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Introduction

For more than thirty-eight years, I have taught Reformational Philosophy at Dutch state universities. Every two years, I dealt with the topic of Ethics of Technology. As a thinker about the relation between Christian faith and technology, I have always been much interested in this subject. How must we think ethically about, for example, the environmental problem, the cultural distortions resulting from questionable technology, the alienation of many people, the inherent threats of nuclear energy,  the information-communication technology revolution, the numerous possibilities of genetic engineering, and the conflict between industrial and organic agriculture.

I have wrestled with those topics for decades. The ethics of technology is a complicated subject. In this lecture I will try to limit myself to the main lines of argument, I hope without doing injustice to the complexity of the matter.

Call for an Ethics of Technology

The need for an ethics of technology is not evident to all. But things are changing.

Modern technology is dynamic and has expanded tremendously. It has left its mark on culture and has become a world-encompassing system. In modern technology, everything is connected to everything else. The result is a technological environment. Take away this technology, and our culture collapses. It has become an essential precondition for our whole life. At the same time, the darker side of change in science and technology is evident as well. People are hoping to safeguard their culture through a development of technology that knows no bounds; all the while, what grounds their humanity seems threatened with  destruction. 
Power over Technical Power

The pressing question today is whether we can contain and control technology. Given the potential for negative consequences to the risks taken, human responsibility for these moves is becoming unbearable. Have we appropriated more technical power than we can manage? Can we prevent what Albert Einstein referred to as “the degradation of the scientific-technological culture”? These are ethical questions par excellence

What Is Ethics?

Now we come to the question of what we mean by ethics. The term knows many definitions. Fortunately, most overlap, at least in part, resulting in a large measure of agreement despite the differences. Most will agree that ethics is a theoretical discipline that reflects on the good or responsible actions of human beings. Ethics is not so much a specialized science as a multidisciplinary or interdisciplinary endeavor. Ethics has to do with human compliance to all normative aspects of reality.

An ethics of technology must therefore concern itself with people’s good or responsible conduct in and with technology as well as with complying with the legitimate motives, sound values, and norms that hold for technology and its use.

Spiritual-Historical Background

When discussing the problems and threats of the Technological Age, people often do not get beyond addressing the symptoms. This discussion needs to be more thorough and to include the deep-seated causes that developed a long time ago.

I would like to call the dominant way of thinking about things in Western culture “technical thinking.” The legacy of this approach is made plain when one attends to the spiritual-historical background of the West. As things have changed, faith in the creation—and with it, belief in the Creator—has steadily disappeared. Technical thinking as a means of domination is rooted in the autonomy or acclaimed self-sufficiency of the thinker. It does not recognize the limits and limitations of human thinking.

Technical thinking seems insatiable and increasingly totalitarian and imperialistic.

Technical thinking, once dominant, is unstoppable—it refuses to acknowledge the impenetrable mysteries that most deeply characterize reality as creation. Once in gear, the tireless process of constructing and reconstructing all of reality ensues. What is there that cannot be measured, weighed, counted, and thus controlled? Reality is just one big machine or, to use more modern terminology, just one huge information-processing system.

The notion of technological control arose from the pretended autonomy of humankind, from the claim to absolute freedom—and the assumption that scientific-technical control will enhance this freedom. More and more, problems are presumed to be opportunities for scientific-technical resolution. In a certain sense, only those problems that are recognized can be solved through science and technology. 

The result is that a technical way of thinking, a technological mindset, pervades the entire culture. 

Enlightenment

The spirit of the Enlightenment, in particular, promoted the influence of the technical control mentality. 
Ideology of technology

The greater the influence of secularized science and technology have become, the more all of reality is seen as matter-of-factly material and hence as controllable in a completely technical and rational manner.

In a certain way, this course of affairs confirms what Habermas called “the ideology of technology”—an ideology inspired by the Enlightenment, which, as do most, restricts or obstructs one’s purview and rules. In this case, fundamental questions about what is behind the development of technology, its origin and meaning, and the values and norms that hold for technology are simply not asked. Modernity and expecting too much from modern technology go hand in hand. We will soon see that many people remain committed to unarticulated, deeply materialistic priorities, values, and norms.

Technological World Picture

Whatever does not fit into the technological model is usually disregarded or forgotten. As the purview of technical thought expands, the extent of reality shrinks. What remains is taken to be a conglomerate whole that is open for technological improvement. This overextended, technical way of looking at things translates into a technological world picture to which our culture has become enslaved. 
It is a human construct that functions as a cultural paradigm—a type of ethical framework within which people think and act. It sets the norm; priorities, values, and standards of excellence are derived from it.

Whatever science can analyze and explain, whatever it can manipulate, fits into this picture of the world— what science cannot analyze or manipulate does not fit. This picture of the world has with time come to define the development of Western culture, and it continues to characterize the current globalization. There should be no misunderstanding, however: technology and the technological world picture are not the same. The problems do not lie with technology as such, but with the technological world picture.

This picture of the world, derived from technical developments, has a far-reaching influence throughout and beyond the scope and realm of technology. Not only has it put a stamp on the relationship to nature and the environment, the relationship to human society is colored by it as well. By using technology, it strives to dominate or control both nature and society. Technological-economic powers, in particular, are the driving forces behind this picture of the world, and yet we all breathe its air. We all compromise ourselves with the desire for power and control by being touched as we are by the greed of consumerism.

This picture of the world is actually a scientifically technical take on the world. The picture it presents reflects the image of abstract science, emphasizing functionality, rationality, and universality. As such, it tends to reduce and level out reality. Sometimes its destructive influence even affects nature, from ecosystems to the biosphere, as well as society and the social environment. 

Current Ethical Orientation

The technological world picture generates a breadth of problems. That is not all. It is also usually decisive in defining desirable ethical solutions. Because of the technical way of thinking, there is a good deal of coherence in the most current approaches to these matters. In other words, the technological picture of the world defines contemporary ethics as well. 
It is difficult to keep oneself from conforming to a technical systems approach to ethical questions. Current discussions in the ethics of technology are, generally speaking, limited to calculating precautions for behavior with an eye to reducing risk. I have sometimes called this “technical ethics.” Ethics becomes a technique because people want to streamline and guide the technical development. In the ethics of technology, the “control-technical perspective” is then dominant. People restrict their attention to the adverse symptoms of an otherwise limitlessly developing scientific-technical control. In doing so, this ethics does bring relief to some of the problems technical developments create. 

Priorities, Values, and Standards

Attaining power over reality is the implicit priority of this ethical stance. It follows closely on the heels of technological innovation. Values behind this project include economic self-interest (greed) and an across-the-board increase in consumption. 

The norms that follow from the values of the technological world picture are effectiveness, standardization, efficiency, success, safety, reliability, and maximum profit, with little or no attention given to the cost to humanity, society, the environment, and nature. In summary, the first and great commandment of “technological culture” is, “Be as effective as is technically possible,” and the second like unto it is, “Be as efficient as is economically possible.” The breadth and depth of a technological-materialistic culture hang on these two commandments.

We continue to encounter more problems in which the technological world picture and the ethics that accompany it fail us. This is especially clear from problems related to preserving biodiversity and sustainability. Recent decreases in biodiversity are shocking. Within the time span of a single generation, the number of species has been halved. This must surely be the result of looking at living reality from a predominantly technical perspective.

Sustainability ought to satisfy the requirements of the present generation without jeopardizing the ability of future generations to provide for their needs. Why is sustainability under pressure?

The prevailing technological world picture and its model of control dominate today’s economy as well. Lopsided growth is engrained in the process from the start. As a result, sustainable development is by definition out of the question. Environmental technology may make some steps in the right direction, but these are often subsequently undone or negated by the technical economy, which provides the infrastructure for these environmentally friendly technical innovations. The technological world picture also stands in the way of resolving growing concerns about climate change. 

Because reality is reduced to a reality that has to be controlled. The guiding principle is the picture of a technical construction that continually increases in strength. Reality has no essential value. The focus is always on its instrumental value. Plants and animals are prized primarily for their material use to us in science and technology. Even human beings are increasingly considered remake-able.

Werner Heisenberg

Werner Heisenberg has drawn an impressive picture of this situation: “In what appears to be its unlimited development of material powers, humanity finds itself in the position of a captain whose ship has been built so strongly of steel and iron that the magnetic needle of its compass no longer responds to anything but the iron structures of the ship; it no longer points north. The ship can no longer be steered to reach any goal, but will go round in circles, a victim of wind and currents.”
 We have abandoned our culture to just such a lack of orientation. Technical power has undoubtedly increased, but the threat of devastation has also increased. Technological advancement as such is turning against man and his environment. These threats are frequently veiled by the vaunted superiority of technological effectiveness and economic efficiency. The ethical reduction these involve is scarcely discerned.

Cosmological and Ethical Deficiencies

This statement ought to be given more attention. Life as many understand it today was shaped and nourished by the spirit of the Enlightenment. Much good can be attributed to that spirit, but also much that is evil. In my estimation, current views about technology, generally speaking, suffer from a cosmological deficiency and from an ethical deficiency. Conceptions about the cosmos are often very limited because justice is not being done to the multifaceted depth and breadth of reality. Reality is often reduced to the world that science and technology aim to control—to a positivistic cosmology, a view of the cosmos to which technology is the key. This lopsided take on the world does not do justice to the many-sided dimensions and coherence of reality in its fullness and pays no attention to its dependence on and orientation with respect to its divine Origin, no heed to the transcendental direction of everything.

In addition to a cosmological shortfall, there is also an ethical deficit. The world around us is taken to consist of things to be manipulated. Scientific-technological thinking reduces everything to the status of useful object. The unique value and meaning of things is dissolved into the use or benefit that that reality has for humankind. This ethical deficiency can best be characterized as the lack of love, because justice is not done to the peculiar nature, individuality, or uniqueness of things. That is evident today in how the technological model dictates how we deal with animals. We see animals more and more as production units that supply the technologically defined functions we say we need. The ideas behind the therapeutic and reproductive cloning of humans also fit in with this technological world picture.

These things being the case, what constitutes a critical approach to the technological world picture?

Enlightening the Enlightenment

A thoroughgoing evaluation of “technological culture” cannot avoid dealing with the Enlightenment. To suggest that we are dealing with nature and society in too scientific and technological a fashion is actually to take issue with the Enlightenment’s abstract postulate of autonomy. The crisis is imminent: It is increasingly clear that our culture cannot handle both absolute freedom and absolute controlling power.

The technological world picture is constantly being adapted. 

Reformational philosophy stands in a tradition that grew out of a fundamental critique of the world-and-life view of the Enlightenment, particularly, of the pretense of human autonomy and the intellectual hubris and will to power that are connected with it. Although we cannot turn the clock back on the Enlightenment, we must acknowledge its devastating consequences and find a revised ethical framework for its positive results. Addressing the cosmological and ethical deficiencies will also require a different perspective. With Günter Rohrmoser, I advocate the “enlightenment of the Enlightenment”; to put it in terms similar to Psalm 36:9, “In God’s light we see light.” The divine light of Revelation must enlighten the “Enlightenment” itself. To refer again to Heisenberg’s metaphor of the ship: If the captain wants to set his ship on the right course, he will once again have to orient himself with respect to the starry heavens. So, too, a technological culture needs to be evaluated with reference to viewpoints outside technology.

The central point of the enlightenment of the Enlightenment is that we acknowledge that there is more than materiality alone , that there is a spiritual dimension,  we live in a created reality, in the context of which a breach occurred between God and humankind; we acknowledge as well, in the perspective of the 

Kingdom of love and peace.

Covering the Deficit

When we acknowledge that reality is a created reality, we know that the cosmological and the ethical deficit resulting from a reductionistic-scientific approach to reality cannot be solved by more science or more technology. 
What we need is a vista and a vehicle that embraces more dimensions, something that provides a more comprehensive, holistic approach. People need to acknowledge that the breadth of reality is a given, bestowed—including for scientific analysis—long before science ever was, and that this reality does not depend on itself, but is in all respects dependent on and involved with God as its Origin. A cosmology grounded in such a vista clearly will lack the deficiencies referred to earlier.

The most intimate involvement of God with created reality is characterized by his love. Accepting this unity in love covers the ethical deficit of love. With good reason, the command to love God and one’s neighbor is at the core of all of the directives, commandments, values, and norms in the Christian religion. All of the law and the prophets hinge on this love. This twofold love must be the starting point for an ethics of technology. With love as our starting point, we must acknowledge that every created thing is characterized by earthly and—by even more than earthly—divine secrets. This affirmation means that besides attending to technology’s values and norms, we will pay attention to ecological and social—contextual—values as well.

Our task must be to trace what the covering of the cosmological and ethical deficit means for a responsible development of technology.

A Renewed Cultural Picture

Is there a picture of reality more basic than science and technology (or the economy) provide that can help us understand how to reorient ourselves with respect to technological development? The cultural philosopher Hans Jonas can be helpful here. Imagine, he says, that we found ourselves on the Moon. We would be impressed by the vastness of the cosmos and, even more so, by how unique the Earth is compared to everything else there is to see. It is the only green planet in our solar system, filled to overflowing with a rich diversity of life. If we Moon travelers are to survive, we will have to return to Earth. But to our horror, says Jonas, we find that planet Earth is in danger, with so many of its life forms threatened by current technological-economic practices. Something is going to have to give. Technology and the economy may not threaten life. They must be used to serve life.

Responsible cultural development evokes an image reminiscent of the earth as a garden, tended by humans with the goal of creating a “communal home” within which nature, technology, and culture are in harmony and there is a meaningful place for everyone living and everything that lives. Foremost in that picture is an integral coherence in which every thing participates, all the while retaining its own individual value or nature. Before getting involved in scientific-technological activities, one needs to respect this intrinsic value of things. Every human activity should begin with caring contact and respectful treatment. Creation and its creatures have to be dealt with according to their nature; otherwise, life will disappear. 

The metaphor of a garden developing in the direction of a communal home also expresses the human connection with and dependence on the whole of the creation. Reality is given to us. We are not its lord or master, but creation’s guardians and caregivers. We are allowed to unpack and unfold creation. Just as we carefully unwrap a precious gift, we should treat the gift of God’s earth with a sense of awe and gratitude. A change in attitude and behavior is called for.

Sustainability is possible within the metaphor of the garden. Technology, along with the economy, need not travel the road of manipulation, extortion, and pollution. As World Bank economist Herman Daly puts it, they should maintain the fruit-bearing capacity of the earth and, where possible, increase it. What we take from the earth should be offered to all human beings but limited to what we can use and enjoy, now and in the future. Responsible cultural development means living off the interest on the capital given to us, but it does not allow us to touch or deplete the capital sum itself. This notion of living off the interest fits well with human beings as stewards. 

Ethics of Responsibility

Which ethical approach is best suited to cover the described ethical deficit of love in the current ethics of technology?

Deontological and teleological approaches to ethics are centuries old, but they no longer fit the dynamic and complex phenomenon of modern technology. The complex of scientific, technological, and corporate powers has become a dynamic force with so many members in the cast that an alternative to the older ethical approaches is called for.

An ethics of responsibility is, in my opinion, the most suitable approach for an ethics of technology, because it integrates ethos, intention, values, and norms in a coherent way.

The word responsibility—in the sense of accountable for and accountable to—is very apt because it also indicates that everyone involved in scientific-technological development must act as proxy or steward with reference to one another. In other words, every stakeholder must indicate the priorities, values, principles, and norms—the cultural picture—that constitute the ethos and grounds for one’s actions and define one’s contribution to the scientific-technological event. As a result, the ethics of responsibility nurtures a positive sense of vocation or calling. 
I would like to turn briefly to the implications of an ethics of responsibility for priorities, values, and norms.

Renewal of Priorities

When it comes to cultural activities undertaken within the perspective of developing the garden into a communal home, one should turn away from oneself out of love for God and one’s neighbor. A healthy ethos like this affords a broad field of cultural activities a different sense of priority and even of content than is currently possible. Instead of encircling the ethos of power in self-interest around oneself, the ethos of love has a referential focus that draws one beyond oneself and into a variety of different cultural activities. In science, growth in wisdom becomes the objective; in technology, building and preservation; in agriculture, conservation and care as well as harvesting; in the economy, stewardship; and in politics, service and the promotion of law and public justice. This kind of differentiation helps culture flourish meaningfully and protects the variously qualified responsibilities in these diverse cultural activities.

Let us turn to what these authentic priorities mean for science and technology.

Science: Growth in Wisdom

The desire for technological control conditions modern science. The results of its applications do not make science technological; science is technological because it sees reality only to the extent that it is quantifiable and predictable. It is only interested in organizing and controlling reality. Even though curiosity and awe drive the aspirations of many scientists to know reality better, my thesis still stands: Modern science became technological in core and character because of prevailing cultural powers and priorities.

For one’s scientific endeavors to stand in right relation to the fullness of reality we experience daily, one must first acknowledge the Origin and meaning of reality and reject an instrumentalist view of science. Science needs to be integrated into that full experience of reality, thereby deepening experiential knowledge. When that happens, science will serve the cause of growing in wisdom.

When approached in this way, science promotes increasingly comprehensive insight. Reality will no longer be reduced to logically independent, causally related factors or subjected to a human definition of the meaning of reality, for example, the benefit that functional reality affords a materialistically oriented humanity. In brief, science will then contribute to a comprehensively wise insight and enhance human responsibility with a view to directing everything that is going on in the world into a garden that is developing in the direction of a communal home. 
Technology in the Service of Life

What I have said of science in general also applies to technological science, to technology: It should not be allowed to serve as an instrument of scientific-technological control. When it does, technology is robbed of its distinct character or meaning. The practice of technology should not be (as oft is said) the result of an instrumental use or application of science. That route will more readily blind and derail than provide room for the responsible development of technology.

Technology as Prosthesis

Technology’s number one priority should be serving life and society. Technology must function, so to speak, as prosthesis,
 both individually and collectively. Then people will (continue to) have a say in the matter. 
Modern technology too often neglects the criterion of service. What it delivers does dazzle, but as the complexity of it all increases, overconfidence does as well. We need to be more wary when turning to technology and to work harder at resisting its temptations. Instead of haughty, we need to become more humble. Timid awe befits us better as we involve ourselves with God’s creation. Technological formation should help us cherish life.

Other Values: Ecological, Technological, and Social

Besides having the right posture (ethos) and sense of priorities, the preeminent ethical challenge for a responsible, well-directed technology is defining the ecological and social values one embraces with respect to nature and the environment as well as to technology, the economy, and society.

An Integral Framework of Norms:

Simultaneous and Multifaceted Application

In addition to connecting with nature and culture and being defined by the right ethos and appropriate priorities, one needs to work at keeping to the normative course. A good number of normative principles and related norms are necessary to test the correct direction. These normative principles concern not only technology, but also the multifaceted relationship that technology has with people, nature, and society.

Honoring such a normative framework
 ensures that a one-sided technological development makes room for a responsible, richly varied disclosure of nature and society. The practice of technology may not oppress but must serve nature and society. Not a one-sided or one-dimensional technological culture but a rich flowering of culture should be our aim.

Conclusion

In closing, an ethics of responsibility involves a large agenda. It calls for its own, distinct development, and a spiritual and philosophical struggle with the dominant traditions of ethics in our culture. Ethics and morality are central themes of our twenty-first century. One step more in this new century requires three steps in the ethics of responsibility. 

� Werner Heisenberg, The Physicist’s Conception of Nature, trans. Arnold J. Pomerans (New York: Harcourt Brace, 1958), 30.


� “Prosthesis” narrowly defined means an artificial device to replace a missing part of the body. A pair of eyeglasses is one example.


� For more on this integral framework of norms, see my Faith and Hope in Technology (Toronto: Clements Publishing, 2003).
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