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Social Implications of Modeling 

Human interaction with its environment is an aggregate of an infinite number of 

components spanning all forms of study. Each separate field describes a particular 

perspective of reality and provides a handle onto which we may grasp handles of the 

problems and questions we face. Clearly, the significant issues of civilization require 

thorough expertise in a variety of fields or collaboration by multiple experts. 

'Teamwork' is preferred due to time, mental capacity and the nature of genius allowing 

for a limited number of solutions in a life span. Therefore, this paper stems from the 

assumption that the ecosystem is a complex interrelated system as is its human 

component and provides examples for clarity of context while exploring a method to 

determine whether there exists a unique solution to the parameters of human civilization 

and how the solution may be approached. That is to say, the specific nature of the 

question is not as significant as the manner in which it is asked, the form of the solution 

and the organization of alternate perspectives. This being said, I shall specify the 

question. 

Water serves as the basis of civilization. Water represents life, health, 

transportation, boundaries and genesis. It is the universal solvent, perfectly neutral and 

two-thirds of the surface of this planet and every living creature. Human understanding 

does not account for the existence of sentient life absent of water. Water is of such 

significance that its complete, spiritual existence cannot be contained within finite text, 

and thus, will not be available here. I do, however, intend to provide a synthesis of the 

role of water within society, for, as with all relationships, there is effect, both felt and 

inflicted, upon each, by the other 



The historical tone, how have man and water flown? 

Pangaea is the name given to the single landmass evidenced by fossil records to 

have existed 150,000,000 years ago. This mass appears to have separated as tectonic 

convection cells conduct energy from the center of the Earth. This process leaves 

observable evidence of surface plates solidifying from molten earth and creeping along 

until they are either thrust to the surface or subduct beneath the mass of another. Oceans 

and continents are not isolated from one another but as woven as path and forest. Land is 

the uppermost fraction of the continental plates whose immense mass pulls them over and 

across adjacent plates adding raw earth to the surface while tearing it apart. Land and 

water, both liquids and solids, at times, are indistinguishable as one succumbs to the 

other, only to swallow it again. Water flows above, beneath and through every crevice 

temperature and pressure will allow. Water, in all its states, wave, glacier and wind, 

moves, shapes the planet, dictates climate. Land is not an area above water; it is a portion 

of the Sea inhabitable by man and other creatures influencing and reacting to their 

environment. However, humans reason desire and distinguish themselves stewards 

through morality and excess of the precarious position of being able to make decisions 

that change the world. 

"God created all the world except for Holland; it was created by the Dutch" 

As a historical reference to the human significance of water, the Netherlands is a 

country, literally, built upon the ocean, and thus forced to couple environmental concerns, 

including water and air pollution, scarcity of resources and space limitations, with 

economic factors. Amsterdam and other coastal cities are laid across a web of canals 

connecting the Netherlands to global trade routes and raising a historically powerful navy 



and the world's second most active port, Rotterdam. During the mid 18th century, 

Amsterdam alone had 800 boats per week travel in and out of her ports and over 180 

cities and villages (de Vries, 209). 

Dutch heritage emerges through centuries long struggle with the ocean for more 

than a quarter of its land. The flat topography has enabled the Dutch to capture land from 

the ocean by building dams and pumping the land dry. These regions of the country, 

known as polders, are below sea level and must be constantly maintained through 

reinforcement of dikes and dams as well as draining rain and ocean water, which 

infiltrate the defenses. Windmills have become a Dutch icon because they create the very 

landscape they define. The system of windmills, replaced mostly with electric pumps, 

relies upon a network to move water from one low-lying area to the next until it reaches a 

canal to the ocean. Even before the windmills, the Dutch were cooperatively organizing 

water boards to build dams and combat the oceanic onslaught and extend their claim. 

The first water boards, dating back at least to 1306, consisted of inhabitants, mostly 

farmers from the area, who encircled the villages with protective barriers to protect their 

homes and crops from the force of the water (de Vries, 28). Water boards distinguished 

the economic and political life by bringing together a representative of the count of 

Holland with representatives of the property owners from sub-districts (de Vries, 29). 

Such cooperative relationships between the people and government embody the Dutch 

pluralist ideal and shall be used as the model approach towards environmental and social 

issues. 

Despite constant efforts, the fields lay flooded from October to March with 

additional lands rendered unusable. In particular, the Saint Elizabeth Day flood of 1421 



covered 500 square miles, destroyed 34 villages, claimed lives and property and 

impoverished the people. Such disasters could not be endured individually and thus 

demanded relief from the state (de Vries, 31). Traditions maintained and evolved until 

the burden became too much for individual villages to bear in addition to their pending 

economic and agricultural responsibilities. Professional dike maintenance was 

introduced, thus availing the farmers the time to maintain their livelihood. The economic 

need for specialized agricultural production, in addition to a heightened danger of neglect 

and increased dike complexity motivated the creation of a tax to fund the labor for dike 

maintenance. Although not immediate, by the beginning of the eighteenth century, 

professional dike maintenance had spread to all areas (de Vries, 197). These traditions 

have endured and evolved into contemporary Dutch environmental policies and can 

metaphorically be expanded to structure a variety of ecological issues throughout the 

world. The first broad based environmental law in the Netherlands was the Nuisance 

Act, 1875. Such legislation has been revised and incorporated into public health policy 

morphing into a systematic form marked by milestones such as the Surface Water 

Pollution Act (1969) and the Air Pollution Act (1971) (Liefferink, 73-74). During 

negotiations over the European version of the Air Pollution Act, the Dutch consistently 

argued for more stringent regulations, which coincided with the stricter medical results 

and guidelines in other countries such as Japan or America (Liefferink, 83). 

The experience of the Dutch qualifies their integrated approach addressing a 

common concern. The success of any environmental progress is relative to the area it 

addresses. In other words, the Dutch approach is not successful because it 'solves' the 

environmental problem. It is successful because it embodies a commitment within the 



government and society to heed the practical, physical limits of the environment. This 

commitment is evident through institutions, such as water boards, which consist of a 

variety of experts and community members who consider realistic, environmental and 

economic policies and practices. 

Europe: one state, one nation, one continent, one world 

The Dutch position is enhanced against the backdrop of the European Union (EU) 

and less renowned yet more idealistic European Committee (EC). In either circumstance, 

the Dutch pioneer the assimilation of environmental concern with economic prosperity. 

There have been three main focus groups for the environmental issues in Europe, which 

have emerged since the 1972 UN Conference on Human Environment in Stolkholm and 

before the EU unified the European economy along with many trade regulations and 

resource concerns. The United Nations Economic Commission for Europe (ECE) 

included most of Europe along with Canada and the United States. This group proved 

too ideologically diverse to coordinate far-reaching efforts. On the other extreme, The 

Organization for Economic Co-operation and Development (OECD) was rather 

homogenous resulting in a high-level study group likely to accept initiatives of other 

members likely to assert perspectives consistent to status quo procedures and, thus, lose 

objective criticism and ingenuity. The EC happened into environmental concerns in 

much the way of most, through economic concerns, specifically, how certain 

environmental regulations would affect prices of imports and exports (Liefferink, 5). 

Europe functions less like a warring continent as seen by the inception of the Euro 

and the environmental regulations of the EU and EC. In the Fifth Environmental Action 

Programme Toward Sustainablity (5th EAP), the EU members indicate "the perceived 



conflict between environmental protection and economic competitiveness stems from a 

narrow view of the sources of prosperity and a static view of competition" (Murphy, 41). 

The focus of the 5th EAP was to address environmental policy in terms of 'themes' and 

'target groups'. Each theme has an array of experts from a variety of fields and a host of 

constituents affected by the procedure or by its absence, hence, another example of the 

multi-disciplined approach seen in the Netherlands and later in U.S. examples. At the 5th 

EAP two of the most significant themes were 'climate change' and 'acidification and air 

quality' (Liefferink, 73). In addition to multiple groups addressing multiple issues, each 

team for each issue should consider multiple approaches, such as advances in 

technologies and policies that can both be economically prosperous and not 

environmentally destructive. For example, within the environmental-industrial arena, 

the Integrated Pollution Prevention and Control (IPPC) Directive and the Eco-

Management and Audit Scheme (EMAS) Regulation are two examples of innovative 

policies. The IPPC Directive is designed to limit the transfer of pollution from one media 

to another, a drawback of media-specific approaches to industrial-environmental 

legislation. The EMAS Regulation suggests the creation of a single pollution 

inspectorate to implement environmental regulations (Murphy, 42). The EMAS merits 

no binding influence yet forecasts the integrated eco-political climate. 

Consumption is a vast notion explored later with regard to the United States, 

which, as a country, consumes 25% of the worlds fossil fuels and has a per capita 

consumption average seven times the world average (Johnson, Kramer 55). Looking at 

the European position, consumption is difficult to regulate and has two dramatic impacts 

upon the environment. The first occurs when the earth's resources are consumed and the 



second when the waste from consumption is introduced into the environment. Integrated 

Product Policy (IPP) acknowledges both forms of impact and considers the life cycle of a 

product. The Science and Policy Research Unit (SPRU) of the University of Sussex, in 

developing consumption based approaches for both national and international 

constituents in an effort towards adopting a European posture, viewed the issue relative to 

five building blocks; reduction of consumption waste, environmentally sound products, 

creation of market for products, public information and allocation of responsibility 

(Murphy, 44). 

The European Eco-labeling Scheme Regulation was a voluntary measure 

encouraging producers to redesign packaging to be less harmful. In exchange, the 

packaging would receive a label of recognition informing consumers of environmental 

effects associated with the product (Murphy, 45). This approach has a U.S. counterpart 

known as 'green packaging.' However, such programs are not successful due to both 

lack of interest and redundancy. In Europe, the more successful Packaging and 

Packaging Waste Directive (PPW Directive) covers all packaging and packaging waste 

and specifically targets the manufactures (Murphy, 46). Such measures could prove 

effective in the U.S. market as significant corporate profits derive from the convenience 

industry synonymous with disposable products and over consumption. 

"Still Going" 

Consumption-related environmental problems have perhaps the largest impact 

socially, environmentally and personally. The personal, referring to any psychological, 

spiritual, mental, emotional or other non-physical dimension of objective and subjective 

reality attributed to an individual, as a person, aspects of consumption have as severe a 
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degree of influence upon our immediate actions as any other physical or philosophical 

pressure. According to Maslow's hierarchy of needs, only after a human's basic 

requirements for air, hydration and nutrition are met can one consider higher processes 

such as thought, feeling or recreation (Bell, 39). However, as humans evolve and the 

complexity of individuals and communities intensifies, models describing physical and 

personal behaviors must also be refined. The dichotomy of the human dilemma can also 

be seen as self-regarding v. other-regarding, materialist v. idealist, interested v. 

sentimental or competitive v. communal (Bell, 50, 59). Such dualistic categories shall be 

referenced with little regard to specific circumstances entailing particular internal and 

external conflicts. Therefore, this paper supposes the 'tragic character flaw' as reflected 

in ancient literature including, but not limited to the foundation of western culture in 

Greek, English and Biblical texts. The shortcomings among human affairs are inspired 

heavily by the tension experienced through the process of balancing the events of society 

with one's personal existence. The stress is mandated by biology. Humans hope to 

regard others, but must primarily consider themselves. They hope to base judgment upon 

what they believe, but often decide upon what they can touch. Governing bodies have 

been granted jurisdiction to decide what is right and what is real, yet those bodies are 

mortal and subject to the same dichotomous tension. 

Over consumption describes a system failing to recognize future costs, interests of 

coming generations and finite limits of resources. Although humans cannot create 

matter, they define civilization through the arranging and rearranging of infinite elements 

in infinite configurations (Daly, 19). Humans, thus, have been granted the ability to 

make conscious considerations regarding motives and implications. Conversely, it is not 



the actual matter that is destroyed through environmental neglect but the potential utility 

of the unique arrangement of particles. At this point, civilization confronts the second 

law of thermal dynamics, which states that the cycle of arranging matter through 

production and disorganizing matter through consumption increases the entropy, or 

unavailable energy, of the system. There are countless examples of the second law of 

thermal dynamics such as tea diffusing from leaf to water or the dissipation of heat from 

water, to mug, to air (Partridge, 262-4). 

With regard to consumption, it appears that decisions are made based upon subtle 

and blatant factors unique to an individual yet comparable to other humans. Three 

primary issues are the role that consumption plays in identity formation (personal), the 

structural or infra-structural constraints on consumption (physical) and the relational 

characteristics of consumption practices (personal/physical) (Murphy, 48). Instinctually, 

there are physical and personal motives and their overlap creates a third, defined as social 

for the sake of this argument. Likewise, physical and personal characteristics define a 

nation, society or planet. Consumption, therefore, defines the relationship between 

economy and environment, thus providing a personal cause and a social cause, because 

humans consume materials from the Earth, which they have purchased from society 

while infrastructure determines consumption (Chappells, Selby, Shove, 161). Stated 

plainly, there exists reciprocity between the two hinging primarily upon an economic 

unit. The dollar, the ticket across the toll bridge between consumer and market is given 

to the agent known as advertising. In the same respect, advertising is the prefer vehicle 

traversing the battleground of the marketplace and foretelling the inherent, dichotomous, 

human struggle (Bell, 52). 
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The web of market, society and media 

A few examples surmise the two most damaging genres of the art of advertising; 

sexist polarization and over consumption. Sexist polarization refers to the tendency of 

the market to shape the image of each gender into an unobtainable ideal without regard to 

the realistic consequences of such actions. Each commercial break, not to mention the 

television programs, either portrays a young person, typically female, as a sexual object 

or stereotypes someone according to their appearance, age or any other demographic 

caricature depending upon the product and market. In, Killing Us Softly, a video expose, 

now in its third edition, on the sexual abuse of women in advertising, Jean Kilbome, 

provides dozens of examples of the manner in which women are degraded; yet 

empowered, by the double-edged blade of sexuality. One overwhelming theme in 

advertisements is the submission of females and the bittering of males often portrayed 

with the man glowering above the female who is looking up at him, waiting to react. 

Kilborne notes that this pose is most often abandoned when race enters as a 

concurrent theme with a black male placed below the white female. A recent example of 

the sexual/racial niche, which also calls into play the alcohol/capitalist card, is a Coors 

commercial set on a low-lit commercial airplane. A white stewardess, viewed solely 

from her ass, seductively slides down the isle as she checks on sleeping passengers. At 

the back of the cabin, she places a glass next to a can of beer on the tray table of the only 

passenger with his 'light on.' He is Dr. Dre an accomplish, black musician, seated 

contently and bobbing his head as he listens to the sounds he is mixing on a flashy digital 

component with a pair of head phones. 
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The severity of sexism throughout the media cannot be overstated and demands 

more attention than provided here. Acknowledging the dichotomous elements and 

correlation to environmental neglect, social sexism indicates a cultural immaturity basing 

decisions upon primal impulses rather than high level thought that carefully considers 

realistic constraints. Kilborne notes that the United States has the highest birthrate 

among the developed nations. Likewise, less developed nations, which typically devalue 

the significance of women, have dramatically higher birthrates than industrial nations. 

Strengthening women's position in society will lower the birth rate (Wallimann, 40-42). 

It may seem counterintuitive that poorer countries with fewer resources have higher 

birthrates, yet there are several sociological explanations for this phenomenon, because in 

most circumstances peoples in poor countries have access to contraceptives yet want to 

have big families (Henslin, 450). 

Sociology of Reproduction 

Thomas Malthus was an English economist who foresaw the pending stress 

human population growth places upon the environment. Malthus claimed that as 

population grows exponentially and food production increases linearly there is an 

inevitable reckoning looming between the scarcity of resources and the number of 

humans. A contemporary group of demographers, known as the New Malthusians, echo 

these sentiments in light of the alarming growth rate of the population (Henslin, 446). In 

contrast, the Anti-Malthusians claim there exists an abundance of land and resources and 

that technology and food production will continue to improve and keep pace with 

population demands. Anti-Malthusians site the growth curve of Europe as an example of 

what they predict to be the worldwide growth pattern. Europe's growth can be 
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characterized in stages of stable population, rapidly growing population, return to stable 

population and shrinking population (Henslin, 448). New Malthusians observe present 

food shortages, malnutrition and poverty plaguing 20% of the population. They 

anticipate the trend to escalate, whereas Anti-Malthusians claim there is more food 

available per person now than in the past and blame starvation upon inefficient 

distribution. 

Symbolic interactionism is a sociological theory describing human motives on the 

basis of symbols (Henslin, 29). In other words, humans do and possess things because of 

meaning. Symbolic interactionalists attribute excessive reproduction to the ideals of 

fertility in women and strength in men. People ascribe worth to being able to perform 

biological functions or fulfill spiritual destinies. For some, fertility symbolizes economic 

capacity and thus merges with structural functionalism (Henslin, 450-1). 

Structural functionalism interprets the motives of human activity in relation to the 

specific purpose those actions serve (Henslin, 32). It is economically functional to have 

more children to distribute the economic burden and provide security for the future. This 

trend is particularly prevalent in less developed nations where children are more of an 

asset than a liability. Structural functionalists attribute the problems with population 

growth in third world nations as latent dysfunctions of public hygiene and new medical 

techniques. These are latent dysfunctions or unintended consequences of modern 

methods. The Anti-Malthusians, however, would deem the 'negative' aspects of modern 

technology as functions in the natural population cycle of which third world nations are 

entering the difficult second stage of returning to stable population (Henslin, 454-5). Es 

vary as widely as the definition of success. 
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For some, success is the acquisition of material goods. According to the 

perspective of conflict theory, the competition for limited resources propels individuals to 

reproduce to their fullest capacity (Henslin, 37). Although they may realize the finite 

limits of resources, there is a sense that no one else will heed the warnings. A person will 

therefore be inclined to reproduce because they feel their offspring are as deserving as 

others to claim a share of resources. Conflict theory is exemplified in capitalist 

mentality. As an example, 'food politics,' is manipulation of food production to control 

prices by paying U.S. farmers not to produce, thus creating an artificial shortage to be 

filled with cheap produce from poor countries (Henslin, 456). 

Food politics are a clear indication of the weakness of the market and human 

greed. Inhumane is a euphemism describing the methods of food distribution leaving 

some nations wallowing in excess and others malnourished. 20% of the human 

population consumes 80% of resources and controls 82.7% of the world's assets while 

the poorest 20% of the world hold 1.4% of the wealth (Wallimann, 55). Food distribution 

and population growth are intimately involved with consumption patterns. Theoretically, 

there exists an optimal configuration for these self-inflicted factors as well as a limit to 

the viability of a system not aligned with practical, physical parameters. 

Turn it up, I love this commercial 

The Dallas market is saturated with examples of the over-consumption theme. A 

recent Ford advertisement boasts the 'stampede of savings' as an endless herd of trucks 

tears across the countryside, rolling over everything to reach you and your local dealer. 

A commercial for TXU, a local energy company, claims: "its tough keeping up with you 

guys." The advertisement then portrays a dozen examples of the frivolous waste of 
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electricity such as a dog sitting in front of an oscillating fan, a young man with huge 

speakers on top of his van and Christmas lights on a cactus. The scenes of the 

commercial are intended to reflect the personality of the audience, customers and the 

utility company. However, the single unifying theme is the superfluous waste of energy. 

The reflected image in the screen widens as viewers search for meaning to find no clear 

link between wealth and happiness (Bell, 60). 

The void between money and happiness is attributed to the work and spend cycle, 

which promises great rewards like a carrot dangling in front of a treadmill. American 

workers merit half the vacation time as their European counterparts. Comparing 1987 to 

1967, Americans worked an average of 163 hours (four weeks) more per year when the 

lifestyle of 1948 could be maintained working four hours a day or six months a year 

(Bell, 57-8). Why do Americans work more? They work to gain material wealth. 

Possession is nine-tenths of the law, but not enough. The final tenth is the demonstration 

of material wealth symbolizing a demonstration of power. The three forms of 

demonstration are leisure, consumption and waste. More hours working means less time 

for leisure, which is, typically, less damaging than consumption and waste (Bell, 45). 

Advertising fuels the consumption and waste engine as most of the limited leisure time is 

spent watching television and being reminded of new shiny things. 

The complexity of marketing and advertisement, their influence upon consumer 

behavior and the resulting impact upon the community are matters of dire significance 

not afforded adequate consideration within this draft. Advertisements across all medium 

fuel the internal human struggle by catering to both facets of the dichotomous struggle 

mentioned above. This issue a pervasive indication of the human flaw allowing the most 
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powerful conscious force within reckoning to perpetrate the most rapid consumption of 

finite natural resources. There are two primary approaches taken by advertising that 

either seduce customers into believing there is sentiment beyond transaction or encourage 

the audience members to reward themselves for hard work. Examples of sentimental 

advertising include the notion of'love' displayed via the holiday spirit or 'green 

advertising' (Bell 53-55). 

The 'reward' theme is perhaps more obscure as it combats the ideals of most 

cultures and religions against capitalist philosophy. American Indian, Buddhist, 

Christian, Confucian, Ancient Greek, Hindu, Islamic, Jewish and Taoist, just to name the 

major ones, all advocate simplicity and discourage excess. However, although the 

percentage of Americans who report themselves as "very happy" peaked in 1957, 

capitalism embodies hard work as virtuous. Capitalist philosophy has created the 'work 

and spend' lifestyle trapping the population on the treadmills of consumption and 

production (Bell, 60-1,83). 

The rate at which humans consume their environment is a function of multiple 

variables primarily time and population. There exist finite limits to the physical 

parameters of any environmental system known as the 'carrying capacity.' This value 

can be determined for theoretically any relative description of any system of correlated 

variables. The mathematical premise beneath such claims will be expressed first by 

generating solutions to simple problems within a variety of fields of study. The 

technique of modeling will be incorporated to approximate the results of solutions, which 

serve as possible future tendencies for human culture. Each model predicts random 

events with increasing scope, more accuracy and sophistication until merging with the 
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others and incorporating the entire global knowledge base thus realizing the benefit of 

both empirical data and its correlations. 

Today... they're coming to America. 

There have been some states, which have modeled their 'environmental posture' 

after the Dutch. Team-based organizations have been used in Kentucky to interpret the 

threats and problems involving the ecosystem, human health and the quality of life 

(Meyer, Lyons, Clapp, 33). With this example we can look at a specific problem, 

automobile emissions, with the intent to find a solution not limited to a single factor but 

in consideration of as many of the relevant variables as can be quantified within a finite 

space, probably three. Assume the problem of reducing total automobile emissions for a 

given area, with initial studies indicating both public transportation and decreased 

emissions as plausible solutions. One scenario reduces emissions by reducing the 

number of miles driven per car the other by reducing the amount of emissions per mile 

driven. Of course, enacting both measures will do more yet not enough to achieve 

significant improvements. However, for the sake of this simple model let's suppose this 

program was funded by a certain percentage of revenue generated through tourism. If the 

emission reduction approach is taken, it is possible to reduce the emissions of a single 

vehicle while increasing the total emissions for a given area, because the more tourists 

the more cars carrying tourists and causing the emissions we are trying to reduce (Meyer, 

Lyons, Clapp, 31). Given these limited variables, it seems the public transportation 

approach will have a greater chance at reducing total emissions. 

Generally speaking, Technology Change Scenarios (TCS) hold more promise than 

Policy Change Scenarios (PCS) with the exception of methane and recycling (Meyer, 
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Lyons, Clapp, 120). The example above could be construed as the PCS of public 

transportation versus the TCS of cleaner engine perhaps skewed by the added element of 

a funding source. It could also be classified as the TCS of the public transportation 

achieving a level of quality preferable to private transportation, versus the PCS, or lack of 

policy change, of status quo development of automobile performance standards. 

Semantics confuse the question. An approximation could be generated with a model, or 

several models to achieve a better approximation. In the Kentucky example, computer 

programs such as POLESTAR and REMI were used to project environmental scenarios 

against economic development to estimate certain levels of pollutants and growth of the 

economy (Meyer, Lyons, Clapp, 81, 85). 

The strategy utilized in the Kentucky project offers a definitive example of an 

integrated approach coupled with modeling, although the specific parameters of this case 

are quite limited. First, the significant environmental issues were prioritized through the 

collaboration of involved citizens and expert researchers in the Kentucky Outlook Project 

2000. Entities such as the Long Term Policy Research Center (LTRPC) develop a cross-

impact matrix quantifying the interrelatedness of economic factors with environmental 

impact (Meyer, Lyons, Clapp, 45-47). 

One method for expressing such a relationship is with a correlation matrix with 

entries derived from a ratio between the covariance and product of the standard 

deviations of the corresponding axis points. The correlation coefficient is a value 

between - 1 and 1 where 0 indicates no correlation; negative values represent inverse 

correlation and positive values reveal direct correlation. For example, if the variables of 

automobile emissions (ie. miles driven, fuel efficiency, chemical concentrations etc.) are 
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listed down each axis of a two-dimensional matrix, the diagonal of the matrix represents 

the correlation of each variable with itself. Therefore, the diagonal entries are always one 

and the upper and lower triangular matrices are symmetrical. The correlation matrix can 

be used to simulate the behavior of particular variables through the manipulation of 

known values, thus allowing for the speculation of multiple scenarios. 

There are several statistical techniques to both approximate solutions and interpret 

other approximations by quantifying expected error between theoretical and empirical 

and measured results. This paper does not provide such calculations that follow 

recording specific results, generating calibrated models and refining techniques of 

analysis. In an effort to design a framework, Markov processes offer insight to the 

likelihood of states of nature. In fact, there are projects of this sort presently at the 

University of North Texas emerging from the convocation of computer generated 

statistical interpretations of ecological states. This paper introduces the breadth of 

implications of the development of more sophisticated numerical representations of 

nature and humanity in an effort to quantify position and influence direction. 

The Kentucky case examined five sectors, coal energy, manufacturing, tobacco 

agriculture, economic tourism and sustainable wood processing. Two scenarios were run. 

The first, known as the Baseline Status Quo scenario, assumed no significant change in 

policy. The Restructured Combined Change scenario accounted for specified changes in 

each of the five factor groups (Meyer, Lyons, Clapp, 89). The policy and practice shift 

associated with the Restructured Combined Change scenario gives rise to another layer of 

the conundrum and much speculation regarding how such changes can be achieved. 

Since the modeling projections are based upon physical parameters, which in turn 
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determine regulations, changes in behavior are best dictated by mandates based upon 

empirical results rather than political ideals. 

The Baseline scenario and the Restructured scenario yielded no improvement of 

environmental conditions. Despite advances in technology, expansion of values and 

more efficient practices, the economic impact upon the environment and depletion of 

resources shall escalate beyond the carrying capacity. Furthermore, there is no viable 

economic plan within sustainable environmental parameters (Meyer, Lyons, Clapp, 112, 

116,128, 129). There is sufficient data for such assessments available in many 

environmental projections. Refinements of modeling and more accurate estimates 

promise a deeper understanding and broader scope enhancing the peripheral components. 

This fact demands engaged research that presses the boundaries of plausible futures. 

However, improvements in data and modeling do not improve judgment (Meyer, Lyons, 

Clapp, 135, 137). The enhanced understanding obtained through modeling suggests a 

more efficient integration of research and policy. For decades, science has closely 

monitored our impact with no reward except more research. The economy treats the 

environment like capital debt to be settled after the investments pan out, but what is the 

pay off? Some, like the anti-Malthusians, believe technology will allow population 

growth to maintain until humans can think themselves off this rock. They need as much 

time as possible and, therefore, should move efficiently to optimize longevity. 

Deep in the heart of Texas 

A local example of modeling techniques is presented in a U.S. Geological Survey 

of Lake Houston. The purpose to the survey was to explore scenarios to supplement 

Lake Houston by diverting the Trinity River, to meet increasing water demands, brought 
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about by population growth and urban development. Simulations were conducted to 

estimate the possible changes in water conditions, i.e. temperature, ph, chlorophyll, and 

other chemical components (USGS, 00-4082). By understanding the change in levels of 

nitrogen, phosphorous and dissolved oxygen, the growth of algae, bacteria and other 

micro-organisms along with impact to predatory fish and the surrounding area can be 

assessed. Modeling allows the comparison of multiple scenarios while using minimal 

investments of time and resources and decreasing risk by making informed decisions. A 

similar survey was conducted of the Lake Worth portion of the Trinity River. The 

primary concern address was the seepage of fuel constituents and other industrial 

chemicals into the ground water (USGS, 96-4091). Understandably, the scope of any 

individual survey is limited. However, a more succinct assessment of the Trinity River 

would locate overlapping issues and provide information leading to more efficient 

management practices. The Trinity River is fed by a large number of sources, tributaries 

and runoff and constitutes a watershed an spanning 17,965 square miles or 6% of the land 

mass of Texas and services or supplies 5 million people. 

There is a shift in 

policy at the national level towards watershed management. A watershed is the entire 

area draining into a localized water source. This approach is preferred because it best 

evaluates the overall impact of practices and procedures. A specific example is the 

Mississippi River. At the point it drains into the Gulf of Mexico, New Orleans is a 

dangerous concentration from runoff of fertilizers, pesticides and water-soluble 

chemicals. The consequences are the nations highest caner rates and vast volumes of the 
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Gulf of Mexico unable to support life. Locally, the Trinity River is an example of a lack 

of watershed management. 

Texas, specifically the Dallas/Ft. Worth metroplex, is an example of the 

combination and contrast of the above-mentioned concepts. Unlike the Netherlands, 

there are no space restrictions (i.e. mountains, lakes or political boundaries) upon the 

physical expansion of urban areas. For perspective, the density of the Netherlands is 

comparable to the entire state of Texas living within the D/FW metroplex. However, 

unlike the Netherlands, Texas is bereft of water. Consequences are most evident in urban 

areas, which are out growing their resources. A superficial comparison of Dutch and 

Texan environmental policies reveals similar scientific understanding and divergent 

implementation. 

The Texas Natural Resources Conservation Commission (TNRCC) is one of the 

departments along with the Texas General Land Office, Water Development Board and 

the Railroad Commission of Texas responsible for implementation of federal legislation. 

The State of Texas Environmental Priorities Project is a report by the TNRCC classifying 

environmental concerns, problems and policies. Executive decisions are influenced by 

committees, which in turn, consult with advisory panels or delegate to subcommittees. 

The primary subcommittees are the public advisory panels and the scientific advisory 

panels or work groups. The public committee is intended to represent the popular 

concerns of citizens with members hailing from the League of Women Voters, American 

Cancer Society, Sierra Club, NAACP, Industrial Areas Foundation, Texas Farm Bureau 

and Texas Mid-Continent Oil and Gas Association just to name a few. There are three 

scientific workgroups and each prioritizes concerns from a particular platform such as 
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ecological, human health and socioeconomic. The workgroups consist of academics 

from various universities, researchers from state departments, elected officials and 

associates of the TNRCC (State of Texas Environmental Priorities Project, Volume 1, 

1996). There are striking comparisons between the Texas and Dutch delegation of 

research. Both approaches offer a thorough perspective considering scientific research, 

popular opinion and socioeconomic concerns. However, a Congress that meets every 

other year monitors Texas policy and the governor's office has been stripped bare by 

previous corruption. Whereas Dutch legislation is subject to systematic assessment and 

evaluation by internal procedures dedicated to the health of the environment and deemed 

90% sustainable by independent inspectors (De Vries, Yvonne 115). 

The sentiments of Texas politicians are as diverse as the interests they represent. 

The nuances of political, economic and environmental interactions are complex and 

intricate at best, yet it is their relation that signifies conscious influence and recourse. 

The League of Women's voters organized the words of some candidates. 

When given a 75-word limit to discuss the role of state government in developing 

a balance between environmental concerns and economic interests, 

Tom Kelly, Republican candidate for lieutenant governor, replied 

"Must stop and put environmental aside now and stay with it." 

Paul C. Looney, Democrat for Railroad Commissioner, responded to the question, 

What do you see as the role of the Commission in protecting groundwater in mining 

operations? 
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By saying, "no Texan should ever fear that their groundwater is threatened by a 

commercial venture. The Railroad Commission has the primary role in assuring that 

clean groundwater is and remains a sacred right of all Texans." 

Looney's statement is grammatically sound yet reveals a subtle ploy in which, 

according to Michael Moore, legitimate fear is manipulated for capital gain. By this he 

means that people surrender portions of themselves to their government in exchange for 

the benefits offered through cooperation. In times of crisis, such as a terrorist attack, 

instinctual responses direct humans to the shelter of community or the faith of religion or 

strength of government. When social losses include "peace of mind" one may tend to 

cling to the imposed system for lack of immediate alternatives or else question the 

capacity of those entrusted to make decisions. An example of heightened passions is 

seen during war as both patriotic and activist sentiments and exhibits accelerate. 

Comparing conventional and white-collar crime reveals the political fear mechanism at 

work. Although white-collar crime is estimated to cost 300-500 billion dollars, compared 

to 13.4 billion dollars for conventional crime (Henslin, 186). Conventional crime 

receives more attention through dramatization by the news and entertainment media. 

Such sensationalism, builds fear among the public, thus, causing increased dependency 

upon the institutions created to protect the public, therefore creating more opportunities 

for corruption. 

Know the code 

According to the State of Texas Environmental Priorities Project, each of the 

committees considered twenty-seven environmental issues and ranked those deemed 

most significant according to the level of impact. Some of the most major are habitat 
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alteration, loss of biodiversity, global warming, air pollution, pesticide, abandoned site 

and spill contamination along with waste handling and disposal. Many of these issues 

overlap in both cause and effect while affecting both local and global populations; these 

facts merit a broad ranged view of problems and solutions. Looking specifically at 

groundwater, the Human Health Workgroup and the Socioeconomic Workgroup ranked 

groundwater 5 out of 14 and 14 out of 19 respectively, while the Ecological Workgroup 

did not analyze groundwater quality, although surface water quality was 4 out of 9 and 

water availability was 9 out of 9. Both workgroups considering groundwater sited 

general contamination and the unregulated status of the private groundwater sources as 

primary concerns. According to 1992 estimates there were approximately 423,000 

private wells in the state of Texas being used directly by more than 6% of the population. 

The EPA reports about 77,500 million gallons of ground water are withdrawn daily, 63% 

of which is used for irrigation. These wells are used for farming, for livestock and for 

general human needs with no estimation of indirect effects associated with consumption 

of products produced with the groundwater or seepage into surface sources. Damage to 

the groundwater supply mandates attention because it poses an unseen threat to human 

health and longevity. 

A looming discrepancy concerning the Texas legislative approach to groundwater 

is the lack of specific policy. Groundwater is treated as the property of the owner of the 

land or the water rights if they have been sold. Regardless, percolating groundwater and 

the right to use that water are private property according to Texas Law under sections 

26.121 and 26.401of the Texas Water Code. There are economic and social 

repercussions to such neglect. $1,375 billion spent cleaning the 6234 contamination 
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cases between 1989 and 1993. However, this amount is obtained from the Petroleum 

Storage Tank Division of the TNRCC, which estimates $258,777 per incident regardless 

of type or extent of contamination. There is substantial error with the approximated costs 

attributed to the lack of specific research and effort to reconstitute the water quality. 

Other costs that compound groundwater issues are a half billion dollars per year for 

cancer related pesticide exposure not including long term impairment of water supply or 

non-cancer cases of diminished health, a half billion dollars in flood damage for not 

geologically copasetic cities, another half billion dollars for the 83 surface water bodies 

not supporting either aquatic life or contact recreation, $30 billion in lost income due to 

draught, no unified management and unsustainable consumption practices and an overall 

loss of "peace of mind" by more than half the state population. 

Conclusion 

This paper functions as an introduction to the complex manner in which social 

problems can be interpreted in terms of hydrological and environmental issues. To settle 

the issue facing society it is first necessary to quantify both the impact humans impose 

upon their surroundings and the effects of natural repercussions. Eventually, the 

problems shall percolate into mathematical expressions and be transferred into computer 

simulations for the benefit of modeling. Modeling offers valued insight as well as 

providing a long-range gauge by which humans can chart the affects of progress. Better 

models offer better approximations of the position and preferred movement of larger 

communities and perhaps the globe. Empirical data already plays a critical role in the 

development of social policies and practices. However, there are stark discrepancies 

between fact and intention and intension and result. 
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