �t�h�e� �c�u�r�r�e�n�t� �P�G� 

�d�e�b�a�t�e�.� 

�B�u�t� �b�e�f�o�r�e� �d�i�s�c�u�s�s�i�n�g� �t�h�e� �f�i�n�d�i�n�g�s�,� �I� �m�u�s�t� �e�x�p�l�a�i�n� �t�h�e� 

�s�c�a�l�i�n�g� �s�y�s�t�e�m� �f�o�r� �t�h�e� �q�u�a�n�t�i�t�a�t�i�v�e� �t�a�b�l�e�s�.� �A� �n�u�m�e�r�i�c�a�l� �v�a�l�u�e� 

�(�e�.�g�.�,� �1�,� �2�,� �3�,� �4�)� �d�o�e�s� �n�o�t� �r�e�p�r�e�s�e�n�t� �h�o�w� �o�f�t�e�n� �a� �t�h�i�n�k�e�r� 

�t�a�l�k�s� �a�b�o�u�t� �a� �p�a�r�t�i�c�u�l�a�r� �e�l�e�m�e�n�t�,� �b�u�t� �r�a�t�h�e�r� �i�n�d�i�c�a�t�e�s� �t�h�a�t� 

�t�h�e� �t�h�i�n�k�e�r� �h�a�s� �s�p�o�k�e�n� �a�b�o�u�t� �i�t� �i�n� �t�h�e� �c�o�n�t�e�x�t� �o�f� �P�G�,� �a�n�d�,� 

�f�u�r�t�h�e�r�,� �h�a�s� �s�t�a�t�e�d� �q�u�i�t�e� �c�l�e�a�r�l�y� �h�o�w� �t�h�e� �e�l�e�m�e�n�t� �i�s� �r�e�l�a�t�e�d� 

�t�o� �P�G�.� �A� �N�R�G� �r�a�t�i�n�g� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �n�o� �c�l�e�a�r� �r�e�l�a�t�i�o�n�s�h�i�p� �h�a�s� 

�b�e�e�n� �o�f�f�e�r�e�d� �b�y� �t�h�e� �t�h�i�n�k�e�r�.� �I�n� �s�e�v�e�r�a�l� �i�n�s�t�a�n�c�e�s�,� �t�h�e� �N�R�G� 
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