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INTRODUCTION TO THE 1998 REVISION 


 


	In the period since this paper was first published  ( Bartlett 1994 ), reprints have been widely distributed.  Since then the author has received no communications suggesting that this paper contained errors.  This could indicate that either readers have found the paper to be reasonable, or that they believe it is so completely wrong as to be unworthy of criticism.





	The main message of the paper is contained in the first two Laws of Sustainability, which point out that in any society, population growth cannot be sustained, and that the larger the population, the more difficult it will be for the society to achieve sustainability.





	The Brundtland Report  ( Brundtland 1987 )  is, in  1998,  more than a decade old.  The definition of sustainability given in that report remains the definition that is frequently cited by persons writing and speaking of sustainability.  





	Many parts of the original paper have been revised and updated, but the Laws, Hypotheses, Observations and Predictions relating to sustainability have had only minor revisions and additions.








ABSTRACT





	The related terms, "sustainable" and "sustainability" are popularly used to describe a wide variety of activities which are generally ecologically laudable but which may not be sustainable.  An examination of major reports reveals contradictory uses of the terms.  An attempt is made here to give a firm and unambiguous definition to the concept of sustainability and to translate the definition into a series of laws and hypotheses which, it is hoped, will clarify the implications of the use of the concept of sustainability. These are followed by a series of observations and predictions that relate to "sustainability." The laws should enable one to read the many publications on sustainability and help one to decide whether the publications are seeking to illuminate or to obfuscate.








INTRODUCTION





	In the  1980s  it became apparent to thoughtful individuals that populations, poverty, environmental degradation, and resource shortages were increasing at a rate that could not long be continued.  Perhaps most prominent among the publications that identified these problems in hard quantitative terms and then provided extrapolations into the future, was the book Limits to Growth ( Meadows, et.al. 1972 ) which simultaneously evoked admiration and consternation.  The consternation came from traditional "Growth is Good" groups all over the world.  Their rush to rebuttal was immediate and urgent, prompted perhaps by the thought that the message of Limits was too terrible to be true. ( Cole, et. al. 1973 )  As the message of Limits faded, the concept of limits became an increasing reality with which people had to deal.  Perhaps, as an attempt to offset or deflect the message of Limits, the word "sustainable" began to appear as an adjective that modified common terms.  It was drawn from the concept of "sustained yield" which is used to describe agriculture and forestry when these enterprises are conducted in such a way that they could be continued indefinitely, i.e., their yield could be sustained.  The introduction of the word "sustainable" provided comfort and reassurance to those who may momentarily have wondered if possibly there were limits.  So the word was soon applied in many areas, and with less precise meaning, so that for example, with little visible change,  "development" became "sustainable development," etc.  One would see political leaders using the term "sustainable" to describe their goals as they worked hard to create more jobs, to increase population, and to increase rates of consumption of energy and resources.  In the manner of Alice in Wonderland, and without regard for accuracy or consistency, “sustainability” seems to have been redefined flexibly to suit a variety of wishes and conveniences.  








THE MEANING OF SUSTAINABILITY





	First, we must accept the idea that "sustainable" has to mean “for an unspecified long period of time.”





	Second, we must acknowledge the mathematical fact that steady growth ( a fixed percent per year ) gives very large numbers in modest periods of time.  For example,  a population of  10,000  people growing at  7 %  per year will become a population of  10,000,000  people in just  100  years. ( Bartlett 1978 )





	From these two statements we can see that the term "sustainable growth" implies "increasing endlessly," which means that the growing quantity will tend to become infinite in size.  The finite size of resources, ecosystems, the environment, and the Earth, lead one to the most fundamental truth of sustainability:





		When applied to material things, 


		the term "sustainable growth" is an oxymoron.





( One can have sustainable growth of non-material things such as inflation. )





	Daly has pointed out that “sustainable development” may be possible if materials are recycled to the maximum degree possible, and if one does not have growth in the annual material throughput of the economy.  ( Daly 1994 )








THE USE OF THE TERM “SUSTAINABLE”


	


	A sincere concern for the future is certainly the factor that motivates many who make frequent use of the word, "sustainable."  But there are cases where one suspects that the word is used carelessly, perhaps as though the belief exists that the frequent use of the adjective "sustainable" is all that is needed to create a sustainable society.    





	"Sustainability" has become big-time.  University centers and professional organizations have sprung up using the word "sustainable" as a prominent part of their names.  Politicians have gotten into the act.  For example, a governor recently appointed a state advisory committee on global warming.  The charge to the committee was not to see what the state could do to reduce its contribution to global warming, but rather the committee was to work to attract to the state, companies and research grants dealing with the topic of global warming.  The governor’s charge has the effect of increasing the state’s production of greenhouse gases  ( a move away from sustainability )  and thus increasing the state’s contribution to global warming. In some cases, these big-time operations may be illustrative of what might be called the "Willie Sutton school of research management." ( Sutton )


  


  	For many years, studies had been conducted on ways of improving the efficiency with which energy is used in our society.  These studies have been given new luster by referring to them now as studies in the "sustainable use of energy."  





	The term “sustainable growth” is used by our political leaders even though the term is clearly an oxymoron.  In a recent report from the Environmental Protection Agency we read that:





President Clinton and Vice President Gore wrote in Putting People First, 


"We will renew America's commitment to leave our children a better nation - - a nation whose air, water, and land are unspoiled, whose natural beauty is undimmed, and whose leadership for sustainable global growth is unsurpassed." ( EPA 1993 )


	


We even find a scientist writing about "sustainable growth:"  





...the discussions have centered around the factors that will determine [ a ] level of sustainable growth of agricultural production.  ( Abelson 1990 )





	And so we have a spectrum of uses of the term "sustainable."  At one end of the spectrum, the term is used with precision by people who are introducing new concepts as a consequence of thinking profoundly about the long-term future of the human race.  In the middle of the spectrum, the term is simply added as a modifier to the names and titles of very beneficial studies in efficiency, etc. that have been in progress for years.  Near the other end of the spectrum, the term is used as a placebo.  In some cases the term may be used mindlessly ( or possibly with the intent to deceive )  in order to try to shed a favorable light on continuing activities that may or may not be capable of continuing for long periods of time.  At the very far end of the spectrum, we see the term used in a way that is oxymoronic.





	This wide spectrum of uses is a source of confusion, because people can ask, "Just exactly what is meant when the word 'sustainable' is used?"  Is the use of the word "sustainable" sufficient to identify the user as one who is widely literate, numerate, and ecolate, in matters relating to the long-range problems of the human race?  Unfortunately, the answer seems to be “No.”





	Let us examine the use of the term "sustainable" in some major environmental reports.  








SUSTAINABILITY





	The terms "sustainable" and  "sustainability"  burst into the global lexicon in the 1980s as the electronic news media made people increasingly aware of the growing global problems of overpopulation, drought, famine, and environmental degradation that had been the subject of Limits to Growth in the early 1970s, ( Meadows, et.al. 1972 ).  A great increase of awareness came with the publication of the report of the United Nations World Commission on Environment and Development, the Brundtland Report, which is available in bookstores under the title Our Common Future. ( Brundtland 1987 ) 


	


		In graphic and heart-wrenching detail, the Report places before the reader the enormous problems and suffering that are being experienced with growing intensity every day throughout the underdeveloped world.  In the foreword, before there was any definition of "sustainable," there was the ringing call:





What is needed now is a new era of economic growth -  growth that is forceful and at the same time socially and environmentally sustainable. ( p. xii )  





One should be struck by the fact that here is a call for "economic growth" that is "sustainable".  One has to ask if it is possible to have an increase in ecomomic activity ( growth ) without having increases in the rates of consumption of non-renewable resources?  If so, under what conditions can this happen?  Are we moving toward those conditions today?  What is meant by the undefined terms, “socially sustainable” and “environmentally sustainable?”  Can we have one without the other?  





	As we have seen, these two concepts of  "growth"  and  "sustainability"  are in conflict with one another, yet here we see the call for both.  The use of the word "forceful" would seem to imply "rapid," but if this is the intended meaning, it would just heighten the conflict.  





	A few pages later in the Report we read:





Thus sustainable development can only be pursued if population size and growth are in harmony with the changing productive potential of the ecosystem. ( p. 9 )





One begins to feel uneasy.  “Population size and growth” are vaguely identified as possible problem areas, but we don’t know what the Commission means by the phrase "in harmony with...?"  It can mean anything.  By page 11 the Commission acknowledges that population growth is a serious problem, but then:





The issue is not just numbers of people, but how those numbers relate to available resources. Urgent steps are needed to limit extreme rates of population growth.  [ emphasis added ]





The suggestion that "The issue is not just numbers of people" is alarming.  Neither "limit" nor "extreme" are defined, and so the sentence gives the impression that most population growth is acceptable and that only the undefined "extreme rates of population growth" need to be dealt with by some undefined process of limiting.  By page 15 we read that: 





A safe, environmentally sound, and economically viable energy pathway that will sustain human progress into the distant future is clearly imperative.





Here we see the recognition that energy is a major long-term problem: we see no recognition that enormous technical and economic difficulties can reasonably be expected in the search for an “environmentally sound and economically viable energy pathway.”  Most important here is the acknowledgment that "sustainable" means "into the distant future."  





	As the authors of the Report searched for solutions, they called for large efforts to support "sustainable development."  The Report’s definition of "sustainable development" has been widely used by others.  It appears in the first sentence of Chapter 2, ( p. 43 ):  





Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs.	





This definition, coupled with the earlier statement of the need to "sustain human progress into the distant future,"  are crucial for an understanding of the term, "sustainable development."


  


	Unfortunately, the definition gives no hint regarding the courses of action that could be followed to meet the needs of the present, but which would not limit the ability of generations, throughout the distant future, to meet their own needs, even though it is obvious that non-renewable resources consumed now will not be available for consumption by future generations.  





	The Commission recognizes that there is a conflict between population growth and development: ( p. 44 )





An expansion in numbers [ of people ] can increase the pressure on resources and slow the rise in living standards in areas where deprivation is widespread.  Though the issue is not merely one of population size, but of the distribution of resources, sustainable development can only be pursued if demographic developments are in harmony with the changing productive potential of the ecosystem.





Can the Commission mean that population growth slows the rise of living standards only "in areas where deprivation is widespread?"  This statement again plays down the role of population size in exacerbating resource and environmental problems. The Commission repeats the denial that the problems relate to population size and it shifts the blame for the problems to the distribution of resources.  The Commission then speaks of "demographic developments," whatever that may mean, which must be "in harmony with...",  whatever that means.  If one accepts reports of the decline of "global productive potential of ecosystems"  due to deforestation, the loss of topsoil, pollution, etc., ( Kendall and Pimentel 1994 ) then the "in harmony with..." could mean that population also will have to decline.  But the Commission is very careful not to say this.





	These quotations are thought to be representative of the vague and contradictory messages that are in this important report.  As the Report seeks to address severe global problems, it clearly tries to marginalize the role of population size as an agent of causation of these problems.


  


	The Brundtland Commission Report's discussion of "sustainability" is both optimistic and vague.  The Commission probably felt that the discussion had to be optimistic, but given the facts, it was necessary to be vague and contradictory in order not to appear to be pessimistic.  





	Straight talk about the meaning of "sustainability" was similarly avoided in a more recent report that came out of the 1992 Earth Summit in Rio de Janeiro, which was:





...the largest gathering of world leaders in history [ which ] endorsed the principle of sustainable development.  ( Committee for a National Institute for the Environment 1993 )





The published version of the report carries the impressive title, Agenda 21, The Earth Summit Strategy to Save Our Planet.   ( Sitarz 1993 )  The text discusses the relation between population growth and the health of the planet:





The spiraling growth of world population fuels the growth of global production and consumption.  Rapidly increasing demands for natural resources, employment, education and social services make any attempts to protect natural resources and improve living standards very difficult.  There is an immediate need to develop strategies aimed at controlling world population growth. ( p. 44 )	





The first sentence is quite reasonable, but in the third sentence, what is meant by "controlling?"  "Controlling world population growth" could mean, "hold the annual population growth rate at its  1993  value of approximately  1.6 %  per year," which surely was not their intent.  Why does the Report use the phrase "controlling world population growth" when one suspects that the Report’s authors know full well that the critical challenge is to "Stop world population growth?"  Having thus made a politically correct statement of the problem, the Report then lists, under the heading, "Programs and Activities", the things that need to be done.  Here we would expect that the authors would concentrate on the hard realities.  Instead, it is all whipped cream.  Perhaps their strongest recommendation is: 





The results of all research into the impact of population growth on the Earth must be disseminated as widely as possible.  Public awareness of this issue must be increased through distribution of population-related information in the media. ( p. 45 )





How are we going to increase public awareness of the problem of population growth if the crucial report that purports to give guidelines for the future won't talk frankly and honestly about the problem?  How are we going to educate the public about the problem of population growth if we fail to set forth clearly the known concrete details of  "the impact of population growth on the Earth?"  





	Then, under the Report’s next heading of "National Population Policies" we read that:





The long term consequences of human population growth must be fully grasped by all nations.  They must rapidly formulate and implement appropriate programs to cope with the inevitable increase in population numbers. ( p. 45 )





The Report indicates a recognition of the fact that there are serious "long term consequences of human population growth." These consequences could have been explored in simple, concrete, and illuminating detail, and yet the Report fails to do the exploring.  The Report could have educated its readers about the "long-term consequences of continued population growth" and then could have identified for the readers the appropriate remedial courses of action which are necessary to achieve zero growth of population as rapidly as possible.  But to negate it all, the Report refers to the "inevitable increase in population numbers."  Thus the Report seems to say that nothing can be done.  This leads to the question, “If nothing can be done, why bother to educate people about the ‘long-term consequences of continued population growth’?”  





	This Report is loaded with admonitions suggesting that we all go out and embark on programs that are sustainable.  In enumerating the things that the Report suggests have to be done, the Report has both the comprehensive scope and the literary style of the Yellow Pages. The Report makes many references to sustainability, yet it artfully dodges the central issues relating to the meaning of "sustainability."





	Distribution, harmony, and "improvement in the capacity to assess the implications of population patterns" are important, but it seems clear that improvements in the human condition cannot be achieved without understanding and recognizing the importance of numbers, and in particular, numbers of people.  As we look here in the United States, and around the world, we can see that the numbers of people are growing, and we can see places where the problems associated with the growth are so overwhelming as to make it practically impossible to address the vitally important issues of education of women, distribution of resources, justice, and simple equity.





	The failure of the Report to address the population problem was underscored by Robert May ( May 1993 ).  May, who is Royal Society Research Professor at the University of Oxford and Imperial College, London, was reviewing a new book on biological diversity.  He observes that the book:





...says relatively little about the continuing growth of human populations.  But this is the engine that drives everything.  Patterns of accelerating resource use, and their variation among regions, are important but secondary: problems of wasteful consumption can be solved if population growth is halted, but such solutions are essentially irrelevant if populations continue to proliferate.  Every day the planet sees a net increase ( births less deaths ) of about one quarter of a million people.  Such numbers defy intuitive appreciation.  Yet many religious leaders seem to welcome these trends, seemingly motivated by calculations about their market share.  And governments, most notably that of the U.S., keep the issue off the international agenda; witness the Earth Summit meeting in Rio de Janeiro.  Until this changes, I see little hope.  








CARRYING CAPACITY





	The term "carrying capacity," long known to ecologists, has also recently become popular.  It "refers to the limit to the number of humans the earth can support in the long term without damage to the environment." ( Giampietro, et. al. 1992 )  The troublesome phrase here is "without damage to the environment."  One damages the environment when one kills a mosquito, builds a fire, erects a house, develops a subdivision, builds a power plant, constructs a city, explodes a nuclear weapon, or wages nuclear war.  Which, if any, of these things takes place "without damage to the environment?"  





	The concept of carrying capacity is central to discussions of population growth.  Since the publication of the original paper, the concept has been examined by Cohen in a book How Many People can the Earth Support? ( Cohen 1995 )   Cohen makes a scholarly examination of many past estimates of the carrying capacity of the Earth, and concludes that it is not possible to say how many people the Earth can support.  Furthermore, any calculated estimate of the carrying capacity of the Earth may be challenged and will certainly be ignored.  





	Human activities have already caused great change in the global environment.  May observes that ( May 1993 ):





...the scale and scope of human activities have, for the first time, grown to rival the natural processes that built the biosphere and that maintain it as a place where life can flourish.





	Many facts testify to this statement.  It is estimated that somewhere between  20  and  40  percent of the earth's primary productivity, from plant photosynthesis on land and in the sea, is now appropriated for human use.





An impact on the global environment of this magnitude is properly the cause for alarm.  





	We note that growing populations require growing numbers of jobs and growing rates of consumption of resources, and the satisfaction of these requirements is almost always at the expense of the carrying capacity of the environment.  





The inevitable and unavoidable conclusion is that if we want to stop the increasing damage to the global environment, as a minimum, we must stop population growth.   





	It won’t be easy.  Jerome B. Wiesner was President of M.I.T. ( 1971-1980 ) and was Special Assistant for Science and Technology for Presidents Kennedy and Johnson.  He made a very sobering observation about the conflict between the needs of humans and the needs of the environment if we are to maintain the carrying capacity of the Earth.    ( Wiesner 1989 )





There are no clear-cut ways to reconcile economic growth with the measures needed to curb environmental degradation, stretch dwindling natural resources and solve health and economic problems.





	So, instead of trying to calculate how many people the Earth can support, we should instead, focus on the question of why should we have more population growth.  This is nicely framed in the challenge:





Can you think of any problem, on any scale, from microscopic to global,


Whose long-term solution is in any demonstrable way,


Aided, assisted, or advanced, by having larger populations


At the local level, the state level, the national level, or globally?








DENIAL OF THE POPULATION PROBLEM





	There are prominent political leaders who believe that there is no population problem.  	





	For example, when Jack Kemp, who was then the  U.S. Secretary of Housing and Urban Development, was informed of a report from the United Nations that told of resource problems that would arise because of increasing populations, it was reported that he said, "Nonsense, people are not a drain on the resources of the planet."  ( Kemp 1992 )  





	Malcolm Forbes, Jr. Editor of Forbes Magazine had a similar response to the reports of global problems resulting from overpopulation in both the developed and underdeveloped parts of the world.  "It's all nonsense." ( Forbes 1992 )  





	Here are two presidential people who reject the notion of limits that are implied by the concept of sustainability.  Their expressions are consistent with a prominent refrain in presidential politics: “We can grow our way out of the problems.”





	Contrast these two statements with the words of the biologist E.O. Wilson who has written that:





	The raging monster upon the land is population growth.  In its presence, sustainability is but a fragile theoretical construct.  To say, as many do, that the difficulties of nations are not due to people but to poor ideology or land-use management is sophistic.








POPULATION AND THE ENVIRONMENTAL PROTECTION AGENCY





	The U.S. Environmental Protection Agency has done many constructive and beneficial things. The policies, actions, and leadership of the Agency are crucial to any hope for a sustainable society.  In a recent report from the Agency, we read:





In view of the increasing national and international interest in sustainable development, Congress has asked the Environmental Protection Agency ( EPA ) to report on its efforts to incorporate the concepts of sustainable development into the Agency's operations.





The Report ( EPA 1993 ) is both encouraging and distressing.  It is encouraging to read of all of the many activities of the Agency which help protect the environment.  It is distressing to search in vain through the Report for acknowledgment that population growth is at the root of most of the problems of the environment.  While the Brundtland Report says that population growth is not the central problem, the EPA report avoids making this allegation.  But the EPA report makes only a very few minor references to the environmental problems that arise as a direct consequence of population growth.


    


	The EPA report speaks of an initiative to pursue sustainable development in the Central Valley of California:





where many areas are experiencing rapid urban growth and associated environmental problems...





A stronger emphasis on sustainable agricultural practices will be a key element in any long-term solutions to problems in the area.  





There is no way that "A stronger emphasis on sustainable agricultural practices" can stop the “rapid urban growth” that is destroying farmland!  An emphasis on agriculture cannot solve the problem.  To solve the problems, one must stop the “rapid urban growth” which causes the problems.  It is pointless to focus on the development of  “sustainable agricultural practices” when agriculture will soon be displaced by the "rapid urban growth."   However, if  "A stronger emphasis on sustainable agricultural practices" means “stop the conversion of agricultural land to urban or other  developments,” then there is logic to the second of the statements.  





	With our present social and value systems, it is almost impossible to maintain agriculture in the face of urban population growth.  	





	In speaking of the New Jersey Coastal Management Plan for the management of an environmentally sensitive tidal wetland, the EPA report says:





The project involves balancing the intense development pressures in the area with wetlands wildlife protection, water quality, air quality, waste management, and other environmental considerations.





"Balancing" sounds nice, but it needs to be recognized that “balancing” generally means “yielding to.” 





	In the Pacific Northwest:





The EPA... is an active participant in these discussions, which focus on sustaining high quality natural resources and marine ecosystems in the face of rapid population and economic growth in the area.





	These quotations of minor sections of the EPA report make it clear that the EPA understands the origin of environmental problems.  Thus it is puzzling that the Agency so carefully avoids serious discussion of the fundamental source of so many of the problems it is called on to address.





	In this thirty page report on the Agency's programs, the term "sustainable development" is mentioned hundreds of times, and population growth, the most important variable in the equation, is mentioned just these few times. It is as though one attempted to build a  100  story skyscraper from good materials, but one forgot to put in a foundation.  





	A proposal for the establishment of a "National Institute for the Environment" ( 1993 ) is being advanced.  If the proposed institute is to be effective, its mission and charge must include, "Studying the demographic causes and consequences of environmental problems."  This means “look at the numbers!”








THE MARGINALIZATION OF MALTHUS





	We have seen how major national and international reports misrepresent and downplay   ( marginalize )  the quantitative importance of the arithmetic of population sizes and growth.  The importance of quantitative analysis of population sizes was pioneered by Thomas Malthus two hundred years ago, ( Appleman 1976 )  but the attempted marginalization of Malthus goes on today at all levels of society.





	In an article, “The Population Explosion is Over” Ben Wattenberg finds support for the title of his article in the fact that fertility rates are declining in parts of the world. ( Wattenberg 1997 )  Most of the countries of Europe are ( 1997 ) at zero population growth or negative population growth, and fertility rates in parts of Asia, have declined dramatically.  Rather than rejoicing over the clear evidence of this movement in the direction of sustainability, Wattenberg sounds the alarm over the “birth dearth” as though this fertility decline requires some immediate reversal or correction.





	The most extreme case is that of Julian Simon who advocates continued population growth long into the future.  Writing in the newsletter of a major think tank in Washington, D.C., Simon says:





We have in our hands now - actually in our libraries - the technology to feed, clothe, and supply energy to an ever-growing population for the next  7  billion years...  Even if no new knowledge were ever gained...we would be able to go on increasing our population forever. ( Simon 1995 )





It has been noted that a spherical earth is finite, but a flat earth can be infinite in extent.  So if Simon is correct, we must be living on a flat earth. ( Bartlett 1996 )








LIVING AT THE LIMIT





	As populations grow and demands on resources increase, an aspect of the problem that is often overlooked is the fact that there are major fluctuations in the ability of the environment to satisfy our needs.  In the case of municipal water, if we build new subdivisions sufficient to consume the limiting maximum output of our of our municipal water supply in wet years, then in dry years we will be seriously short.  When one is living at the limit of a renewable resource, small fluctuations in the annual yield of the resource can cause major dislocations.  Prudence dictates that one should plan to consume no more water annually than the water supply can deliver during the dryest years.  This problem is even more critical with world food supplies, which are very dependent on the vagaries of global weather patterns.








THE WORLD’S WORST POPULATION PROBLEM





	Echoing a view expressed earlier by the Ehrlichs  ( Ehrlich 1992 )  Bartlett points out that because of the high per capita consumption of resources in the U.S., we in the U.S. have the world’s worst population problem!  ( Bartlett 1997 )   Many Americans think of the population problem as being a problem only of “those people” in the undeveloped countries, but this serves only to draw attention away from the difficulties of dealing with our own problems here in the U.S.  It is easier to tell a neighbor to mow his / her yard than it is for us to mow our own yard.  With regard to other countries, we can offer family planning assistance on request, but in those countries we have no jurisdiction or direct responsibility.  Within our own country we have complete jurisdiction and responsibility, yet we fail to act to help solve our own problem.  In a speech at the University of Colorado, then U.S. Senator Tim Wirth observed that the best thing we in the U.S. can do to help other countries stop their population growth is to set an example and stop our own population growth here in the U.S.





	There can be no question about the difficulty that we will have to achieve zero growth of the population of the U.S.  An examination of the simple numbers makes the difficulty clear.  In particular, population growth has “momentum” which means that if one makes a sudden change in the fertility rate in a society, the full effect of the change will not be realized until every person has died who was living when the change was made.  Thus it takes approximately  70  years to see the full effect of a change in the fertility rate. ( Bartlett & Lytwak 1995 )








POPULATION GROWTH NEVER PAYS FOR ITSELF





	There are many encouraging signs from communities around the U.S. that indicate a growing awareness of the local problems of continued unrestrained growth of populations, because population growth in our communities never pays for itself.  Taxes and utility costs must escalate in order to pay for the growth.  In addition, growth brings increased levels of congestion, frustration, and air pollution.





	In recent years, several states have seen taxpayer revolts in the form of ballot questions that were adopted to limit the allowed tax increases.  These revolts were not in decaying rust-belt states; the revolts have been in the states that claimed to be the most prosperous because they had the largest rates of population growth.  These limits on taxes were felt to be necessary to stop the tax increases that were required to pay for the growth.  Unfortunately the growth has managed to continue, while the schools and other public agencies have suffered from the shortage of funds.                                                                                                                                                                                                                                                                                                                                                                              





 	How do we work on the local problem?  Many years ago I was discussing population growth of Boulder with a prominent member of the Colorado Legislature.  At one point he said: 





	"Al, we could not stop Boulder's growth if we wanted to!"  





I responded:





	"I agree, therefore let's put a tax on the growth so that, as a minimum, the growth pays 	for itself, instead of having to be paid for by the existing taxpayers."  





His response was quick and emphatic:  





	"You can't do that, you'd slow down our growth!"  





His answer showed the way: communities can slow their population growth by removing the many visible and hidden public subsidies that support and encourage growth.  





	The Tragedy of the Commons ( Hardin 1968 ) makes it clear that there will always be large opposition to programs of making population growth pay for itself. Those who profit from growth will use their considerable resources to convince the community that the community should pay the costs of growth.  In our communities, making growth pay for itself could be a major tool to use in stopping the population growth.    








PSEUDO SOLUTIONS: GROWTH MANAGEMENT - SMART GROWTH





	From the highest political and planning circles come various suggestions that are intended to address the problems caused by growth and thus to improve the quality of life.  Many of these suggestions are “pseudo solutions” to the problems.  At first glance, these sophistic solutions seem logical.  A moment’s thought will show that, in fact, they are false.





	The terms “growth management” and  “smart growth” are used interchangeably to describe urban developments that are functionally and esthetically efficient and pleasing.  Sometimes these planning processes are advocated by those who believe that we can’t stop population growth, therefore we must accomodate it as best we can.  Other times they are advocated by those who are actively advancing population growth.  The claim is made that growth management and smart growth “will save the environment.”  They don’t save the environment.  Whether the growth is smart or dumb, the growth destroys the environment.  “Growth management” is a favorite term used by planners and politicians.  With planning, smart growth will destroy the environment, but it will do it in a sensitive way.  It’s like buying a ticket on the Titanic.  You can be smart and go first class, or you can be dumb and go steerage.  In both cases, the result is the same.  But given the choice, most people would go first class.


	





PSEUDO SOLUTIONS: CREATING JOBS





	The favorite rallying cry of community leaders and politicians is, “We must create jobs.”





	One must respond to this cry by asking:





Did you know that in your community, 


creating jobs increases the number of people out of work?





Most people don’t understand this, even though it can be explained easily.  If the equilibrium unemployment rate is  5 % ,  and a new factory moves into town, the hiring at the new factory may lower the unemployment rate to  4 % .  But then new people move into the town to restore the unemployment rate to the equilibrium value of  5 % .  But this is  5 %  of a larger population, so the number of unemployed people has increased.  Every time 100 jobs are created in a community one can look for about  5  more unemployed people in the community.  





	The only possibility for having permanently low unemployment in a region is to build a wall around the region so that people can’t move in to take the jobs.  The constitutionally acceptable way to “build exclusionary walls” around a region is to be so successful in promoting your region that you drive up real estate prices to a very high level so that people can’t afford to move into the community.  This is the case in many popular recreational areas.








PSEUDO SOLUTIONS: BUILDING HIGHWAYS





	It is frequently said that we can reduce congestion and air pollution by building high-speed super highways.  This can be proven false by noting that if this were true, the air in Los Angeles would be the cleanest in the nation.  The falacy arises because of the fact that the construction of the new highways generates new traffic, not previously present, to fill the new highways to capacity. ( Bartlett 1969 )








PSEUDO SOLUTIONS: REGIONAL PLANNING





	As populations of nearby cities grow, the call is made for “regional solutions” to the many problems created by growth.  This has two negative effects:





1 )  Regional planning dilutes democracy.  A citizen participating in public affairs has five times the impact in his / her city of 20,000 as he / she would have in a region of 100,000 people.





2 )  The regional “solutions” are usually designed to accomodate past and predicted growth and hence they foster and encourage more growth rather than limiting it.  In the spirit of Eric Sevareid’s Law ( below ),  regional “solutions” enlarge the problems rather than solving them.  





One concludes that regional solutions to problems already caused by growth will work only if the growth is stopped.








POPULATION GROWTH DESTROYS DEMOCRACY





	In an interview ( Moyers 1989 ) Bill Moyers asked Isaac Asimov: 





What happens to the idea of the dignity of the human species if this population growth continues at its present rate?  





Asimov responded:





It will be completely destroyed.  I like to use what I call my bathroom metaphor: if two people live in an apartment and there are two bathrooms, then both have freedom of the bathroom.  You can go to the bathroom anytime you want to stay as long as you want for whatever you need.  And everyone believes in freedom of the bathroom; it should be right there in the Constitution.





But if you have twenty people in the apartment and two bathrooms, no matter how much every person believes in freedom of the bathroom, there is no such thing.  You have to set up times for each person, you have to bang on the door, “Aren’t you through yet?” and so on.





Asimov concluded with the profound observation:  





In the same way, democracy cannot survive overpopulation.  Human dignity cannot survive [overpopulation].  Convenience and decency cannot survive [overpopulation].  As you put more and more people onto the world, the value of life not only declines, it disappears.  It doesn’t matter if someone dies, the more people there are, the less one person matters. [ emphasis added ]  








WAR AND PEACE





	At the local or state levels, there is an interesting parallel between the promotion of growth ( unsustainability ) and the promotion of war, both of which can be very profitable for high level people but are very expensive for everyone else.  





	The waging of war is the sole enterprise of large military establishments.  Even the meanest mind knows what has to be done to win a war; "One has to beat the opponent," after which one can have a large party to celebrate the victory, pass out the medals, and then start preparing for the next war.  Promoting community growth is quite similar.  The promotion of growth is the sole enterprise of large municipal and state establishments, both public and private. It does not take much of a mind to know that victory in the growth war requires that your community beat competing communities to become the location of new factories.  Campaigns and battles are planned and, when a factory comes, there is a large party to celebrate the victory and pass out the awards.  Then the community warriors start fighting for even more new factories.





	In contrast, winning the peace is quite different.  Even the best minds don't know for sure the best way to "win the peace."  Compared to the groups that promote war, the public agencies that are devoted to maintaining peace are miniscule.  In the effort to maintain peace, there is no terminal point at which a party is in order where all can celebrate the fact that, "We won the peace!"  Winning the peace takes eternal vigilance.  Protecting the community environment from the ravages of growth is quite parallel.  The best minds don't know for sure the best way to do it.  There are few public establishments whose sole role is to preserve the environment.  One can postpone assaults on the environment, but by and large, it takes eternal vigilance of concerned citizens, who, at best, can only reduce the rate of loss of the environment.  There is no terminal time at which one can have a party to celebrate the fact that, "We have saved the environment!"








A HEALTHY ECONOMY





	For some time, the economy in the U.S. has been said to be “healthy.”  During this time studies shown that the economic gap between the well-to-do and the poor has been increasing.  This allows us to say that “healthy economy”  is one in which people with large incomes find that their incomes are rising more rapidly than their costs, while people with low incomes find that their incomes are rising less rapidly than their costs.








INJUSTICE AND INEQUITY





	The series of big city riots of the recent decades are symptoms of a deep-seated illness    ( injustice and inequity )  that we have ignored too long.  The illness is certainly made worse by the rapid population growth that consumes public and private resources in order to give generous returns to investors, with minimal benefits going to help the low income people who are adversely affected by the growth.  The public financial resources that are needed to pay the costs of population growth come at the expense of all manner of community programs that are essential for improving education, justice, and equity.  Injustice and inequity breed unrest and discontent.  When a condition of instability is reached, things can happen with surprising speed.  We were all stunned by the swiftness of the fall of the Soviet Union.








GLOBAL TRADE





	As we enter an era of expanded global trade, we need to know that technology has made it easy to conduct trade over long distances, and this ease of trade serves to block out our recognition of the concept of "carrying capacity."  Especially if their peoples are unsophisticated, these other places with which we trade with such ease, are used to provide an "away" from which we can get the resources we need, and to which we can later throw our trash.  Technology and trade combine to interfere with our understanding of the concept of limits.








LAWS RELATING TO SUSTAINABILITY





	Let us be specific and state that both "Carrying Capacity" and "Sustainable" imply  "for the period in which we hope humans will inhabit the earth." This means "for many millenia."    





	Many prominent individuals have given postulates and laws relating to population growth and sustainability.








THE TWO “POSTULATA” OF THOMAS MALTHUS





	The reverend Thomas Malthus used these two assumptions as the basis of his famous essay two hundred years ago. 





First, That food is necessary to the existence of man.





Secondly, That the passion between the sexes is necessary and will remain nearly in its present state.  ( Appleman, 1976 )








GARRETT HARDIN'S THREE LAWS OF HUMAN ECOLOGY 





	These three laws of human ecology were given by Garrett Hardin.   ( Hardin 1993 )  These are fundamental, and need to be known and recognized by all who would speak of sustainability.





First Law:  "We can never do merely one thing."


This is a profound and eloquent observation of the interconnectedness of nature.





Second Law:  "There's no away to throw to."


This is a compact statement of one of the major problems of the "effluent society."





Third Law:  The impact ( I ) of any group or nation on the environment is represented qualitatively by the relation:





	I  =  P A T





Here  P  is the size of the population, A  is the per-capita  affluence, measured by per-capita annual consumption, and  T  is a measure of the damage done by the technologies that are used in supplying the consumption.  Hardin attributes this law to Ehrlich and Holdren. ( Ehrlich and Holdren 1971 )





	The suggestion may be made that Hardin’s Third Law is too conservative.  The Third Law suggests that  I  varies as  Pn  where  n = 1.  There are situations where the impact of humans increases more rapidly than linearly with the size  P  of the population.  In these cases,   n > 1.








BOULDING'S THREE THEOREMS 





	These theorems are from the work of the eminent economist Kenneth Boulding.               ( Boulding 1971 )





First Theorem: "The Dismal Theorem"   If the only ultimate check on the growth of population is misery, then the population will grow until it is miserable enough to stop its growth.





Second Theorem: "The Utterly Dismal Theorem"  This theorem states that any technical improvement can only relieve misery for a while, for so long as misery is the only check on population, the [ technical ] improvement will enable population to grow, and will soon enable more people to live in misery than before.  The final result of [ technical ] improvements, therefore, is to increase the equilibrium population which is to increase the total sum of human misery.





Third Theorem: "The moderately cheerful form of the Dismal Theorem"  Fortunately, it is not too difficult to restate the Dismal Theorem in a moderately cheerful form, which states that if something else, other than misery and starvation, can be found which will keep a prosperous population in check, the population does not have to grow until it is miserable and starves, and it can be stably prosperous.





Boulding continues:





Until we know more, the Cheerful Theorem remains a question mark.  Misery we know will do the trick.  This is the only sure-fire automatic method of bringing population to an equilibrium.  Other things may do it.





In another context, Boulding observed that: 





The economic analysis I presented earlier indicates that the major priority, and one in which the United Nations can be of great utility, is a world campaign for the reduction of birth rates.  This, I suggest, is more important than any program of foreign aid and investments.  Indeed, if it is neglected, all programs of aid and investment will, I believe, be ultimately self-defeating and will simply increase the amount of human misery. ( Boulding 1971, p. 361 )








ABERNETHY’S AXIOM





	Motivation, rather than differential access to modern contraception is a major determinant of fertility.  Individuals frequently respond to scarcity by having fewer children, and to perceived improved economic opportunity by having more children.  Contrary to the demographic transition model, economic development does not cause family size to shrink; rather, at every point where serious economic opportunity beckons, family size preferences expand. ( Abernethy 1993b )





A)  Foreign aid conveys to the recipients the perception of improving economic wellbeing, which is followed by an increase in the fertility of the recipients of the aid.





B)  Migrations from regions of low economic opportunity to places of higher economic opportunity result in an increase in the fertility of the migrants that persists for a generation or two.








LAWS, HYPOTHESES, OBSERVATIONS AND PREDICTIONS RELATING TO SUSTAINABILITY





	The Laws, Hypotheses, Observations, and Predictions that follow are offered to define the term "sustainability."  In some cases these statements are accompanied by corollaries that are identified by capital letters.  They all apply for populations and rates of consumption of goods and resources of the sizes and scales found in the world in 1998, and may not be applicable for small numbers of people or to groups in primitive tribal situations.





	These Laws are believed to hold rigorously.





	The Hypotheses are less rigorous than the laws.  There may be exceptions to some, and some may be proven to be wrong.  Experience may show that some of the hypotheses should be elevated to the status of laws.





	The Observations may shed light on the problems and on mechanisms for finding solutions to the problems.





	The Predictions are those of a retired nuclear physicist who has been watching these problems for several decades.





	The lists are but a single compilation, and hence may be incomplete.  Readers are invited to communicate with the author in regard to items that should or should not be in these lists.





	In many cases, these laws and statements have been recognized, set forth, and elaborated on by others.    








LAWS RELATING TO SUSTAINABILITY





First Law: Population growth and / or growth in the rates of consumption of resources cannot be sustained.





A)  A population growth rate less than or equal to zero and declining rates of consumption of resources are a necessary, but not a sufficient, condition for a sustainable society.





B)  Unsustainability will be the certain result of any program of  "development," that does not plan the achievement of zero ( or a period of negative ) growth of populations and of rates of consumption of resources.  This is true even if the program is said to be “sustainable.”





C)  The research and regulation programs of governmental agencies that are charged with protecting the environment and promoting "sustainability" are, in the long run, irrelevant, unless these programs address vigorously and quantitatively the concept of carrying capacities and unless the programs study in depth the demographic causes and consequences of environmental problems.





D)  Societies, or sectors of a society, that depend on population growth or growth in their rates of consumption of resources, are unsustainable.





E)  Persons who advocate population growth and / or growth in the rates of consumption of resources are advocating unsustainability.





F)  Persons who suggest that sustainability can be achieved without stopping population growth are misleading themselves and others.





G)  Persons whose actions directly or indirectly cause increases in population or in the rates of consumption of resources are moving society away from sustainability.                ( Advertising your city or state as an ideal site in which to locate new factories, indicates a desire to increase the population of your city or state. ) 


 


H)  The term "Sustainable Growth" is an oxymoron. 








Second Law: In a society with a growing population and / or growing rates of consumption of resources, the larger the population, and / or the larger the rates of consumption of resources, the more difficult it will be to transform the society to the condition of sustainability.








Third Law: The response time of populations to changes in the human fertility rate is the average length of a human life, or approximately  70  years. ( Bartlett and Lytwak 1995 )  [ This is called "population momentum." ]





A)  A nation can achieve zero population growth if: 


	a)  the fertility rate is maintained at the replacement level for  70  years, and


	b)  there is no net migration during the  70  years.


	During the  70  years the population continues to grow, but at declining rates 	until the growth finally stops.





B)  If we want to make changes in the total fertility rates so as to stabilize the population by the mid - to late  21st  century, we must make the necessary changes before the end of the  20th  century.





C)  The time horizon of political leaders is of the order of two to eight years.





D)  It will be difficult to convince political leaders to act now to change course, when the full results of the change may not become apparent in the lifetimes of those leaders. 








Fourth Law:  The size of population that can be sustained ( the carrying capacity ) and the sustainable average standard of living of the population are inversely related to one another.  (This must be true even though Cohen asserts that the numerical size of the carrying capacity of the Earth cannot be determined, ( Cohen 1995 ))





A)  The higher the standard of living one wishes to sustain, the more urgent it is to stop population growth.





B)  Reductions in the rates of consumption of resources and reductions in the rates of production of pollution can shift the carrying capacity in the direction of sustaining a larger population. 








Fifth Law:  Sustainability requires that the size of the population be less than or equal to the carrying capacity of the ecosystem for the desired standard of living.





A)  Sustainability requires an equilibrium between human society and dynamic but stable ecosystems. 





B)  Destruction of ecosystems tends to reduce the carrying capacity and / or the sustainable standard of living.





C)  The rate of destruction of ecosystems increases as the rate of growth of the population increases.





D)  Population growth rates less than or equal to zero are necessary, but are not sufficient, conditions for halting the destruction of the environment.  This is true locally and globally.








Sixth Law: ( The lesson of "The Tragedy of the Commons" ) ( Hardin 1968 ):  The benefits of population growth and of growth in the rates of consumption of resources accrue to a few; the costs of population growth and growth in the rates of consumption of resources are borne by all of society.





A)  Individuals who benefit from growth will continue to exert strong pressures supporting and encouraging both population growth and growth in rates of consumption of resources.





B)  The individuals who promote growth are motivated by the recognition that growth is good for them.  In order to gain public support for their goals, they must convince people that population growth and growth in the rates of consumption of resources, are also good for society.  [ This is the Charles Wilson argument: if it is good for General Motors, it is good for the United States.]   ( Yates 1983 )








Seventh Law: Growth in the rate of consumption of a non-renewable resource, such as a fossil fuel, causes a dramatic decrease in the life-expectancy of the resource.





A)  In a world of growing rates of consumption of resources, it is seriously misleading to state the life-expectancy of a non-renewable resource "at present rates of consumption," i.e., with no growth.  More relevant than the life-expectancy of a resource is the expected date of the peak production of the resource, i.e. the peak of the Hubbert curve.  ( Hubbert 1974 )





B)  It is intellectually dishonest to advocate growth in the rate of consumption of non-renewable resources while, at the same time, reassuring people about how long the resources will last "at present rates of consumption.” ( zero growth )








Eighth Law: The time of expiration of non-renewable resources can be postponed, possibly for a very long time, by:





i ) technological improvements in the efficiency with which the resources are recovered and used 





ii ) using the resources in accord with a program of  "Sustained Availability,"  ( Bartlett  1986 ) 





iii ) recycling





iv ) the use of substitute resources. 








Ninth Law: When large efforts are made to improve the efficiency with which resources are used, the resulting savings are easily and completely wiped out by the added resources consumed as a consequence of modest increases in population.  





A)  When the efficiency of resource use is increased, the consequence often is that the "saved" resources are not put aside for the use of future generations, but instead are used immediately to encourage and support larger populations.  





B)  Humans have an enormous compulsion to find an immediate use for all available resources.








Tenth Law: The benefits of large efforts to preserve the environment are easily canceled by the added demands on the environment that result from small increases in human population.








Eleventh Law: ( Second Law of Thermodynamics ) When rates of pollution exceed the natural cleansing capacity of the environment, it is easier to pollute than it is to clean up the environment.








Twelfth Law: ( Eric Sevareid's Law );  The chief cause of problems is solutions. ( Sevareid 1970 )





A) This law should be a central part of higher education, especially in engineering.


	   





Thirteenth Law: Humans will always be dependent on agriculture.


( This is the first of Malthus’ two postulata. )





A)  Supermarkets alone are not sufficient.





B)  The central task in sustainable agriculture is to preserve agricultural land.  


The agricultural land must be protected from losses due to things such as: 





i ) Urbanization and development





ii ) Erosion





iii ) Poisioning by chemicals








Fourteenth Law:  If, for whatever reason, humans fail to stop population growth and growth in the rates of consumption of resources, Nature will stop these growths.





A)  By contemporary western standards, Nature's method of stopping growth is cruel and inhumane.  





B)  Glimpses of Nature's method of dealing with populations that have exceeded the carrying capacity of their lands can be seen each night on the television news reports from places where large populations are experiencing starvation and misery.








Fifteenth Law:  In every local situation, creating jobs increases the number of people locally who are out of work.





Sixteenth Law: Starving people don't care about sustainability.





A)  If sustainability is to be achieved, the necessary leadership and resources must be supplied by people who are not starving.








Seventeenth Law:  The addition of the word "sustainable" to our vocabulary, to our reports, programs, and papers, to the names of our academic institutes and research programs, and to our community initiatives, is not sufficient to ensure that our society becomes sustainable.








Eighteenth Law:  Extinction is forever.








HYPOTHESES RELATING TO SUSTAINABILITY





1 )  For the  1998  average global standard of living, the 1998 population of the Earth exceeds the carrying capacity of the Earth.  ( Pimentel 1994 ) [ Cohen ( 1995 ) would probably debate this. ]








2 )  For the  1998  average standard of living in the United States, the 1998 population of the United States exceeds the carrying capacity of the United States. ( Abernethy 1993a ), 


( Giampietro and Pimentel 1993 )








3 )  The increasing sizes of populations that result from population growth are the single greatest and most insidious threat to representative democracy. 








4 )  The costs of programs to stop population growth are small compared to the costs of population increases.








5 )  For society as a whole, population growth never pays for itself.  [ This is a consequence of the Tragedy of the Commons. ]





A )  In the U.S. in general, the larger the population of a city, the higher are the municipal per-capita annual taxes.





B )  Sales taxes generated by a large shopping center in a small town may make it appear that growth of the shopping center has earned more than its public costs, but these earnings are at the expense of the areas surrounding the town.





6 )  The time required for a society to make a planned transition to sustainability on its own terms, so it can live within the carrying capacity of its ecosystem, increases with increases in





i ) the size of its population





ii ) the rate of growth of its population	





iii ) the society's average per-capita rate of consumption of new resources.








7 )  The rate ( S ) at which a society can improve the average standard of living of its people is directly related to the rate of application of new technologies  ( T )  and is inversely related to the rate of growth  ( R )  of the size of the population ( the fractional increase per unit time ), by a relation with the general properties of the equation,





 			S = T - A R + B





where  A  and  B  are positive constants.  





A )  In places in the world in  1998, the value of  R  ( the rate of growth of population ) is so large that it is causing  S  to be negative.  Said in other words:





a ) Population growth competes with and slows down the rate of improvement of the average standard of living and may cause the average standard of living to decline.  In other words: �


b ) Population growth interferes with economic growth.








8 )  Social stability is a necessary, but not a sufficient, condition for sustainability.





A )  Human freedoms depend on social stability.





B )  Armed conflict ( war ) cannot be a part of a sustainable society.








9 )  Social stability tends to be inversely related both to population size and density.








10 )  The per-capita burden of the lowered standard of living that generally results from population growth and from the decline of resources, falls most heavily on the poor.


	  





11 )  When populations are growing, the rate of growth of the fraction of the population that is poor exceeds the rate of growth of the fraction of the population that is wealthy.








12 )  Environmental problems cannot be solved or ameliorated by increases in population or by increases in the rates of consumption of resources.





A )  All environmental problems would be easier to solve if the population were smaller and / or if the rates of consumption of resources were smaller.








13 )  Problems of shortages of non-renewable resources cannot be solved or ameliorated by population growth.








14 )  Regional efforts to solve problems caused by population growth will only enlarge the problems if population growth in the region is not halted.








15 )  In general, neither the environment nor agriculture can be enhanced or even preserved through compromises.  





A )  Compromises and accommodations between the immediate needs of people and the long-term needs of the environment will generally be resolved in favor of people at the expense of the environment, as though people can exist independent of the environment.  For the most part, compromises only reduce the rate of destruction of the environment or they increase the elegance with which the environment is destroyed.





B)  Compromises between the demands of urban / industrial growth and agriculture will always result in the conversion of agricultural land to urban and industrial uses.  The reverse conversion never happens.








16 )  The fractional rate of destruction of the environment that results from human activities will always exceed the fractional rate of increase of our knowledge and understanding of the environment.





A )  Every decision affecting the environment will have to be made with less than full knowledge of the risks and consequences of the decision.	





B )  Much of our knowledge of the environment has come from the study of past mistakes.


	   


C )  It will always be possible for persons to argue for the delay of the implementation of corrective measures to save or preserve the environment, by claiming that our information about the problems is incomplete.








17 )  By the time overpopulation and shortages of resources are obvious to most people, the carrying capacity has been exceeded.  It is then almost too late to think about sustainability.





A )  It is difficult to know what to do once one realizes that the population of a society is too large. 





B )  Long-range thinking, planning, and leadership, carried out with a full recognition of the laws of nature, is most urgently needed.








18 )  For countries with large populations, importing non-renewable natural resources demonstrates unsustainability: exporting non-renewable natural resources reduces the ultimate sustainable standard of living and / or the carrying capacity of the exporting country.








19 )  When a society is living at the limit with regard to renewable resources such as food or water, small fluctuations in the supply can have large negative effects on the society.








20 )  Because of the growing universal nature of world trade, the concept of "carrying capacity" is difficult to apply to a nation or region.





A )  Sustainability is a global problem.





B )  However, the approach to stainability must be sought on the local and national levels.





C )  If a local official speaks of his / her community being sustainable, it probably is not true.








21 ) Sustainable agriculture cannot be based on large annual energy inputs from fossil fuels, particularly petroleum. 





i ) "The food system consumes ten times more energy than it provides to society in food energy." ( Giampietro and Pimentel 1993 )








22 )  Irrigation of farmland, as it has been practiced throughout history and up to the present time, cannot be sustained. ( Abernethy 1993a, p. 136 ) 





i ) The lands become poisoned with salts.








23 )  Hydroelectric power generated from reservoirs created by construction of large dams, cannot be sustained.





i ) The reservoirs fill with silt.








OBSERVATIONS RELATING TO SUSTAINABILITY





1 ) In order to moved toward a sustainable society, the first and most important effort that must be made is to stop population growth.  This will require the initiation of major comprehensive educational, technical, and outreach programs in the areas of social responsibility, family planning, contraception, immigration, and resource use. To get things right, these programs must focus on the goal of stopping population growth and should not be diluted by omitting references to the numbers involved in understanding population growth.  The greater the degree to which the carrying capacity has been exceeded, the more probable it is that coercion will become a factor in these programs.





2 ) The food chain is nature's equilibrium mechanism.  It functions to prevent unlimited expansion of populations of flora and fauna.  Primitive human societies were able to maintain approximately constant populations and to live within the carrying capacity of their ecosystems.  The methods they used to maintain approximately constant populations were often cruel and inhumane.  Technology has given many people the feeling that, through our own efforts, we are exempt from the cruel constraints of limited carrying capacities.





3 ) Ancient civilizations have vanished, in part because they grew too large and their size exceeded the carrying capacity of the ecosystems on which they depended for support.  





a )  Education notwithstanding, civilizations today show considerable tendency to repeat the mistakes of earlier civilizations, but on a much larger scale.





b )  Growing international trade allows the developed countries to draw on the carrying capacity of the entire earth, often at the expense of underdeveloped countries.





4 ) The complete era of the use of fossil fuels by humans will be a vanishingly short fraction of the span of human existence on the Earth.  ( Hubbert 1974 ) 





5 ) The supplies of all non-renewable resources will effectively expire when the costs ( in cash, in energy, in ecological and societal disruption )  of making available a quantity of the resource exceed the value of the quantity of the resource.





6 ) Comprehensive educational, technical, and outreach programs in the areas of efficient use of resources will be needed in order to help achieve sustainability.





7 ) A major use of technology is, and has been, to accommodate the growth of populations, and to remove the recognition of the importance of living within the carrying capacity of the environment.   ( See Boulding's “Utterly Dismal Theorem” and Eric Sevareid's Law )





A ) This use of technology has had the effect of encouraging population growth. 





B ) This use of technology inhibits an approach to sustainability.





C ) An essential condition for sustainability is that technology be redirected toward the improvement of the quality of life, especially for those whose quality of life is now low, and away from its present use to increase the quantity of life.








TECHNICAL PREDICTIONS RELATING TO SUSTAINABILITY





1 )  Peak world production of petroleum will probably happen before the year  2020.  Peak production of coal and oil shale, may occur in the  21st  Century.  Other fossil fuels probably will not be available in globally significant quantities for more than a few decades into the  21st  Century.





2 )  If replacements can be found for fossil fuels, especially for petroleum, it will require major technological breakthroughs.





3 )  Technological progress in the future is much more likely to be characterized by incremental advances than by breakthroughs, especially in the field of sources of energy.





4 )  The probability is very small that technological developments will produce new sources of energy in the next century, sources not already known in 1998, that will have the potential of supplying a significant fraction of the world's energy needs for any appreciable period of time.





5 )  The larger the global total daily demand for energy, the smaller is the probability that a new energy source or technology will be found that will have the potential of being developed sufficiently to meet an appreciable fraction of the global daily energy demand for any extended period of time.





6 )  The larger the global total daily demand for energy, the longer is the period of time that will be required for a new energy technology to be developed to the point where it will have the capacity of meeting an appreciable fraction of the global daily energy demand.





7 )  In the event that science and technology find a new source of large quantities of energy, the probability is high that the new source will be technologically very complex, with the result that it will be extremely costly to bring globally significant quantities of the new energy to the marketplace.  





8 )  Children born in 1990 will not live to see  10%  of the energy consumed in the U.S. generated by terrestrial nuclear fusion. ( Bartlett 1990 )





9 )  There will always be popular and persuasive technological optimists who believe that population increases are good, and who believe that the human mind has unlimited capacity to find technological solutions to all problems of crowding, environmental destruction, and resource shortages.





A ) These technological optimists are usually not biological or physical scientists.





B ) Politicians and business people tend to be eager disciples of these technological optimists.





10 )  Because population growth is only one of the factors that drives up the cost of living, the rate of increase of the cost of living will probably be larger than the rate of increase of population.





11 )  The rate of increase of the cost of living will be greater than the rate of increase of family income for a majority of families.  This is what is called a “healthy economy.”








POLITICAL PREDICTIONS RELATING TO SUSTAINABILITY





1 ) Local and regional business and political leaders will continue to spend much of their working time trying to attract new industries and populations to their areas, and to spend a prominent few minutes a week complaining and wondering what to do about the consequent increases in taxes, pollution, congestion, crime, costs, etc.





2 ) Local and regional political and business leaders will continue to use the circular arguments of self-fulfilling predictions in order to generate local population growth.  The circular argument proceeds as follows:





i )  Quantitative projections of the “inevitable” future population growth in the area are made.





ii )  Plans are made to expand the municipal or regional infrastructure to accomodate the predicted growth.





iii )  Bonds are issued to raise money to pay for the planned expansions of the infrastructure, and the infrastructure is expanded.





iv )  The bonds must be paid off on a schedule that is based on the projections of population growth.





v )  The political and business leaders will do everything in their power to make certain that the projected population growth takes place, so that the bonds can be paid off on schedule.





vi )  When this results in the needed population growth, the leaders who predicted the population growth will speak loudly of their foresight.





vii ) Go back to i ) and repeat.





3 ) Some political and business leaders will continue to want to throw away all manner of toxic waste by dumping the waste on the lands of low-income or underdeveloped people, in the U.S. or abroad.





4 ) Some business leaders will want to continue to manufacture hazardous materials whose sale in the U.S. is prohibited, so that these materials can be sold abroad.





5 ) Business and political leaders will continue to find it more attractive to promote growth than to promote sustainability.





A )  It is easy to talk about sustainability.  





B )  It is difficult to make realistic constructive progress toward sustainability





C ) Business and political leaders are not attracted to the concept of limits as implied by the term "carrying capacity."





6 )  In the U.S., political "conservatives" will continue to be liberal in their policy recommendations in regard to rapid exploitation and use of the earth's renewable and non-renewable resources, with complete confidence that technology will be able to solve all of the consequent problems of shortages, pollution, and environmental degradation.  Political "liberals" will continue to urge people to conserve and to protect the environment, to recycle, to use energy more efficiently, etc., i.e., to be conservative.





7 )  Entrepreneurs and politicians will continue to use the term "sustainable" for their own personal advantage in promotion of enterprises and programs, whether or not these enterprises and programs are sustainable or contribute to the creation of a sustainable society.





8 )  Many members of the academic research and education programs that focus on sustainability issues such as air pollution, global warming, etc. will continue their old ways of generating high per capita levels of pollution.





9 )  Many Americans will continue to deny the seriousness of the population problem in America and will focus their attention on population problems elsewhere.  They may be motivated in this by their reluctance to accept the fact that immigration accounts for roughly half of the present growth of the population of the United States.





10 )  Many Americans will continue to believe that the environment in the U.S. can be preserved without the need of addressing the population growth in the U.S.





11 )  Many people who are active in matters relating to population problems will continue their efforts to ignore and to urge others to ignore the quantitative aspects of the population problem. They will continue to claim that the problems will be more effectively addressed if we focus our efforts on such worthy causes as population growth in other countries, foreign aid, human rights, justice, equity, education of women, the consumption of resources, the distribution of food, etc.  Some will even claim that slow growth and sustainability are compatible.





12 )  Reports containing the word “sustainable” in their titles will continue to be produced at all levels of government, and these reports will continue to ignore population growth as the greatest threat to sustainability.





13 )  There will always be those who reject all limits to growth.








SO WHERE DO WE GO FROM HERE?





	The challenge of making the transition to a sustainable society is enormous, in part because of a major global effort to keep people from recognizing the centrality of population growth to the enormous problems of the U.S. and the world.  


	


	The immediate task is to restore numeracy to the population programs in the local, national and global agendas.  





	On the local and national levels, we need to work to improve social justice and equity





	On the community level in the U.S., we should work to make growth pay for itself.  





	On the national scale, we can hope for leaders who will recognize that population growth is the major problem in the U.S. and who will initiate a national dialog on the problem.  With a lot of work at the grassroots, our system of representative government will respond.  





	On the global scale, we need to support family planning throughout the world, and we should generally restrict our foreign aid to those countries that make continued demonstrated progress in reducing population growth rates.








BOULDING ON MALTHUS





	In writing about Malthus’ essay on population, Kenneth Boulding observed:





that the essay,  punctures the easy optimism of the utopians of any generation.  But by revealing the nature of at least one dragon that must be slain before misery can be abolished, its ultimate message is one of hope, and the truth, however unpleasant, tends “not to create despair, but activity” of the right kind. (Boulding 1971, p. 142)





 


A THOUGHT FOR THE FUTURE





	When competing "experts" recommend diametrically opposing paths of action regarding resources, carrying capacity, sustainability, and the future, we serve the cause of sustainability by choosing the conservative path, which is defined as the path that would leave society in the less precarious position if the chosen path turns out to be the wrong path.
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THE NEW FLAT EARTH SOCIETY  





Albert A. Bartlett





This is a slightly revised version of an article that was published in the September 1996 issue of The Physics Teacher, Vol. 34, No. 6, Pgs. 342-343.  This journal is published by the American Association of Physics Teachers, College Park, MD.   





OOOOO





INTRODUCTION: THE PROBLEM





	There was a time, long ago, when people thought that the Earth was flat, but now for several centuries people have believed that the Earth is round . . . like a sphere.  But there are problems with a spherical earth, and a now a new paradigm is emerging which seems to be a return to the wisdom of the ancients.  





	A sphere is bounded and hence is finite, which implies that there are limits, and in particular, there are limits to growth of things that consume the Earth and that live on it.  Today, many people believe that the resources of the Earth and of the human intellect are so enormous that population growth can continue and that there is no danger that we will ever run out of anything.  For instance, after a United Nations report predicted shortages of natural resources that would follow because of continued population growth, Jack Kemp, who was then Secretary of Housing and Urban Development in the Cabinet of President George Bush,  is reported to have said, “Nonsense, people are not a drain on the resources of the planet.”  (2)   





	These people believe that perpetual growth is desireable, consequently it must be possible, and so it can’t possibly be a problem.  At the same time there are still a few remaining  “spherical earth”  people who go around talking about “limits” and in particular about the limits that are implied by the term “carrying capacity.”  But limits are awkward, because limits conflict with the concept of perpetual growth, so there is a growing move to do away with the concept of limits.  A friend recently returned from an international conference in Germany and he reports that whenever he brought up the subject of limits, the angry rebuttal was, “We’re tired of hearing of limits to growth!   We’re going to grow the limits!”  Another friend sent me a clipping (3) in which an eminent national economist closes an opinion piece by saying:





A 3% to 3.5% growth rate is not only an achievable national objective: it is an economic and social necessity.


	A spherical earth is finite.  The pro-growth people say that perpetual growth on this earth is possible.  If the pro-growth people are correct,  what kind of an earth are we living on?








THE SOLUTION


	


	A spherical earth is finite and hence is forever unappealing to the devotees of perpetual growth.  In contrast, a flat earth can accomodate growth forever, because a flat earth can be infinite in the two horizontal dimensions and also in the vertical downward direction.  The infinite horizontal dimensions forever remove any fear of crowding as population grows, and the infinite downward dimension assures humans of an unlimited supply of all of the mineral raw materials that will be needed by a human population that continues to grow forever.  The flat earth removes all the need for worry about limits.  





	So, let us think of the “We’re going to grow the limits!” people as the  “New Flat Earth Society.”








EXAMPLE





	The economist Julian Simon is famous for his belief that there are no limits to growth. (4)  In a recent article  he wrote (5)





	Technology exists now to produce in virtually inexhaustable quantities just about all the products made by nature - foodstuffs, oil, even pearls and diamonds . . .





	We have in our hands now - actually in our libraries - the technology to feed, clothe and supply energy to an ever-growing population for the next 7 billion years . . .





	Even if no new knowledge were ever gained . . . we would be able to go on increasing our population forever . . . (6)





	Two friends wrote me to call my attention to this article, and one of them said in his letter that Simon had been contacted and that Simon said that the 


“7 billion years” was an error and it should have been “7 million years.” (7)





	We should note two things.  First, there is a big difference between “million” and “billion.”  In the U.S. a “billion” is a thousand million.   Second, even 7 million years is a long period of time.


	One of these friends asked me: if the world population in 1995 is  5.7 billion people  (5.7 x 109), what would its size be (P7) if it grew steadily at  1%  per year for  7  million years ? (8)  








ARITHMETIC





	Although arithmetic is falling out of fashion, let’s do some calculations so that we can understand how the old fashioned “spherical earth” scientists would treat the problem.  





	We will do this calculation assuming the length of time is  exactly  7 million years and the growth rate is  exactly  1%  per year.  For the case of an annual growth rate of  1% ,  the value of  k  is 0.010 . . . per year.   It is easy enough to set up the equation for  P7 , which is the world population after 7 million years of  1%  annual growth:





1)		P7 = (5.7 x 109) exp(0.01 x 7 x l06)





	                 = (5.7 x l09) exp(7 x 104)





Here is where we separate out those who understand algebra from those who only know how to do key strokes on a calculator.  When you do the keystrokes to evaluate      exp(7 x 104)     many calculators will flash the message “ERROR” because these calculators are not able to handle numbers larger than 9.99... x 1099. (9)  One must have some understanding of algebra to work around this limitation.  





	What we want to find is the value of  B  in Eq.2.





2)        		exp(7 x 104) = 10B





If we take the natural logarithm of both sides we have





   		7 x 104 = B ln(10)





		B = 7 x 104 / 2.303 . . .





3)		B = 30400.6137 . . . 





(Remember that we assumed the input numbers were exact.)  Equation 1 now becomes





		P7 = 5.7 x 109 x 1030400.6137 . . .





4)		   = 5.7 x 1030409.6137 . . .





If one wants to express this as an integer power of ten, we can note that  100.6137 = 4.11, so that





		P7 = 5.7 x 4.11 x 1030409





5)		P7 = 2.3 x 1030410


	


This is a fairly large number!





	If we had used Simon’s original number of  7  billion years, we would have had  B = 3.04 x 107.





	It is hard to imagine the meaning of a number as large as the one given in Eq.5.  To try to understand the meaning of this large number, let us compare it with an estimate the number of atoms in the known universe.  If we assume the known universe is a sphere whose radius is  20  billion light years, the volume of the sphere is about 3 x 1085 cubic centimeters.  If the average density of the universe is one atom per cubic centimeter, then the number of atoms estimated to be in the known universe is about 3 x 1085.  The number given in Eq.5 is something like 30 kilo-orders of magnitude larger than the number of atoms estimated to be in the known universe!





	Note that in making this calculation we are assuming that the universe, like the Earth, is spherical, which could hardly be correct if the Earth is flat and is of infinite lateral extent.





	A related question comes to mind: if world population growth continues at a rate of  1%  per year,  (k = 0.01 per year)  how long would it take for the population to grow until the number of people was equal to this estimate of the number of atoms in the known universe?   This calls for us to find  t  in the following equation.





6)		3 x 1085 = 5.7 x 109 exp(0.01 t)





		5.26 x 1075 = exp(0.01 t)





		174 = .01 t





		t = 17 thousand years





This indicates that the population of the Earth, growing at  1%  per year, would grow to a number equal to the number of atoms estimated to be in the known universe, in a period of time something like the period since a recent ice age.  


	We could also ask, what growth rate would be required for the world population to grow from  5.7 x 109  to  3 x 1085  in  7  million years?  We must find the value of  k  in this equation





7)		3 x 1085 = 5.7 x 109 exp(7 x 106 k)





Solving this, we find  k = 2.5 x 10-5  per year.  This is  2.5 x 10-3  percent per year.  In the first year this growth rate would produce an increase of world population of about 1.42 x 105 people.  Contrast this with the present increase of about 9 x 107 per year.





	These numbers make it clear to us old fashioned “spherical earth people” that the world population cannot continue to grow for long at anything like its present rate.  There are signs that the population growth rate is already slowing in some parts of Europe and Asia.





	Calculations similar to these remind us that the major effect of steady growth in the rates of consumption of non-renewable resources is to shorten dramatically the life-expectancy of the resources. (10)





	Julian Simon has claimed that the human mind is “the ultimate resource.”  As was noted in the review of his 1981 book, this is true “only if it [the human mind] is used.” (11)








CONCLUSION





	If the “we can grow forever” people are right, then they will expect us, as scientists, to modify our science in ways that will permit perpetual growth.  We will be called on to abandon the “spherical earth” concept and figure out the science of the flat earth.  We can see some of the problems we will have to solve.  We will be called on to explain the balance of forces that make it possible for astronauts to circle endlessly in orbit above a flat earth,  and to explain why astronauts appear to be weightless.  We will have to figure out why we have time zones;  where do the sun, moon and stars go when they set in the west of an infinite flat earth, and during the night, how do they get back to their starting point in the east.  We will have to figure out the nature of the gravitational lensing that makes an infinite flat earth appear from space to be a small circular flat disk.  These and a host of other problems will face us as the “infinite earth” people gain more and more acceptance, power and authority.  We need to identify these people as members of  “The New Flat Earth Society” because a flat earth is the only earth that has the potential to allow the human population to grow forever.
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THE WORLD’S WORST POPULATION PROBLEM


(IS THERE A POPULATION PROBLEM?) �





by Albert A. Bartlett








	My answer to the question is “YES” there is a problem.  The scale of human activities is now so large that we are appreciably affecting the climate and ecosystems in the U.S. and the world. 





	The total impact of people on the environment is proportional to each of two factors:





	A)  The number of people, and





	B)  The average impact of each person.





If we are to reduce the total impact of people on the global environment, we must address the first, or preferably both, of these factors.





	There are many strong forces that will cause continued growth of the average impact of each person on the global environment.  To the extent that people in underdeveloped countries seek to increase their material standard of living to levels more like ours, material consumption per capita will grow.  So we are left with the imperative of halting population growth, and then of studying the question, “Can this stable population be sustained?”  





	To gain a better appreciation of the seriousness of the problem, let us review some very elementary arithmetic. Let us consider a quantity that is experiencing steady growth at a rate such as  5%  per year.   





	First we note that this growing quantity will double in size in a fixed time.  This doubling time is found by dividing  70  by the percent growth per year.  For example, the doubling time for a steady growth rate of  5%  per year is  70 / 5  =  14 years.





	Second, we note that a few doublings can give enormous numbers.  It is convenient to remember that ten doublings causes the growing quantity to increase in size by a factor of approximately 1000:  twenty doublings will cause an increase by a factor of 1,000,000, etc. �  �  





	Let us look at some current approximate, data (1997).





				United States			World	





	Population		270 million			5700 million





	Annual increase		    3 million			    90 million





	Annual growth rate	     1 %	 per year		      1.6 %  per year





	Doubling Time		   70 years			    44 years








The smallness of the annual growth rates is both deceiving and disarming.  We might initially think that surely nothing bad could happen at growth rates as small as  1 %  or  1.6 %  per year.  A study of the doubling times brings us back to reality.  If the world population continues to grow at its present rate, it will double before today’s (1997) college students are my age (74)!  Think what this means in terms of food and resource consumption.





	Population growth rates do not remain constant; they change in response to physical and social factors.  The world population growth rate was close to zero through most of human history, and it started to increase significantly a few centuries ago.  Around 1970 it reached a high of about  2 %  per year, from which it has recently declined to the estimated  1.6 %  per year.  Detailed social studies and more elegant mathematical models can give us insight into the mechanisms that affect these rates of growth.    





	Why, then, do we need to look at the simple models of constant growth rates?





	First, they are a useful, though approximate, representation of the facts.





	Second, we in the United States are in a culture that worships growth.  Steady growth of populations of our towns and cities is the goal toward which the powerful promotional groups in our communities continuously aspire.  If a town’s population is growing, the town is said to be “healthy,” or “vibrant,” and if the population is not growing the town is said to be “stagnant.”  Something that is not growing should properly be called “stable.”  Yet, the promoters of growth universally use the word “stagnant” to describe the condition of stability, because “stagnant” suggests something unpleasant while “stable” would suggest something worthwhile, pleasant and  desirable.  





	Since continued growth is the goal of the promoters in our communities, we should understand the arithmetic of steady growth.





	Now let’s look at some global aspects of our population problem.





	1)  Global Warming.


	There is a growing scientific concensus that the early phases of global warming may be upon us now.  With each passing year, our knowledge of the situation will increase so that we will know better if the earth is warming, and if so, how rapidly change may occur.  Whether or not the earth is warming, it is clear that by pouring increasing quantities of greenhouse gases into the earth’s atmosphere each year,  we are embarked on a global experiment whose outcome we don’t know.  We don’t know if the effects of increasing the greenhouse gases in the earth’s atmosphere are reversible.  We don’t know if the atmosphere go back to its pre-industrial condition if we stopped all emissions of greenhouse gases, and if it would go back, we don’t know how long it would take.  





	On the scale of a human lifetime, these changes happen very slowly.  So the burden of dealing with the unknown outcome of the present global experiment, will not fall on today’s political decision makers: it will fall on our children and grandchildren.   Present population growth, so ardently advocated by the many in the older generations, is putting our children and grandchildren at risk.  For centuries, parents have worked so their children could have better lives and opportunities than they had.  We may now be doing just the reverse.  We may be guaranteeing that our children will not have the resources, opportunities and environment that we have enjoyed.  





	2)  The Ozone Hole


	The destruction of ozone in the high atmosphere allows more ultra-violet light to reach the surface of the earth where it can have serious biological effects on plants and animals, including humans.


 


	3)  Food Grain


	The Worldwatch Institute reports that global annual per capita production of grain dropped from 346 kilograms per person in 1984 to 313 kilograms per person in 1996. �  This is a drop of  9.5 %  in just 8 years.  





	We’ve all heard it said that per capita food production has been growing ever since the time of Thomas Malthus, and that this growth has proven him wrong.  Since the late 1980s grain production has leveled off, so the continuing growth of populations means that the per capita production of food is declining.  Perhaps Malthus was right after all.





	4)  World Oceanic Fisheries


	Growth in the annual oceanic fish catch stopped in 1989, and since then the available fish per capita has been declining.  For many of the world’s people, fish is a major source of protein.  Most of the world’s major fishing areas are seriously depleted.  The Grand Banks off of Newfoundland was one of the world’s major fisheries, with stocks of fish once thought to be unlimited.  Now, these fish stocks are apparently almost gone.  





	5)  Fresh Water


	A report in January of 1997 from Stockholm indicated that by the year 2025, two-thirds of the world’s people will suffer from water shortages, and the report noted that the rate of use of fresh water was growing at twice the rate of world population.





	All of these problems are caused by population growth, and none of these problems can be “solved” if population growth continues.   





	Today we hear many people talking about “Sustainability,”  as though we can accomodate continued population growth with something vague and ill-defined that is called “sustainable development.”  The thought seems to be that there is no need to worry about population:  all we need to do is to make minor modifications of our way of life, (conserve, recycle, etc.) and this will suffice to make our society “sustainable.”  Please remember the First Law of Sustainability: �





		It is not possible to sustain population growth or growth in the rates of 				consumption of 	resources.





	We now must address two questions:





	1)  Where on Earth is the population problem the worst?





	It is my opinion that  the world’s worst population problem is right here in the United States.  	This is because of our high per capita resource consumption.  It has been estimated that a person added to the population of the United States will have  30  or more times the impact on world resources as will a person added to the population of an underdeveloped nation.  Indeed, resource consumption in North America is roughly the same as resource consumption in the entire rest of the world.





	2)  Where should we apply our efforts to have the most beneficial effect in helping to solve the population problem?





	The answer is, right here in the U.S.





	For many people, the population problem is a problem of “those people,” in distant undeveloped countries.  In early 1997, many people succesfully lobbied Congress to restore family planning assistance in the U.S. foreign aid programs.  This was a great victory, but it treats “those people” as though they were the big problem.   As one member of Congress said,





	Unchecked population growth in the Third World means depletion of water resources.  It means famine.  It means suffering.  It pushes populations to clear rainforests.  It pushes populations to go out and graze on land that cannot sustain cattle, and that leads to expansion of deserts worldwide.  We all have a stake in the global environment. �





It is so easy to blame the problem on others and to identify what other people should do to solve the problem, while we ignore our own responsibilities and avoid doing anything to reduce the population problem in the U.S.  We need to work to stop population growth in the U.S. 





	There are two sources that contribute approximately equally to population growth in the U.S.: the excess of births over deaths, and immigration.  Both of these must be addressed.





	Let’s compare three aspects of efforts to stop population growth in other countries with efforts to stop population growth in the United States.





	1)  When we give family planning assistance to other countries, we are dealing with countries over which we have no legal jurisdiction and where we have little or no immediate political responsibility.





	When we confront population growth in the United States, we are dealing with a country where we as citizens have full and complete jurisdiction, and where we have political and family responsibilities.  It should be much easier to solve our problem than it is to solve other peoples’ problems.





	2)  The negative effects of runaway population growth in an underdeveloped country are generally felt only in that country and in its immediate neighbors.





	The negative effects of population growth in the U.S. are felt throughout the entire world, because of our enormous per capita consumption of resources.  Indeed, one of the aims of the many free-trade agreements about which we currently hear so much, is to open up the world’s resources for consumption by consumers in the U.S. 





	3)  In countries receiving family planning assistance from the U.S. there will always be individuals who will claim that this assistance is a form of “genocide.”  They will be strengthened in this belief if we in the U.S. fail to take steps to halt our own population growth.  As Tim Wirth of the U.S. Department of State has said, the best thing that we in the U.S. can do to help other countries stop their population growth, is to set an example and stop our own population growth.





	As you think about addressing the problem of population growth in the U.S., please ponder this challenge:





Can you think of any problem, on any scale, from microscopic to global,


Whose long-term solution is in any demonstrable way,


Aided, assisted, or advanced, by having continued population growth


At the local level, the state level, the national level, or globally?





	So we can see that Pogo was right:





		“We’ve met the enemy, and they’s us!”


�






September 5, 1998.  The following text is slightly revised from the texts that were published first as a guest editorial in the Boulder Daily Camera May 19, 1996, Pg. 3G.  It was then revised and was published in Population & Environment, Vol. 20, No. 1, September 1998, Pgs. 77 - 81.  The version here has further revisions.








REGIONWIDE PLANNING WILL MAKE THE PROBLEMS WORSE





Albert A. Bartlett





INTRODUCTION





	What a shock it was to read the editorial of my hometown newspaper ( the Boulder Daily Camera  of May 5, 1996 ) and to find there that the paper is advocating a course of action in regard to planning which will make problems worse and which will result in the dilution and destruction of democracy in Boulder County and in the Front Range area of Colorado.





	The editorial that conveyed this terrible message carried the title, “Regionwide Planning Needed.”  The editorial noted that:





	When you realize that Boulder County is one of the fastest-growing areas in the nation, when you regularly encounter traffic-clogged streets, when you see exploding housing prices driving out even the middle class, when you see the shortsighted results of hit-and-run zoning changes, when you watch helplessly as huge land grabs are made through bitter municipal annexation wars, then you know it’s time for sensible planning and action at the regional level.





This compact quotation neatly identifies the cause of the problems ( Boulder County is “one of the fastest-growing areas in the nation” ), the problems ( “traffic-clogged streets,” etc. ), and the Camera’s “solution” ( “planning and action at the regional level” ).  





	Population growth is causing all the enumerated problems but, as I will demonstrate, regional planning is not a “solution” because it will enlarge the problems and make them all worse.








REGIONAL PLANNING





	Consider the following two facts:





	1) Regional planning does not address the cause of the problems that was correctly identified in the editorial, i.e. population growth.  A fundamental law of nature is, “You can’t solve a problem if you ignore its cause.”  So no matter how much planning is done, none of the problems will be solved if the population growth is allowed to continue in the County.  Aspirin is not a solution for cancer, although it may make the patient more comfortable.





	2) At a more fundamental level, we must recognize that, the main point of planning is to “solve” problems that arise from crowding.  Thus planning is designed to help accomodate larger populations.  To see how this works, let’s imagine that the problem is traffic congestion and that regional planning calls for, and ultimately produces, a large expansion of the regional highway system.  This will encourage and facilitate further population growth so that soon the added new population will overwhelm and clog the expanded regional highway system. ( Bartlett, 1969, 1973 ) The taxpayers will have paid for the planning, they will have paid for the expanded highways, and in return they will get traffic congestion on an enlarged regional scale. 





Thus, population growth forces us to go to regional planning instead of local planning.  This enlarges the problem so that local congestion becomes transformed into regional congestion, and nothing is solved: indeed, the problems of congestion are made worse. 





The feedback is positive.  Efforts that are made to use regional planning to “solve” local problems cause the local problems to grow to be regional problems.





	Here’s how it works.





	1)  Things that impede population growth are regarded as problems that must be solved.





	2)  It follows then that solving these problems aids and facilitates population growth.





	One needs to remember Eric Sevareid’s Law: ( Sevareid, 1970 )





		The chief cause of problems is solutions.





Indeed, one can recognize a fundamental Law of Planning:





Planning in a community or region


can provide long-term solutions to community or regional problems 


only if the planning causes, or is accompanied by, 


a complete cessation of population growth in the community or region.








REGIONAL PLANNING DILUTES AND ULTIMATELY DEFEATS DEMOCRACY





	What does regional planning do to democracy?  In 1950 the population of the City of Boulder was 20,000.  So when speaking to a member of the City Council in 1950, a citizen of Boulder was one voice in 20,000.  In 1998 the population of Boulder is approximately five times larger, so one citizen of Boulder in 1997 is one voice in 100,000.  Population growth in Boulder since 1950 has diluted democracy in Boulder by a factor of five!  This is bad enough.  But look what will happen if we turn to regional planning as we seek democratic “solutions” to the problems.  If there are 300,000 people in the “region,” then, as seen by the individual citizen, regional planning will further dilute democracy by another factor of three.  If the “region” includes the metropolitan Denver counties with perhaps 2.5 million population, one citizen of Boulder will be reduced to being only one voice in 2.5 million!  Then, to make things even worse, if regional planning is “successful”, it will hasten the population growth in the region to 3, 4, or even 5 million, with the corresponding further destruction of democracy.  





	For the individual, democracy is inversely proportional to the size of the participating population.





	In an interview with Bill Moyers, Isaac Asimov made a very profound observation:





Democracy cannot survive overpopulation.


Human dignity cannot survive overpopulation.


Convenience and decency cannot survive overpopulation.


As you put more and more people onto the world, 


The value of life not only declines, it disappears.


It does not matter if someone dies.


The more people there are, the less one person matters. ( Moyers, 1980 )








THE REMOTE HIGH PRIESTS OF REGIONAL PLANNING





	When regional planning is done, the regional planners are almost impossibly remote from the average citizen.  The planners can become a priesthood which has access to the “truth” as is determined by pliable computer models and by the planners’ trusted advisers, who generally are the rich and influential promoters.  In their centrally isolated office suites, the regional planners are so remote, and the democratic processes are so dilute, that the regional planners can largely ignore individual citizens and citizens’ groups. With all their “expertise,”  they can override the objections of citizens and recommend the destruction of neighborhoods by putting in mega-malls, industrial centers, beltways, and giant tourist attractions whereever their regional computer models or their influential advisors indicate would be “best for the region.”  Planners almost never question the need for these large intrusive facilities:  if promoters want to put them in, planning seems to consist solely of finding the location that is “best for the region,”  independent of the wishes of the people of the region.  In most cases, “best” means “least bad.”  





	To facilitate these developments the regional planners can always be counted on to produce environmental impact statements that assert with great authority that the impact of each proposed new development on traffic, air and water quality, and on the quality of life, will be “minimal.”  





	It is difficult for the average citizen to counter arguments that are produced by distant and intimidating high priests who are emboldened by their advanced degrees and are masters of their obedient computer models.  Through the use of regional planning, democracy is thus replaced by an oligarchy.








AN EXAMPLE





	In  1995  I  heard a talk by one of these regional planners for a major metropolitan region in a western state.  He had the best professional credentials. His central professional interactions were apparently not with people, but with promoters, planners, statistics and computer models. He was thoroughly insulated from any constituency of ordinary citizens, and when he had to appear before citizens, he made an attempt to sound elevated, erudite, and learned.  He showed computer-generated graphs of the projected population growth of the region.  With regard to these graphs, he used the term “optimistic” to describe the steeply rising curve of the “rapid- growth scenario” and the term “pessimistic” to describe the less rapidly rising curve of the “slow-growth scenario.”  The growth lines on his graphs went steadily upward all the way to the right edge of the graphs.  Though planners are supposed to think about the future, he gave no sign of having thought about what would happen in the years to the right of the right end of his graphs.  Would the growth continue forever, or would it sometime stop?  ( Bartlett, 1978 )   What might cause the growth to stop?  Will the growth produce better lives for the people of the community whose “commons” are being so eagerly destroyed by the influential few who do thereby benefit?  





	I am sure that if this planner felt that the greater good of the region was served by bisecting a neighborhood with a new concrete freeway, he would have no qualms about destroying the neighborhood by installing the planners’ equivalent of the Berlin Wall. 





	Unfortunately, the planner did not stay to hear the talks that followed his.  These talks told of the severe regional problems with the underfunded school systems, the environmental deterioration, the congestion, the air pollution, and the predictable problems with water supply and waste dispoal, which are all the direct result of past growth and which were not currently being adequately addressed even though continued population growth in the area was constantly being stimulated.








SMART GROWTH





	We hear a lot today about “smart growth,” as though “smart growth” was the magic key to the achievement of sustainability.  A central ingredient in “smart growth” is regional planning; regional planning encourages more population growth, and population growth is unsustainable.   ( Bartlett 1994, 1998 )  It is thus clear that “smart growth” can’t solve the problems.  





	“Smart growth” destroys the environment.  





	“Dumb growth” destroys the environment.  





	The only difference is that “smart growth” destroys the environment with good taste.  





That in itself is a worthwhile goal, but one is still destroying the environment.  It’s like booking passage on the Titanic.  If you are dumb, you go steerage.  If you are “smart” you go first class.  But either way, the result is the same.  	





	( Note added Nov. 27, 1998 )


	It was reported that Ted Turner recently said:





“I maintain there is no such thing as smart growth.  


We are the one species that is out of control in its growth.”  ( Turner, 1998 )





	Smart growth is a means of making unsustainability as pleasant as possible.








CONCLUSION





	One can guess that regional planning made Los Angeles what it is today.  Regional planning in the Front Range area will do for Colorado what it did for southern California.  Apparently this is what the Camera really wants, for in supporting the population growth that destroys the commons, the Camera will increase its circulation numbers.  Or does the Camera really believe we in Colorado will do things differently from the way they have been done in Southern California?
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INTRODUCTION





	Two hundred years ago Thomas Robert Malthus was instrumental in introducing the world to a revolutionary new concept: the quantitative analysis of population problems.  The analysis focused mainly on the different arithmetics of the growth of populations and of food supplies.  Malthus showed that the use of numbers and simple analysis could yield an improved understanding of contemporary and future population problems, and that steady growth of populations would produce great and grave problems.  Two hundred years of debate over the ideas of Malthus have left the debaters divided into two camps: the believers, who accept the idea that it is appropriate to use the quantitative analysis to gain an improved understanding of the growth of populations and of food supplies, and the critics who don’t.  Here is a graphical representation of the believers and the several subgroups of critics.  





	I  -  Believers


	II -  Critics


		a) Non-believers


		b) Diverters


			1) Other Causes


			2) Sustainers


			3) Them: not us








THE CRITICS OF MALTHUS





	The world today faces enormous problems which the believers hold to be caused largely by population growth.





	The non-believers say that the world population is much larger today than Malthus could ever have imagined, and thus far starvation seems not to have been a major limiting factor in stopping the growth of world population.   Hence, they assert, the Malthusian message of quantitative analysis is wrong.   From this they sometimes extrapolate to say that the human population can go on growing “forever.” ( Simon 1995 )





	It is easy to suspect that some of the non-believers are innumerate.   ( “Innumeracy” is the mathematical equivalent of illiteracy. )





	The diverters do everything they can to divert attention away from the quantitative Malthusian message about population growth, asserting that the numbers are not a central or important aspect of the problem.    








THE DIVERTERS





	The diverters are divided into three groups:





	The other causes group would have people believe that the problems of population growth are best addressed, not by looking at the numbers, but by focusing our attention on other important things.





	The sustainers try to convince people that we need not worry about population growth because “sustainable development” will solve the problems. 





	The them: not us group seeks to divert attention away from the population problem in the United States and instead to focus people’s attention on the growth of populations elsewhere. 





	In total, the the works of the several groups of critics constitute a massive effort to marginalize the modern Malthusian message.








THE TECHNIQUES OF MARGINALIZATION





	The techniques of marginalization reflect the views of the different groups of critics.





	NON-BELIEVERS:  In dealing with the size of populations, the non-believers vigorously and authoritatively deny that quantitative analysis is important, that numbers mean anything, or that steady growth will produce intractable problems.  This belief is supported by the observation that the world population in  1998  is much greater than Malthus would have anticipated, and the population growth continues.  Many of the non-believers, are not scientists, yet they assert that science and technology have made this growth possible.  For the non-believers it then follows that science and technology can make possible all things that we wish to have in the future.  In this regard the non-believers seem to be putting their faith in Walt Disney’s First Law: “Wishing will make it so.”





The non-believers marginalize Malthus by asserting that his predictions have been proven wrong, and hence his methods must be wrong.





	DIVERTERS:  The diverters use one or more of the following three ways to divert attention away from the Malthusian message of quantitative analysis.





	(1)  OTHER CAUSES:  This group seeks to divert attention away from quantitative analysis and to focus it on any of a host of other relevant and important things such as the machinations of the multi-national corporations, excessive personal consumption of resources, large numbers of teen-age pregnancies, or on the failures of the systems of distribution, equity, justice, education for women, etc. The other causes people are often genuine humanitarians who are greatly to be admired because of their real records of achievement in their efforts to help solve problems in these other fields.  The other causes people commonly claim that the problems are not simple ones that can be understood simply, using the Malthusian method of quantitative analysis.  The other causes people may invoke complexity to give the impression that they, and not ordinary people, have the complex expertise is needed to understand and solve the problems.  This serves to divert attention away from the fundamental Malthusian message of numbers and arithmetic, and leads the other causes people to advocate that priority attention should be given to these other causes rather than to the numbers per se.





	(2)  SUSTAINERS:  The sustainers rely on the optimistic terms “sustainability” and  “sustainable development.”  Their use of these terms gives the untutored listener the comforting impression that the sustainer understands the problems and their solutions.  In order to achieve the desired diversion, the works of the sustainers follow two paths:





First, the sustainers must be authoritative; simultaneously they must be vague and contradictory in their use of terms.   Above all, the sustainer should avoid giving the term “sustainability” a meaningful definition that would cause ordinary people or political leaders any discomfort in their daily lives.  





Second, the sustainers gain credibility by advocating good programs such as reducing resource use, reducing waste, using energy more efficiently, etc.  These programs are environmentally beneficial, but they are often interpreted to mean that these and similar programs are all that we  need in order to achieve a sustainable society.  By omission, these programs divert attention away from the fundamental Malthusian problem of the arithmetic of population growth.  





	Following these recommended programs does save resources, but unfortunately, the resources that the sustainers save are not preserved for the use of future generations, but rather are used to support the continued growth of the population.   Thus the net result of many of the actions of the sustainers is to accomodate and hence to encourage continued population growth.





	(3)  THE “THEM: NOT US” GROUP:  Some diverters in the U.S. assert that the population problem is a problem of  “those people,”  meaning people in distant under-developed nations.  By focusing on population problems in distant lands, the them: not us people divert attention away from the severe problems of population growth in the U.S.


	


	The targets of the them: not us people are usually people of color, living in distant lands.  When these people people of color see that the them: not us people have targeted them as the source of the problems, two uncomfortable responses may be made:  





One response is to say that the problem is not the numbers of them, but rather is the excessive per capita consumption of resources by us in the developed nations. ( other causes ).





Another response is to say that the programs of the them: not us people are racist and genocidal.





  


FUNDAMENTALS





	The term “sustainable” has to mean “for a very long time.”





	The arithmetic shows that steady growth ( a fixed percent per year ) which Malthus used in his analysis of populations, results in enormous numbers in modest periods of time. ( Many authors, including Bartlett 1978 )





	These two facts lead to the first two Laws of Sustainability: ( Bartlett 1994, 1998 )





First Law of Sustainability: Population growth and / or growth in the rates of consumption of resources cannot be sustained.





Second Law of Sustainability: The larger the population of a society and / or the larger its rates of consumption of resources, the more difficult it will be to transform the society to a condition of sustainability.  





These facts, and the laws derived from them, also support the observation that the term “sustainable growth” is an oxymoron.





	The balance of this paper will give examples of the several types of marginalization of the modern Malthusian message.








NON-BELIEVERS





	There is an abundant literature dealing with the non-believers.  Some non-believers assert that the predictions of Malthus have not come to pass, that the world population in 1998 is much larger than Malthus could have ever imagined, therefore the world population can continue to grow essentially forever.  This is an example of the “flying leap syndrome” in which a person leaps from the top of a very high building.  The free-fall is exhilarating.  After each of the first few seconds of free-fall, the person concludes that all is well, and soon reaches the ( logical ? ) conclusion that free-fall forever is a viable option.  The end comes when the person strikes the ground.   The ground is a boundary condition, a limit that was built into the falling person’s total environment; a limit that the person ignored at great expense.  (Bartlett 1980)   





	The non-believers seem unaware of, or ignore, the fact that human activities have already caused great change in the global environment.  May observes that ( May 1993 ):





... the scale and scope of human activities have, for the first time, grown to rival the natural processes that built the biosphere and that maintain it as a place where life can flourish.





	Many facts testify to this statement.  It is estimated that somewhere between  20  and  40  percent of the earth's primary productivity, from plant photosynthesis on land and in the sea, is now appropriated for human use.








PROMINENT NON-BELIEVERS





	On the national scene, there are prominent presidential-type people who are non-believers who confidently assert that there is no population problem.  


	


	When Jack Kemp, who was then the  U.S. Secretary of Housing and Urban Development, was informed of a report from the United Nations that told of resource problems that would arise because of increasing populations, it was reported that he said, "Nonsense, people are not a drain on the resources of the planet."  ( Kemp 1992 )  





	Another presidential aspirant, Malcolm Forbes, Jr., editor of Forbes Magazine, had a similar response to the reports of global problems that result from overpopulation in both the developed and underdeveloped parts of the world.  In an editorial he responded, "It's all nonsense." ( Forbes 1992 )  





	These two expressions are consistent with a prominent Ponzi-type slogan that is often heard in U.S. presidential politics.  Instead of claiming they will work to solve problems, the candidates assure us that, painlessly,  “We can grow our way out of the problems.”





	In an article, “The Population Explosion is Over,” Ben Wattenberg finds support for the title of his article in the fact that fertility rates are declining in parts of the world. ( Wattenberg 1997 )  Most of the countries of Europe are ( 1997 ) at zero population growth or negative population growth, and fertility rates in parts of Asia, have declined dramatically.  Rather than rejoice over the clear evidence of this movement in the direction of sustainability, Wattenberg sounds the alarm over the “birth dearth” as though this fertility decline requires an immediate reversal.





	The late Professor Julian Simon of the University of Maryland has advocated continued population growth long into the future.  In the newsletter of a major think tank in Washington, D.C., Simon wrote:





We have in our hands now - actually in our libraries - the technology to feed, clothe, and supply energy to an ever-growing population for the next  7  billion years...  Even if no new knowledge were ever gained...we would be able to go on increasing our population forever. ( Simon 1995 )





In response to Simon, it has been noted that a spherical earth is finite, but a flat earth can be infinite in depth and lateral extent.  So if Simon is correct, we must be living on a flat earth.         ( Bartlett 1996 )





	When evaluating contradictory recommendations from different people, all of whom have impressive academic credentials, it is important to remember another fundamental law: “For every Ph.D. there is an equal and opposite Ph.D.”








SUSTAINERS: THE BRUNDTLAND REPORT





	A great increase of awareness of the problems of global poverty and population problems came with the publication of the report of the United Nations World Commission on Environment and Development, the Brundtland Report, which is available in bookstores under the title Our Common Future. ( Brundtland 1987 ) 


	


		In graphic and heart-wrenching detail, the Report places before the reader the enormous problems and suffering that are being experienced with increasing intensity every day throughout the underdeveloped world.  In the foreword, before there was any definition of the term  "sustainable," there was the ringing call:





What is needed now is a new era of economic growth -  growth that is forceful and at the same time socially and environmentally sustainable. ( p. xii )  





	These two concepts of  "growth"  and  "sustainability"  are clearly in conflict with one another, yet here we see the call for both.  The use of the word "forceful" would seem to imply "rapid," but if this is the intended meaning, it would just heighten the conflict.  No hint is given as to the definitions of the terms, “socially sustainable” and “environmentally sustainable?”  





	A few pages later in the Report we read:





Thus sustainable development can only be pursued if population size and growth are in harmony with the changing productive potential of the ecosystem. ( p. 9 )





“Population size and growth” are vaguely identified here as possible problem areas, but we don’t know what the Commission means by the phrase, "in harmony with ..."    


	


	By page 11 the Commission acknowledges that population growth is a serious problem, but then:





The issue is not just numbers of people, but how those numbers relate to available resources. Urgent steps are needed to limit extreme rates of population growth.





The suggestion that "The issue is not just numbers of people" is characteristic of non-believers.  Neither "limit" nor "extreme" are defined, and so the sentence gives the impression that most population growth is acceptable and that only the undefined "extreme rates of population growth" need to be dealt with by some undefined process of limiting.  





	By now one can see how the sustainers and non-believers show great confidence as they make assertions that are both vague and ambiguous. 





	As the authors of the Report searched for solutions, they called for large efforts to support "sustainable development."  The Report’s definition of "sustainable development" has been widely used by others.  It appears in the first sentence of Chapter 2, ( p. 43 ):  





Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs.	





	This definition gives no hint regarding the courses of action that could be followed by individuals or by governments to allow people to meet the needs of the present, but which would not limit the ability of generations, throughout the distant future, to meet their own needs.  





	It is obvious that non-renewable resources  ( such as fossil fuels )  that are consumed now will not be available for consumption by future generations.  Anyone advocating development has to know that if development is to be sustainable, it must call for major reductions in the rates of consumption of fossil fuels so that future generations may have access to these wonderful sources of energy.  This fact is uncomfortable; hence it is rarely acknowledged by the sustainers.





	The Brundtland Commission Report's discussion of "sustainability" is both optimistic and vague.  The Commission probably felt that, in order to be accepted, the discussion had to be optimistic even though the facts point to pessimism.  So it was necessary to be vague and contradictory in order not to appear to be pessimistic.  Vagueness and ambiguity are the keys to the arguments of the sustainers.  





	The Brundtland Report of 1987 used vague and contradictory language in its advocacy and explanations of the new concept of sustainable development.  In so doing, the Report led the way in the marginalization of the Malthusian message.   





	More recently, in contrast to the message of the report of her commission, Gro Harlem Brundtland, the Prime Minister of Norway, has spoken strongly about the urgency of dealing with population growth as Malthus did; by looking at the numbers.  Speaking at the Rio conference in 1991 she:





	... urged immediate steps to address population growth.





Poverty, environment and population [size] can no longer be dealt with, or even thought of, as separate issues. ( Holloway 1992 )





In the commencement address at Harvard in 1992, Brundtland said: ( Harvard, 1992 )





Technological trends, patterns of production and human consumption - and pure human numbers - call for radical changes in order to reconcile human activities with the laws of nature. 





I have been stunned to see how the Rio conference seems to fail to make workable decisions on how to curb population growth.





 In literature of an international population group, the Norwegian Prime Minister is quoted as saying: ( PCI 1998 )





Rapidly expanding population effectively strangles most efforts to provide adequate education, nutrition, health care, and shelter.











SUSTAINERS: THE AGENDA 21 REPORT





	Ambiguity about the meaning of "sustainability" was advanced in a more recent report that came out of the 1992 Earth Summit in Rio de Janeiro, which was:





...the largest gathering of world leaders in history [ which ] endorsed the principle of sustainable development.  ( Committee for a National Institute for the Environment 


1993 )





The published version of the report carries the impressive title, Agenda 21, The Earth Summit Strategy to Save Our Planet. ( Sitarz 1993 )  The text discusses the relation between population growth and the health of the planet:





The spiraling growth of world population fuels the growth of global production and consumption.  Rapidly increasing demands for natural resources, employment, education and social services make any attempts to protect natural resources and improve living standards very difficult.  There is an immediate need to develop strategies aimed at controlling world population growth. ( p. 44 )	





The first sentence is quite reasonable; but in the third sentence, what is meant by "controlling?"  "Controlling world population growth" could mean, "hold the annual population growth rate at its  1993  value of approximately  1.6 %  per year," which no numerate person would suggest. Why does the Report use the phrase "controlling world population growth" when one suspects that the Report’s authors know full well that the critical challenge is to "Stop world population growth?"  Having thus made a politically correct statement of the problem, the Report then lists the things that need to be done.  Here we would expect that the authors would concentrate on the hard realities.  Instead, it is all ambiguity.  Perhaps their strongest recommendation is: 





The results of all research into the impact of population growth on the Earth must be disseminated as widely as possible.  Public awareness of this issue must be increased through distribution of population-related information in the media. ( p. 45 )





How are we going to increase public awareness of the problem of “the impact of population growth on the Earth” if the crucial Report that gives guidelines for the future, won't talk frankly and honestly about the problem?  How are we going to educate the public about the problem of population growth if we fail to set forth clearly the known concrete details of  "the impact of population growth on the Earth?"  





	Then, under the Report’s next heading of "National Population Policies" we read that:





The long-term consequences of human population growth must be fully grasped by all nations.  They must rapidly formulate and implement appropriate programs to cope with the inevitable increase in population numbers. ( p. 45 )





The first sentence suggests that the writers of the Report are believers, because the writers indicate a recognition of the fact that there are serious "long-term consequences of human population growth." These consequences could have been set forth in simple, concrete, and illuminating detail, and yet the Report remains evasive, vague, and unspecific.  The Report could have educated its readers about the "long-term consequences of continued population growth" and then could have identified for the readers the appropriate remedial courses of action which are necessary to achieve zero growth of population as rapidly as possible.  But to negate it all, the Report refers to the "inevitable increase in population numbers."  Thus the Report seems to say that nothing can be done.  This is not far from the position of the non-believers who say that nothing needs to be done.  This leads to the question, “If nothing can be done, why bother to educate people about the ‘long-term consequences of continued population growth’?”  





	The Report makes many references to sustainability, yet it artfully dodges the central issues relating to the meaning and implications of "sustainability."





	The failure of the Report, and other similar reports, to address the population problem was underscored by Robert May ( May 1993 ).  May, who is Royal Society Research Professor at the University of Oxford and Imperial College, London, was reviewing a new book on biological diversity.  He observes that the book:





... says relatively little about the continuing growth of human populations.  But this is the engine that drives everything.  Patterns of accelerating resource use, and their variation among regions, are important but secondary: problems of wasteful consumption can be solved if population growth is halted, but such solutions are essentially irrelevant if populations continue to proliferate.  Every day the planet sees a net increase ( births less deaths ) of about one quarter of a million people.  Such numbers defy intuitive appreciation.  Yet many religious leaders seem to welcome these trends, seemingly motivated by calculations about their market share.  And governments, most notably that of the U.S., keep the issue off the international agenda; witness the Earth Summit meeting in Rio de Janeiro.  Until this changes, I see little hope.  








OTHER CAUSES: THE U.S. ENVIRONMENTAL PROTECTION AGENCY





	The U.S. Environmental Protection Agency has done many constructive and beneficial things. The policies, actions, and leadership of the Agency are crucial to any hope for achieving a sustainable society.  A recent report  ( EPA 1993 ) is both encouraging and distressing.  It is encouraging to read of all of the many activities of the Agency which help protect the environment.  It is distressing to search in vain through the Report for a direct acknowledgment that population growth is the root cause of most of the problems the Agency is seeking to address.  While the Brundtland Report asserts that population growth is not the central problem, the EPA report avoids making this allegation.  But the EPA report makes only a very few minor references to the environmental problems that arise as a direct consequence of population growth, but in making these references, the Report seeks to divert the readers’ attention elsewhere.


    


	For example, the EPA report speaks of an initiative to pursue sustainable development in the Central Valley of California:





... where many areas are experiencing rapid urban growth and associated environmental problems ...





A stronger emphasis on sustainable agricultural practices will be a key element in any long-term solutions to problems in the area.  





Why does the Agency divert our attention away from the problem of rapid urban growth and suggest that the long-term solution lies in “A stronger emphasis on sustainable agricultural practices?”  There is no way that "A stronger emphasis on sustainable agricultural practices" can stop the “rapid urban growth” that is destroying farmland!  To solve the problems, one must stop the “rapid urban growth” which causes the problems.  It is pointless to focus on the development of  “sustainable agricultural practices” when agriculture will soon be displaced by the "rapid urban growth."     	





	In speaking of the New Jersey Coastal Management Plan for the preservation of an environmentally sensitive tidal wetland, the EPA report says:





The project involves balancing the intense development pressures in the area with wetlands wildlife protection, water quality, air quality, waste management, and other environmental considerations.





The "intense development pressures” arise from population growth, but the Report diverts our attention away from “development pressures,”  by suggesting that the problems can be solved by “balancing.”    The wetlands can’t be saved if population growth continues.  The wetlands can’t be solved by “balancing,” whatever that is.  





	It needs to be recognized that, as used in the quotation above, “balancing” generally means “yielding to.” 





	In the Pacific Northwest:





The EPA... is an active participant in these discussions, which focus on sustaining high quality natural resources and marine ecosystems in the face of rapid population and economic growth in the area.





	Here the Report diverts our attention away from the “rapid population growth” that is destroying the natural resources and marine ecosystems, and it suggests instead that we focus our preservation efforts on the ecosystems and not on the agent that is destroying them.  This is like trying to polish and maintain the beautiful woodwork in a home that is being destroyed by fire, or like trying to rearrange the deck chairs on the Titanic.





	These quotations of minor sections of the EPA report make it clear that the EPA people have an understanding of the origin of environmental problems.  This means that the Agency people are believers.  However, political considerations seem to require that the EPA people divert attention away from the true causes of the problems they are charged with addressing.  The EPA is thus engaged in the marginalization of the Malthusian message.








MORE EXAMPLES OF MARGINALIZATION





	Here are more examples of major efforts to marginalize the use of numbers in addressing the population problems.





	A )  ( Diversion )  For many years the mission statement of a national population organization was:





Zero Population Growth, Inc., is a national nonprofit membership organization that works to achieve a sustainable balance of resources and the environment - both in the United States and worldwide. ( ZPG 1996a )





In  1996 , without discussion with the membership, this clear and unambiguous mission statement was replaced by the following statement which is vague and internally contradictory:





Zero Population Growth, Inc., is a national nonprofit membership organization working to slow population growth and achieve a sustainable balance between the Earth’s people and its resources. ( ZPG  1996b )





Notice that the new statement contains two curious contradictions: 





1 )  Zero Population Growth  ( the organization’s name )  is quite different from slow population growth  ( the new stated goal of the organization ).  This internal contradiction would seem to violate standards of “truth in advertising.”





2 )  The organization is seeking “slow population growth” and “sustainability.” These two goals are completely contradictory.  The new statement violates the First Law of Sustainability. ( Bartlett 1994, 1998 )





The new statement also suggests a major change in emphasis:





The new statement does not contain the earlier reference to the population problem in the United States.  ( them: not us )  





The diversion of the acknowledged focus away from the population problem of the United States is disturbing, especially when the case can be made that the world’s worst population problem is in the United States.  ( Bartlett, 1997 )  This is all the more curious because much of the good work of  ZPG  is devoted to reducing population growth rates in the United States. 





	Even more curious is the fact that the Executive Director ( of ZPG ):





... outlined some of the actions necessary to stabilize U.S. population.  He called for doubling expenditures for family planning programs, requiring insurance plans that provide prescription drug coverage to include all contraceptive services.  ( Audubon 1998 )





Two things are apparent:





1)  The things called for by the Executive Director are necessary, but clearly are not sufficient to stabilize U.S. population, because:





2)  Immigration contributes roughly half of the growth of U.S. population, and it has been shown that it is impossible to stabilize U.S. population without having major reductions in the levels of immigration into the U.S.  ( Beck, 1998, Bartlett & Lytwak  1995, and many others )





The refusal to include immigration in the discussion of the stabilization of U.S. population represents a major effort to divert attention away from the source of approximately half of the population growth in the U.S.


	B )  ( Non-belief )  The Sierra Club has an outstanding record of successes in the endless battles to preserve the environment, and for years the Club recognized that stopping population growth in the U.S. was essential to saving the environment.  Recently the Club’s leaders decided that stopping population growth in the U.S. was no longer necessary for saving the environment.  In particular that the Club’s leaders said the Club would not take a stand on the difficult question of immigration, which is responsible for about half of the population growth in the U.S.  This is a case of innumerate non-belief.  Some members of the Club ( believers ) have petitioned to have the membership vote on the question of going back to the earlier policy of recognizing that we can’t save the environment and have continued population growth.





	C )  ( Diversion )  The conflict within the Sierra Club led the Club’s establishment to put on the 1998 ballot a diversionary alternative to the straightforward question put by petition of members. The alternative statement of the Club’s establishment contains this sentence:





The Sierra Club will continue to address the root causes of migration by encouraging sustainablity, economic security, human rights, and environmentally responsible consumption.  ( FAIR 1997 )





In a similar major policy statement, ZPG says:





It is ZPG’s view that immigration pressures on the U.S. population are best relieved by addressing factors which compel people to leave their homes and families and emigrate to the United States. ( ZPG 1998 )





The implications of these two statements are high minded and staggering.  A major root cause of migration is the global inequality of economic opportunity.  The sentences quoted above would commit ZPG and the Sierra Club to programs of foreign aid and international involvement aimed at leveling the economic opportunity among all of the countries of the world!  This would commit the two organizations to the task of raising the level of economic opportunity in the underdeveloped countries and possibly lowering it in the United States until economic opportunity was everywhere the same.  That would remove this root cause of migration!  These statements sound good; they sound humanitarian, but most of all, they sound correct.





	Beyond lobbying the Congress for increased family planning assistance in the foreign aid programs of the U.S., these two organizations do not have the resources needed to become involved in any meaningful way in addressing the root causes of international migration. Therefore these two statements are essentially devoid of substantive meaning, and are offered only to divert attention away from the challenging task of addressing the issue of immigration which is responsible for about half of the population growth in the United States. 





	Note: In the spring of 1998, a major campaign by the Club’s establishment was successful in defeating the numerate initiative of some Club members, and this defeat leaves the Sierra Club on record as believing that population growth and saving the environment are compatible.  This position needs to be compared to the observation that, 





	Each increment of population growth and


	Each increment of added affluence


	Invariably cause the destruction of an increment of the remaining environment.





	D)  ( Diversion )  With the best of intentions, religious groups often justify their opposition to the reduction of immigration into the U.S. by using this same argument                    ( diversion ) of saying that we should not address immigration as such, but rather should work to remove the root causes of immigration.





	E )  ( Diversion )  The President’s Council on Sustainable Development ( PCSD, President William J. Clinton )  had task forces that worked to develop background information in several areas. The report of the Council’s Task Force on Population and Consumption  ( Task Force 1995 ) was clear and unambiguous:





The Task Force believes that the two most important steps the United States must take toward sustainability are:





1)  To stabilize U.S. population promptly; and





2)  To move toward greater material and energy efficiency in all production and use of goods and services.





	The Council’s report  ( President’s Council 1996 )  was based on its own analyses and on the reports of its task forces.  The Council’s report makes almost no editorial statement about the problem of population growth in the U.S. but it does indicate concern about global population growth: ( them: not us )





The United States should have policies and programs that contribute to stabilizing global human population: this objective is critical if we hope to have the resources needed to ensure a high quality of life for future generations.





Although it probably was not meant this way, this sentence could be interpreted to mean that they must stop their population growth so that we can continue to enjoy our high quality of life.  The Report notes that:





What Americans do affects the lives of people in every nation, and changes in their lives eventually affect Americans.





Then, in its list of  “National Goals Toward Sustainable Development,” the President’s Council on Sustainable Development places the goal: “Move toward stabilization of U.S. population” as the eighth goal out of ten. ( diversion )  What is clearly and unambiguously the most necessary goal for achieving sustainability, is diverted from the top priority to a place near the bottom of the list.  





	The section of the PCSD report, “Designing Sustainable Communities” ( pgs. 92-95 )  deals with creative ways to accomodate growth: ( non-belief )





While some growth is necessary, it is the nature of that growth that makes the difference.





If it is felt that the U.S. should “Move toward stabilization of U.S. population,” why is “some growth necessary?”





	It is frightening to realize the reluctance of our national leaders even to acknowledge that population growth in the U.S. is a problem.  





	F )  ( Them: not us )  A recent report  ( PAI, 1996 ) “Why Population Matters, 1996” has the appearance of being a comprehensive review of the global population problem.  The  55  pages include text, data, and a large number of well-presented graphs, covering facts and figures, economic development, environment, safety and health, as well as general principles and conclusions.  The name of the group that prepared the report is Population Action International, which suggests a focus on the international aspects of the problems.  This is borne out in the introduction:





The purpose here is to state the demographic case ...  for U.S. assistance to programs that help slow population growth in developing countries.





Here is what appears to be a comprehensive report on world population problems, that makes little or no effort to present the population problem of the U.S. even though the U.S. is a major part of the international scene.  By omission, the Report conveys the impression that there is no population problem in the U.S.  





	In the last section of the Report we read:





Slowing world population growth is important for all Americans.





An even more cogent observation, that is not in the Report, would be:





Because of our high per capita consumption of resources, 


Slowing U.S. population growth is important for all the people of the world.





It is so easy to say that the problem is them: not us.





	G )  ( Diversion )  A recent scholarly report with the title “Getting it Right: A Policy Agenda for Local Population Activists”  ( Jacobsen 1997 ) opens by identifying population growth as the ultimate problem:





Thus it is necessary to aim at containing population growth at the local scale, if we are to create communities that are sustainable over the long term.





The Report then seeks to divert attention away from “containing population growth” when it suggests that it is politically unproductive to say that “the root of all our problems is too many people.” ( diversion )  The Report seeks to have local activists focus on the important problems 


( other causes ) such as teen-age pregnancies, resource consumption, etc., and the Report advocates local programs of growth management.  





	“Growth management” and “smart growth” are attractive contemporary terms.  They involve improved local and regional planning, which is good, but it is important to recognize the dilemma they present.  Improved local and regional planning do an improved job of accomodating population growth and hence they encourage more local and regional population growth. 





	If we are going to “Get it Right,” we can’t overlook the numbers.





	H )  ( Diversion )  Boulder County, Colorado is in a scenic and attractive location.  For decades, “civic groups” in the towns and cities of the County have been enormously successful in the promotion of population growth in the County.  All sorts of public and private efforts have been made to attract new “clean” industries, laboratories, etc. to come to the County.  The result has been totally predictable.  





	The concentration on recruiting “clean” industries implies that we will keep out the “dirty” industries.  We all want the products made by “dirty” industries, but we don’t want the “dirty” people who work in those industries.  This is economic discrimination.  We are emphatic in our assertions that we want all ethnic and economic groups to be represented in our local population, but to achieve this, we need to have in our community all types of “clean” and “dirty” industries.  With proud public pronouncements of our high minded ideals, we keep out the “dirty” industries and then wring our hands to lament the lack of ethnic and economic diversity in our community.





	The schools in the City and County are crowded, the streets and highways are congested, the air is polluted, and farms are rapidly being destroyed by the construction of endless subdivisions.  The houses that are being built on the former farmland are not for ordinary people but rather are for people at the middle and high end of the economic scale.  Taxes have to rise to pay the costs of the growth, making it difficult for people on fixed incomes to continue to live in Boulder.  Home prices and rents rise relentlessly, and consequently homelessness and helplessness seem to have increased.  The high taxes and the high cost of housing fall hardest on low-income people, some of whom are third or fourth generation residents of the County.  Yet the City and County are booming and it is claimed that we have a “vibrant healthy economy.”  The success of the promotions, and the resulting deterioration of many aspects of the community have prompted “slow growth” efforts on the part of citizens groups, and these efforts have resulted in conflict and hostility.  





	An outgrowth of this has been the Boulder County Healthy Communities Initiative,         ( BCHCI ) which has brought together volunteers from all parts of the County who have been trying to deal with the problems.  All of the problems are predictable because they are caused by population growth.  Yet the programs of the BCHCI are devoted to inspirational speakers ( non-believers ) who admonish the participants to work harder, and to develop better plans to manage ( and thus to accomodate ) growth. Speakers ( sustainers ) often use the word “sustainable” in the meetings, as though if we worked harder we could have a sustainable society.  





	A document titled “Principles of Sustainability” was prepared and circulated ( Draft Principles, 1996 ).  This document has “Principles” that are vague:





1 )  It Has to Add Up - We recognize that every activity counts in working toward sustainability and all our activities must add up to sustainability.





It has “Principles” that are good:





4 )  Materials and Energy - To the maximum extent possible, activities in Boulder County should, reduce, reuse, and recycle resources; avoid production, purchase, and use of toxic materials; use energy as efficiently as possible; seek to use local sources; and contribute to a transition toward a renewable-based economy.





11 )  Cultural and Ethnic Diversity - We should respect and encourage cultural, ethnic, and economic diversity, the social counterpart to biological diversity.





Some “Principles” are far-sighted:





9 )  Power of Prevention - Boulder County programs should be designed to prevent problems whenever possible, rather than focused on correcting problems after they occur.





If we are to exercise the “Power of Prevention” of Principle 9  we must stop the population growth and this will prevent innumerable present problems from getting worse.  But these “Principles of Sustainability” never deal with the population growth that has caused the problems that the “Principles” are trying to address and that the BCHCI is trying to solve. The “Draft Principles of Sustainability” make no mention of the fact that population growth is not sustainable. This document is not really “Principles of Sustainability,” but rather it is “Principles That We Would Like to Sustain.”








	I)  ( Diversion: other causes )  In a “Historical Note” appended at the close of an article on population, the “Editor” reported: ( Abernethy 1998 )





Secretary of the Interior Bruce Babbitt, in a May 26, 1997 interview with ABC explained forthcoming new regulations for national parks.  These included requirements for advance reservations, use of public transportation within parks, and all private vehicles to be left in parking lots at entrances.  Secretary Babbitt denied that these restrictions resulted from there being too many people using the parks.








THE PROBLEMS THE DIVERTERS ADDRESS





	The problems addressed by the diverters are important. The education of women, the distribution of resources, economic and political justice and equity are all vitally important.  The world is well served by those selfless people who work hard seeking solutions to these problems.  Yet as we look here in the United States, and around the world, we can see that the sizes of populations are growing, and we can see places where the problems associated with population growth are so overwhelming as to make it practically impossible to find the resources necessary to address the vitally important issues of education of women, distribution of resources, justice, and equity.











OUR GREATEST NATIONAL NEED





	The thing that is most urgently needed is the initiation of a broad national dialog on the problems of the size and growth of the U.S. population, and, in particular, in finding concensus on an optimum population size for the United States. 








A RESPONSE TO THE DIVERTERS





	The arguments of the “diverters” were pointedly rebuffed by the biologist E.O. Wilson who wrote:





	The raging monster upon the land is population growth.  In its presence, sustainability is but a fragile theoretical construct.  To say, as many [ diverters ] do, that the difficulties of nations are not due to people but to poor ideology or land-use management is sophistic.  ( Wilson  1995 )








BOULDING’S THREE THEOREMS ON POPULATION





	In a foreward to a reprinting of the essay of Malthus, the eminent economist Kenneth Boulding addressed the population problem forthrightly by offering three theorems:  ( Boulding 1971 )





	FIRST THEOREM: “THE DISMAL THEOREM”





If the only ultimate check on the growth of population is misery, then the population will grow until it is miserable enough to stop its growth.





	SECOND THEOREM: “THE UTTERLY DISMAL THEOREM”





This theorem states that any technical improvement can only relieve misery for a while, for so long as misery is the only check on population, the [technical] improvement will enable population to grow, and will soon enable more people to live in misery than before.  The final result of [technical] improvements, therefore, is to increase the equilibrium population which is to increase the sum total of human misery.





	THIRD THEOREM: “THE MODERATELY CHEERFUL FORM OF THE DISMAL 	THEOREM





Fortunately it is not too difficult to restate the Dismal Theorem in a moderately cheerful form, which states that if something else, other than misery and starvation, can be found which will keep a prosperous population in check, the population does not have to grow until it is miserable and starves, and it can be stably prosperous.





Boulding continued:





Until we know more, the Cheerful Theorem remains a question mark.  Misery we know will do the trick.  This is the only sure-fire automatic method of bring population to an equilibrium.  Other things may do it.





Boulding did not try to marginalize the Malthusian message.  He addressed the question with a candor and courage which seem to be largely lacking from much contemporary discussion of the population-related problems that are overwhelming us.








WHY CONTINUE THE GROWTH?





	Instead of accepting the assertion of the  non-believers  that growth is both good and inevitable, we should instead focus on the question of why should we have more population growth.  We should ask the non-believers this nicely framed challenge:





Can you think of any problem, on any scale, from microscopic to global,


Whose long-term solution is in any demonstrable way,


Aided, assisted, or advanced, by having larger populations


At the local level, the state level, the national level, or globally?





Henry Kendall of the Union of Concerned Scientists said:  ( Holloway 1992 )





People who take issue with control of population do not understand that if it is not done in a graceful way, nature will do it in a brutal fashion.








CONCLUSION	





	There seems to be a concerted effort, locally, nationally, and globally to marginalize the modern Malthusian message and to talk about sustainability, using terms and concepts that don’t offend anyone.  This marginalization requires that we make no mention of the facts that at all levels, 


	a)  Sustainability requires that both population and the rates of consumption of resources be stabilized at levels substantially smaller than those of today, and that 





	b)  The world’s worst population problem is right here in the U.S. 





As the issue of sustainability becomes more prominent and critical, major efforts are being made to obfuscate and to draw attention away from the central fact that population growth cannot be sustained.  It has been thus ever since Malthus published his essay:





It is revealing that many literary people in the nineteenth century were also anti-Malthusians - revealing, because it demonstrates how deeply Malthus’ message offended humanitarian values.  “The voice of objective reason,” Keynes said of Malthus’ theory, “had been raised against a deep instinct which the evolutionary struggle had been implanting from the commencement of life...”  That same voice spoke against the religious command to “increase and multiply;” and, despite Malthus’ protestations from 1803 on, his doctrine was also held by socialists and other radical reformers to be an immovable obstacle to any human action for social betterment.  It was no wonder, then, that nineteenth-century writers, characteristically thinking of themselves as humanitarians, resisted the Malthusian propositions... “Malthusianism” is still ritualistically denounced. ( Appleman, 1976 )
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This is a slightly lengthened version of a Guest Editorial that was published in the 


Boulder Daily Camera, (Boulder, Colorado) June 26, 1999, Pg. 11A





BIGGER ISN’T BETTER IN THE PUBLIC SCHOOLS


Albert A. Bartlett





Sunday's Camera (June 20, 1999) printed a collection of some two dozen essays by Boulder County teenagers expressing their views on violence in society.  These essays were motivated by the tragic killings of students and a teacher at Columbine High School in Littleton, Colorado earlier in the year.  The essays were excellent.  





One particularly perceptive teenager got straight to the heart of the matter when she wrote:


"I would not blame the school board, or the protection of the school itself, but the size of the school population.  When there are around 2,000 kids crammed into one building and 30 or so kids in each class, there are bound to be some serious problems that go unnoticed ...  I go to a school that has around 100 students total.  The main focus of our school is 'community.'  We focus our energy to meet everyone, feel equal to everyone (including the teachers and students), to get to understand each others views on different subjects, and to feel welcome and accepted ... Since our school is so small, we can have all-school discussions where everyone can be heard."





This student sees what many of our community leaders choose not to see.  She recognizes that bigness in societal groups is the catalyst that causes breakup of the big population into smaller separate sub-populations based on the members’ views of shared problems, values, and "solutions."





Another student wrote: "When a student seems to be taking a U-turn with their school work, someone should be concerned."  The bigger the school the less likely this is to happen.





Another student made the observation: "I believe that giving a sufficient amount of personal attention to today's youth would be a forward step to ending teen violence."  This student is calling for the personal attention that is diminished and destroyed by bigness in our schools.





Another student observed that: "Most of these teenagers attend public schools where a single teacher may have as many as 150 to 200 students in one semester, leaving them barely enough time to even memorize their names.  I believe a reasonable solution to this problem would be to hire more teachers in the public schools, allowing for smaller classes."





It is clear that these young people recognize the central cause of the problem.  





"I mean half of the kids out of 26 kids in my entire eighth grade class... are leaving to go [next year] to either Boulder, Fairview, or Niwot, all public high schools.  At our school we are so close we are like sisters and brothers.  When the shootings happened at Columbine, it scared the life out of us because we, or our friends, are going to [these big] public high schools next year."





Yet another perceptive student wrote: "The solution I can think of for schools is advisor programs, where kids at first get comfortable with an adult.  Trust is built and friendships are made.  The advisor has a group of no more that 15 kids, so there is more one-on-one attention.  When one of the kids is having trouble, the advisor can do something about it before something happens.  At the school I go to, we have an advisor program.  I know it works, because I use it every day."





Another student, from a larger school wrote: "If schools were able to hire more counselors, it would give them more time with the students.  For every 75 students there should be one counselor... The schools should have it so there would be only about eighteen students in a class.  That way, you get more one-on-one time with your teachers.  A smaller class gives the teacher a chance to get to know their students and then they might be able to notice if something is not right.  The students even have a chance to get to know each other."





Another student observed: "The answer is not putting metal detectors in every doorway.  The answer is not banning all violent games.  The answer is not as easy as that... I mourn for this country as we try to open up our eyes and see that everything isn't okay, and that each one of us is responsible.  I mourn."





The common thread of the impersonality of bigness runs through many of these excellent essays.  The bigness has its cause in two obvious things: 


	


	the first is population growth in our communities, 


	


	and the second is the belief in the economies of scale that are alleged to result from 	making our schools, especially our high schools, larger and larger.  





Students naturally want to identify themselves with groups of manageable size with which they can feel important and can be respected.  If the school itself is too large for such identification, individuals will form themselves into smaller groups with which they can identify and feel comfortable.  Identification by race, religion, athletics, hostility, etc. are all easily implemented in today’s enormous schools.





For many in the community, population growth is synonymous with the "healthy economy."  And, as they have said so frequently, our community leaders are determined to maintain a "healthy economy."  It has been amply demonstrated that their continuing success will mean larger schools, larger classes, less personal attention for students, and, predictably, more problems.





As for the alleged economies of scale in large schools vs. small schools, we need to look not only at the bottom line of the financial managers, but we need to look at the real bottom line, the community outcome.  I believe people are beginning seriously to question the conventional wisdom about the efficacy of bigger schools. 





This collection of essays by teenagers in the Camera opened with the headline question, "Is the deck stacked against America's youth having a peaceful future?"  If we continue our commitment to a "healthy economy" as it is presently perceived and defined, the answer almost certainly is YES.  The annual loss of a few students and teachers is a small price to pay for the continued annual growth of the Gross Local Product.





July 1, 1999





Post Script:  A friend who is a high school physics teacher from Texas, to whom I had sent a copy of this piece, responded by explaining that athletics is one of the major reasons for the push for larger and larger high schools.  





Districts want the biggest schools possible so that they have the largest pool of prospects from which to draw their teams.  There are a few districts that have  9th  and  10th  grade on one campus and  11th  and  12th  grade on another, so that each can have  2000 - 3000 students and both the varsity and underclass teams will have huge talent pools, the equivalent of a  4000 - 6000  [student] high school.





He goes on to point out that in a large school they can have athletic directors:





and a huge corps of other coaches who teach only part time...  Of course there are also principals, band directors, librarians, counselors, etc., who are responsible for more students in a larger school, and therefore reduce the per student cost.  But the whole educational experience suffers.





Some of the post-tragedy reports from Columbine High School tell of widespread student unhappiness over the special treatment the School was alleged to have given to its star athletes.  ("High School 'Cult of the Athlete' Under Scrutiny: High Schools' Glorification of Athletes Comes Into Question."  Boulder Sunday Camera, June 13, 1999, P.9A)
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This is an enlarged version of the guest editorial in the Boulder Planet (Boulder, Colorado) of May 26, 1999, Pg. 16.





TURNPIKE SPAWNS GROWTH, TAXES, POLLUTION


Albert A. Bartlett





The Boulder Planet’s excellent special report  (May 19,1999) on US highway 36 (The Denver-Boulder Turnpike) began with a misleading headline which said that the "Turnpike Faces an Uncertain Future."  The enormous success of the extraordinary ongoing efforts to promote, sell and develop the Colorado Front Range area guarantees that there is no uncertainty about the future of traffic on the Turnpike!   Traffic will get worse!  The transportation experts consulted by your reporter were only partially correct when they said "Traffic on the Turnpike is going to get worse - maybe a lot worse - before it gets better."  The experts were wrong in imagining that, at sometime in the future, traffic would get better.  It is fiscally and physically impossible to add more lanes fast enough to overcome the effects of the local population growth that is causing the current increases in congestion.  A fundamental law of building urban highways is, "You don't add extra lanes to urban highways to alleviate traffic jams, you add them to enlarge traffic jams."  





Some people still maintain that the answer to the problem of congestion on the Turnpike is to add more lanes to the four present lanes (two each way).  But let's do some ballpark arithmetic on the cost of adding lanes to the Turnpike.  Some years ago State Highway people told me it would cost between $5 million and $8 million a lane-mile to add lanes to the Turnpike.  An added lane each way would total about 50 lane-miles, and at the lower figure this would cost about $250 million.  If everything is operating perfectly I believe the maximum number of vehicles that can go by on one lane is 2000 cars an hour.  That's one car every 1.8 seconds.  If the rush hour is 2.5 hours in the morning and 2.5 in the evening, then an added lane each way gives the total added capacity of 10,000 rush hour car round trips each day.  For this, the public would pay $250 million.  If you do the long division I believe you will see that for these added lanes, the taxpayers would be paying about $25,000 in construction costs for each added vehicle accomodated in the rush hours. This is approximately the retail cost of the extra accomodated vehicle!  Is this the best way to spend tax dollars?  





In his famous essay, the Tragedy of the Commons, the biologist Garrett Hardin points out how the benefits of growth accrue to a few, while the costs of growth have to be paid by all.  The Turnpike is a wonderful demonstration of the truth of this essay.  The benefits of added lanes would accrue to the developers and investors and their politicians who are so eager to see the Turnpike enlarged, while the taxpayers would be left to pay the construction and maintenance costs.





Some years ago there was a hearing in Broomfield on the subject of adding a new interchange to serve the Interlocken Business Park and the big manufacturer, Storage Tech.  The meeting opened by having a traffic engineer make a report of his detailed studies of the growth of traffic at several intersections around Broomfield.  It does not take much study to realize that, if traffic continues to grow, all intersections in the area will soon be at capacity and jammed.  This engineer presented his analysis of the obvious, from which he drew the desired conclusion: a new interchange had to be built.  In the question period that followed, I said that there were three questions which seemed to me to be important, but which the engineer had not addressed.





1)  What is the long-term future of petroleum as a fuel for motor vehicles?





2)  The proposed new Broomfield interchange will pour lots of new traffic on the Turnpike.  What will all of this added traffic do to the congestion that was already being experienced on the Turnpike?





3)  What did you learn in school?  Did you learn that it makes sense to destroy the "limited-access" feature of a limited-access highway?





The presiding officer immediately said, "Next question Please."





The point about limited access was recognized in the Planet's thoughtful story.  "As the [Turnpike] corridor has developed it has spawned its own local traffic, contributing to Turnpike congestion... Now it serves multiple destinations.  Most of the trips [on the Turnpike] are short ones between interchanges," according to a planner for the Regional Transportation District (RTD).





The Turnpike was planned and built as a limited-access highway, with access only at Baseline Road in Boulder, at the mid-point in Broomfield, and at Federal Boulevard in Denver.  It was designed to serve traffic between Denver, Broomfield, and Boulder.  But now about five more interchanges have been added, and these added interchanges violate the original intent of the Turnpike.  Instead of being preserved as a useful limited-access highway, the Turnpike has been transformed into a crowded heavy-duty city street.  The traffic congestion that is the result of this transformation is completely predictable.  But we should note that, as proponents of each new added interchange made their cases, the proponents and their hired experts all avoided saying anything about the long-term implications of destroying the limited-access feature that made the Turnpike so useful in its early decades.  





The Boulder Chamber of Commerce and the Boulder City Council were instrumental in the initial effort to build the Turnpike.  They wanted a limited-access toll road that would serve the people of Boulder, giving us a quick reliable route to Denver.  After the Turnpike was paid for, the tolls were removed and the pressure began to build to put new interchanges along the Turnpike.  I remember writing to both the Chamber and the Council urging them serve the people of Boulder by opposing new interchanges on the Turnpike because the new traffic generated by the new interchanges would crowd Boulder people off of the Turnpike that they had paid for with their tolls.  There was no response.  





I attended public meetings in Broomfield and Westminster, asking that two of the proposed new interchanges not be made, and I was laughed out of the halls.  After the hearing in Westminster, a high official of Westminster, who had spoken strongly in favor of the proposed Sheridan Interchange, was talking to a group in the lobby outside the hearing room, and, with considerable enthusiasm he said, "With this new interchange, Westminster could grow from its present population of xxx (a modest number) to XXX (an enormous number) in ten years."  Then he paused for a moment and added, "And Westminster would probably not be such a nice place when it got that big."





Your story said it very nicely, "the Pike has become a victim of its own success."  This is a marvelous example of Eric Sevareid's Law:





"The chief cause of problems is solutions."





The Turnpike was a solution to the problem of getting conveniently between Boulder and Denver.  That solution has now caused all of the problems which your story so carefully covered.





The closing quote in the story in the Planet was interesting. "Try to imagine life without the Turnpike."  As the Planet's story made clear, the Turnpike spawned all the growth that clogs it today.  From the information given in the Planet's story it is clear that without the Turnpike, the growth would not be as overwhelming as it is today, taxes would be lower, the schools would be less crowded, and the air would be cleaner, and the old zig-zag two-lane road from Boulder to Denver would be congested with two lanes of traffic. Now the Turnpike is congested with four lanes of traffic.  Add two more lanes, and the Turnpike will be congested with six lanes of traffic.  Add ten more lanes....  





We are fortunate that our representative on the Regional Transportation District Board of Directors, Judge Richard McLean, understands the problem, probably better than many of the "planners" who were reported by the Planet to have been "taken by surprise" by the rapid growth that is reducing the utility of the Turnpike.





Probably the best way to slow the increase in congestion on the Turnpike is to develop passenger rail commuter service on the existing system of heavy-railroads from Fort Collins, through Loveland, Longmont, Niwot, Boulder, Broomfield and Denver.  The Boulder County Commissioners set up a Task Force a dozen years ago to study this.  The Task Force presented a plan that envisaged a network of commuter trains operating on existing rails between Denver and many Front Range cities and the new Denver International Airport (DIA).  The Mayor of Denver, who later became Secretary of Transportation, showed no interest in developing rail transportation to bring large numbers of commuters and customers from the suburbs and DIA into the heart of Denver.  He was a highway man.   It is time to get serious and to develop plans to implement the one transportation option that makes sense in the Front Range area of Colorado; heavy rail in which commuter passenger trains operate regularly and reliably on the existing network railroads that converge on Denver.  Other American cities are doing it.  If we hurry, we can be followers.


�
The following op-ed piece was published in the Denver Post  Sunday August 1, 1999.





WE NEED TO CHECK THE NUMBERS


Albert A. Bartlett





The numbers in the Denver Post’s front page story “More Lanes, More Traffic” ( June 28, 1999) raise three serious questions. 





1)  The story indicated that the present six-lane road  ( I-25 )  can carry  256,000  vehicles a day “if it is not widened.”  Is this reasonable?





Let’s do some arithmetic.  This is approximately  43,000  cars per lane each day, or an average of about  1780  cars per lane for each of the  24  hours in a day.  This is about one car every  2  seconds in each of six lanes. One can imagine cars at this density during the rush hours, but it is hard to imagine this density  24  hours a day.  Have I made a mistake or are the numbers wrong in the story?





2)  What is the public cost of the widening of  I-25  per car accomodated and per person transported?





The Post story said that widening would cost  $650 million  and “would bring  50,000  more cars a day onto that highway by  2020 .”   As far as I can tell, the  50,000  additional cars would consist of  25,000  cars traveling to work in the morning and then returning home in the evening, so that each commuting car is counted twice each day.  If there are an average of  1.2  people per car, the added  25,000  cars that are accomodated by the lanes added to  I-25  will get  30,000  additional people in to work in the morning and home in the evening.  To do this, it is proposed to spend  $650 million of public money.  This is  $26,000  for each commuting vehicle or about  $22,000  for each commuting person.  This is an enormous public subsidy for private personal transportation!  This is just the initial capital cost: maintenance is extra.





While the state and the federal government [i.e.,taxpayers] will pay the cost of the added lanes on  I-25, the local communities [i.e., taxpayers] will have to pay for widening of local streets to get these extra cars onto the new lanes on  I-25 and then pay for widening streets to get them off the new lanes.  At the destinations one needs  25,000  new parking spaces to accomodate all of these additional cars.  These extra costs could easily double the  $26,000  cost per car of the added lanes, raising the total cost of the public subsidy to  $50,000  or more per car accomodated on the lanes that are proposed to be added on  I-25 .  This should be of great interest to fiscal conservatives, because we are talking about big money!





3)  The Post’s story told of debate over the projections for the future growth of traffic on  I-25.  Are the projected figures reasonable?  





The quoted increase from  256,000  to  306,000  vehicles per day by  2020  after the six lanes are increased to eight, corresponds to an annual average growth rate of only  0.85 % .  The total expected growth of the commuting traffic is certainly greater than this.  A front page story in the Post (June 30) gave figures from which one can calculate that, in the last eight years, the average annual population growth rate of Parker is about  12.9 %  and of Castle Rock is about  6.6 % .  The following table shows how a traffic load of  256,000  cars a day in  1999  will grow in the years up to  2020  for  1 % , 5 %, and  10 %  annual growth rates.





		1999		2010		2020





1 %		256,000	286,000	316,000





5 %		256,000	444,000	732,000





10 %		256,000	769,000          2,091,000





Apparently the two lanes added to  I-25  will take  50,000  daily car trips out of the surrounding neighborhoods and this will fill the enlarged  I-25  to capacity, but will it relieve the congestion on  I-25?  One planner made the understatement, “[Even with the new construction] Congestion [on I-25] isn’t going to improve dramatically.”  If we take  50,000  daily car trips out of the surrounding neighborhoods and put these cars on the enlarged  I-25 , how long will it take for population growth to generate  50,000  new daily car trips which then will have to go back into the surrounding neighborhoods, leaving the neighborhoods no better off than they are today?   The total daily car trips could grow from  306,000  to  356,000  in  15 years if the annual growth rate of cars is  1 % ,  3 years for  5 % , and  1.5 years for a growth rate of  10 % .  It was said that the added lanes will not reduce congestion on  I-25 .   With continued population growth, the added lanes will not reduce the burdens the surrounding neighborhoods suffer because they have to accomodate the spillover traffic from I-25.  So where’s the gain?





As quoted in the Post’s story, Representative Todd Saliman understands the problem.  He observed that the projected traffic numbers are probably low.  He said, “I know that people wish we could just add a few lanes and our problems would be solved forever...  But that’s just not how it works.”





The general conclusion is, that as long as population growth continues in the Metro Denver area, adding more lanes on major thoroughfares will not to alleviate traffic jams, it will only enlarge the traffic jams.





Unless I have made a dumb mistake in my figures, I think the numbers given in the story in the Post are not reasonable.


�
This letter to the Editor was published in the Colorado Daily on August 25, 1999.


Boulder, Colorado, 80306





THE CONQUEST OF GUANELLA PASS


Albert A. Bartlett








Thanks for your interesting story (August 20, 1999) on the Federal plan that proposes to pave the gravel road over Guanella Pass.  The story quoted the Feds as claiming that the road “needs to be ‘improved’ in order to accomodate growing traffic volumes.”  The story notes that the proposed improvements in the road are “much to the displeasure of many area residents,” and it quotes one affected resident as saying: 





“The highway administration is completely ignoring the will of the public.”  





“It appears as if they’re going to pave us over like we’re not even there.”  





“Our No.1 fear is that traffic is going to increase by an incredible amount.”





The motivation for the improvement seems to be the opportunity to develop the  “private property along the pass which would certainly be a lot easier to develop if the road was paved and widened.”





Bravo to Rep. Mark Udall for his actions to try to give the local people a voice in the determination of their future and to slow or stop this paving.  The story said that Rep. Udall wrote to the Federal agency that is proposing the paving, saying: “I find it very disturbing that any federal agency sees fit to ignore the specific and very reasonable pleas of citizens...”





This road-paving scenario has happened before, and it will happen again.  About 40 years ago the U.S. Forest Service wanted to pave the narrow gravel road from Ward to Brainard Lake because “the recreational area around the Lake was crowded on Labor Day.”  Some members of the Boulder Group of the Colorado Mountain Club opposed the paving, noting that if the Forest Service paved the road, this recreational area would be crowded every summer day.  So the Forest Service paved the road, and the area became crowded throughout the summer.  At one point the crowding was so severe that the Forest Service put up a check station to turn back traffic when the area around the Lake was filled to capacity with vehicles.





This experience is yet another illustration of the fundamental law of building highways, that applies to Interstate Highways as well as to gravel roads in the mountains.  Each new highway and each improvement in an existing highway generates enough new traffic to fill the new or improved highway to capacity.  It is also a fact that a gravel road is an inoffensive filter.  Some people refuse to drive on gravel roads, but they are not offended by their presence.  People are offended if you pave the road and then have to put up a check station to control the wholly predictable increase in traffic.





What we have here is a small-scale replay of the major theme in the history of North America.  The European conquest of North America and the consequent elimination of the Native Americans was initiated by European business interests that received royal governmental charters and ecclesiastical blessings for their enterprises.  The conquest was continued by American interests with the blessings of the leaders of our society and with the strong military and financial support of our Federal government.  The elimination of the Native Americans was achieved wholly in accord with the contemporary religious, moral, ethical, social, and business standards of the times.  The Natives were told that the imposition on them of the European way of life would be a big “improvement.”  The Natives could either accept the new way of life of the conquerors, they could pick up their lives and move elsewhere, or they could choose between being killed or being institutionalized on reservations.  





At the most fundamental level, the sustainable society of the Native Americans was replaced by the unsustainable European society.





The violent parts of the conquest were achieved through the use of firearms.  But more important, the “peaceful” parts of the conquest were achieved by the building of roads, canals, and railroads across the “untamed” continent.  These transportation arteries and the resulting settlement had enormous environmental impact.  They destroyed the ecological support system of the Native Americans, and hence were of inestimable importance in the overall plan of conquest.  A sustainable society (Native Americans) cannot co-exist with an unsustainable society.





This drama of conquest is being played out today in hundreds of communities from coast to coast all over America.  The players have changed, but the conquest proceeds in the same way.  The conquests of today are initiated by Americans whose wealth and / political positions provide royal connections and charters from the Federal Government.  When politicians initiate these conquests, it is often because they have no understanding of the fundamental laws of highways, cited above.  The conquests are said to be in response to the will of the people, which means the will of the bureaucrats who claim to be representing the will of people elsewhere.  This means that people elsewhere have decreed that the road building agencies of the Federal and other governmental agencies must destroy the way of life of today’s “Natives” for the greater good of the larger society.  The “Natives” of today are ordinary Americans who have built small comfortable self-supporting mountain communities where they wish to live in peace.  They don’t bother others, and they don’t wish to be bothered by others.  Today’s conquests are conducted wholly in accord with the legal, business, moral, ethical, etc. standards of today, so firearms are not needed: legal authorizations and bulldozers will do.  





The impending conquest of Guanella Pass is but a small example of this contemporary mode of conquest.  





Let’s see how these conquests proceed.  The rich and powerful go to the Feds for royal charters to “tame” (plunder) any remaining “undeveloped” area that offers the opportunity of profit.  The rich and powerful don’t wish to spend their own money improving the roads, so central to their conquest is the requirement that the Feds pay for the construction of improved highway access.  This improved roads are “justified” by claiming the need for improved safety and convenience, not of the Natives, but of those who, it is expected, will replace the Natives.  Environmental impact statements can be counted on to support the planned destruction by minimizing the anticipated “impact” of each and every new construction.  Just as was the case a century or two ago, the Natives oppose the building of the roads.  But, just like the case with the Native Americans, today’s Natives can move on and allow their lands to be plundered, or they can lie down in front of the bulldozers and be killed.  Their only hope in their wish to preserve their way of life from exploitation by others is for a courageous Congressman to stand up for them and help them.





With continued population growth, we know with absolute certainty that paving the road over Guanella Pass will bring enormous increases in traffic to this quiet mountain region.  The needs of this new traffic will have to be met by urbanization, which calls for the construction of filling stations, stores, homes, schools, and resort hotels, along with water systems, sewer systems, police and fire protection, etc. While the conquest is taking place, the Natives will have to endure the pollution and congestion that will follow the unwanted urbanization.  





The Natives who chose to stay will have to pay greatly increased taxes to provide for all of these costly amenities of the unwanted urbanization that is forced on them by the conquerors.  Indeed, the tax system of the conquerors is a major tool of conquest.  Influential developers who have instigated the highway building will build a few expensive structures in the existing Native community.  These will increase the value, of all of the surrounding properties.  Assessors, obedient to the law, will therefore have to increase the taxable valuation of the surrounding properties.  This increases the taxes the Natives have to pay, so those Natives on fixed or limited incomes will ultimately find they can no longer afford to live in their family homes and they will have to sell out and move on.  The ultimate tax the remaining Natives will have to pay will be an open space tax to allow the new urban community to purchase and preserve a small portion of the open space that the Natives had enjoyed all along.  





After all, it’s a free country and conquests such as this are an essential part of the “healthy economy.”   Like the Native Americans before them, many of today’s Natives will choose to abandon their mountain community and accept dispersion to places as yet untamed by the developers, while the developers can build their luxurious resorts and palatial houses on the site of the former community.  





A favorite theme of the conquerors is that they will be creating new jobs.  This overlooks the fact that the Natives saw no need for new jobs.  What the conquerors mean when they talk about new jobs is that the Natives, now crowded into reservations at new sites dozens of miles away will be offered the opportunity to commute long distances to minimum-wage service jobs such as tending the grounds, operating the valet parking, cleaning toilets and making beds for the conquerors.





All of this is done in full accord with contemporary legal, business, ethical, ecclesiastical, and societal standards.  These standards don’t allow individuals or small communities of individuals to “stand in the way of progress.”  It is totally legal for conquerors to come in, have the government pay for “improvement” of the roads and then for the conquerors to use their big financial resources to buy up land, displace the Natives and to destroy their small tight-knit communities.  Invariably the conquerers will express surprise that the Natives don’t appreciate all that the conquerors are doing for them.





In this instance there is hope.  Representative Udall has the background necessary to understand the plight of the Natives and the nature of the conquest that they are facing.  He has the will, and he may have the power to stop this conquest.  





In the meantime, we need to look at our system and at our understanding of the meaning of “progress.” Do native communities have the right to be left alone?  Do Natives have the right to live their lives in peace, and to escape the exploitation of the conquerors who currently have the will and the power to destroy everything that stands in their path?  All of this destruction may be legal, it may have the blessings of many in high places, but is it right for the wealthy to destroy the ways of life of the unwealthy?





Today’s engine of conquest is the bulldozer.  Just as it has been in the past, roadbuilding is the principal tool of conquest.





Thanks again for your story.  It’s the type of story one rarely finds in the mainline media, which are so often allied with the conquerors rather than with the Natives.


�
This is a slightly modified version of the piece that was published in the Perspective Section (Section I, Page 6) of the Denver Post on Sunday October 10, 1999. 





COLORADO AND THE POPULATION PROBLEM





Albert A. Bartlett








THE Y6B CRISIS: GOOD NEWS - BAD NEWS





The year 1986 was the year the world population reached 5 billion people (Y5B).  This year (1999) the world population is estimated to be 6 billion people (Y6B).  The problems of Y6B are infinitely more serious than the better-known Y2K problems.  The good news is that since 1986 the annual growth rate of world population has dropped from 1.7 % to 1.3%. The bad news is that part of this drop is due to the expanding tragedy of the high death rates associated with AIDS in underdeveloped countries.  In spite of this drop, the world population is growing today by about 80 million people a year.








THE WORLD’S WORST POPULATION PROBLEM





The U.S. population is growing annually by about 2.5 million people, (1% per year) while the countries of Europe are at zero or negative population growth rates.  It is estimated that over half of the current growth of U.S. population is due to immigration, most of which is legal.  Most of today’s world population increase is in underdeveloped countries where growth rates of 2% per year or more are encountered.  But where is the world’s worst population growth problem?  Because of our high per capita consumption of resources, the world’s worst population problem is right here in the United States.








PETROLEUM





Example: The world per capita petroleum production in 1999 is less than half a gallon per person per day, while in the U.S. we consume more than four times as much.  In Scientific American for March 1998 two petroleum geologists write that we can expect world petroleum production to peak before the year 2010.  My own analysis confirms this.  When this peak occurs, petroleum production will start its inevitable decline toward zero, but we will be faced with a growing world population and a growing per capita demand for petroleum. This decline can be expected to trigger a major escalation of petroleum prices.  (Crude oil prices doubled in the first 6 months of 1999.)  What would big increases of gasoline prices do to tourism, transportation, trade, commerce, and to the economy of Colorado?








COLORADO AND Y6B





We can’t urge other countries to stop their population growth if we don’t act to stop our own population growth.  Yet population growth in Colorado is actively promoted by our leaders even though our Colorado population growth rate is about  2%  per year.  (This matches the growth rate of some of the underdeveloped nations to which the U.S. sends family planning assistance.)  There is a shortage of labor at all levels in Colorado, yet we see continuing vigorous and successful efforts to bring more in more employers to exacerbate the shortages. We also see prominent advocacy of efforts to bring more unskilled people to Colorado to work at slave wages to to the “grunt” work of our increasingly elite society.








THE COSTS OF GROWTH





Costs of population growth in Colorado range from the necessary big tax increases which tend to displace the fixed-income elderly, to crowded schools, poor phone service, traffic congestion, road rage, anti-social behavior, the loss of agriculture, down to the annoyance of having to dial the three-digit area code with every local phone call.  The greatest cost of growth is the loss of freedoms and democracy.  In 1950 Boulder had a population of 20,000 and had 9 members on the City Council.  In 1999 the population is approaching 100,000 and there are still 9 members on the City Council.  For the average citizen, democracy in Boulder has been diluted by a factor of five in just 49 years!  Isaac Asimov was correct when he wrote: “Democracy cannot survive overpopulation.”








PRESCRIBING ASPIRIN FOR CANCER





Growth during maturity is either obesity or cancer.  As subdivisions metastasize throughout the Front Range, more and more Colorado citizens are speaking out about the many ways in which the continued population growth is destroying our treasured way of life.  Yet our leaders never identify population growth as the fundamental cause of all of our problems; they just prescribe aspirin (such as more highways) to try to ease the pain.  When confronted with the need to appear to be doing something about the ravages of continued population growth, our leaders have latched onto the concept of “Smart Growth.” Whether new developments are smart or dumb, they will destroy parts of the environment.  Smart growth just destroys the environment with good taste.  








COLORADO AND THE FIRST LAW OF SUSTAINABILITY





Many people frequently recite the word “sustainable” as though saying the word often enough will solve our problems.  We need to know the First Law of Sustainability: “Population growth and/or growth in the rates of consumption of resources cannot be sustained.”





Let’s increase our efforts to educate our leaders to the facts of sustainability and to the fact that growing numbers of Colorado’s citizens want to get Colorado off the present destructive path of population growth so we can focus our efforts on making Colorado truly sustainable.


�



BIOGRAPHICAL SKETCH





Professor Albert Allen Bartlett





	Al Bartlett is a retired Professor of Physics who joined the faculty of the University of Colorado in Boulder in September 1950.  His B.A. degree in physics is from Colgate University (1944) and his M.A. and Ph.D. degrees in physics are from Harvard University (1948), (1951).  In 1978 he was national president of the American Association of Physics Teachers.  He is a Fellow of the American Physical Society and of the American Association for the Advancement of Science.  In 1969 and 1970 he served two terms as the elected Chair of the four-campus Faculty Council of the University of Colorado.





	In the late 1950s Al was an initiator of the citizens’ effort to preserve open space in Boulder, and this ultimately led to the establishment of the City of Boulder’s Open Space Program which (1998) has purchased over 26,000 acres of land to be preserved as public open space.  He is a founding member of PLAN-Boulder County, an environmental group for the City and County.





	Since the late 1960s he has concentrated on public education on the problems relating to and originating from population growth.  Since 1969 he has given his lecture, “Arithmetic, Population, and Energy” over 1300 times to audiences of all levels from coast to coast.  More recently he has written on sustainability, examining the widespread misuse of the term, and examining the conditions that are necessary and sufficient for sustainability in any society.





�
ARITHMETIC, POPULATION, AND ENERGY


(A popular lecture)





	Professor Bartlett lectures regularly to a wide variety of audiences from coast to coast on the topic “Arithmetic, Population, and Energy.” 





	“The greatest shortcoming of the human race is our inability to understand the exponential function.”  





	With these words, Prof. Bartlett starts his one-hour talk.* First he gives a very elementary introduction to the arithmetic of steady growth, showing what steady growth of population means in Boulder, in Colorado, and in the world.  Then the talk examines the situation where one has steady growth in a finite environment and the results of this are applied to fossil fuels, particularly to petroleum and coal.  Data from the U.S. Department of Energy are used to show that the realistic lifetimes of U.S. coal, U.S. petroleum and world petroleum are much shorter than the optimistic figures that are so often quoted.  Next the talk then examines reassuring statements from experts, the press, scientists, political leaders, and others, that are wildly at odds with the facts.  The talk then examines the widespread worship of economic growth and population growth throughout the western world.  These facts give the listener a better understanding of the real meaning of  “sustainability,” which Prof. Bartlett explains in terms of the First Law of Sustainability: 





“You cannot sustain population growth and / or growth in the rates of consumption of resources.”  





This allows the listener to appreciate fully the implications of the growth path of western society and in particular, of the United States.  The talk closes with a plea for the widespread education of people on the arithmetic and consequences of growth.





September 19, 1999 is the 30th anniversary of the first time Professor Bartlett delivered the talk.  In the 30 years since then he has given the talk 1325 times in 48 states, Canada, and overseas, to audiences including high school students, graduate students, community groups, scientific colloquia, scientific and non-scientific local and national conventions, and to Congressional staff people in Washington.  Well over a thousand video tapes of the lecture have been sold by the University of Colorado.**





*The talk is easily divided into two parts for groups where talks are limited to a half hour.





** A one-hour videotape of this lecture is available from the 


Ms. Kathleen Albers


Department of Information Technology Services


University of Colorado at Boulder (80309 - 0379);


(303) 492 - 1857


	Kathleen.Albers@Colorado.EDU





Pub04.doc


The following invited guest editorial was published in the 


Boulder Planet January 12, 2000, Pg.10








BOULDER, TRANSPORTATION, AND THE NEW CENTURY





The 21st Century in Boulder County will probably be dominated by problems caused by population growth, as was much of the last half of the 20th Century.  In the last 50 years the population of the City of Boulder increased by a factor of five, from 20,000 to about 100,000. In the new Century, the population of the City will certainly continue to grow, but at a slower rate.  The growth thus far has produced terrible transportation problems, and it is absolutely certain that continued population growth will make these problems worse.





Boulder’s transportation lifeline is the Boulder-Denver Turnpike, which was finished in the mid- 20th Century.  The Turnpike was a limited-access highway which one could enter/exit only at Boulder, Broomfield, and Denver, so it provided pleasant, rapid, transportation through the open countryside between these cities.  The Turnpike was paid for by tolls paid by the residents of the three cities, and the tolls were removed when the construction costs had been paid.  But, absolutely predictably, the Turnpike generated new traffic which led to demands for new points of access. So several new interchanges were added, with the result that the limited access feature of the Turnpike, and hence its convenience, was largely destroyed.  Now we read of calls that tolls be reinstated on the Turnpike so that residents of Boulder, Broomfield, and Denver can pay again for the Turnpike.  Because of a fundamental truth, paying for the Turnpike a second time in the 21st Century will not produce the same ease and convenience of transportation that we got when we paid for it the first time back in the mid-20th Century. 





This fundamental 20th Century truth is that ADDING LANES TO URBAN HIGHWAYS DOES NOT ALLEVIATE TRAFFIC JAMS, RATHER, IT ENLARGES THE TRAFFIC JAMS.  If the Turnpike is enlarged from four lanes to six, we will see years of costly construction and traffic delays whose final effect will be the transformation of four lanes of jammed traffic into six lanes of jammed traffic. This is not speculation; it is a fact that has been proven over and over again in all parts of the country. If the new lanes are HOV lanes, buses and only a small fraction of the cars will be able to use them, so most of the growing traffic will be single occupant vehicles which will be confined to the present four lanes.  The net result will be very little improvement.  Yet adding lanes appeals to politicians, because this will allow them to claim that they have done something to “solve” the problems.  In this case, the word “solve” means “enlarge” the problem.”





The most urgently needed transportation improvement for the Boulder-Denver corridor in the first years of the 21st Century is to restore the 19th Century transportation mode, namely the commuter railroads.  The BNSF rail line runs today from from Boulder through Broomfield to Denver.  The tracks exist.  All one would need to start commuter rail service between Boulder, Broomfield, and Denver would be a few coaches and diesel locomotives.  Boulder has large number of people commuting both in and out each work day, which would make for efficient commuter service because trains would have substantial passenger loads running to Boulder and out of Boulder.  If the Cities of Boulder and Broomfield bought land along the tracks for stations and for park-and-ride facilities, fast reliable two-way commuter service could be up and running in a few months.  The line and the service could then be upgraded as was needed.  





In the last years of the 20th Century this commuter rail option was put forth frequently in Boulder and Denver.  It was supported by almost everyone except the people in power.  Now this option is being studied, but enormous price tags have been attached to the proposal, as though the costs were being inflated to make commuter rail look less attractive when compared to the popular costly, alternative non-solution of adding more lanes to the Turnpike.  Even at these very high proposed costs, the commuter rail service would be a bargain because we have no choice.  As I have indicated, the enormously costly addition of HOV lanes to the Turnpike will provide little relief.   The commuter rail service on the BNSF rail line should be up and running quickly so that people who need to commute between Boulder, Broomfield and Denver can do so with speed, comfort and convenience.  Other cities around the U.S. have put in commuter rail service on existing railroads.  It is too late for us to lead, but if we hurry, we can be followers.





An advertisement from about a century ago for the Union Pacific Railroad told how one could travel from Boulder to Denver in about 55 minutes in beautiful “Palace Cars.”  Now, a century later, if our leaders will lead, we can easily and quickly have a rail commuter system that will be as fast as the Colorado pioneers had a century ago, but it will be much more comfortable.  Think how nice it would be to enter the 21st Century with convenient, reliable, dependable, all-weather rail commuter service between Boulder, Broomfield, and and downtown Denver.  





ALBERT   ALLEN   BARTLETT





2935  19th  Street, Boulder, Colorado, 80304-2719


Phone, (303) 443-0595: FAX (303) 492-3352


E-Mail: albert.bartlett@colorado.edu
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�   Ed. note:  This article is adapted from a talk Prof. Bartlett gave on a panel on population at the  49th  	annual World Affairs Conference at the University of Colorado, Boulder, April 9, 1997


	The other speaker on the panel was the distinguished Russian physicist Sergey Kapitza from 	Moscow.  Presiding was Dr. Judith Jacobsen of Boulder.
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