ENVIRONMENTAL CONCERNS OF THE FUTURE


FROM AN EDUCATIONAL PERSPECTIVE

My talk covers a lot of ground.  It may even ramble a bit, but I hope that you will appreciate its central theme: education.  My introductory remarks focus on environmental awareness and general education of the populous on environmental issues.  Educational training of the future environmental engineer comprise the central portion of my talk.  Finally, an attempt is made to come full-circle in my educational perspective by examining scientific literacy in our society and social issues and barriers related to education of our youth.

In his essay, "The Tragedy of the Commons," Garrett Hardin wrote that, "Ruin is the destination toward which all men rush, each pursuing his own best interest in a society that believes in the freedom of the commons."  Hardin argued in his hypothetical case that rational herdsmen raising cattle on a common pasture field would continue to increase their herd size as long as the marginal utility of adding an additional animal was positive.  Here, the marginal utility to the individual herdsman would always be greater than zero, because overgrazing in this free-enterprise agrarian system is a negative outcome shared by all herdsmen.

As the 21st century approaches, there is a growing social consciousness that the human race like these hypothetical herdsmen have viewed the global ecosystem as a limitless pasture and treated it as such.  From continent to continent and sea to sea, mankind has polluted the environment.  The planet now shows signs of grave illness - global warming, ozone depletion, loss of bio-diversity, and certainly air, water and land pollution.  Mankind has created serious ecological problems by playing Russian roulette with the future of the plant.  According to the World Commission on Environment and Development, there is an environmental crisis, a development crisis, and an energy crisis. They are all one. 

Former EPA Admininstrator William Ruckelshaus wrote that, "the ecological crisis calls for a significant reorientation of human values."  Other political, business, and religious leaders share this view, including myself.  No longer is global environmental degradation simply a problem of economics, government, industry, or technology, although these  certainly are crucial aspects of it.  Many prominent leaders agree, such as Pope John Paul II, that the crisis is symptomatic of a worldwide social and moral pathology, treatable only by a vaccine of new values.  As I like to put it, society needs an attitudinal adjustment if we are to maintain a sustainable world.

Let us face it.  The earth is our environ, our home.  We earthlings have reached critical mass where "business as usual" is no longer prudent nor valid when it comes to the environment.  Each of us must make important sacrifices and changes to protect and preserve our infinitely precious environ.  There is no other way.  Vigilant stewardship must be shared by all, because, to use a metaphor, humanity shall survive as one, or not at all, when it comes to environmental pollution and its control.

Mutual participation, however, does not automatically engender protection and preservation.  A prerequisite for any environmental action or initiative by public or private entities is knowledge of the subject.  As a society, we must be environmentally literate as to the scientific, technological, economical, legal and moral issues embodied in problems and solutions related to the environment.  Without this knowledge, we cannot make informed judgments about environmental concerns.  Environmental education is life-long and for everyone, in school and out of school, from legislator to rancher, factory worker to homemaker, shopkeeper to doctor, school teacher to student.  You and I as members of a global society, are faced with an enormous, but surmountable, task.  There are many avenues to raise social environmental awareness and literacy.  As an educator, one avenue that must be explored and nurtured fully and implemented throughout is development of integrated environmental curriculum for all levels of our formal educational system - kindergarten to higher education.  Today's society collectively may not be so environmentally literate.  There is no reason in my irrational mind why tomorrow's society should not be highly literate, capable of understanding, in part, the multi-dimensional aspects of environmental issues and able to make rational decisions based on their understanding.

Let us return again to the herdsmen and their common pasture field.  Few would question the factual reality that human existence on this earth requires the use of its resources.  Thus, the principle of sustainability implies environmental alteration, but not destruction.  To sustain itself, society must integrate a knowledgeable, workable earth ethic into every aspect of social policy and decision-making.  However, we must realize that issues and challenges concerning sustainability are never completely resolved.  We, the human sector, reside in a dynamic global ecosystem.  We are an integral portion of that environmental sphere, not above it nor outside of it in the sense of master and slave, but integrated within it.  Our earth ethic must fully respect the dignity and beauty of the rest of God's creation.  As Dr. P. Aarne Vesilind of Duke University expressed, we must recognize the frailty and the power of nature, being humbled by the realization that we are just a small cog in the unique, wondrous, and, at times, mysterious scheme of things.

Having conveyed that sentiment, one must realize that there will always be conflicting choices of any environmental action.  Balancing future concern for both humanity and the environment will not be easy and professional expertise will be required at the interface.  One such professional will be the environmental engineer.  What will be the role of the environmental engineer in President Clinton’s 21st century?  What educational base will be required to make him or her a fully interactive participant in determining the fate of mankind?  From where will the engineers come?  These are but a few of the questions that must be answered as we look at tomorrow's society.

Societal needs drive engineering.  Engineering simply applies the fruits of science to make a product.  As engineers, you may participate in the development, application, and/or management of technology to effect the application of science to society's needs.  One future challenge faced by engineers will be global energy production.  The difficulty of solving the impending energy crisis will be exacerbated by concomitant environmental  problems.  Thus, it comes as no surprise that the basic role of any engineer, whether a petroleum engineer, chemical engineer, environmental engineer, etc., is to do good engineering and to continue this practice in the future.

The most difficult challenge for the future environmental engineer will be those that arise from the basic nature of an overpopulated industrialized society.  Protecting the environment will require full-cycle engineering - good engineering combined with the consideration and appreciation for the efforts of engineering on the earth's limited natural resources and its fragile environment.  Society will need engineers well versed in mathematics and the physical, chemical and biological sciences, who are competent to deal with current problems and able to incorporate problems of the future.  The challenge to the next generation of environmental engineers, however, will be awesome.  Hard science and technology alone may not be adequate to meet the global environmental challenges of the 21st century.  For example, global warming caused by fossil fuel combustion and deforestation, has all the earmarks of developing into a major technical, political, and social problem.  This problem knows no political boundary and will require truly global efforts to solve.  Acid rain and destruction of the ozone layer are similar challenges.  Therefore, society will need engineers with an understanding and appreciation of environmental systems and a general knowledge of the changing political approach to the problem.

Economic considerations most assuredly will be involved in making the societal judgments of tomorrow.  Our engineered solutions must be appropriate.  An economic reality must exist.  The future engineer must continue to raise the question of whether environmental expenditures are proper when compared to meeting other societal needs.  Here the issue becomes clouded.  Future environmental engineers will be faced with making decisions that directly relate to public welfare.  These engineers will inevitably weigh the risks to public health and safety against the constraints of time and cost.  However, conventional economics, including cost-benefit analysis, do not account for public value.  How much value does society place on a clean air and water?  In this business, public values often are predicated on intangibles.  A clean environment appeals to an individual's sense of aesthetics and has solid emotional roots.  However, it is logically impossible from an economic approach to design a fixed dollar value to healthy global environment.  Many would argue that society has an obligation to future generations to clean up the environment regardless of the value we, the present generation, give it.  Some international environmental problems also involve inter-generational risk.  For example, the risk of global warming falls on many generations: our children and our children’s children.  Conventional risk assessment and cost-benefit analysis are inadequate under these future scenarios.  What are the environmental rights of generations, yet unborn?   What is society's obligation to future generations?  Forgive me for this digression from economic considerations, but it does makes interesting food for thought.  Ethics has added a radically new dimension to a profession which has always revolved around risk assessment and cost-benefit analysis.  The future engineer must be cognizant of this ethical dimension.  So, returning to the dollars and sense of it all, society will need environmental engineers who are well-grounded in classical economics and are able to view economics from a global perspective, to perceive the shape of economic reality, and, above all, to compromise to effect a workable solution.  

Future environmental engineers will also play a key role in the resolution of complex political, legal and societal issues where there is technological content - either current or potential.  The engineer must combine the role of technology with society's ability to accept risk.  Public perception of risk and the cost/benefit ratios associated with various levels of risk need to be carefully analyzed by the engineer for any proposed environmental action.  The engineer has a moral and ethical responsibility to participate in discussions of what is or what is not acceptable about risk-related issues.  These professionals will have to argue sensitive positions rationally and scientifically in varied public forums.  First, they must possess knowledge of the subject, and, second, they must be persuasive.  This mandates that the engineer possess a high level of communication and interpersonal skills.  Thus, a strong background in humanities and social sciences will be a necessity, not a luxury.

These global environmental issues that I have shared with you will profoundly influence the educational training of the future engineer.  No area of societal adaptation will be harder to predict than the environmental accommodations that will be required to address global industrialization and population growth.  One could argue that almost anything and everything will happen.  For certain, a higher level of education will be needed to satisfy the technological side of environmental engineering.  In addition, a broader education will be needed to effectively interact with others involved in decision making processes.  Future environmental engineers must be capable of thinking deeply about our society and capable of convincing you and I of the wisdom of their conclusions.  E. H. Williams, Jr., founder of the national engineering honor society - Tau Beta Pi, remarked that it would be the "whole person" who could influence society philosophically, morally, and ethically; but to do so they would have to broaden their viewpoints beyond the limits of their own technology. 

Meeting the environmental challenges of the 21st century will require a virtual army of unique professional individuals - scientists, and engineers.  Success or failure hinges, I believe, on educational reform, especially at the elementary and secondary level.  Many educators agree that we are scientifically illiterate as a collective society.  We need to prepare young people, particularly the minority children on whom this nation's future is coming to depend, for a world that will continue to change radically in respond to an exponential growth of scientific knowledge and technological power.  The connection between science and national welfare should be obvious.  Environmental pollution is a perfect example.  Project 2061 initiated by the American Association for the Advancement of Science in 1985 and conducted under the direction of the National Council on Science was a multi-phase program which sought to achieve scientific literacy for American youth in part by developing model science curriculum for national implementation.  For success of this type of initiative, however, all levels of society must participate in this educational reform.  Indeed, many segments are answering the call for help.  Mentor programs for students and teachers are being created, math and science contests are being sponsored, student internships are being offered.  These intervention strategies pay dividends by cultivating the student's educational interest at an early age and by encouraging them to not only stay in school, but to excel.  I know, I have participated in the Young Scholar's Program at New Mexico Tech sponsored by the National Science Foundation for a number of summers.  It is a real treat for me to see 8th and 9th graders get excited about science.

One area we must be sensitive about and target more effort towards is the at-risk youth.  Generally, students who are "at-risk" face multiple barriers to continuing their education.  Among such barriers are financial need, low self-esteem, teen parenthood, domestic problems, crime or abuse victimization, and lack of career direction.  Your profession plays a vital role in at-risk student retention.  We must retain the student whose opportunities have been less than equal.  Another factor to consider is that our demographics are changing.  As a nation, we are becoming more culturally diverse.  Such richness is shadowed by a legacy of cultural bias and its inevitable corollaries - primarily racism, sexism, and poverty.  These corollaries have debilitated our society and undermined countless young lives.  Transition to adulthood and social responsibility has never been a cakewalk, but glass barriers such as these must be dismantled if we are to realize the full potential of our youth.

The summary report for Phase I of Project 2061 called "Science for All Americans" concluded that educational and social reform must go hand in hand.  The report noted that, "It is an admirable notion that better education is necessary and can lead to a better America, but only if some of today's worst social problems are ameliorated."  I agree completely.  Social reform must come for it is a wise investment in the future.

Many educators fear for the future of the nation because of the educational crisis in America.  Many scientists and engineers fear for the future of the earth because of the environmental crisis.  Most educators are hopeful that educational reform can reverse the trend of illiteracy and scientific illiteracy.  Most scientists and engineers are hopeful that solutions can be found to maintain a sustainable world.  I am an optimist.  We can meet our goals if we put the urgency of reform in bold relief - environmental reform, educational reform, and social reform - and we must commit to engaging in an active, not a passive, manner.  If not, then relax, sit back and think about what an admirable humanitarian concept the whole thing was.  Soon it will be over.  Thank you for being a gracious and attentive audience.
