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Preface

This note is based on ‘The Skeptical Environmentalist’, Bjorn Lomborg’s lengthy treatise published by Cambridge University Press in 2001. Although written in a readable style, the book’s size may tempt readers to skip chapters outside their own direct interest. That is regrettable because in our opinion the book is the first coordinated, science-based attempt to consider the broad spectrum of research fields that are relevant to sustainable development on our planet.

For each of the major issues raised by Lomborg, we have summarized his observations from the literature and the conclusions he reached. Some of these observations and conclusions have been heavily criticized by those who hold opposing views.
 This criticism is also voluminous, but regrettably, seldom to the point. Nevertheless we think that some of this criticism is valuable and deserves attention. Therefore we have decided to annotate Lomborg’s work with comments by ourselves and others.

We have chosen not to discuss particular statements by ‘catastrophists’.
 We challenge their general view that strict conservation of our environment is the best way to protect future generations from exhaustion of resources.

Our starting point is a definition produced by the Brundtland Committee
: “Sustainable development is not a fixed state of harmony, but rather a process of change in which the exploitation of resources, the direction of investments, the orientation of technological development, and institutional change are made consistent with future as well as present needs”.

Since the publication of this report in 1987 much progress has been made, despite pessimistic predictions, to master environmental problems, which led Lomborg to the conclusion that Things are not getting worse but better, although they are still not good enough. We support this view, but stress that this not be interpreted as support for a ‘laissez faire’ policy. We do not accept that there is a fixed state of ‘harmony’ of Mankind with Nature that must be maintained into the future. Although relatively static relationships may have existed in the past, today’s environmental, economic and social problems require more innovative and interventionist solutions.

We have to face the reality that the world population may grow to 9-11 billion. This will no longer be due to a high reproduction rate but to improved healthcare and consequent lifetime extension. The understandable desire for an improved standard of living will cause consumption per capita to rise, possibly increasing total consumption above the level our current ‘natural’ environment can provide. In essence this forces us to search for a new definition of harmony to balance the needs of Mankind and Nature in a sustainable way.

In our opinion a stringent conservation policy, e.g., one that focuses on preserving current ecological systems and controlling factors that might affect climate, as has been promulgated by the pessimists, will be detrimental to the well-being of the world’s population, particularly in the developing world. Instead we need to find different ways of thinking about ecology and meteorology. This will help us to better identify the real environmental issues that we can do something about, and cause us to focus on coming up with innovative solutions.

This approach does not necessarily mean that we should neglect our inheritance of billions of years of biological and geological evolution. Human values include emphasis on health and welfare, which can be costed, but also cultural aspects including respect for Nature which are difficult to value.

This note is not meant to replace the ‘larger’ Lomborg, but to stimulate its reading in a critical way. We refer to its original figures and reference numbers where appropriate.

This document is provisionally addressed to scientists, who are invited to comment, especially on the first chapter on ‘the approaches to the design of a world for 10 billion people of equal welfare’ and their consequences for the issues raised by Lomborg. Where appropriate, these comments will be incorporated in the ultimate presentation.

Contents

In this review, each chapter of the book (except the first) is abstracted by us mainly on ‘facts and figures’, without making specific reference to the ‘litany’ referred to by Lomborg.

The first chapter of the review presents our own opinion on issues with respect to the discussion of sustainable development. In each following chapter we present the abstracts from the book in the same order of the original chapters, followed by our annotations.

The review, however, does not follow the division in subsections in the book because we did not found this very logically from the point of view of the consideration of the ‘facts and figures’ only. 
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How to design a world for 10 billion people with equal welfare
By A. Rorsch

Sustainable development

In 1987, the UN ‘Brundtland committee’ defined Sustainable Development. as follows: “Sustainable development is not a fixed state of harmony, but rather a process of change in which the exploitation of resources, the direction of investments, the orientation of technological development, and institutional change are made consistent with future as well as present needs”.
It is important to remember that this definition was not developed solely by delegates from rich industrialized countries. Representatives from developing and poorer countries had a significant influence on the report of the UN committee. The expressed wish for ‘change’ to meet ‘present needs’ applies strongly to the struggling people in the developing countries. We believe that it is a first priority - an obligation of the whole of humanity - to help improve the living condition of the poor and to help prevent starvation and disease. As a consequence our approach is primarily anthropocentric rather than ecocentric. That is human well-being is the central issue and given priority over the aesthetic desire to preserve the environment as it is.

The harmony

Man has to live in harmony with the natural world. This idea is as old as the Tao. But according to the basic concept presented above, sustainable development does not accept a permanent fixed state for obvious reasons. The natural world around us has been changing for thousands of years under the pressure of the needs of a growing population of our species. The old harmony, if there was one, of Man in the wild, has been replaced on the largest part of the planet by a relationship of Man with his surroundings that is not at all like Nature as it evolved over billions of years. With a still growing (most probably doubling) human population we can hardly assume we can maintain the current ‘harmony’. We will see further changes in our surroundings as they adjust to meet human needs. 

The process of change

Some major elements of possible change are well presented in the basic concept of sustainable development as presented by the Brundtland committee. We believe, however, that sustainable development has, from the scientific point of view, other important dimensions. The interdependence of these different dimensions needs to be considered.

In a simplified form the development of our world can be presented in a space/time diagram with three major axis presenting:

· Technological development

· Economic/social development

· The state of our ecological niche

It is clear that any movement on any one of these axes influences conditions on the other axes and in different, perhaps sometimes even opposite, ways. For example, technological and economic developments can be detrimental to the ecological condition of the environment, but they can also be beneficial. On the other hand, a dogmatic view on the need to maintain a particular ecological condition can be detrimental to locally important economic growth.

Environmental scientists working in fields associated with each of these axes are obliged to balance their wishes for a desired outcome in their own field with the broader prospect of the effects in other dimensions.

The freedom to move in each of the major dimensions is limited. Constraints include absolute laws which we expect never to change. They also include preset conditions which originate from the human mind. These, however, may be subject to change under the influence of cultural changes or new scientific discoveries. It is important to make this distinction in order to evaluate the extent of our freedom to introduce change. Below we indicate the absolute laws as natural limitations, although they may apply to sciences other than the natural sciences, e.g., economics. The preset conditions from human origin are indicated as social limitations.

It should also be noted that a natural limitation formulated for a certain field may have an equivalent in another. For example, the law of diminishing returns (or yield) in economics has its equivalent in enzymology in the Michaelis-Menten equation.

Limits governing technological development

The natural limitations governing technological development are formulated in the two laws of thermodynamics. The yield of work from energy is limited and can never be 100 percent. The second law states that every conversion in a closed system increases disorder up to thermodynamic equilibrium which is characterized by absolute chaos. 

Outside the field of physics and mathematics however, it is still poorly understood that this law concerns only closed systems. In an open system, in which there is a continuous energy influx, order can be maintained or will even increase. This is the reason why living organisms stay organized and is the basis for biological evolution to complex organized higher organisms. The earth is an open system with respect to energy with solar radiation as the single source. 

However, since the industrial revolution technological development has required more energy than can be easily captured from the solar source. Fossil fuels have been exploited and these sources are in principle exhaustible. But a practically unlimited energy source is available if the energy producing process in the sun (that is hydrogen fusion) can be mimicked on earth, or if the abundant solar energy reaching the earth can be captured economically.

For other natural resources such as minerals, the earth can be regarded as a closed system. Technological development results in minerals being transformed (into metals, ceramics, chemicals etc) and spread over the earth as manufactured goods and ultimately waste. Containment and recycling provide possibilities for recovery, but at an energy cost according to the laws of thermodynamics as applied to open, organized systems.

Next, technological developments require investment in research and machinery. Technological development is largely a cyclic process in the sense that value added by the production process provides the funds for subsequent investments.

Technological developments may also cause many social limitations. Current examples include fear of pollution (by waste), misuse in warfare, and interference with natural biological processes (such as the application of recombinant DNA technology).

A most important, albeit controversial and political, issue in the environmental debate is the question of who should reap the profits of technological developments, and how they should be reinvested. The question of ‘institutional change’ mentioned above is relevant here. This is indeed a highly political and moral issue.

Limits of economical developments

Although economics is very much a political issue, it can also be regarded as a science, and as such can benefit from a number of observed laws in social systems such as the relationship between supply and demand, and the consequences for the price of commodities. But there are several other forces at work on a world scale such as the power of the monetary systems, taxes, interest rates and the stock markets with their individual and institutional investors. Through the sub-discipline of econometrics we are now aware that the economy behaves like systems which are described in mathematical complexity theory. It is never stable, but always dynamic through the interaction of more than two influencing forces. The major law in complexity theory is that of the predictability of limited predictability.

Other systems which are comparably complex and suffer from limited predictability are climate, weather and ecological systems.

Useful predictions can nevertheless be made by reductive approaches where analysts study what are considered to be the major forces at work, for example the interaction of demand and supply. But according to complexity theory one should always be aware that an initial small force may, over time, have a large effect.

World-wide there is no indication that there is a ‘natural’ limitation of economic growth, except due to the exhaustion of natural resources. This, however, becomes less relevant if complete recycling with a non-exhaustible energy source comes into the picture.

In micro-economics, (economics applied to small local systems) the important natural limitation is governed by the law of diminishing returns (or yield) from a fixed investment. This is highly relevant to conditions in currently poor countries. To meet food demands, investment is needed in fertilizers, irrigation, machinery and fuel. To improve the standard of living investment is needed in value-added production (manufacturing).

The law of diminishing returns is also relevant to the scale of investment required to achieve a goal. For example, if we want to reduce CO2 emissions, each additional percentage point of reduction is more costly than the previous one.

Ecology and biodiversity

Spontaneous development (that is to say without interference by Man) in ecological systems is governed by the remarkably capacity of DNA to replicate and the selfishness of organisms to produce as many offspring as possible. The limiting factor is food which is governed ultimately by the radiation energy captured by plants from the sun.

Biodiversity arose over a period of billions of years through spontaneous variation and selection by environmental forces. Wild plants and animals have been under pressure since the dawn of Man, and in many areas have been replaced to a large extent by cultivated plants and domesticated animals. However, native flora and fauna are still very powerful. If Man disappeared, then in a short time interval, perhaps 50 years, wild plants and animals would take over the Earth again. But to regenerate lost biodiversity would take millions of years.

The ruin of Nature, especially the reduction of biodiversity, is predominantly prevented by a social limitation which can be formulated as the obligation of Man to act as a steward of Nature, and to give room to other living things out of respect for their creation.

Claims that reducing the number of wild plants and animals would be disastrous for mankind have not been proven and have no theoretical basis. For example, wild plants and animals have largely disappeared in Europe, yet it has become one of the most prosperous and safest parts of the world.

The precautionary principle

The precautionary (or prudence) principle is a recent formulation. It states that we should not introduce Man-made changes before we know all the consequences of the change. While this sounds reasonable, the fact is that this approach paralyzes change for the reason that it takes considerable time to evaluate consequences. Our knowledge in complex fields such as ecology and climate is still limited, and we know from complexity theory that even if we knew all the forces and the immediate effect of each, that the law of predicted limited predictability would still apply in such complex systems.

Another expression of the precautionary principle is that if we foresee a detrimental development we should take measures now to prevent it developing, even if there is insufficient evidence that these developments will actually materialize.

We assume that everybody will agree that vigilance is required, but it should be noted that we have to deal with a number of autonomous developments that are largely outside our influence. These include population growth, and the understandable wish of  2/3 of the world’s population to increase its standard of living to that of the developed world. There is no choice but to meet the increasing burdens from these demands. It is simply not practical to apply the precautionary principle unilaterally to prevent change. Not to act is also an act. In other words, in the terminology of entrepreneurs, we need to take risks, calculated as best as we can.
Reconsideration of the limits of growth and decline

All catastrophe predictions over the last 30 years failed (except probably Soltsjenijin’s “will the USSR reach 1984”, which was only a few years wrong, but that was not intended as a catastrophe forecast). From the scientific point of view we should learn from these previous experiences and try to identify mistakes that have been made.

First of all it should be mentioned that it is true that some of the early and timely warnings have induced politicians to take action. This applies especially to water, air and soil pollution. ‘Catastrophic’ forecasts have made people environmentally conscious and have led to pressure for action to be taken. However, experience also shows that environmental problems can be contained by institutional measures.

The two most important factors in predictions that failed to eventuate were incorrect use of indicators and inadequate estimates of the planet’s capacity. An example of the first is the use of grain price as an indicator for forecasting starvation levels instead of the calories intake per capita per day. (TSE chapter 9). An example of the second is the under-estimation of the abundance of natural resources (e.g., minerals) (TSE chapter 11). Developments in technology have delivered lower cost ways of extracting these minerals thus allowing access to the vast low grade resources present on earth.

Several predictions did not come true because the advocates deliberately cheated or misused data (Lester Brown’s short time use of unfavorable changes, TSE chapter 1, figures 1 and 2).

Students of complex systems in a dynamic state, ruled by non linear (and unsolvable) differential equations, use special mathematical techniques to investigate the ultimate borders in which such a system will be contained (called ‘the box’). Using space/time diagrams, they investigate how a system moves from one stable dynamic state to another, passing through an intermediate deterministic chaotic state during the transition. (These conversions are ruled by natural constants, such as the Feigenbaum numbers).
 Finally they search for conditions under which the system would collapse into a state from which no recovery into a cyclic dynamic or deterministic chaotic state is possible.

A full mathematic description of the dynamics of changes on the planet cannot of course be presented, and this will probably never be possible. However, this should not prevent us from considering the principles developed through complexity theory. We should:

(1) not over-emphasize changes over short periods of time, (that is the principle of predictable limited predictability),

(2) search for ‘boxes of containment’ and,

(3) search for real examples of collapsing conditions.

So far this has not become general practice in environmental studies or in the broader scope of sustainable development. For example, in ecological studies, possibilities for collapse have largely been studied within discrete natural systems, with emphasis on their own decline (e.g., loss of biodiversity). However, collapse conditions for un-natural man-made environmental systems which cover the largest part of the populated earth (the farms, ‘gardens’ and ‘parks’ which surround us) have rarely been studied. In these ‘un-natural’ systems biodiversity declines, and may continue to decline, but this does not prove that these systems will collapse.

We can, nevertheless impose on ecological development the social limitation that we want to prevent the disappearance of specific species (such as the more beautiful butterflies in the Netherlands) but this is not a natural limitation by definition. However, butterfly decline could be an indicator that something else is malfunctioning in the system, such as an overdose of an agricultural insecticide, causing caterpillar death outside the cultivated land.

In what kind of world do we want to live?

Population growth, nowadays largely resulting from increased average life span that comes from reduced infant mortality and improved health facilities, is a major problem we have to deal with in the future. 

The question “how many people can the earth support?” has been elaborately treated recently in a treatise of the same name. This book, written by Joele E. Cohen, head of the laboratory of populations at Rockefeller University, and published in 1995 by W. Norton & Co, presents a very nuanced view on this question. Remarkably, it is not quoted either by Lomborg or his opponents.

According to Cohen the question is incomplete and should read: “How many people can the earth support, given what kinds of economy and technology? At what levels of material well-being? Living in what physical, chemical and biological environment? And with what cultural values, what social, political and legal institutions?”

Cohen mentions an estimate by De Wit (1967) that a population of 79 billion could be supported if all available land is used for food production. This is of course a strictly theoretical value, because it would mean, among other things, abandoning all other ecological niches that are valued for other reasons. But it is also clear that this figure is much greater than current population size. In the context of this chapter it is an example of an early attempt to estimate a box of containment which has apparently escaped attention in the environmental debates.

Cohen did not answer the more elaborate question (in italics above) explicitly. He took the position that the question is of a political nature, while he kept to his role as an observing scientist.

Climate change resulting from global warming is a more recently discovered potential problem. The UN’s Intergovernmental Panel on Climate Change (IPCC) is responsible for co-coordinating the investigation of this issue. The IPCC’s 2001 ‘Summary for Policymakers’, controversially re-written by government-appointed scientists, observed that “future emissions will be determined not just by climate policy, but also more importantly by the ‘world’ in which we will live”. Here the multi-dimensional aspect of sustainable development is well recognized. (See TSE page 319). The statement continues “climate policies that implicitly address social, environmental, economic and security issues may turn out to be important levers for creating a sustainable world”.

However, the authors of the rewritten summary for policymakers went beyond the boundaries of science and moved into the political arena. For example, they stated (according to Lomborg, page 320, ref. 2706 – 2708) “we need to change individual lifestyles, and move away from consumption. We must focus on sharing resources, choosing free time instead of wealth, quality instead of quantity and increase freedom while containing consumption. Because of climate change we have to remodel our world, and find more appropriate lifestyles”.

In a report such as the IPCC “Summary for Policymakers”, it may be legitimate to indicate an a priori influence of lifestyle and standard of living on CO2 production. But it is also important to always distinguish between political statements, which set social limitations, and scientific statements that originate from natural limitations.

Although there is a theoretical basis for global warming to occur in response to increased CO2 in the atmosphere, many scientists still doubt whether a significant and measurable amount of global warming is actually occurring or will occur. And if it does occur, will it be due to human activities? And will its effects be as disastrous as foreseen by some alarmists? Nevertheless we should stay vigilant and act responsibly as we have done in dealing with the issue of the ozone hole (TSE 273).

How to proceed?
The quest for a sustainable world, heavily burdened with Homo sapiens, requires more than a commitment to Nature preservation, although Nature certainly deserves consideration for its own sake.

To progress, we need to come to a clear understanding of the technological, economic and ecological choices we face. In order to do this, we need to recognize and discriminate more clearly than in the past the degree to which constraints in this multidimensional world of thought are due to natural limitations or social limitations.

Concern was certainly justified in the 1960s (although perhaps exaggerated), when it was predicted that without global action the “north” would die in its waste and the “south” might starve.
 Lomborg’s book is in fact a testimony to how these early warnings have been taken to heart resulting in effective action to deal with the most serious problems. Things have got better, not worse. However, as the abstracts presented in the following chapters make clear, while things are better, they are not yet good enough.

In our opinion several UN subsidiary bodies (such as FAO, WHO, UNDP) have done a very effective job in identifying and monitoring unsatisfactory situations and calling for ACTION by politicians and by scientists.

Unfortunately this cannot be said of the ‘hot’ topics
 of climate change and global warming we are dealing with today and that have polarized opinion in an extremely controversial way. On one side we have scientists who consider the threat of global warming, as presented by the IPCC, to be equivalent to the threat from weapons of mass destruction. On the other side there are scientists who consider that the way the IPCC analyses have been translated into the Kyoto protocol is a scientific swindle.

Argument between the different viewpoints has become vitriolic. For example, some pro-Kyoto advocates accuse those who remain skeptical as being fellow-travelers with the US Bush administration and all that it stands for. This is clearly not the way that scientists should debate issues of global concern. Instead, we should be able to undertake a dispassionate, objective review of the data to determine what the evidence really says. Then possible choices can be presented by scientists. Decision making is up to the world community as a whole.

Part 1 – The Litany

1
Things are getting better

This chapter is not reviewed here. (See preface) 

2
WHY DO WE HEAR SO MUCH BAD NEWS?

2.1
The Skeptical Environmentalist

This chapter begins with a reference to a large scale opinion poll in 1992 (256) on the opinion of the public at large on respectively the environmental condition of their local community, of their nation, and of the world as a whole. In 18 out of 24 countries the inhabitants considered the condition of their direct surroundings less worse, in their nations worse, and worst in the world as a whole. From this it can be concluded that almost everybody has the impression that the world and their nation is in a bad shape, but that this view is not sustained by their own direct experience. This might be due to the negative information provided to them on ‘the state of the world’.

Lomborg identifies as the major contributors to the communication process the researchers, the environmental organizations (e.g., Greenpeace, WWF, WWI) and the media. He attributes to each a self interest. Researchers and organizations need to be financed and pointing out environmental dangers helps to attract funds for their work.

The media have a preference for presenting bad news and sensational incidents and the incentive structures make it profitable to focus on negative occurrences. Analysis of historical writings shows that human nature is structured to believe that the past is better than the present, and that optimistic prophets are usually considered to be false prophets.

2.2
Annotations

2.2.1
The public’s appreciation of the environmental condition

Let us first consider critically the outcome of the poll and whether this is solely due to negative propaganda. If we assume that the world as a whole is in a bad shape, but certain areas in better condition, people may prefer to live in these parts, not experiencing for themselves the parts of the world that are in a worse condition. Many people living in flourishing towns have little contact with nature, don’t feel the need to have contact with nature, and may feel comfortable in their direct surroundings. Thus the outcome of the poll is not necessarily proof for negative propaganda or that the communication is false. It may just indicate that many people still live in relatively satisfactory environmental conditions, as Lomborg himself also pointed out correctly as a reservation (TSE page 34).

But in his previous chapter on the Litany, the author has presented evidence that the negative propaganda by catastrophists has been extensively.
2.2.2
Negative propaganda

Here we are not going to consider this negative propaganda in the past, which might well have been partly justified at the time in order to bring environmental problems on to the political agenda. But today we anticipate the development in the scientific circuit of the view that unjustified arguments to raise money for future research is considered to be bad scientific practice, even as dishonesty. In the competition for grants, scientists have been seduced to overvalue the contributions they could make to solve problems, and some have even invented datasets of previous research to sustain their claims. This is now considered a major offence. Consequently we may expect that social control within the scientific community will increasingly challenge catastrophe exaggerating scientists even when no grant money is involved. 

Far more difficult to control are the propaganda-making environmental organizations, since – at least in democratic countries - we don’t want to limit the freedom of speech. Unjustified and scaremongering statements from these organizations must largely be met through public debate, but in some cases advertising codes may be applied. In a democracy it is acknowledged that opposing parties do not necessarily try to present carefully balanced statements but rather focus on arguments that are in favor of their own agenda and interests. A problem arises when one party is unjustifiably considered to be much more trustworthy than its opponents. Lomborg argues that the contributions and arguments from environmental organizations are valuable, but that they should not be considered as anything else than one out of many interest groups.

2.2.3
The role of politicians and administrators

In this chapter Lomborg has given no attention to the role of politicians and administrators in the promulgation of negative news, which is not negligible. Lomborg mentions the performance of former US vice president Al Gore in other chapters ( e.g., pages 206. See index page 511), but besides that he seems to consider the politicians and their advising administrators solely as the receptors and judges of messages. But they have their own powerful propaganda machines in the public relations offices in their departments or ministries.  These are designed to advance particular political or social agendas, even at the cost of truth.

Most scientists have little understanding of political decision making, which usually proceeds through a process of negotiation and compromise.  On the other hand, few politicians have a proper understanding of the thought processes of fundamental scientists.  While scientists resist compromise, they work ambiguously in the sense that they accept that doubt can always be thrown by colleagues on outspoken views on scientific issues, and that in our western (from origin Greece) science philosophy this doubt should be respected. This disparity of approach imposes social limitations on achieving the ideal that political decision making should be science-based.  And perhaps that is as it should be, since scientists and politicians clearly have different responsibilities.

In this science-political interplay the administrators in departments (ministries) and advisors to the politicians have gained an influence of their own, known as the fourth power. An increasing number of these administrators have college and university degrees in natural sciences, and in principle they can contribute to science-based decision making.  These governmental-scientists and civil servants act anonymously, forming a grey mass in which individuals cannot be held responsible in the scientific circuit, nor are they subjected to a direct democratic control by the voters as politicians are. However, it does filter the news that comes in and goes out and can have a considerable influence on public sentiment.

Part II – Human welfare

The UN and the World Bank have produced different Human Development Indices. Lomborg considers particularly life expectancy and health, food and hunger, income, inequality, education, and security.  
3
MEASURING HUMAN WELFARE

3.1
The Skeptical Environmentalist

The increase in world population is mainly due to a dramatic fall in the death rate as a result of improved access to food, medicine, clean water and sanitation. Birthrates have fallen everywhere. The reproduction rate in developing countries is now 3.1, the same level as the US in 1960. According to the UN report, the prospects for population growth are 8 billion by 2025, 9.3 billion by 2050 and 11 billion by 2200. Twelve countries show relatively strong growth with India, Pakistan, and China having the highest rates. Life span has a large influence on age distribution. Today there are three times more children than old people but by 2050 these groups will be of equal size.

The relatively high population growth in the developing countries will also have a great effect on the distribution of people over the globe. The share of population in the current industrialized countries (20 percent) is expected to fall by 2050 to 13 percent.

Lomborg suggests that the number of people per square km is not the real problem.  The most densely populated areas are in the UK, the Netherlands, and Belgium - all countries with high prosperity.

There is a general tendency that people move into towns. As a consequence, over the next 30 years the global rural population will stay almost unchanged. Many people live in still-growing shanty quarters of cities which, according to western standards, is a shame. The world research institute concludes, however, that these cities are growing because they provide greater social and economic benefits on average than rural areas (351).

Lomborg concludes that on average, human welfare is improving all the time.
3.2
Annotations

3.2.1
The face of the earth

Population increasing to 11 billion will certainly change the face of the earth. Since the majority of the people will live in towns and cities, rural areas will not be directly affected by the increased population as such.  However, they will be affected indirectly  as a result of the rise in standard of living. It is true that the Netherlands has been able to maintain (in its most densely populated part, the Delta Metropole, which comprises the major cities Amsterdam, The Hague, Rotterdam and Utrecht) a classical Dutch landscape, but only thanks to intensive governmental regulation which limited the settlement of industries and living quarters to specific areas. But the demand for such facilities is still high and more green space will be lost in what is seen as the Gateway to Europe, especially as it is highly attractive to immigrants.

Another aspect is that towns and cities will be completely rebuilt. Cities like Beijing, Shanghai, and Chengdu in the PRC are now hardly recognizable to a visitor who was there 10 years ago. With correctly applied technologies, living conditions can be improved, even with more people per square km.

3.2.2
The ‘mind’ of the earth

Lomborg did not give much attention to cultural changes. However, these must be considered important with respect to the redistribution of people on the planet in combination with the rise of prosperity. The 20 percent of the world’s population settled in the current industrialized world has a Jewish/Greek/Christian cultural and philosophical background - a minority but a very influential one. However, the influence of this group can be expected to diminish with the rise of prosperity in other parts of the world. Confucian, Hindu, Buddhist and Islamic thought will gain even more influence than it has already. Rising education standards will change the world’s political and scientific research agenda. The growing intellectual capacity outside the Christian culture will change some of the social limitations that have been defined in chapter 1. Consequently it would be inappropriate to model the spiritual world solely according to western ethical standards.

4
LIFE EXPECTANCY AND HEALTH

4.1
The Skeptical Environmentalist

The general conclusion is that we live longer and we are more healthy, a view that is supported by studies from WHO and the World Bank. (Global Burden of Disease study (408)). Life expectancy is certainly not restricted to the industrialized world. In 1930 the average life span in China was 24 years but it is now 60.years. For the developing world as an average the life span increased from 41 years in 1950 to 65 in 1998. The improvement in life expectancy is largely due to a dramatic fall in infant mortality, especially in the industrialized countries where infant mortality decreased from 6 per cent in 1950 to 1% in 2000. It is also due to the control of infectious diseases. We now die at old age from cancer and cardiovascular disease. However, the length of illness episodes has increased. The question is, however, whether the concept of illness has remained constant. Most probably we have become much more aware of illness, and we allow people longer periods to recover.

4.2
Annotations

4.2.1
 Infection diseases

The declining death rate resulting from better control of infectious diseases is largely due to increased vaccination and use of antibiotics. However, the fall since 1970 is not very impressive. Infectious diseases will always stay with us, especially those from viruses which will continue to require much effort for control. The recent SARS epidemic has shown that containment by isolation has become an important instrument. This has been made effective by the world-wide authority that the WHO can exercise in a world where many people are used to traveling over long distances thus exposing them to considerable risk.

4.2.2
The ‘old age’ diseases

Aging is a natural phenomenon and although life style helps to prevent vital macro molecules and organs from wear and tear, we can’t avoid degeneration.

Medical technology (development of medicines, detection, and surgery) has advanced tremendously over the last quarter of a century, but at a high financial cost. Fundamental research and innovation will certainly contribute to further enhancement, but the cost/benefit analysis becomes of major importance. In general, pharmaceutical intervention is less costly then other therapies, and there are great expectations of the follow-up that can be given to the Human Genome Project (the identification of all human genes and their control elements).

5
FOOD AND HUNGER

5.1
The Skeptical Environmentalist

According to the UN we produce 23 percent more food per capita than we did in 1991, and the growth in agricultural crops per person in developing countries has grown by as much as 53 percent (418). Equivalently, consumption of meat per person has grown by 122 percent from 17.2 kg in 1950 to 38.4 kg in 2000 (419). In spite of this dramatic increase in demand the price of food fell by more than two-thirds from 1957 to early 2001 (420). Basically we now have more food per person than we used to, even though the population has doubled since 1961.

Globally the proportion of people starving has fallen from 35 percent (1970) to 18 percent and is expected to fall further to 12 percent in 2010 (422). This should be compared to an estimated 45 percent of developing country people starving in 1949 (423). The actual number of people starving in the Third World has also fallen. While in 1971 almost 920 million people were starving, the total fell to below 792 million in 1977. In 2010 it is expected to fall to 680 million (426). The improvement in absolute figures has, however, primarily been in Asia and is largely a consequence of China’s amazing ability to produce food.

Food consumption has increased with the calorie intake per capita in developing countries up by 38 percent since 1970.

The Green Revolution has made all this possible by allowing farmers to achieve higher yields from the lands.

It should be noted that improvements in the provision of food per capita have not been evenly distributed throughout the world. There has for example been a solid increase in Latin America, while Asia and the Near East have experienced increases of 42 percent and 51 percent respectively. On the other hand, the improvement has not been shared by sub-Saharan Africa. In the early 1960s most of the countries in sub-Saharan Africa were at the same level of development as Asia or even higher. Over the last 30 years, however, Asia has achieved a great improvement in productivity, whereas Sub-Saharan Africa has been marking time, in part because these countries are not achieving the same improvements in agricultural technology. For example, Asia today uses an average of 129 kg of fertilizer per hectare, while in sub-Saharan Africa only 11 kg per hectare is being spread on the land. In fact, the present agricultural production in Africa is depleting more than 30 kg of nutrients per hectare each year because of a lack of chemical fertilizer. Another example is irrigation which is used on 37 percent of cultivated areas in Asia, compared to only 5 percent in Sub-Saharan Africa (453).

According to the FAO, however, Africa’s peasant’s farmers have great potential to produce far more food. It is entirely possible to reverse the production trends and safeguard the food security of the increasing population of the region (456). Why then, has this not already happened? In a surprising frank statement the UN states that it is not the resources or the economic solutions that are lacking - it is the political momentum to tackle poverty head-on. (457). According to the UN, an improvement in the food situation depends first and foremost on political obligations to secure and protect the economic, social and political rights of the poor.

5.2
Annotations

5.2.1
Modern agricultural development
Reviewing these favorable figures leads one to question how is it that pessimistic views could persist over the last quarter of a century. This is probably due in part to catastrophe propaganda. It is also due to an inability to understand what improved agricultural technology, policy and institutional changes could, and still can be achieved. The ‘good news’ from China is the result of all three types of change, but these gains have apparently not transmitted well to the rest of the world. People seem to believe that China is still in the state of the cultural revolution when farmers were poor, whereas in many areas they now belong to the more prosperous part of the population. Of course, China already had a long tradition in irrigation unknown in sub-Saharan Africa but there is no reason why this technology could not be transferred to this still starving part of the world.

And there is more to come if transfer of other knowledge is made effective. Current western agriculture is highly ‘industrialized’ (having to cope more with overproduction than scarcity) and it is still in many respect different from that used in developing countries. The use of greenhouses with strictly controlled growth is spreading, but not yet the institutional principles to improve efficiency, e.g., how to increase the size of land farmed by a single peasant and re-allotment, how to bring crops to the market with increased profit for the farmer, and how daily weather forecasting can be used to select favorable times to spray insecticides and other plant protecting agents in controlled amounts. Western farmers have a high standard of education (some even have college degrees) in technology, biology and animal care. Agricultural universities contribute to research and innovation in plant and animal breeding and economics as well in environmental protection.

6
PROSPERITY

6.1
The Skeptical Environmentalist

This chapter is preceded by a consideration of GDP as a measure of prosperity. GDP over time tends systematically to overestimate wealth, due to the progressive inclusion of the informal and illicit economy. Now we also see that growth measured in terms of GDP is systematically and substantially underestimated when corrected for inflation. This allows us to conclude that GDP measurements probably provide a reasonable impression of wealth and will over a period of time be not over-optimistic, but rather the contrary.

6.1.1
Income and inequality

From a long range historical development we see that in 2000 the US economy produced goods and services for an average American at the value of $36,200 At the end of the eighteenth century, an American would have made just $996 in present-day dollars (486). The average Briton had £15,700 in 2000 compared to just 792 present-day pounds in 1756. This development is not unique to the US or the UK. All regions of the world have experienced substantial per capita growth but it has not been equal through-out. Western Europe has seen a 13-fold improvement, the European periphery nine-fold, Asia eight-fold and Africa four-fold.

Development got a head-start in the Western world and so is that much farther ahead (487). But both industrial and developing countries experienced improvements in income per capita in the post-war years. Throughout the entire period the inhabitants of the industrialized world earned around six times as much as their counterparts in developing countries. (488). From 1950 to 1995 average incomes in the industrialized countries increased by 218 percent while those in developing countries rose by 201 percent.

In fact, as the UN writes in its 1997 report on poverty and inequality, few people realize the great advances already made. In the past 50 years poverty has fallen more than in the previous 500. And it has been reduced in some respects in almost all countries (489).

By the end of the twentieth century some 3-4 billion of the world’s people will have experienced substantial improvement in their standard of living, and 4-5 billion will have access to basic education and health care (491).

The UN development program (UNDP) emphasizes that inequality has increased globally (503). The UNDP has presented a simple coefficient, which investigates the relationship between the richest 20 percent of all nations in the world and the poorest 20 percent. In terms of GDP per capita the ratio in the 1960s was around 30:1, i.e., the richest 20 percent earned 30 times as much as the poorest 20 percent.. By 1991 the ratio has increased to 61:1 and in 1994 to 78:1. This widely quoted statistic is interpreted as the global chasm between the rich and the poor widens day by day (504). The problem with the UNDP figures, however, lies in using international exchange rates as a means of comparing the GDP of different nations. The upshot is that the comparison tends to overestimate the relative wealth of Americans to Ethiopians. What is important is how much an Ethiopian can buy in Ethiopian currency. To an Ethiopian the difference is considerable: a traditional exchange rate calculation says that he earns US$200. However, is his relative purchasing power is considered his income is the equivalent of $450 (508). According to this type of comparison the relative gap between the richest 20% and the poorest 20 percent has not doubled or even increased, but rather has been slightly decreasing.

There are four primary problem regions among the many countries singled out by the UNDP. The first group is the 200+ billion population of the USSR. The second group is the Latin American countries including Brazil, Mexico. The third group is formed by oil producing nations, which between the onset of the oil crisis around 1970 and the mid eighties did relatively well as a result of the high price of oil.

The fourth group consists of the countries south of the Sahara, with negative growth of 0.2 percent a year since 1965 (542).

6.1.2
Education

Generally speaking the world has become a much better educated place. Illiteracy in the developing world has fallen from about 75 percent for the people born in the early part of the 1900s to below 20 percent among the young today. The average number of years spent in school in developing countries has almost doubled over 30 years from 2.2 in 1960 to 4.2 in 1990. In comparison, people in the western world spent an average of seven years in school in 1960 and 9.5 years in 1990.

6.1.3
Safety and security

In the thirteenth century England had 20 murders per 100.000 inhabitants and in the  middle twentieth century this had dropped to 0.5 per 100.000. Since then it has increased slightly (586). In Sweden the murder rate stood at 2 at the end of nineteenth century, falling to around 0.8 in 1960, since when it has increased slightly to 1. In Italy the murder rate fell from 5 to 1.3 over the same period. The US, with a murder rate of around 10 per 100,000 is the only exception to this general trend.

The picture for suicide has been the opposite. In traditional society the suicide rate has been quite low. However, with increasing urbanization, the suicide rate has grown dramatically, often from about 1 per 100,000 to 10-25. In 1980 Denmark held the world record for suicide at 32. though this has now fallen around 20. Russia has experienced a drastic increase to almost 42, followed by Hungary at 33.

6.1.4
Catastrophes and accidents

The death rate from natural disasters has declined dramatically since the early part of the twentieth century (590). The death rate from 1900 to 1939 was 60 per 100.000 compared to the total death rate of 2,000-3,000 (591). In the 1990s the disaster rate was 1.4 compared to total death rate of 927 (592). The absolute decline has been almost 98 percent and even compared to the decline in the general death rate the decline has been more than 94 percent.

The death rate due to accidents has declined fourfold over the century in the US and UK, reflecting an improvement in the safety of everyday products. Lethal working accidents diminished by more than 85 percent as a direct result of safer equipment, improved training and better work practices.

6.2
Annotations

6.2.1
Income and inequality

The average GDP of a country is not a measure for distribution of wealth all over the world because it neglects the distribution of prosperity within a country. The inequality, whatever other coefficient is used, may vary greatly from place to place, even within the most prosperous countries. The way that big money makers are valued, or care is taken of the poor in different societies depends strongly on their political constitution. In this respect there is even a difference between the US and Europe.

A remarkable observation in recently strongly developing countries is an increasing gap in income between the rich and the poor. But we should also notice that several of these countries (e.g., Taiwan, but now also the PRC) developed what is called a dual economy. The rich live in a western like culture of high income but also high expenses. The less well-off live in a more traditional way in areas where prices are still very moderate for the same basic goods. For example, a visitor to Taipei, Beijing, Shanghai may easily have to pay $50 for a meal in a restaurant on the avenues, but no more than $5 for a similar meal, probably even of better quality, in a street just behind the boulevard.

6.2.2
Education

Illiteracy has no doubt strongly been reduced and may disappear completely within a decade. But ability to read is not necessarily equivalent to ‘understanding’. The current political controversies, e.g., between Islam and Christianity, originate to a substantial degree from poor understanding of each others’ cultural backgrounds. We are not that hopeful that ’improved’ education will help to overcome these controversies. For example, if countries like the US continue to advertise the message ‘God bless America’, or more generally education in many countries continues to contain a large amount of political indoctrination, then we should continue to worry about ‘political and scientific illiteracy’ in developed countries, rather than in the developing ones.

6.2.3
Safety and security

Recent developments concerning protection against violence and crime are becoming highly sophisticated, however, they have not, as yet, made much impact on the rising crime rate experienced in nearly every country over the last 10 years. One area of concern is the worrying increase in small crime partly associated with drug abuse. Most disturbing is the development of organized crime (Mafioso style) which misuses high technology. This type of crime spreads its influence over national borders and is accordingly very difficult to control. As well, there is a relationship with the corruption phenomenon, which as affected most countries, even developed Western countries. Corruption is proving to be especially detrimental to the rise of prosperity in developing countries.

6.2.4
Catastrophes and accidents

Planet earth is not at rest and will never be. We still have to reckon with major natural disasters such as tornados, volcano eruptions and earth quakes. Although we have been able to limit lethal causes, the chance of economic fallout is probably unchanged and may not be constrained to the area of occurrence. For example, if Tokyo is hit by a severe earth quake, Japanese investments all over the world may be affected.

7
CONCLUSIONS TO PART II: UNPRECEDENTED HUMAN PROSPERITY

7.1
The Skeptical Environmentalist

Numerous consumer goods improve our lives and make them much easier. People in the developed world have refrigerators, better housing, cars, telephones, computers VCRs etc. The developing world has also experienced increases in these goods, but it is much more important to give people access to clean water, sanitation, energy and infrastructure that are taken for granted in developed countries.

Africa stands out as the prime problem area. African people have experienced much less growth over the past century than people in most other countries, an AIDS epidemic has engulfed parts of SE Africa, and because of war and ethnic and political division the outlook is not rosy.

But even Africa is still better off than it was at the beginning of the twentieth century, with better nutrition, higher incomes and better schooling. Things are not good everywhere, but they are better than they used to be.

In part III it is discussed whether this progress really can be maintained and improved.

7.2
Annotations

The physical state of the world is far from its thermodynamic equilibrium. This has always been the case, otherwise no organized (living) structures could have developed. But the world is also far away from the natural equilibrium of the open system. This natural system can be described by an occupation of the planet by several millions of different species, among whom Homo sapiens would live harmoniously with prosperity levels similar to his most nearest relatives e.g., the Ape.

The unprecedented human prosperity that has emerged over the past few thousand years could have arisen through higher energy influx than available from the sun, and through technological development based on scientific knowledge and innovation. The stability of the system is, however, not only determined by natural forces but also strongly by social organizations. During the history of Mankind, many local social organizations have collapsed, throwing prosperous civilizations back into poverty. Mankind still hasn’t been able to establish a stable global social organization with sufficient control mechanisms to deliver political and physical sustainability. Our system is still vulnerable, and that is essentially the real state of the world.

This should not be reason for pessimism. Just look at what has been achieved. However vigilance is necessary.

Part III – Can human prosperity continue?

8
ARE WE LIVING ON BORROWED TIME?

8.1
The Skeptical Environmentalist

The key concept is the question of whether or not our current development is sustainable. It is absolutely decisive for our continued existence that we have access to the Earth’s resources. Some of these resources are naturally and continuously re-created, for example solar energy, water, air, plants and animals - these resources are renewable. Other resources, such as the Earth’s raw materials and minerals are not renewed (at least not in the human time scale of hundreds to thousands of years) and exist in a fixed quantity. To assess the sustainability of our current development we need to look at our use of all resources, renewable and non-renewable.

8.2
Annotations

A renewable resource is not necessarily inexhaustible. If depleted beyond a minimum value, its restoration may be severely hampered or even impossible. For example, the ground water level can decline below its sustainable value. Plant and animal species in wild life, e.g., fish which become extinct are lost forever.

9
WILL WE HAVE ENOUGH FOOD?

9.1
The Skeptical Environmentalist

The author challenges numerous statements of Lester Brown of WWI arguing that population growth would outpace food production.

9.1.1
Declining prices and productivity

In general, prices are declining. At the time Lomborg wrote TSE (February 2001), wheat prices had yet again fallen to the lowest price ever. Grain production per capita is also declining. Global growth rates in yields have been declining for rice, wheat and corn, which make up almost 50 percent of the world’s calorie intake (635). Grain stocks are also dropping.

These phenomena are, however, not necessarily signs of shortages. Instead, they may reflect local policies as in the European Community, where subsidies and surplus stocks are reduced in order to match local production with demand.

9.1.2
Limit of yield

The decreased productivity per capita is used as an argument by Brown for a limit of growth, and he also claims that there is a theoretical underpinning for it. Based on calculations by the Ehrlichs (650), later writers have claimed that 38.9 percent of the terrestrial biomass production is necessary for food (651). A doubling of the population would imply the necessary use of 80 percent and that is ecologically and socially impossible (652). Lomborg considers this reasoning wrong. The international Food Policy Research Institute estimates that production from 1993 to 2020 will increase by 41 percent, but that use of arable land will only increase 5.5 percent (656). Lomborg sees no “wall” for maximum yields in sight.

A large proportion of the world’s peasants can achieve a dramatic improvement in yield simply by approaching the yields that are obtained by the best 20 percent of today’s producers. The FAO expects that production will still increase by 1.6% annually in the developing word over the next 15 years. FAO points out “it is difficult to accept a position that developments in recent years have marked a turning point for the worse” (672).

9.1.3
China

It has been pointed out (by Brown) that especially China (1/4 of world population) will run into difficulties. Although he accepts the assumption that China’s yields will grow 54 percent over the coming years, he foresees that the total area of land devoted to agriculture in China will drop about 50 percent. This is because the land will be used for roads and buildings to serve the needs of the growing population which is forecast to reach 1.6 billion in 2030. He concludes that despite the improved yields, food production in China will be insufficient to meet the needs of the population.

According to USDA (693) however, the available arable land has been largely underestimated, (acknowledged by China in 1999 (695)). Consequently actual food production is much lower than the official estimate, leaving much more room for improvement.

There is no reason to believe that China in any decisive way will shake the world’s food market. According to the World Bank in September 1997 China can remain food secure over the next two or three decades and domestic food production will largely keep pace with population growth.

9.1.4
Erosion

An estimate that the world wide loss of top soil is 75 billion tones annually comes from an environmental atlas by Myers (716). IFPRI concludes that his early high estimates have not been substantiated (717). There is no doubt that over the last couple of hundred years we have lost more topsoil than has been created, and that the absolute loss is increasing, primarily because we have had increased agriculture (720).

FAO concludes though that the relationship between erosion and productivity is more complex than previously thought (722). FAO adds that much of the disappearing soil is deposited further down the slope and that the yield loss in the eroded area could be compensated by yield gains elsewhere. It turns out that most eroded topsoil does not move very far. For example, the last two hundred years of water erosion in Piedmont, US, has moved only 5 percent of the eroded soil all the way into a river.(723) A comprehensive study on China shows that the total consequence of the ups and downs in all the different soil characteristics shows no net soil degradation (724) 
Clearly, substantial efforts are made each year by farmers to safeguard their lands against serious erosion, simply because they depend upon the land for their livelihood. One example is the use of fertilizing to avoid nutrient depletion. Another is the development of terraces hold water and soil. The main issue here is primarily poor peasants who cannot afford to think of tomorrow and overexploit their land today. We now know that it is actually possible to maintain the content and composition of soil indefinitely under proper agricultural management (732). IFPRI point out that waiting for higher food prices before rehabilitating land often makes good sense (733).

9.1.5
Fishery

Fisheries supply only about 1 percent of the world’s food although fish production per capita in the late 1990’s has exceeded all previous years. In the 1990s the global fish catch not increased at the same rate that it had in earlier decades as is evident from figure 57. This is primarily because the world’s fishing fleets have a general tendency to over-fish particular stocks. It is estimated that about 35 percent of the fish catch is obtained from stocks showing declining yields (742). The mechanism is: the sea is open and everyone’s responsibility is nobody’s responsibility. Consequently, everyone over fishes.

The oceans could produce about 100 million tons of fish each year, which we can harvest for free. Right now we only catch about 90 million tons, the missing 10 million tons being the price we pay for over fishing the seas (746). Looking forward the FAO expects that fish consumption will increase dramatically per person by more than 23 percent till 2030 (750). To meet this demand fish farm production will exceed the catch from traditional fisheries (751).

9.1.6
Conclusions

FAO predicts that there will be more food for more people, both in 2010, 2015 and 2030 (758). It is expected that there will be fewer malnourished people, and that all regions will experience increasing available calories per capita.

The development will, however, be unevenly distributed for the individual regions, and sub-Saharan Africa will still do less well than the other regions, with only a slight improvement in nutrition and only modest economic growth. The primary problem is poverty, which is best handled by strong economic growth.

9.2
Annotations

9.2.1
Declining prices and productivity

It is rather surprising that these declines have been interpreted unidirectional by pessimists as unfavorable developments. Herewith is neglected the theorem that a change on the economical axis (see 1.3) in opposite directions may have different causes and results. Elsewhere in the TSE (e.g., page 9, figure 2) is noted that by selective quotation of figures in a dataset deliberately a negative impression has been enforced.

With regard to prices, Lomborg may not be aware that it is a widely observed phenomenon that the price of any commodity (in real terms) is a function of the annual production of that commodity. The greater the annual production, the lower the price. Further, as production increases, so do prices fall correspondingly. This phenomenon is argued to be an outcome of the experience curve effect where costs decline as output increases reflecting economies of scale and other productivity gains resulting from technology improvements.

9.2.2
Limit of yield

Again it must be noted that pessimists made a selective use of indicators and extravagant extrapolations. Next it can be mentioned that we have to distinguish between the mass production of carbohydrates which indeed require large areas of land, and ‘quality’ food with taste and flavor and other essential nutrients, e.g., vegetables and fruits, which can be grown on fields of limited size or in greenhouses. The greenhouses in the Netherlands are located in the most densely populated area in the world, yet they produce with great efficiency and high yields. Output is much greater than required by the local population, and the produce is sold at the markets for export. The auction sale every morning determines the price of the products over a large part of Europe. In principle there is no reason why these efficient and high yielding technologies could not be applied elsewhere. (See also 5.2.1)

There are other measures that could be adopted. For example, if Mankind did decide to limit the development of more open arable land in order to protect the landscape or wild life, this could be offset by changing diets to reduce meat consumption. The raising of cattle is not a very efficient use of land. Even in high intensity feedlots, production of 1 kg of meat in a feedlot requires approximately 10 kg of grain to be produced.

9.2.3
China

In 5.2.1 was already suggested that the picture people in the West have of China may be distorted by the recollection of its terrible condition during the Culture Revolution.

As in a fast forward running movie China now mimics the economic growth in the West. This carries dangers, e.g., with respect to pollution, but also provides for new technological opportunities to meet the demands of its still growing population and to solve concurrent growth problems.

9.2.4
Erosion

FAO’s conclusion that the relationship between erosion and productivity is more complex than previously thought, points out the need for investment in research on the subject. Conditions to preserve the top soil in areas where poor farmers have settled, may be very different from these which have been established in areas of industrialized agriculture. 

9.2.5
Fishery

Two third of the earth’s surface is ocean, which is in an uncultivated wild life condition. We can expect this to be an everlasting condition, which forces us to respect the seas largely as they are. If the oceans have the capacity to produce 100 million ton annually, than that is the limit. Over fishing is out of the question. Despite large improvements in the efficiency of fishery fleets the catch has not increased in proportion to the efficiency. In other words the catch per effort has decreased, and the present stagnation of marine catch represents an increasingly unsustainable situation for the world’s fish stocks.

And fish farming also has its limitations because cultivated fish has to be fed by other primary sources. It may well be we can influence the natural nourishment chain a little, by feeding to consumable fishes (e.g., salmon) other species that are less attractive to Man, or by selective reduction of species which also consume ‘our’ favorite herring. But care has to be taken that natural food chains will not be disturbed beyond control. Here the precautionary principle (1.7) applies, but it also implies the need to thoroughly investigate the strongly dynamic state of the ecological system. The current situation where we maintain the current composition and distribution of species is not necessarily the only possible way in that a certain stability can be ascribed, according to complexity theory. But certainly, since the natural breeding ground for all life forms in the oceans, the issue deserves a prudent approach. Technologies to maximize catch or farming of fish have run ahead of our knowledge of the obtainable revenues.

10
FORESTS – ARE WE LOSING THEM?

10.1
The Skeptical Environmentalist

10.1.1
Distribution and use of forest

Measurement of global forest area is notoriously inaccurate. What constitutes the correct definition of forest is the subject of a long discussion, whether it comprises only tree crown covered area, or all woodland. The order of magnitude of global forest cover is 4 billion hectares or around 30 percent of land area. That is about two to three times as much forest as cropland (773).

Most forest by far is concentrated in a few countries. Russia, Brazil, the US and Canada together have more than 50 percent of the world’s forest (772). Five thousand commercial products originate from forest (timber, furniture, paper, firewood) (790). At the global level forestry contributes to some 2 percent of world GDP, or US$600 billion (791). Forests help prevent soil erosion which silts up rivers and reservoir and they reduce flooding (792). Forests have an aesthetic cultural function due to their great beauty, and they are also important for recreation. The rainforests are home to many species of animals and plants. The Amazon region has been called the lungs of the world (819), but this is a myth (820).

10.1.2
Forest and history

Since farming began, man has been felling woodland to get more land for cultivation. Europe has lost 50-70 percent of its original forest (775). By 1700 France’s forests had been reduced in size by more then 70 percent compared to 1000 CE (778). In the eighteenth century, however, people became aware that forests were an important resource, e.g. for shipbuilding. For this reason forest area in Europe only fell by about 8 percent from 1700 onward (779).

The US has lost approximately 30 percent of its original forest, most of this happening in the nineteenth century (780)

Latin America has cleared approximately 20 percent of its forest cover over the last 300 years (783).

Southern Asia and China have lost 50 percent forest cover since 1700 (786) while Africa and Russia have each lost a little under 20 percent.

Globally it is estimated by three sources that we have lost a total respectively 20, 19, and 7.5 percent of our forests since the dawn of agriculture (788). IPCC estimates that from 1850 to 1990 forest loss was around 20 percent. WWF, however claims 50 percent.

10.1.3
Deforestation today

The temperate forests - most of which are in North America, Europe and Russia - have expanded in area over the last 40 years. On the other hand, quite a lot of tropical forest is disappearing. According to FAO’s 2001 study the net tropical deforestation during the last 20 years has been 0.46 per cent annually. In the Amazon, which counts for one third of the world’s tropical forest, it has been decreased by 14 percent since man arrived. (816) but 85% remains. There is reason to believe that 70 percent (25 million acres) will remain intact (818).

New plantations, according to FAO, make up just 3 percent of the world’s forest area.

10.1.4
Conclusion

One has to ask what foundation we have for our indignation about tropical deforestation, considering our own deforestation of Europe and the US at a similar stage in our economic development. People in developing countries often exploit their forests in a short-term, unnecessarily injudicious fashion, a policy that will harm them in the long run. If we do not want the developing countries to exploit their forest reserves in the same way as we did ours, we should compensate them. Better projections can be achieved by implementing a global certification system, which informs consumers that timber products come from forests which are cultivated viably and responsibly (846).

The world’s paper demand can be permanently satisfied by the wood production of 5 percent of the current forest cover.

Our forests are not under threat. In an historical perspective, about 20 percent of all forest has been lost. The newest data from the FAO indicate an annual rate of loss of 0.46 percent annually in tropical areas, but this is offset by the recovery of forests in North America, Europe and Russia, and the development of plantation forests.

10.2
Annotations

10.2.1
Distribution and use of forest

The inaccuracy of estimates of forest cover was probably a major motivation for opponents of Lomborg to criticize his work
 with the precautionary principle in mind. There is an intuitive understanding that every piece of forest must be of importance but this is not reflected in the overall num bers, its distribution, nor in economic interest.

10.2.2
Forest and history

The nature of Man’s interest in the forests has changed substantially over the considered historical period. In early civilizations the forests were a major natural resource for energy and construction and it still is for some primitive communities. Over the 300 years to say 1970 the mass deforestation of Europe, US, Latin America, etc reflected an attitude that considered forests as being ‘in the way’ of other more productive land uses such as pasture and crops. In recent times, the aesthetic, recreational, and environmental benefits of the forests have become much more fully appreciated. Wild forests today are of minor importance as a natural resource for wood - improved control of growth in plantations provides for better construction materials than can be obtained in the wild.

It is now recognized, particularly in developed nations, that ‘forest’ is much more than wood. It is the habitat for animals, plants, (and microorganisms) towards which we attribute important cultural and aesthetic values.

However, we must also face the fact that the historical mass deforestation which changed the ecological condition of the areas drastically, has not been noticeably detrimental to the replacing civilizations (with a few exceptions such as the well know example of Eastern Island in the Pacific). Woods and individual trees, in the landscape, parks, gardens, along roads and in cities, still fulfill an important decorative function in these civilizations. These trees need special care because they are no longer in their natural habitats.

10.2.3
Deforestation today

It is partly the precautionary principle that urges a slowdown of the clearing of tropical rainforest. Its justification is, however, not science based. It must be pointed out again that the highly industrialized countries have not suffered from their mass deforestation in the past. If more exploitation of natural resources is required to improve prosperity (locally) than the wild life can provide, then its replacement by crops is an ethically responsible act. And this should be weighed against the other ethical responsibility we feel to give room to other species than our own, which are of no direct use to us. 

Furthermore, it is a matter of planning, organization and further technological development if we are to avoid disturbing wild life beyond the current level. 

10.2.4
Conclusion

Here we disagree with the statement that our forests are basically not under threat. They are, even with a current deforestation rate of 0.46 percent annually [in tropical areas only – see above]. It is a non sustainable situation from the point of view of the considered species themselves. But from the point of view of human prosperity the rationale to worry is weak. And measures to master the process are within reach. One may wonder why reforestation, the controlled production of wood in plantations, is not assuming larger proportions than 3 percent. Is it not sufficiently profitable? Or has the technique of short- rotation forest growth already met the requirements, for example 60% of paper demand? The long time periods required to raise trees demand long-term planning and long-term investment if we want to ‘organize’ sustainable development.

11
ENERGY

11.1
The Skeptical Environmentalist

11.1.1
The philosophy behind

We are a civilization built on energy. Machines replace the working power of slaves and servants in the past. In fact, it can be calculated how many servants the energy we use today represents in terms of servants with the same working power of a human being. A Western European has access to 150 servants, an American about 300, and even in India each person has 15 servants to help along (854).

Our major energy sources are fossil and not renewable. The question how much we can allow ourselves to exploit now is narrow minded if we focus on that aspect (857). The issue is not that we should secure all specific resources for all future generations, - this is indeed impossible – but that we should leave the future generations with knowledge and capital, such that they can obtain a quality of life at least as good as ours, all in all.

In the long run we must search for replacements, but (quote from Sheik Yamani) “the stone age came to an end not for a lack of stones, and the oil age will end, but not of lack of oil” (858). We stopped using stone because bronze and iron were superior materials, and likewise we will stop using oil when other energy technologies provide superior benefits.

11.1.2
The analyses of reserves and its consequences

The oil crisis in the 1970s was not the result of shortage but because the OPEC countries cut back production.

Oil is the most important energy source today and its price sets that of other sources. The US Energy Information Agency foresees a moderate rise in the price for oil until 2020, while they forecast that production will increase from 24 to 38 billion barrels (figure 65). Known reserves have increased dramatically since 1990 while production has increased only modestly (figure 67).

Over the past few decades we have used more oil than ever, but we still have even more left, for the following reasons:

· Searching requires substantial investment and exploration will not be initiated too far in advance of production.

· Some potentially productive parts of the world have been only lightly explored to date, if at all.

· Developments in exploration technology and new exploration concepts will lead to discoveries in areas that earlier explorers thought not to be prospective.

· Technological advancements will lead to improved extraction and to increased efficiency of use.

Better use of alternative sources such as coal and gas.

In 1973 it was estimated we had enough gas for the next 47 years given 1993 consumption. In 1999, the figure was revised and it was foreseen we will have gas for 60 years, despite consumption having shot up more than 90 percent (904).

Coal can supply us with energy for a long time to come. In 1999 there are sufficient coal reserves for the next 230 years (910), and there may be enough to last well beyond 1,500 years (911). The price of coal in 1999 is close to the previous low of 1969 [That is in nominal dollars of the day terms. In real terms it is quite a bit lower]. We have begun to exploit methane gas in coal beds. This may double the size of current reserves of natural gas – enough to meet demand for at least another 60 years (912).

Tar sands and shale oil are going to be exploited. There is about 242 times more shale oil than in the conventional petroleum resources (916). At current total energy consumption these sources represent a reserve sufficient for 5,000 years.

Consequently there is no need for any immediate worry about running out of fossil fuels. A proportion, however, is probably only accessible at a higher price which will impose pressures to improve the efficiency of energy use.

Fission nuclear energy constitutes 6 percent of global energy production. It is a clean energy source, produces no carbon dioxide and radioactive emissions are actually lower than the radioactivity caused by coal fueled power plants (922). But the waste materials produced remain radioactive for many years, and this imposes a security problem on society.  However, considerable resources have been invested in finding safe ways to dispose of this material, and it is likely that acceptable solutions will be found. 

 In the long run fusion energy must come into the picture, but this technology is still far from mastered, unlikely to be available before 2030 and perhaps only well into the 22nd century (932).

Renewable resources offer great advantages environmentally because they are less polluting or non-polluting. Hydro electric generation at 6.6 percent is the most important.  However, the construction of dams and flooding of valleys is often controversial. 

The other renewable sources - biomass burning, wind, solar and geothermal – currently account for only 0.6 percent. Costs for these sources are not yet competitive with easily available fossil fuels and, as with fusion, it will require a lot of ingenuity to make it so.  

Recovery of energy from hot rocks as a source of geothermal energy is practiced in some parts of the world (New Zealand and Iceland) and is being investigated elsewhere, for example in Australia.  Enormous reserves of energy are available if they can be tapped economically.

Energy storage other than in fossil fuels is another area of potential that is attracting attention. Considerable capital is being invested in the development of other methods of energy storage including large flywheels, thermal storage units, pumped water etc.  Hydrogen generation from electrolysis of water is one possible solution, hydrogen being more ‘clean’ on burning than any other energy source.  

There is also considerable scope to manage energy demand better by the use of price signals that deter wasteful consumption of energy.  An example is automotive fuel consumption.  In the US, where the price of petrol is relatively low by world standards, average fuel consumption for cars is around 28 mpg, and for popular SUVs only 20 mpg.  This contrasts with Europe and Japan where high petrol prices have resulted in much more fuel efficient vehicles.  Another area is electricity demand where retail pricing structures currently do not deter profligate use of power at times when the system is overloaded.  For example, in many markets customers do not pay any more than standard rates for the use of air conditioners on hot days.  The introduction of ‘smart’ electricity meters gives electricity users the opportunity to change prices to reflect demand, and to signal those prices to consumers which will cause them to modify their demand patterns.

Another area where there is scope to better manage demand is in the industrial markets where some customers can interrupt their loads when prices exceed pre-agreed thresholds, releasing capacity to markets prepared to pay the higher prices.  In many markets interruptibility is not yet able to be sold, or if it is, the prices do not yet reflect the real value to the system of this sort of behaviour. 

11.1.3
Conclusion

We are not heading for an energy crisis. Today we have oil for at least 40 years at present consumption, at least 60 years worth of gas, and 230 years worth of coal. At US$40 a barrel, one third above the current price, shale oil can supply oil for the next 230 years. Our current energy consumption costs make up less than 2 percent of the global GDP, so even if we were to see large price increases, it would still not have significant welfare impact.

Moreover there are many options using renewable energy sources. Renewable energy resources are almost incomprehensibly large. Each day the sun provides us with about 7,000 times our energy consumption. For example covering just 2.6 percent of the Sahara Desert with solar cells could supply our entire global energy consumption. Similarly, it is estimated that wind energy could realistically cover upwards of half of our total energy consumption.

11.2
Annotations

11.2.1
The philosophy behind

The philosophy is sound, or at least, taking into consideration the energy demands of modern society, we cannot think of an alternative. The philosophy on future prosperity certainly requires us to take a mortgage on future innovations, but the record of science and technology shows that we do not need to be pessimistic.

11.2.2
The analyses of reserves and its consequences

The data provided by The Skeptical Environmentalist have been contested on minor details [Holdren in Scientific American, January 2002]. Rather then checking ourselves their validity we prefer to wait for the professional analysis by the International Union of Geological Societies which is foreseen for 2004 in its project ‘Planet earth 2005-2007’. In this project a full inventory of available natural resources is expected to be given. It seems, however, very unlikely with the current evidence, that we should run into trouble within the next few decades.

11.2.3
Conclusion

The presented prospect that we have sufficient (fossil) fuels to meet demands over hundred of years is based on today’s consumption. This neglects the goal of developing countries to reach prosperity levels of the developed countries. If now, the people in India have to their disposal the equivalent of 15 servants and they are looking forward to have the European average (150), their energy consumption will need to increase tenfold. The majority of the earth’s population lives under conditions similar to those of India and will have similar ambitions.

Next to that, population growth and increased demand for recycling and water desalination will increase energy use considerably. (see 12 and 13).

All these increasing demands will not become effective tomorrow, so we have a period of considerable grace. But we have to realize that energy will stay the driving force in our civilization and that investment in research in all possibly exploitable sources deserves high priority.

12
NON-ENERGY RESOURCES

12.1
The Skeptical Environmentalist

12.1.1
The reserves

The prices of all consumer goods have been falling over the past century. The price of metals have fallen according to the IMF index since 1957, approximately 50 percent. (figure 75) [actually, metals have consistently fallen in real terms for as long as records exist, certainly more than 100 years. It is important in long series to differentiate between nominal prices and real prices.]

Altogether raw materials make up 1.1 percent of the global GDP.

Table 2 (page 139) present the reserves for 24 of the most important raw materials.

The Chromium reserve at 1997 consumption, is 625 years, Aluminum 243, Iron 228, Cobalt 333, and in the lower range, gold 31, silver 28 (Nickel 130 years).

The Nickel reserve is 130 years from conventional sources. The nickel reserve in deep sea nodules is possibly 1000 years. Reserves have however reduced since 1988 for the elements Tantalum, Mercury and Cadmium which in 1997 constituted 51, 94 and 97 percent respectively of the 1988 reserve.

In contrast to energy, the raw materials do not perish but only change form and location. Recycling occurs for 30 percent of global steel production, 25-30 percent for Nickel and Aluminum, 45-50 percent for Silver and Lead. 15-20 percent for Tin, 35-40 percent for Copper, and 20-25 percent for zinc (1048).

Next to recycling, the replacement of costly materials is of importance: Optical fibers carry the same number of telephone calls as 625 copper wires 20 years ago.

12.1.2 Conclusion

All indicators seem to suggest that we are not likely to experience any significant scarcity of raw materials in the future. The reserves of only three minerals dropped. This drop is serious for Tantalum only and the element can be substituted.

12.2
Annotations

12.2.1
The reserves

Again we suggest that it is best to wait for the professional estimation of reserves by the International Union of Geological Societies (which is foreseen for 2004 in its project ‘Planet earth 2005-2007) rather than comment now on figures from TSE. In this circle (oral communication by the project leader Schalke) it has already been pointed out that mineral reserves may exceed current estimates considerably if still difficult to exploit areas, e.g., the sea floors, come into the picture. But next to that, the substitution of some natural resources by others will be of importance as will the recycling of the major elements.

12.2.2
Conclusion 

Recycling has two important aspects, it costs energy and the discarded products in which the elements occur, have to be preserved. Our society is already becoming used to the last practice, which is also stimulated by charging a recycling tax on new products. The energy requirement is the more important aspect, towards with was refereed in 11.2.3.

13
WATER

13.1
The Skeptical Environmentalist

Water is decisive for human survival. The percentage of people with chronic scarcity is estimated in 2000 at 3.7 % and in 2050 at 17.8 % (1053). Is this caused by depletion of sources, and/or insufficient access to new sources, and/or spill?

13.1.1
The size of the global source

Precipitation provides annually the equivalent of 30 cm of water across the entire land mass (1066). Part of this falls in remote areas. The geographically accessible estimate is 32,900 cube km. (1067). A large part of this water comes within short periods of time (Asia) and globally the runoff is estimated at about three-quarters (1068). This leaves about 9,000 cube km to be captured. Dams capture an additional 3,500 cube km from floods, bringing the total accessible runoff to 12,500 cub km (1069). This is equivalent to about 5,700 liters of water for every person on earth every day. For comparison see the scarcity limit (4,660 liter) adopted below in 13.1.3.

Total use is estimated for 2025 between 17 and 22 percent of the readily accessible, annually renewed water (leaving scarcity in certain areas).

13.1.2
Three central problems

· Precipitation is by no means equally distributed all over the globe.

· Precipitation levels will stay the same, whereas the population will grow.

· Many rivers are shared by two or more countries (1080), and their use thus has an international perspective.

Next to that there is worry about water pollution, particularly of potable water. And the shortage of access to water in the Third World (lack of investment in infrastructure). All problems are connected with water supply, but not with lack of water per se.

13.1.3
The need for water and the measure of scarcity

The human need is estimated at 100 liters per day for drinking, household needs and personal hygiene, and 500-2000 liters for agriculture, industry and energy production (1088-1090). Since water is often most needed in dry seasons, the water stress level is set at 4,660 liters per person per day, and countries with less are expected to experience periodic or regular water stress. Should the accessible runoff drop to less than 2,740 liters, the country is said to experience chronic water scarcity. Below 1,370 liters, the country experiences absolute and acute water scarcity.

15 countries comprise the list (table 4) of countries with chronic scarcity and this is expected to increase in 2050 to 32 countries, with even UK and India indicated as experiencing periodic water stress.

13.1.4
Solutions

From natural sources Kuwait has access to only 30 liter per capita per day. Kuwait covers more than half its total use through desalination of sea water (1092) at 50 cents per cube m, which it can afford due to its high energy (oil) production. This shows two things. First we can have sufficient water, if we can pay for it. Poverty and not the environment is the primary limitation for solutions to our problems. Secondly, desalination puts an upper boundary on the degree of water problems in the world. In principle, we could produce the earth’s entire current water consumption with a single desalination facility in the Sahara, powered by solar cells. The total area needed for the solar cells would take up less than 0.3 percent of the Sahara (1095).

Israel copes with only 969 liter per capita per day quite well. This is largely due to its high degree of efficiency of water use in its agriculture by drip irrigation and recycling household water (1098) 

Far the largest part of all water is used for agriculture, globally 69 percent. Many of the countries with low water availability compensate by importing a large proportion of their grain requirements (1104). Since a ton of grain uses about 1,000 tons of water, this is a very efficient way of importing water (1105). Israel imports about 87 percent of its grain, Jordan 91 percent and Saudi Arabia 50 percent (1106).

There are also advantages to be reaped by focusing on more efficient household consumption. A lot of water is wasted and higher pricing may reduce this.

13.1.5
Conclusions

From the UN report 1997: The increasing water stress is largely a result of poor water allocation, wasteful use of resources and lack of adequate management action (1131).

The World Water Council: There is a water crisis today. But the crisis is not about having too little water to satisfy our needs. It is a crisis of managing water so badly that billions of people and the environment suffer badly (1132).

In the projection for 2025 from the International Water Management Institute it is assumed that we will need an additional 600 cube km to increase agricultural production in the future (1135). But we need to stop mining ground water, estimated globally at about 160 cube km annually (1134). Acquiring the extra 760 cube km should be within reach as it is projected that additional dams alone will produce another 1,200  cube km in accessible runoff (1136).

Lomborg concludes: “It is an often heard cry: “Global water crisis; the major issue of the twenty-first century.” But it is needlessly rhetorical and intimidating. It is unreasonable to expect that the world’s wells are going to run dry. We need better water management, pricing and import substitution.”

13.2
Annotations

The problem is well formulated, and also its cause - the unequal distribution of fresh water over the globe. The overall inventory does not yet indicate a shortage on average. The presentation by Lomborg is a good example of how we should approach this kind of global problem by firstly estimating the box in which we are currently contained, and next suggesting solutions, both by local measures, (the improvement of water management), and by enlargement of the box by technological innovation. Using the Sahara sunshine as an ultimate solution to produce fresh water sounds like science fiction, but it is theoretically correct. The presentation presents other more feasible solutions, e.g., desalination if a country has access to low cost energy (the Kuwait example), or the optimization of the use of scarce sources (The Israel example), or the import of ‘water containing’ commodities (Jordan, Saudi Arabia).

Many other technological or managerial solutions have been given insufficient attention in the TSE. E.g., why do we transport oil over large areas by pipelines or by containerships, and why don’t we redistribute water, e.g., from Iceland with its great surplus, in a similar way? The reason is the price we attach to water, and the price the receiving countries can effort to pay.

In our opinion Lomborg has not underestimated the problem of water supply and we agree with him that we should search for technological and managerial solutions.

14
CONCLUSION TO PART III: CONTINUED PROSPERITY

14.1
The Skeptical Environmentalist

We are not over-exploiting our renewable resources.

Food will in all likelihood continue to get cheaper and more available, while we will be able to feed still more and more people.

The forests have not been eradicated.

Water is a plentiful and renewable resource, though it can be scarce in some areas, partly because it has not been treated as a limited and valuable resource.

There seems to be no serious problem with the non-renewable resources, such as energy and raw materials. More than 60 percent of our consumption consists of resources with reserves of 200 years ore more.

Consequently, there does not seem to be any foundation for the pessimistic view that claims that our society only survives by writing out ever larger checks without coverage. The World Bank defines sustainable development as development that lasts (1141). In this respect our society certainly seems to be sustainable.

14.2
Annotations

Part of the pessimism in the past (since the 1960s) originated from the use of wrong indicators. But it should also be noted that the more optimistic view that can be presented now is also, to a great extent, the result of regulatory measures that have been taken. If a ‘laissez faire’ policy had continued after the 1960s it is probable that a less optimistic view could have been presented today.

In the next part, Part IV on pollution, we shall again see that several suspected detrimental developments have been mastered by abstaining from a ‘laissez faire’ policy.

We shall also note, however, that the favorable developments, sketched in this part III, may have detrimental side effects on the environment, which require both scientific and political judgments to be weighed if they are to be dealt with.

Part IV – Pollution

15
AIR POLLUTION

15.1
The Skeptical Environmentalist

15.1.1
The developed world

The US EPA has established standards for the major pollutants: particles, sulfur dioxide (SO2), ozone (O3), lead, nitrogen oxides (NO + NO2 = NOX) and carbon monoxide. Also, the EU and WHO have established standards to describe air quality. It is difficult to determine exactly how dangerous a substance is. The EU and  US Department of Energy attempt to map out the overall human costs of different pollutants. The largest proportion (99%) of costs stems from health effect and mortality (1167). Average overall pollution in the US has dropped from $3,600 in 1977 to $1,300 in 1999 per person per year.

Particles are the most important air pollutant. In the US the death rate due to air particles is estimated to be 135,000 per year, 6% of all deaths (1186), compared to 42,400 from road accidents in 1997 (1187). Both regulation and technological factors have contributed to the reduction in particulate emissions. In urban areas in the US, UK, Canada, Germany, Athens, and Spain, it has declined by 30-40 percent over the last 20 years (1201-1204), partly due to reduced SO2 emissions, e.g. reduced use of high sulphur coal, the application of smoke-scrubbing equipment and by increased energy efficiency.

Globally, about 90% of lead emissions come from lead added to petrol. In the US since 1973 and in the UK since 1981 the lead concentration in the air has dropped more then 97 percent (1229) and 80 percent in the blood.

SO2 reduction is also due to regulation. For example, a protocol was signed in the EU in 1983 to reduce emission by 30 percent by 1993 (1243). In the UK the level has fallen between 1962 and 1990 from 180 to 21 μg/m3, while in the US it has fallen from 70 to 18 μg/m3.

Ozone is a secondary pollutant created in a complex between NOX and hydrocarbons (1251). Ozone and NOX are the major players in the formation of brown (photochemical) smog of the kind familiar in Los Angeles and many cities in the developing world (1252). Ozone is not believed to have any actual life threatening effect (1253). It has substantial impact on agriculture and horticulture. Ozone pollution is generally measured in peak concentrations, because these matter the most for health and vegetation effects (1257). These have been declining in the US since 1977 by 30 percent. London peak data show a fall of 56 percent since 1997.

NOX comes from motor vehicles and power stations, and causes respiratory problems. It has not been linked with excessive mortality. Emissions in the UK have decreased since 1990 and are expected to have fallen 55 percent before 2010 (1266). Germany has seen a 15 percent decrease since 1985, Spain 17 percent since 1987, and Canada 32 percent since 1980 (1267).

Carbon monoxide (CO) is not lethal in out-door concentrations. In cities the majority comes from incomplete combustion in petrol-driven vehicles. Catalytic converters reduce CO emissions by a factor of 8 (1274). The US reduction since 1970 is 75 percent.

15.1.2
The developing world

Today some of the most polluted places in the world are in the megacities of the developing world such as Beijing, New Delhi and Mexico City. All three have particle levels of around 400 μg/m3 – more than eight times as polluted as American and British air and far in excess of the WHO recommended threshold of 50-100 μg/m3 (1277). Thirteen of the 15 most polluted cities in the world today are in Asia (1287). The same goes for SO2, where levels in these cities are at least twice the maximum recommended by the WHO. The World Bank estimates that in Beijing at least 4,000 people lose their lives every year due to SO2 pollution and that the number is still rising (1279).

The World Bank studied the relationship between GDP per capita and particle and SO2 pollution in 48 cities in 31 countries (1280-1285). It is a bell shape curve with PPP$ on an exponential scale. Pollution increases rapidly with initial economic growth and reached a peak at 2,000 PPP$. Then it decreases to 1/3 its top value at 12,000 PPP$ (figures 96,97). (The PPP$ level of UK and Germany)

The connection between income and air pollution looks much like the pollution trend for London from 1585. There are no decisive reasons to assume that the same development will not happen in the third world which today faces serious environmental problems equivalent to those we faced 50-80 years ago.

15.1.3
Conclusion

Over the past 30 years the economy in the developed world has more than doubled, and population has increased by more than a third. Nevertheless, emissions have decreased by a third and concentrations much more (1283).

As emphasized by the World Bank, growth and environment are not opposites. “The key is not to produce less, but to produce differently” (1285).

15.2
Annotations

Air pollution is no doubt a serious health threat for which uncontrolled technological developments can be held responsible. Much improvement has been achieved in the developed world, where, stimulated by regulation, investments were made in cleaner and more efficient technologies. The situation is still precarious in large parts of the developing world, which apparently fall behind with respect to regulation and still have to improve their economic situation to be able to make investments in similar technologies.

16
ACID RAIN AND FOREST DEATH

16.1
The Skeptical Environmentalist

In the late seventies and early eighties, areas of central Europe were observed to be suffering extreme forest death.

The proportion of measured foliage loss grew dramatically from the first reports in 1983. Today we know that this was due to change in the method of calculation (1311).

Lakes in Scandinavian countries were found to be the most acidified. In 27 percent of lakes in Norway the sulfur deposition exceeds the critical load. In Finland it is 10 percent, in Sweden and Denmark 9 percent (1300). Within the last decade, however, the lakes in most countries in Europe , including Scandinavia have become less acidic, mainly due to reductions in SO2 emissions (1300).

The fear of and assertions about acid rain led to numerous scientific investigations. The official American acid rain project, the National Acid Precipitation Assessment Program (NAPAP) became the world’s biggest, longest and most expensive. It spanned most of a decade, involved 700 scientists, and cost half a billion dollars.

An experiment that exposed seedlings of three tree species, Virginia pine, Tulip poplar and  White oak, to acid rain for almost three years did not detect an effect on growth (1295). A controlled experiment in Norway lead to the conclusion that the predicted negative effect of acid rain “could not be demonstrated” (1296). For this reason NAPAP concluded that “the vast majority of forests in the US and Canada are not effect by decline”, and that “…there is no case of forest decline in which acidic deposition is known to be a predominant cause” (1297).

The annual report on the state of forests by the UN and EC in 1996 concluded that only in a few cases has air pollution been identified as a cause of forest damage (1303). In 1997 the UN concluded that the widespread death of European forests due to air pollution, which was predicted by many in the 1980s did not occur (1304).

It has turned out that forest death never actually affected more than 0.5 percent at most of the overall European forest area (1305). Substantial local forest death in Bavaria, Poland and the Czech Republic was due not to acid rain but to local pollution -  that smoke directly from the sources of pollution damaged the trees (1306).

16.2
Annotations

Rain became more acidic, otherwise it is difficult to explain why (remote) lakes in Scandinavia raised their pH. But whether this was also detrimental to forests is another question. The official reports leave little doubt that cause and effect are poorly linked. Despite that, opponents of Lomborg raised protests that he would have neglected studies in refereed scientific journals. Herewith anomalies with the official reports are still unsatisfactory explained. If we cannot trust NAPAP’s, UN’s, EC’s reports this should be proven.

That scientists searched for a link between acid rain and forest decline in the ‘80 is reasonable. Since the postulated effects seem not to have materialized, papers in refereed journals with unjustified conclusions probably need to be retracted.

17
INDOOR AIR POLLUTION

17.1
The Skeptical Environmentalist

At a global level indoor air pollution poses a far greater risk than outdoor air pollution (1321). In total, indoor air pollution is estimated to cost 2.8 million lives each year (1330), the largest single mortality factor in the world, contributing 5.5 percent of all deaths. Death due to outdoor air pollution death is estimated to be about 0.2 million.

The World Bank names indoor air pollution as one of the world’s four most crucial environmental problems (1331). The problem in the developing world is of a quite different nature to that in the developed word.

In the third world, where half the globe’s population lives, indoor air pollution is a severe problem. It originates especially from traditional fuels such as firewood, charcoal, dried dung and agricultural waste used for cooking and heating homes (1322). These fuels all develop far more soot, particles, carbon monoxide and toxic chemicals than more modern fuels such as gas and kerosene. Several WHO studies have shown that average daily indoor air pollution in developing countries is 1,000 – 2,000 percent above the recommended maximum threshold (1323).

It is expected that the solution to this problem will materialize when generally improved wealth in the developing world makes it possible for people to change from cheap but dirty, to more expensive but cleaner fuels, such as kerosene and gas.

Annual death in the developed world from indoor pollution is far less (just over 0.2 million) than in the developing world and is almost negligible in rural areas. According to the US EPA the four most dangerous substances are radon, cigarette smoke, formaldehyde and asbestos (1335).

Radon accounts for about 55 percent of the overall radiation to which humans are exposed under normal conditions (1337). Its effects are still disputed, but in the US it is estimated to cause 15,000 - 22,000 of the 157,000 annual lung cancer deaths (1338). In the EU radon is estimated to cause about 1 percent of all cancer deaths (1339).

With regards to the four major indoor air pollutants, little has been done about radon. Its effect has probably been aggravated over the last 20 years as houses have become better insulated, but less well-ventilated. Conversely, the proportion of people that smoke is decreasing (1352). As far as formaldehyde and asbestos are concerned, products containing the dangerous substances have been gradually phased out or better regulated.

17.2
Annotations

Here we suffice to note that international organizations like World Bank and the WHO have clearly recognized the relative importance of the health threat of indoor pollution, especially in the third world, although this seems to have escaped the attention of the public at large.

18
ALLERGIES AND ASTHMA

18.1
The Skeptical Environmentalist

Asthma is one of the world’s most serious allergies. Just under 6 percent or 15 million Americans (1359) and 30 percent or 18 million Britons have asthmatic symptoms (1360).

Almost all studies from around the world show the incidence of asthma has been increasing. In the UK, the rate of increase is around 5 percent per year. Similar rates have been found in Sweden, Switzerland, Norway, the US, Australia, New Zealand and Taiwan (1362).

In the US the overall cost of asthma is estimated at about $7 billion, in the EU $29 billion. Today 10 percent of children and 5 percent of adults in the western world suffer from it.

A recent study (British Medical Journal 1997), however, concludes that, despite the massive number of scientific studies, the evidence for increased prevalences of asthma and wheezing is weak, because the measures used are susceptible to systematic errors (1366).

The causes of asthma are still poorly understood. There is probably a genetic determinant in 40 to 60 per cent of cases (1375), but given the large variation in asthma rates between countries, it is likely that other causes are found in the surroundings.

According to a thorough study in the UK, asthma has increased in that country over the past thirty years, but this is unlikely to be the result of changes in outdoor air pollution (1382).

The causes of asthma are more likely to be found in our homes, such as smoking, mites and damp air. Many researchers agree that increases in asthma are probably caused by a whole series of changes in our lifestyle (1403) There is no reason to assume that it is due to deterioration of our environment, but rather because we have sealed up our homes, and spend more time indoors.

18.2
Annotations

The author of this annotation (aged 70) has been suffering from a mild but annoying form of asthmatic bronchitis since childhood, over periods of 5-10 years, alternated by periods without symptoms, No significant allergens were detected. Suspected causes such as smoking, drinking, food, stress were recorded over long periods but no causal relationship has been proven. In certain patients specific single allergens have been identified, but the large increase in incidence observed in, especially, the developed world, is most probably of very complex origin, in which the medical sciences have as yet insufficient insight to separate coincidence from correlation.

19
WATER POLLUTION

19.1
The Skeptical Environmentalist

19.1.1
Oil pollution in the oceans

Several international agreements have regulated and to a large degree reduced the extent of routine oil pollution, through legal requirements for improved techniques for the handling of ballast water.(1410).

Well over 80 percent of the spilt oil originates from major accidents (1412). There were about 24 major accidents per year before 1980, but only eight per year in the 1990s. The quantity of oil spilt fell from about 318,000 tons in year in the 1970s to 110,000 in the 1990s (1413). However, most tanker accidents occur close to land, and the large spills affect the local flora and fauna.

Oil in the Gulf

During his retreat in the Gulf war (1991) Saddam Hussein released 6 to 8 million tons of oil into the Gulf, the world’s biggest ever case of marine oil pollution (1422). A task force of 70 marine scientists carried out studies to chart the damage (1427). In 1992 the IAEA marine laboratory found that in four months the spilt oil had to a high degree degraded (1431,1432).

The lower-shore biota had suffered 15-80 percent diversity reduction and the upper-shore biota almost 100 percent reduction by the end of 1991, but by 1995, the  lower shores were back to 100 percent, and the upper shores back to 71-100 percent. The top shores were back to 83-100 percent of equivalent unpolluted shores in 1995 (1433).

The Exxon Valdez catastrophe

In 1989 the oil tanker Exxon Valdez released 266,000 barrels of oil into Prince William Sound in Alaska, the twentieth most serious accident of its kind, though 25 times smaller than the Gulf accident (1434). The oil spill caused heavy oiling of some 200 miles of coastline. It is estimated it cost the lives of 300 harbor seals, 2,800 sea otters, 250,000 sea birds, 250 bald eagles and possibly 22 killer whales. (1442) This was a large death toll, but for comparison, the number of dead birds from the spill is less than the number of birds which die daily in the US, colliding with plate glass, or the number of birds that are killed by domestic cats in Britain in two days (1443).

Views on the recovery of the area are contradictory, but it is likely that the long-term impacts on individual populations may take decades to fully heal (1454). The clean-up process cost $2 billion and a striking observation is that it probably did more harm to the natural environment than it did to repair it (1456).

This does not of course mean that the oil spill was not a very unfortunate accident, but it does emphasize the question which Congress also put: could we not have put the $2 billion to better use?

19.1.2
Coastal waters

Microbial pollution

Microorganisms from the gut of warm blooded animals and DDT, PCB, dieldrin, PAH can be a serious health threats. Through regulations, the number of polluted beaches and concentrations of harmful substances are on the decline.

Eutrophication

Excessive amounts of nitrogen and other nutrients can run off farmland into estuaries and bays, allowing algae to flourish, causing oxygen depletion (hypoxia) as they decay, therefore harming aquatic fauna. This is considered to be a serious problem, upsetting biodiversity in affected waters. Mobile fauna such as fish, crabs and shrimps leave, while the remaining fauna become stressed or die. The consequence of oxygen depletion is obviously that some or all of the bottom-dwelling organisms die (1505). Affected areas include New York State’s Long Island Sound, San Francisco Bay, the Gulf of Mexico, the Baltic Sea, the Black Sea, and the coast of Queensland in Australia.

The problem is considered thoroughly in the US Hypoxia Assessment (1496) but no easy solution has been proposed. It identifies two main options, firstly to reduce the nitrogen load by reducing fertilizer usage on agricultural lands, and secondly, the creation of riparian zones where microbiological processes can turn some of the nitrogen compounds back into nitrogen gas, making it unavailable for further plant use. (1520). Measures to reduce the nitrogen load by 20 percent will result in higher US food prices, costing $2-2.8 billion a year, but the benefits of this level of reduction are limited, and would not return the Gulf of Mexico to natural levels of biodiversity (1530).

Nevertheless, the Hypoxia Assessment shows that we can solve eutrophication if we choose to use our resources to do so. The basic question is whether this is a good use of resources.

To sum up, oxygen depletion in shallow coastal waters is caused by increased agricultural fertilization and it is likely that this conditions has increased around the world. Fertilizer use is likely to increase further, due to an almost doubling of the global population by 2200, and an increase of almost 70 percent, mainly in developing countries, by 2030 (1537).

While it is right to be concerned that eutrophication costs the lives of certain organisms in local marine habitats, it must be remembered that the increased use of fertilizers made it possible to grow much more food on the same area of agricultural land, saving forests. In this respect, eutrophication is the price we let some marine organisms pay for our success in feeding humanity, while maintaining large, forested habitats (1538).

19.1.3
Ground water

Health effects from fertilizer

Nitrate in ground water, a main source for drinking water, is a threat because it can be converted into nitrite, which then oxidizes the blood’s hemoglobin, impeding the transport of oxygen (1546). The other human health worry is that higher nitrate levels could be correlated with higher incidences of cancer.

Maximum nitrate levels in drinking water have been set at 50 mg/l in the EU (since 1980), and at 44 mg/l in the US (1542). Most of the nitrates we consume come from vegetables, especially beets, celery, lettuce and spinach, which can give us 75-100 mg of nitrate a day, and for vegetarians, more than 250 mg per day. (1545).

19.1.4
Pollution in rivers

Rivers are important because they are major suppliers of water for drinking, personal hygiene, industry and agriculture (1556). It is vital that drinking water does not contain too many coliform bacteria, because this would indicate the presence of more serious pathogens. Using data from 52 rivers in 25 countries, the World bank (figure 109) has demonstrated a relationship between income and fecal coliform bacteria in river water (see also section 15.1.2). It shows a peak in areas with per capita income just over $1,000, then a strong decrease in coliform bacteria to an income of $10,000. However, unlike the curve for particle pollution in air, the curve increases again at higher income per capita. The explanation seems to be that we see a general downwards trend in fecal pollution, so long as people are dependent on river water. When countries get rich enough they use groundwater to a much greater extent, which diminishes the urgency and political inclination to strive for lower fecal pollution levels.

Oxygen is perhaps the most well-established indicator of water quality (1558). It is essential for the survival of all aquatic organisms. Again, higher levels of income tend to improve oxygen levels (1559). Major rivers have returned to their previously high levels after decades of low levels. In the Rhine, biodiversity has increased six-fold since 1971, while the number of fish species in the Thames has increased 20-fold since 1964 (1560). Improved oxygen levels in New York Harbor have made fishing and bathing possible again (1561).

Finally, water pollution with persistent chemicals like DDE and PCBs is monitored in the US through their occurrence in fish and herring gull eggs. Since 1969 these contaminants have dropped by 82 percent (1571-1576).

19.2
Annotations

19.2.1
Oil in the oceans

Bacteria such as Pseudomonas can break down oil, as well as many other natural products, and are expected to become of increased importance in clean-up procedures. If Pseudomonas was not present on our roads, they would become quickly slippery. It is unlikely that the open oceans would not be able to cope with current oil spills. The danger is indeed in major accidents in coastal areas, which needlessly kill birds and sea animals. We need not play down the effects by comparison with other natural deaths, but rather emphasize the need for better regulation of shipping of dangerous chemicals.

19.2.2
Coastal waters

Coastal waters cannot be considered separately from wider seas and oceans, because some of them are breeding grounds for many sea animals, which move later to deep seas. Water conditions on the East American coast is even of importance for the abundance of eel on the West coast of Europe. Conversely, the Wadden Sea in the Netherlands is a breeding ground for the north part of North Sea and consequently enjoys a high degree of natural protection.

Therefore we cannot accept the idea that “eutrophication is the price we let some marine organisms pay for our success in feeding humanity, while maintaining large, forested habitats (1538).”

See further 19.2.3, 19.2.4

19.2.3
Ground water

Although we might agree that the dangers of NO3 in ground water should not be overestimated, compared to other natural sources, it is clear that the low levels accepted in the developed world, is the result of stringent regulation, which is not yet effective in the developing world, where we expect the largest increases in fertilizer uses. In dry areas in the developing world, both the people and agriculture depend on ground water wells. Their own wells may become polluted by fertilizer use. Therefore in both developing and developed countries, there is a need to improve fertilizer management (by technical improvement and social requirements).

19.2.4
Pollution in rivers

Here no attention has been given to industrial waste. If no measures had been taken (by international agreements) against the free discharge of waste by factories in Switzerland, Germany and France along the rivers Rhine and Meeuse, the Rhine should by now be as dead as a doornail. There are still problems at the river mouth past Rotterdam, with sediments of heavy metals which were previously discharged. Several UK rivers wrestle with the same problem, having a heavy mortgage from previous practices.

With increased industrialization in developing countries, unless appropriate measures for containment are taken from the beginning, serious pollution could occur. Future restoration of rivers could become difficult to achieve, even when per capita income rises over the crucial limit of $1,000.

Rivers are extremely important as traffic carriers, and consequently the location of industries and settlements along rivers favors economic development. If we are to develop scenarios for sustainable development for specific regions (in the spirit of section 1.3), then river catchments need to be managed as a whole, rather than within state borders.

20
WASTE: RUNNING OUT OF SPACE?

20.1
The Skeptical Environmentalist

20.1.1
Land fills

Waste generation increases with GDP. Each American produces 4.5 pounds of waste per person each day, generating 200 million tons of municipal waste each year (1582). The annual amount has doubled since 1966. Since the 1980s less waste is dumped in land fill, while more is incinerated, recycled or composted. Nevertheless it seems likely Americans will continue producing at least 110 million tons of garbage every year, destined for the landfill.

It is calculated that with growing population over the entire century the US will need a land fill of 0.009 percent of the US landmass.

The conclusion is, we will not be inundated with garbage. However, waste disposal presents a management problem. It must be safe for groundwater and ‘not in my back yard’.

Other nations’ waste rates seem to be slightly increasing but less than in the US. The UK has very poor waste statistics, but there appears to be an upward trend. If it grows at a similar rate to the US (though this is unlikely), an area 8 miles square (equivalent to 28 percent of the Isle of Man) would be needed for waste disposal during the 21st Century (1599).

20.1.2
Recycling

In the US, paper, glass, metals and plastics are recovered (1600). We tend to believe that all recycling is good because it saves resources and avoids waste (1603). However, as chapter 12 showed us, we may not necessarily need to worry about raw materials. Recycling does not pay from a private economic point of view, although it may break even as far as society as a whole is concerned (1605). This can be seen as evidence that the recycling level is reasonable, but that we perhaps should not aim to recycle much more (1606).

20.2
Annotations

20.2.1
Land fills

The extrapolation of the numbers for the (small) requirement for land fills in the US to other (even higher populated) areas may be correct, but groundwater protection against leakage, is not always easy to solve, especially in low-lying lands. With reference to 19.2.4, the heavy metal contamination of the mouth of the Rhine, is still a difficult problem to deal with if the river need to be deepened. At several other sites in the Netherlands there are leaking chemicals, dumped before regulation became effective. The cost of their remediation is estimated at several billion euros.

20.2.2
Recycling

In the preceding chapters of the TSE we have seen that many good measures to contain pollution were not taken spontaneously, but required regulation. This has also stimulated innovation, but can lead to over-regulation (20.1.2). Nevertheless local conditions need to be considered in developing countries. Re-use of materials from the beginning may be more profitable and may prevent high costs of repair at a later stage.

21
CONCLUSION TO PART IV: THE POLLUTION BURDEN HAS DIMINISHED

21.1
The Skeptical Environmentalist

The pollution burden has diminished in the developed world. Human health has benefited from reduced lead levels and particle concentrations in the air.

Indoor air pollution has remained more or less constant. Asthma frequency has increased, but this is primarily because we have sealed our homes.

Air pollution has increased in the developing world, mainly because of the strong economic growth. It is reasonable to expect that as the developing countries achieve even higher levels of income, they will opt for, and be able to afford an ever cleaner environment.

Acid rain turned out to have little effect on forest growth, although it did damage vulnerable lakes.

Many coastal and marine areas around the world are receiving higher inputs of nutrients, especially in agricultural run-off, resulting in oxygen depletion, with detrimental consequences for aquatic organisms. Nutrient overload in aquatic systems is the price we let marine organisms pay for our success in feeding humanity, while maintaining large forest habitats. With sufficient resources we can decrease oxygen depletion - in the Mexican Gulf, hypoxia can be diminished, to save some bottom-dwelling organisms, at a cost of more than $2 billion per year.

Rivers have generally improved for almost all indicators.

21.2
Annotations

Potential increases in water pollution in developing countries has been given too little attention. The argument that air pollution rises at first with economic development, then falls as per capita income rises above $1,000, is less valid for water pollution, especially in coastal areas and rivers. If rapid economic growth occurs in the developing world, (which we should hope for) water pollution may rise to unacceptable levels before it starts to decline. This may cause a global pollution problem that is not only very detrimental to the people directly concerned but also for the developed world. Therefore the chapter on water pollution deserves a place in the fifth part in the book, “Tomorrow’s problems”.

Part V – Tomorrow’s problems

22
OUR CHEMICAL FEARS

22.1
The Skeptical Environmentalist

During the past 40 years, there has been increasing concern that man-made chemicals, especially pesticides, could cause severe, adverse side-effects in animals, and damage human health. It has been frequently stated that cancer is on an epidemic rise, caused by chemicals that pollute our environment.

22.1.1
Cancer death and incidence

Cancer death rates have increased since the 1950s. However, most of the increase is due to the ageing of the population, and the increased incidence of cancer with age. For example, during the first 25 years of life, the cancer rate is 4 deaths per 100,000. This increases to 400 at age 50, and 1,350 at age 70. (1643).

Therefore, overall cancer death rates depends strongly on the age distribution in the population. To compare cancer death rates in different periods, age adjusted cancer death rates are used, taking into consideration the change in age distribution in the population.

Age-adjusted cancer mortality in the US rose from 125 per 100,000 in 1950 to 136 in 1983, before declining to 126 in 1998, a one percentage point increase over the 1950 figure. If the data is also corrected for smoking-related cancers, especially lung cancer, about 91% of which is due to smoking (1646), then there has been a decline in cancer mortality of almost 30% between 1950 and 1998 in the US. The evidence consistently shows that non-smokers have experienced decreasing (age-adjusted) rates of death from cancer.

However, a declining death rate is not equivalent to declining incidence. Part of the reduction in mortality is due to improved treatment.

The incidence of both breast and prostate cancer have increased considerably. For breast cancer, incidence has increased by 62 percent since 1973, while the death rate decreased 13 percent. The increase in measured incidence is strongly influenced by increased early detection of tumors due to mammography screening (1691), while the lower death rate is also a result of the earlier detection of breast cancer. Similar observations have been made with prostate cancer incidence.

The National Cancer Institute concludes: “Increasing exposure to environmental hazards seems unlikely to have had a major impact on the overall trends in cancer rates” and “…rising rates for certain tumors have been clearly influenced by changing exposures to tobacco smoking, HIV infection and sunlight exposure” (1718).

In the western world 23 percent of all death is caused by cancer. The main sources of cancer are tobacco (30%) and the diet (35%) especially fat. Approximately 2 percent of cancer deaths are estimated to be caused by pollution, and of those, very few are due to pesticides (1442), which were in the past expected to be major carcinogens (1771).

22.1.2
Pesticides and estrogens

There is no convincing evidence from epidemiological studies for an elevated risk of breast cancer in association with DDT (1938) or dieldrin (1942). The majority of evaluations of carcinogenic pesticides are based on laboratory experiments on animals (1962). The studies shows, however, that three daily cups of coffee or one gram of basil a day is more than 60 times as risky as the most toxic pesticide at current levels of intake. In the US annual cancer mortality due to pesticides is probably close to 20 extra cancer death out of 560,000 (1963).

Synthetic chemicals that mimic human and animal hormones may have undesirable effects. For example, DDT, PCB and their breakdown products have an estrogen like effect. The medicine DES (an estrogen-like substance), was used by 5 million women. It was implicated in cancers in female offspring and was banned. But many plants contain natural estrogens, and are found in common foods such as rye, wheat, cabbage, spinach, barley, rice, soy beans, alfalfa sprouts, apples, cherries, plums, coffee, whiskey, parsley, sage and garlic (1845). Consequently, the daily intake of estrogens is substantial. One report shows that our overall intake of synthetic estrogens, calculated in estrogen equivalents is more than 40 million times lower than the average intake of natural plant estrogens (1849).

Next to cancer and malformations, falling sperm count has been seen as a signal of estrogen influence. In some cities it has fallen, in others not. New York with high counts and no fall between 1972 and 1994, is over-represented in early surveys and under represented in later surveys, raising doubts about the validity of the general conclusion that sperm counts are falling. Moreover sperm count is strongly dependent on the period between ejaculations, which is likely to have declined as a result of the sexual revolution.

22.1.3
Cost and benefits from use of pesticides.

The ‘Bichel’ committee, following extensive investigation and consultation, produced (in 1999) an extensive report on the costs and benefits of pesticide use in Denmark. (ref. 1971-1988). It found that reducing pesticide use by 76%, by treating only significant pests, would incur a social cost in Denmark of 0.4 percent of GNP, or about $0.5 billion annually. A complete transition to an organic society, where all food and animal feed is produced without pesticides, would incur a social cost of about 3 percent of GNP or $3.5 billion per year in Denmark. This would be roughly equivalent to $93 to $277 billion per year in the US.

However, to phase out pesticides may also cause more death from cancer and heart disease. Fruit and vegetables would become more expensive by 10 percent, leading low-income families to consume less of these foods, and more fat.

22.2
Annotations

22.2.1
Cancer

The ageing effect on cancer incidence is of course of great importance. It results from natural processes.

We know of the existence of many carcinogens (and mutagens) of which ionizing radiation was the best studied after the Hiroshima and Nagasaki bombs. Soon UV light also came into the picture and then it became clear that the DNA is the major target, but also that each cell contains many enzymic processes for repair which are continuously at work. It should be noted also that the natural DNA-replication process is not perfect, and also requires constant maintenance. In a sense the replication process can be considered to be a carcinogen in itself.

The development of malignant cells in complex organisms is no doubt a natural process. At the cellular level the body has also developed ‘repair’ mechanisms and the current understanding is that the large majority of induced tumors are cleared away spontaneously. It is difficult to weigh to what extent external influences (except radiation) contribute to ‘successful’ carcinogenesis. Our daily intake of food is no doubt an important source of natural carcinogens. Consequently it is difficult to imagine that other potentially carcinogenic substances, ingested in much smaller amounts, should show an effect in humans, unless proven in vitro to be very carcinogenic.

22.2.2
Chemicals

There are, of course, some highly toxic substances, such as dioxin. These are well controlled, with their use limited by regulations. These would have deserved some treatment in the book and in particular how limits should be set, a subject of continuous discussion.

22.2.3
Costs and benefits

It is difficult to produce meaningful results from this kind of calculation. The results for one country can not necessarily be transferred to other countries, or extrapolated to the global situation. And probably a country like Denmark may be in a favorable position to reduce or even abstain from pesticides because it is managed like a neatly raked ‘garden’. Lomborg’s treatment of pesticides is highly antropocentric, and it would have been valuable with a discussion of how much (or how little) pesticides influence plants and fauna.

23
BIODIVERSITY

23.1
The Skeptical Environmentalist

23.1.1
Extinction rates

Various estimates have been made of extinction rates. Some of the higher estimates include Myers 1979 estimate of 40,000 species per year (2005), a claim he repeated in 1999 (2082), Ehrlich’s 1981 estimate of 250,000 species per year (2010), and Wilson’s 1992 estimate of 27,000 to 100,000 species per year (2009). These figures imply that 25-100% of all species will become extinct within a single human lifetime. However, they do not match the available evidence for extinction rates (2011).

The current estimate of the number of species on earth is 10-80 million. However, only 1.6 million have been documented, of which 1,033 are known to have become extinct since the year 1600 (table 6).

It is estimated that more than 95% of all species that have ever existed are now extinct (2026). A typical species survives for 1-10 million years (2027). This implies, for the 1.6 million species currently known, a natural extinction rate of about 2 known species per decade. Table 6 shows that about 25 species have become extinct every decade since 1600, which is clearly higher than the calculated natural extinction rate, but much lower than the rates claimed by Myers, Ehrlich, Wilson and others.

Mawdsley and Stork found a fairly constant relationship between the extinction rates of different species. They developed a model that proved to be a good fit for extinction data since 1600. To model future extinctions, they assumed that the rate of extinction would increase, and used an extremely high estimate by Smith that the extinction rate will increase 12-55 fold over the next 300 years (2074). Even so, their model predicts that the extinction rate for all animals will remain below 0.208 percent per decade and probably be about 0.7 percent per 50 years for all species (2075).

This estimate agrees well with the estimate from the UN Global Biodiversity Assessment (2079), which concludes that the rate of extinction today is hundreds, if not thousands time higher than the natural background rate (2080. This translates into an extinction rate of 0.1-1 percent per 50 years (2081).

Despite the lack of conclusive data, many key ecologists are convinced, based on their own assumptions and anecdotal reports, that the Earth is suffering a massive reduction in biodiversity as a result of man’s activities.

23.1.2
Importance of biodiversity

Apart from our desire to preserve biodiversity for the pleasure it gives us, it is claimed that the rainforest functions as a medicine stockpile (2018) It is true that many medicines used to originate in plants, although most of this medicine is now produced synthetically. Also, as long as we have no practical way of testing all species currently known, it is hard to use the medical argument as a general one for protecting all species.

Protection of the wild relatives of current crop plants is more soundly based, in order to conserve the genetic diversity of species of vital importance to humans. Again, this is not a good argument for preserving all species.
23.2
Annotations

This is one of the most meager chapters in the book and it is not surprising it received most criticism. It is largely based on a paper by Simon and Wildawsky 1995 (2011) and takes insufficient account the UN Global Biodiversity Assessment (2079) (GBA). But if the author had requested the permission of the UN to reprint the relevant parts of this extensive report, he could have proven his point equally as well - that extinction rates have been exaggerated. Therefore we suffice here to present a summary from the GBA.

23.2.1
Extinction rates

First of all, the numbers presented in Lomborg’s table 6 on previous extinction rates since 1600 are only slightly different from these in table 4,4-2 in GBA.

Quotes from GBA:

The background extinction for the mammalian fauna of nearly 5000 species is 0.5 extinctions per 100 year. The current rate is roughly 100 times higher.

Assuming that the average species lifetime of birds fall within the average range of 5-10 million years, the more than 2000 extinctions that have taken place in the last 2000 years associated with human actions is a rate approximately 1000 times greater than the background rate of extinction.

The estimate for the minimum numbers of globally threatened species is in 1994 11% of birds, 18% of mammals, 5% of fish and 8% of plants.

Because not all extinctions due to habitat loss take place immediately, the recovery of habitats before a new equilibrium number is reached can prevent some extinctions. For example, despite the reduction of the Atlantic forest of Brazil to around 10% of their original extent over the past century, only a handful of species are known to have become extinct. although many are reduced to small populations and are therefore susceptible to imminent extinction.

Estimates of species that will become extinct of committed to extinction in tropical forests over approximately the next quarter of a century ranges from 2 to 25% in the groups examined (plants, birds, and all species). The wide range in these estimates stems from different assumptions about future rates of forest loss and proportion of species diversity in tropical forest and differences in the types of tropical forest considered. For example, considering only closed tropical forest at rates of loss measured in the late 1980s (1% of area per year) the equilibrium number of species would be reduced by 4 to 8 percent over the next quarter century.

Because of the potential added impact of forest fragmentation on rates of extinction, the estimates may be conservative, although if rates of forest loss decline during the next 25 years, they could be over estimates.

The published range of tropical forests extinction estimates suggests that roughly 1-10% of the world’s species will become extinct or committed to extinction in the groups examined (plants, birds, all species) over the next quarter century. These rates of extinctions would be approximately 1,000 to 10,000 times the average expected ‘background’ extinction rates.

The summary of the GBA (for policymakers) states: “Genetic diversity is being eroded”.

Thus, as Lomborg stated in his conclusion, there is a problem, but a catastrophe is not foreseen. However, Lomborg’s conclusion that the extinction rate is about 0.7 percent per 50years is too optimistic according to the GBA, and underestimates the ‘problem’.

23.2.2
Importance of biodiversity

The idea that the rainforest is a treasury for medicines is a far greater myth than Lomborg indicates. Or let us say it is largely wishful thinking.

It originates from the poor understanding of classical biologists of recent progress in molecular biology which indicates that the distribution of synthetic capacity is not directly correlated with the presence of specific species.

Considering the synthetic capacity in the plant kingdom, it is unlikely that the current expected erosion of biodiversity will cause many unknown, but potentially useful biomolecules to vanish. This is based on the assumption, already presented in 1974 by Swain, and now being confirmed by micro-analytical techniques, that plants have conserved 80-90% of all synthetic capacity during their evolution. Differences in production rates of chemicals between species are due to specific repression of pathways, as occurs in somatic cells of all higher organisms. Lifting the repression will stimulate these pathways and enable us to produce useful substances to a degree far beyond the natural capacity of plants.

Conservation of plant and fungi species is nevertheless of importance, to provide the genetic engineer with the instruments to control gene expression. It is reasonable to assume that if we preserve several thousand plant species and fungi, we will preserve all the synthetic capacity ever generated by spontaneous evolution. In conclusion, the conservation of a relatively small suite of species could give future biologists access to all biomolecules within the repertoire of the plant kingdom.
23.2.3
Other comments

It is often claimed that humans are dependent on the preservation of a large portion of the existing biodiversity. However, there is no evidence that the current level of iodiversity is required in order for humans to prosper 

It should be made clear that the views expressed by Lomborg (and us in the section above) are strictly anthropocentric. They concern solely the usefulness of Nature to humans. The forgoing discussion neglects the ethical obligation that humans may feel to act as the ‘steward of Nature’, due to an appreciation and respect for the diversity that came into being through billions years of spontaneous evolution. If society were to adopt and emphasize this ethical obligation, then biodiversity should be conserved as far as possible.

24
GLOBAL WARMING

24.1
The Skeptical Environmentalist

24.1.1
Premises

This chapter accepts the reality of man-made global warming but questions the way in which future scenarios have been arrived at and finds that forecast of warming of 6 degrees C by the end of the 21st century are not plausible.

The fundamental principle of the greenhouse effect is quite simple and entirely uncontroversial (2110). Several types of gases can reflect or trap heat. In this chapter we will primarily discuss CO2, since it makes up 60 percent of the heat-trapping gases added to the atmosphere by human activities.

24.1.2
Long term development of the climate

Widespread temperature records taken using thermometers stretch back only 150 years. To estimate earlier temperatures, proxy indicators are used, such as drill cores containing layers of ice accumulated in polar regions. By counting the layers backwards in time and measuring factors affected by the prevailing temperature, such as the fraction of melted ice, the concentration of salts and acid, the load of pollen, or the composition of gases trapped in air bubbles, temperature time series can be reconstructed (2217). Temperature can also be estimated from tree rings (because trees grow wider rings in warm weather) corals (measuring growth rings or trace element), lake and ocean sediments, boreholes etc (2218).

Data from various literature sources (including Mann, Jones, Briffa, and Pollack) show rather small fluctuations in temperature before 1900. Basically there is no disagreement that the centuries before 1900 were much colder. This is known as the ‘little Ice Age’, stretching from 1400 – 1900.

The proxy estimations by Mann are criticized for the following reasons. The data are almost exclusively based on North American Tree ring data (2138). They are therefore limited to land data. Growth of trees is dependent on many other factors besides temperature. Trees mainly grow in the summer and do not reliably measure full annual temperature (2141). Finally, the Mann data impart an impression of an almost stable climate system which has only severely disturbed in the past century, although this impression of stability is almost certainly incorrect.

The climate: 1856 – 2100

For its Third Assessment Report, the UN’s Intergovernmental Panel on Climate Change, or IPCC, developed 40 different future scenarios, based on different assumptions about the relative importance of economic development (A series) or environmental development (B series), and a different focus on global (sub series 1) or regional (sub series 2) approaches. The A1 group was further divided into fossil fuel intensive (F1), fossil fuel balanced (B) and non-fossil fuel (T) alternatives. The subset of scenarios considered here is A1F1, A1B, A1T, A2, B1 and B2, as well as the “business as usual scenario” (1992a) used in previous IPCC reports. None of the scenarios allow for reductions in greenhouse gas emissions in response to concerns about global warming, which makes them somewhat artificial.

The three A1 scenarios projected CO2emissions for 2100 ranging from 4.3 to 28.2 Gt carbon a year, which spans almost the full range of all scenarios.

Temperature increases estimated for 2100, using the six scenarios listed above in simplified climate models, vary from 2 – 4.5 degree C, and the projected increase in sea level was between 31 – 49 cm. 

24.1.3
How much does CO2 affect the temperature?

It seems likely that there would be some form of warming as a result of increasing atmospheric CO2. The important question is not whether man made CO2 increases global temperature, but how much: whether this effect will negligible, significant or devastating.

The earth is a complex system. It is basically controlled by the energy exchange with the sun and outer space. Calculations comprise five important basic elements: the atmosphere, oceans, land surface, ice sheets and Earth’s biosphere (2163).

Models of Earth’s complex climate are simulated on supercomputers with so-called Atmosphere-Ocean General Circulation Models (AOGCMs, or more commonly, GCMs). Some localized, but important climate processes, such as clouds and ocean convection, cannot be modeled explicitly on the scale at which GCMs operate, so are approximated (2166).

These models incorporate “forcings” in Watts per square metre, to account for warming and cooling effects. Apart from the powerful positive forcing due to greenhouse gases, of which CO2 is the most important, other forcings considered by the IPCC to have changed since 1750 include stratospheric ozone (cooling), tropospheric ozone (warming), increased solar irradiance (warming), change in albedo due to land use change (cooling), contrails and cirrus cloud due to aviation (warming), and increases in airborne particles (both warming and cooling). See figure 139.

Three factors that cause uncertainty in modeled results require further discussion. They are aerosols, water vapor and clouds.

Particles

Aerosols (small airborne particles) have many different direct and indirect effects, some warming and some cooling, but all have very large uncertainties. Examples are aerosols produced by burning fossil fuels, such as sulphates (cooling), organic carbon (cooling) and black carbon (warming), mineral dust (effect unclear), aerosols from biomass burning (cooling) and volcanic emissions (net cooling effect).

Computer models used in the IPCC’s 1990 report predicted much greater warming than was observed. Either the climate was less sensitive to CO2 than believed, or else something was masking the warming. In its 2001 report, the IPCC postulated that sulphate aerosols from the combustion of fossil fuels, reduce the warming by greenhouse gases.

The IPCC states that “the effect of the increasing amount of aerosols on the radiative forcing is complex and not yet well known” (2177). Yet all the GCMs include only the direct sulphate effect (cooling).

Recent estimates suggest that the cooling effect of sulphates may be less than previously thought (1284) and be nearly balanced by the warming effect of black carbon in the atmosphere (2185). If so, then the climate models are still over-estimating the actual warming.

Water vapor

Water vapor feedback is the main reason why CO2 emissions could cause significant warming (2186). The direct effect of doubling atmospheric CO2 (by 2070 or later) would be a temperature increase 1-1.2 degree C (2188). But as the earth heats up, more water will evaporate (2189), and because water vapor is itself a greenhouse gas, more heat will be trapped. The IPCC estimates that the total effect of doubling atmospheric CO2, including the water vapor feedback, would be 1.5 – 4.5 degree C (2190). This estimated temperature increase is known as the “climate sensitivity” to CO2.

A strong water vapor feedback is dependent on an increase in temperature in the troposphere (the lowest 10-13 km of the atmosphere), enabling the warmer air to hold more water vapor. It is estimated that the troposphere accounts for about 90% of the water vapor feedback (2192).

All GCM models predict that the temperature in the troposphere will rise as fast or faster than  the surface temperature. However, satellite observation of the troposphere since 1979, (including over remote deserts, rainforest, and oceans, where reliable temperature data are otherwise hard to obtain), has detected only a small temperature increase, almost all of which is attributable to the 1997-8 El Nino. A similar trend is found in data collected from weather balloons over the same period.

In summary, the surface has warmed 0.17 degree C per decade, while the troposphere has warmed only 0.034 degree C per decade (satellite) or 0.029 degree C per decade (weather balloons). Therefore, the troposphere appears to be warming at only one sixth the rate of 0.224 degrees C per decade predicted by models. If this very low warming trend in the troposphere persists, both the water vapor feedback, and hence warming due to CO2, will be lower than predicted.

Clouds

Clouds can both cool and warm the climate, depending on their height and thickness, as well as distribution of water vapor, water drops, ice particles, and atmospheric aerosols. Cloud behaviour is not modeled directly, but is parameterized, which makes GCM models sensitive to the assumptions used (2199), as admitted by the IPCC – “Clouds represent a significant source of potential error in climate simulations…” (2201).

A recent model (the ‘iris’ effect) (2203) is based on the observation that higher tropical sea surface temperature is linked to fewer clouds. The proposed mechanism involves the regulation of infrared cooling, by opening up and closing down regions free of upper-level clouds, in a manner that resists changes in tropical surface temperature (2206). Lindzen at al (2209) suggest that this negative cloud feed-back may diminish the climate sensitivity to CO2 to 0.64 – 1.6 degree C.

General comments

The prediction of climate sensitivity to a doubling of atmospheric CO2 has remained constant (at 1.5 to 4.5 degrees C) in all IPCC reports from 1990 to 2001, and in the scientific literature since the 1970s (2210). Most of the change in predictions between IPCC reports can be attributed to changes in scenarios, rather than improvements in the estimate of climate sensitivity to CO2. Compared to the 1990 IPCC expectation of a 3.3 degree C temperature rise by 2001, the 1996 report contained a smaller expected warming of 2 degrees (range 1.0 to 3.5), after deducting the cooling effect of sulphate aerosols. In the IPCC’s 2001 report, the range of expected temperature rise by 2100 has widened to 1.4 to 5.8 degrees C. The higher temperatures at the top of the range are not due to changes in climate sensitivity to CO2, but to assumptions of higher carbon emissions, and lower particle emissions.

The 2001 IPCC report includes projections from a number of different GCM models, which differ widely in their results. The noise from the models is bigger than the signal from which we are supposed to formulate policy. In the IPCC’s words “the choice of model makes a bigger difference to the simulated response than the choice of scenario” (2217).

The IPCC used a simple model to test the full range of scenarios. However, the simple model may over-estimate potential warming. It produced higher results for the A2 and B2 scenarios than the average of the nine more complicated AOGCM models (these were the only two scenarios for which the AOGCMs were used – results for all other scenarios were produced by the simple model alone). Therefore, the much-quoted range for temperature increase of 1.4 to 5.8 degrees C may be over-estimated by the simple model, and would be more likely to be 1.2 to 4.8 degrees C.

In conclusion, the issues discussed above suggest that the IPCC’s 2001 projections of future temperature increase are likely to be both unreliable and over-estimates. This points towards a smaller but definitely not negligible effect of CO2 on climate.

Other causes

Variations in solar activity have affected temperature. Solar brightness has probably increased 0.4 percent over the past 200-300 years, causing an increase of 0.4 degrees C, and the trend over recent decades is equivalent to a further 0.4 degrees to 2100 (2260).

There is also speculation that indirect effects of the sun affect temperatures on Earth. For example, variation in the duration of sunspot cycles correlates well with global temperature change between 1865 up till 1970 (2262). One speculative hypothesis is that during periods of short sunspot cycles, solar activity is more intense, and low-level cloud formation is reduced due to lower cosmic radiation, resulting in higher temperatures. But the correlation deteriorates during the last 10-30 years, with temperature rise outpacing sunspot activity. Most likely we are seeing an increasing signal, probably from greenhouse gases. Neither solar variation, nor greenhouse gases alone can explain the entire temperature record. A study supporting the IPCC view of global warming nevertheless reported that the solar hypothesis explains about 57 percent of temperature deviations, and that climate sensitivity to CO2 is only 1.7 degrees C, a 33 percent reduction of the IPCC best estimate (2271).

The Ozone hole

Ozone depletion in the stratosphere was caused by CFCs (leakage from refrigerators, spray cans, etc). The effect on temperature is minor but reduced stratospheric ozone allows more harmful ultraviolet (UV-B) rays to reach the earth. As a result of a series of international protocols, by 1996 the global production of CFCs had been brought back to its 1960 level. The abundance of ozone-depleting compounds in the lower atmosphere peaked in 1994, and is now slowly declining. The ozone layer is expected to recover over the next 50 years (2238, 2239).

The skin cancer rate has increased dramatically over the 20th century. This must be attributed to harmful UVB-levels, but not to ozone depletion, because the latency period for this disease is so long. The observed increase in skin cancer is due to factors such as longer life span, better medical screening, increasing tendency for sunbathing, etc (2250). However, the present day thinning of the ozone layer will cause more skin cancer in the future. Had the protocols not been implemented, than skin cancer would have more than tripled by 2100, but now it will cause a much smaller increase (2251).

To put ozone depletion in perspective - the distribution of UV-B reaching the earth is a bell-shaped curve with low levels at the poles, and a peak at the equator. Ozone depletion causes the sides of the bell-shaped curve to move outwards (figure 145) slightly increasing the radiation dose at middle attitudes (2258). For inhabitants of the middle latitudes, ozone deletion has the same effect on UV-B radiation as moving to a new location 200 km closer to the equator.

24.1.4
Are the scenarios realistic?

Scenarios used by the IPPC in its earliest report (1992) include population growth, economic growth, deforestation rates, energy support, environmental efforts (2277). Scenario IS92a is particularly important, as most predictions until now have been based on this ‘business-as-usual’ scenario – that is, how will the climate change if we not change our behavior to reduce emissions of greenhouse gases (2278).

Already, the assumptions used in this scenario for population growth, clearing of tropical forests and greenhouse gas emissions are off target, all on the high side (2279-2288). In particular, the IPCC used a higher rate of growth of CO2 in the atmosphere (0.64 percent per year) than has been measured in recent decades (0.47 percent per year in the 1980s and 0.43 percent per year in the 1990s), resulting in an estimate that CO2 concentration will double in 109 years, instead of 154 years if the current rate continues.

Similarly, CO2 equivalent values were calculated for the other greenhouse gases CH4, N20 and the CHCs, but these also exceed current measured values and trends. A growth rate of 0.85 percent per year was used for all greenhouse gases combined, but the actual annual growth rate during the 1990s was only 0.58 percent (2292). Therefore, assumptions used in IS92a suggest that total effective CO2 levels in the atmosphere (actual CO2 plus CO2 equivalent values for other gases) would double in only 82 years, whereas extrapolation of current trends would suggest a doubling in 120 years.

For convenience, most standard computer simulations use an even higher value for combined greenhouse gases of 1 percent CO2 equivalent (2294), although the IPCC admits this is “arbitrary” and “on the high side” (2295). The consequence is that the doubling period for greenhouse gases is reduced to 70 years.

“It is truly hard to understand why modelers programming amazingly complex computer models…, nevertheless have chosen to model the central point in question – the accumulation of the most important greenhouse gases – with an arbitrary, round figure like 1.0 percent instead of the more accurate and much lower 0.6 percent” (page 279-80).

The 40 new IPCC scenarios developed in 2000, are not presented as predictions (2299), but as an attempt of ‘computer aided storytelling’ (2300).

The A-type scenarios focus on stronger economic development, the B-type scenarios have a stronger environmental focus. The spread of input assumptions encompassed by the various scenarios is enormous. For example, by 2100, the population range covered is between 7 and 15 billion, per capita income in the developing world is between US$10,000 and US$70,000, per capita income in the developed world is between US$46,000 and US$110,000, and SO2 emission is between 20 and 145 Gt of sulphur equivalent (figure 149) while forest area is between 3.6 and 5.5 billion hectares, primary energy demand is between 500 and 2200 EJ, energy efficiency is between 180 and 720 US$ per EJ, and renewable energy use is between 15 and 80 percent (figure 150).

Which of these scenarios is most likely? The IPCC offers no direction, as it chose to treat all scenarios as equally likely. This is patently implausible. For example, although there is sufficient fossil fuel for many centuries, improvements in energy efficiency, and steadily lowering costs of renewable energy production are likely to ensure that the modeled scenario with the highest fossil fuel use (A1F1) will not occur. Solar energy could be competitive within two or three decades (2342). The IPCC also leaves out potential new sources of energy such as hydrogen fusion. 

Chakravorty et al. in 1997 modeled the effect on fossil fuel use and temperature if renewable energy were substituted for energy from fossil fuels (2344) over the period from 1995 to 2395 (Figure 151). A base scenario, that assumes no substitution of renewables until the coal price starts to rise due to supply constraints, has a peak carbon emission of 50 billion tons/year in about 2170, and causes a peak temperature increase of more than 5 degrees C in 2275. A number of more optimistic renewable energy substitution paths were modeled. If solar power continues to fall in cost by 50% per decade (the current rate), then substitution for fossil fuels starts in 2025, carbon emissions peak at 13 billion tons per year, resulting in a temperature rise of only 0.7 degrees C over the next 50 ears before it declines again. Even a conservative rate of reduction in the cost of solar power of only 30% per decade limits the temperature increase to a peak of 1.5 degrees C in 100 years time.

Three important conclusions can be drawn:

· Global warming is not an ever-worsening problem. Under any reasonable scenario of technological change, carbon emissions will not reach the high levels in the A1F1 scenario, and will decline towards the end of the century as cheaper renewable energy sources are used.

· Temperatures will increase much less than the maximum estimates by the IPCC. It is likely that the temperature will be at or below the B1 estimate (less than 2 degrees C in 2100), and it will not increase further in the 22nd century.

· Most political discussion, and the Kyoto agreement, focus attention on limiting carbon emissions through taxes, quotas or bans, instead of investing in new technology to hasten the transition to renewable energy sources and nuclear fusion. The cost of such energy research would be orders of magnitude cheaper than the cost of limiting carbon emissions.

To sum up, the previous IPCC business–as–usual scenario, and its usage of a 1 percent per annum increase in CO2 levels, over-estimates the speed of global warming. Further, the IPCC decision to treat all scenarios as equally likely allows scenarios that are in fact highly unlikely, such as the high temperature, energy intensive A1F1 scenario, to be given equal weight to more plausible scenarios.

In conclusion, it is important to understand that we will continue to use fossil fuels for many years to come. In order to handle global warming, we need not necessarily phase out fossil fuels rapidly. Instead we need to make sure that through sufficient research funding, sun, wind and fusion will become competitive energy sources before or by mid-century.

24.1.5
Consequences for agriculture

In the worst case scenario (4.0 – 5.2 degree temperature rise due to a doubling in CO2 by 2060, and a high climate sensitivity to CO2) the IPCC predicts (2366) cereal productions to decrease worldwide by 11 to 20 percent, based on the temperature effect alone. But if the CO2 fertilizer effect, and farmer adaptation are taken into account the effect on cereal production would be between a decrease of 2 percent and an increase of 1%.

However, even if production is reduced, it will be a reduction from a future increased output, not a decrease from today’s output. For example, a UK Met office study (in 1999) estimated that cereal production will grow dramatically over the next 50 years and that taking in consideration the negative effects, the production in 2080 might not be 94 percent greater than today but only 90 percent greater (2379).

With respect to different regions there will be winners and losers. In general, the industrial countries will gain the advantage of both longer growing seasons and the CO2 fertilizer effect. The developing countries will suffer a greater negative effect from higher temperature. Furthermore, the wealthier industrial countries will be in a better position to counteract the effect of a temperature increase (2377).

Two other mitigating factors are that higher temperatures are likely to arrive gradually, by which time many developing countries will be richer and better able to withstand this challenge to agriculture. Also, new varieties of crops are likely to be developed to take advantage of higher temperatures and CO2 levels.

24.1.6
Consequences for sea level rise

The global water level has risen between 10 and 25 cm over the last hundred years, and is expected to rise a further 31-49 cm over the next hundred years (2387) About three fourths of this rise is due to the fact that the water has got warmer and therefore expanded, and one fourth comes from changes in glaciers and increased runoff from ice caps (2388).

The IPCC predicts (2394) that some 237 million people will be at risk from a sea level rise, based on population increase and a sea level rise of 40 cm, assuming that no protective or adaptive measures are taken. However, if protective measures are allowed (but only those that would be taken even if there were no rise in sea level), the number falls to 93 million. The IPCC did not calculate how many people might be at risk from sea level rise if future communities are allowed to take protective measures because of a rise in sea level.

It seems unreasonable to assume that in a much richer world we cannot cope with this threat. The total cost of protection is estimated at 0.1 percent of GDP for most nations, although it may be as high as several percent for small island states (2397). Human settlements are expected to be among the sectors that adapt most easily to climate change, given appropriate planning, technical, and political capacity (2403)

24.1.7
Consequences for human health

The direct effect of increased temperature on death will probably be outweighed by reduced deaths from cold in winter time (2418). Factors that suggest there is unlikely to be large increases in death due to increased temperature are:

· Humans are able to adapt to gradual changes in temperature. Deaths from heat are most commonly associated with sudden increases in temperature, not gradual changes in average temperature (2416).

· In a richer world, more people will use air-conditioning in hot weather.

The potential area of malaria could be expanded (the mosquitoes require temperatures above 16-18 degree to survive), but combating malaria is primarily a question of development and resources (2423). For this reason, a global study found that actual malaria transmission is unlikely to change, even under the most extreme scenarios (2428).

24.1.8
Consequences for weather

One of the most repeated claims in informal writings is that global warming will lead to increased frequency of extreme weather events (including these related to El Nino events). However, there is no evidence that clearly supports these claims (2448 to 2453).

Economic damage from weather events did increase in the 1990s. However, insurance companies say this can be explained by the higher concentration of population and economic values along coastlines and in a growing number of large cities, often located in high risk zones, and to the greater susceptibility of modern industrial societies to catastrophes (2488, 2491, 2493, 2496). The natural hazards themselves, have not shown a significant trend (2491, 2494, 2495, 2496).

While global warming may not produce an increase in weather catastrophes, some recently observed weather trends are undesirable, but some also beneficial. The US, western Russia, southern Canada, coastal eastern Australia and South Africa are receiving more rainfall, while Japan, northeastern China, Ethiopia, western Kenya and Thailand are receiving less rain (2515). Areas receiving more rain often receive more heavy rain (2516), but this does not necessarily result in more flooding (2520).

The observed increase of temperature by 0.6 degrees in the past century (2497) does not mean that warming has been uniform. Instead there is a clear trend that cold temperatures have increased (2498). Minimum night temperatures have increased more than maximum day temperature, for all seasons and in both hemispheres (2500) More warming has taken place in the winter than during the summer (2501) Winter temperatures have increased in relative cold locations. More than three quarters of the winter warming in the northern hemisphere has been confined to the very cold high-pressure systems of Siberia and north-western North America (2503). Warmer minimum temperatures, without an increase in maximum temperatures is likely to be beneficial for human health and for agriculture (2509, 2511, 2513).

24.1.9
The total cost of warming

In 1998 the IPCC decided to stop investigating the economics of climate change and instead concentrate on ways of curbing emissions of greenhouse gases (2533). Therefore this section draws information from the previous IPCC report and independent sources.

The total cost considered comprises those attributed to agriculture, forestry, fisheries, energy, water supply, infrastructure, hurricane damage, drought damage, land loss, loss of wetlands, forest loss, loss of species, loss of human life pollution and migration (2534). This naturally involves many uncertainties, and not all areas have been investigated equally thoroughly (2535).

Under the business as usual scenario, the total annual cost of global warming is estimated to be 1.5 – 2 percent of current global GDP, or 480 to 640 billion dollars. The absolute cost is approximately equally split between the industrial and developing countries, but in GDP terms it is about (1-1.5 percent) for industrial countries 2 – 9 percent for developing countries (2537-2539).

Adoption of the Kyoto Protocol will result in only a marginal deviation from the business as usual scenario, postponing a rise of temperature of 1.9 degrees by only 6 years, from 2094 to 2100 (2552). This is because the cuts in emissions required of industrial countries are quite modest, and because there is no limit imposed on developing countries, which contribute a growing percentage of total emissions.

24.1.10 The costs of the Kyoto protocol

The Kyoto Protocol limits the future emissions of developed countries to 5.2 percent below 1990 level. Within the overall target, different countries have different targets. As signed, the protocol requires reductions for the US of 7 percent, the EU 8 percent, and Canada 6 percent (2555) The protocol also establishes the possibility of trading rights for CO2 emissions (2556) but so far this issue is unresolved (2557).

Without emissions trading, the combined cost in 2010 to the US, EU, Japan, Canada, Australia and New Zealand, of implementing the Kyoto protocol would be $346 billion per year. The cost drops to $161 billion annually if trading is allowed within Annex 1 countries (those developed countries bound by emissions targets) With global emissions trading, including trade with developing countries, the estimated cost falls to $75 billion (2561).

The effort and cost of restricting CO2 emissions to 5.2 percent less than 1990 levels will rise over the years because the limit is fixed, while economic growth continue. By 2050, EU emissions will be cut to about 50% of what they would have been without emissions limits. The OECD estimates the annual cost of meeting Kyoto Protocol targets at 2 percent of GDP in 2050, or $900 billion annually (2564, 2565), and 4 percent of GDP in 2100.

Therefore, for OECD countries, the annual cost of complying with the Kyoto Protocol will, by 2050, be about the same as the likely annual direct costs of global warming in 2100. Because the emissions reductions required by the protocol will have very little effect on global warming, these countries will effectively pay twice for global warming, once for emissions reductions, and once for coping with its effects. This result is partly due to the developing countries’ emissions not being restricted. While the developed world puts the brakes on emissions, developing countries are predicted to increase emissions rapidly to become the major sources of emissions. In addition, many industries with carbon-intensive production are likely to relocate to developing countries, undermining the intent of Kyoto (2567).

24.1.11
Other assessment models

The extreme options are to cease fossil fuel use now, in order to avoid the ill effects of global warming later, or alternatively, to do nothing now, and bear the consequences of global warming later. A moderate middle path would be to undertake partial reductions in greenhouse gas emissions now, and to accept some level of global warming in the future.

Integrated assessment models are used to explore optimal economic and climatic outcomes, and evaluate different political choices. These models, known as Dynamic Integrated Climate-Economy Model (DICE) and Regional Integrated Climate-Economy Model (RICE) (2574-2577), evaluate the costs and benefits of various alternatives. As far as these costs are concerned, the essential point is that the cost of cutting the first ton of carbon is almost nil but the cost per ton rises as the percent reduction rises. For example, to achieve a 40 percent emissions reduction, the cost of reducing the last ton of carbon is $100 (Figure 160, 2580).

Using the RICE model, the optimal result requires emissions cuts of 4 percent in 1995, rising to 11 percent in 2100 (figure 161). It is worth noting that the reduction in global warming brought about by the optimal scenario, though small, is actually greater than the reduction that would result from the Kyoto Protocol. The RICE model calculates that the protocol would bring about only a 0.03 degree C temperature reduction in 2100, partly because the developing countries would increase their CO2 emissions above the business-as-usual level.

Besides this optimal scenario, three other scenarios were evaluated:

· Limiting emissions to 1990 levels, which requires large cuts in emissions starting immediately.

· Limiting temperature to an increase of 2.5 degrees C, which also requires large cuts in emissions, but the cuts can be delayed.

· Limiting temperature to an increase of 1.5 degrees C, which requires very large cuts in emissions, ceasing emissions completely by 2135 (2608).

The total costs over the period 2000-2100 of all the above options are given below, in trillion dollars (2000 US$):

· Business as usual (no reduction)
4.820

· Optimal scenario
4.575

· Global stabilization at 1990 level
8.553

· 2.5 degree increase
7.803

· 1.5 degree limited
37.632

Note, the calculated cost of stabilizing emissions at 1990 level assumes no emissions trading.

The total cost of global warming approaches $5 trillion, compared to a hypothetical world without the anthropogenic greenhouse effect (2613). By adopting the optimal scenario, $245 billion (or about 5% of the cost of global warming), can be saved.

The cost of implementing the Kyoto Protocol depends on how it is done, but all feasible alternatives cost more than business-as-usual option, making its implementation a waste of global resources (Figure 164). If emissions trading is not allowed, the total extra cost of Kyoto is $893 billion greater than the cost of the business-as-usual case. If trading is allowed within the OECD only, the extra cost is $562 million, and if global trading is allowed, a saving of $61 million occurs, although this last option is unlikely to occur because of the difficulty of assigning initial emission rights before trading begins, and the need to involve developing countries in commitments to emissions targets. Note that even this option is still more costly than the optimal scenario.

24.1.12
Conclusions

The consequences of global warming will hit the developing countries hardest, whereas the industrial countries may actually benefit from a warming lower than 2-3 degrees (2683). The developing countries are harder hit primarily because they are poor, giving them less adaptive capacity.

Despite our intuition that we need to do something drastic about global warming, economic analyses show that it will be far more expensive to make large cuts in CO2 emissions than to pay the costs of adaptation to increasing temperature. The optimal policy involves a relatively modest level of CO2control (2687).

“Why is it that global warming is not discussed with an open attitude, carefully attuned to avoid making big and costly mistakes to be paid for by our descendants, but rather with a fervour more fitting for preachers of opposing religions? This is an indication that the discussion of global warming is not just a question of choosing the optimal economic path for humanity, but has much deeper political roots as to what kind of future society we would like” (page 319).

The draft and final 2001 IPCC Summary for Policymakers, were rewritten by government-appointed scientists, resulting in changes to the text that emphasized the negative effects and minimized the positive effects of global warming, and gave a more certain impression of the link between greenhouse gases and temperature changes over the last 50 years (2689-2695). A spokesman for the UN Environment Program explained the change in emphasis thus, “There was no new science, but the scientists wanted to present a clear and strong message to policy makers” (2693).

A political decision stopped the IPCC from looking at the total cost-benefit of global warming and made it focus instead on how to curb further greenhouse gas emissions (2696). Therefore, the costs and benefits of various policy choices are no longer discussed within IPPC reports.

Some of the main IPCC analyses have begun to link climate policy with all other policy areas (2698). The IPCC now argues that well-being should be decoupled from production, that the focus should be on eco-efficiency, in a less industrialized and more decentralized world, with a more regionalized economy, with less consumption, with slower cars and trains, and with greater use of bicycles and sailing ships (2699 to 2707). In summary, because of climate change we have to remodel our world, and find more “appropriate lifestyles” (2708).

The important lessons of the global warming debate are threefold.

· First, we must be clear what we are arguing about: do we want to handle global warming in the most efficient way or do we want to use global warming as a stepping stone to other political projects?

· Second, we should not spend vast amounts of money to cut a tiny slice of the global temperature increase, when we could probably use these funds far more effectively in the developing world.

· Third we should realize that the cost of global warming will be substantial, about $5 trillion. Since early and rapid cutting back of CO2 emissions is costly, and can be counterproductive, we should focus more of our efforts on finding ways to reduce greenhouse gas emissions over the long run, through research and development of solar power, fusion and other likely power sources of the future.

Finally, the cost of global warming needs to be put into context in the global economy. The cost of mitigating climate change could easily reach 2% of GDP by 2050. This is a large amount of money, about the same as global annual military spending (2737), and should not be wasted through poor policy choices. On the other hand, if the world economy grows at 2 to 3 percent per year as expected, the total cost of managing global warming is the deferral of growth by just one year.

The scenarios proposed by the IPPC have very different economic outcomes. Estimated total income for the 21st century, under each scenario, is given below:

· A1 Global economic focus
$895 trillion

· A2 Regional economic focus
$621 trillion

· B1 Global environmental focus
$788 trillion

· B2 Regional environmental focus
$755 trillion

Given that global warming is a $5 trillion problem, and that the estimated cost of all other environmental problems in the 21st century is about $18 trillion, it is clear that we can leave our descendants a planet with the most possibilities if we focus primarily on the economy and solve problems in a global context (A1 scenario), rather than adopting the IPCC’s preferred option of focusing on the environment and solving problems in a regional context (B2 scenario) – which would involve a reduction of $140 trillion in income compared to A1.

24.2
Annotations

24.2.1
Premises

The Skeptical Environmentalist accepts global warming and its anthropogenic origin as a fact and this should be kept in mind when reading this chapter. If the phenomenon does not exist, the whole discussion is of course irrelevant.

Several authors doubt that the surface temperature has risen by 0.5 degrees over the past century
. The calculated surface temperatures is based on averages of data from selected land stations, plus data of variable quality from ocean sources. Some authors claim, that as well as being an incomplete record of surface temperature, the surface record is biased towards warmer temperatures due to growing urban heat island effects around many land stations.

In contrast to the surface record, satellite observations show only a small rise in temperature in the troposphere since 1979. This record is well-correlated with temperature data collected by weather balloons. The satellites also identify hot spots on earth, perhaps due to local human activities, such as towns, roads and industries.

The rise in atmospheric CO2 concentration over the second part of the 20th century is not questioned by Lomborg. At first sight, increasing CO2 levels may seem to be a reasonable explanation for the measured rise in surface temperature. But it has also been suggested [literature to be added] that the rise in temperature is not caused by the higher CO2 content of the atmosphere, but that the increase in CO2 follows, or is independent of the rise in temperature, the latter being the result of other influences, e.g., sunspots.

We believe that from a scientific point of view, there is still too little evidence to conclude definitely that rising CO2 in the atmosphere causes (or will cause) an unusual increase in surface temperature, although it seems plausible at first sight. But with Socratic doubt we must continue to raise the question : “Are things as they look like at first sight”, when we consider the complex and still poorly understood system which determines weather and climate?

As scientists, we must dare to question

· Whether the surface temperature increased as much during the last century as the surface record indicates, especially during the final 25 years of the century.

· If so, whether increased surface temperature is due to higher CO2 levels in the atmosphere, or one or more other causes.

· If so, whether further increases in CO2 will indeed lead to further increases in surface temperature.

·  And finally, whether the effects of changes in surface temperature and/or CO2 levels are really detrimental to our well-being.

24.2.2
Long term development of the climate

Attempts to use proxy indicators to estimate surface temperature changes in the past, before measured records were available, are scientifically interesting. But the conclusions are still subject to discussion. Besides the technical objections that can be raised against the mathematical treatment and interpretation of the data (see 24.2.1 but also literature to be added) we wonder how relevant the results are for forecasting.

Lomborg’s Figure 134 gives a slightly misleading impression because it does not show the confidence limits attached to the Mann et al. data. In the version reproduced in the 2001 IPCC Technical Summary, the average band of uncertainty (two standard errors) between 1000 and 1600 AD extends from – 0.7 degrees to + 0.3 degrees C. Peak uncertainties vary from more than –1.0 degree C, to + 0.6degree C. Within the measured temperature data, only 1998 (a year with an intense El Nino effect), exceeds the error range for the proxy data.

First, whether or not there was a Medieval warm period, or a little ice age thereafter, is of limited importance to our current situation. The consequences of a Medieval warm period, if we knew them, may be very different from the consequences of a temperature rise in the next century.

Secondly we have not seen produced a reliable correlation between proxy indicators and actually measured temperature rise over the last 150 years (since 1850).

The combination of datasets from proxy indicators before 1850, with suspected direct measures of temperature rises thereafter, to indicate that we have been facing the previous century a global warming of 0.5 degrees, much higher than ever in the past, seems scientifically irresponsible.

24.2.3
How much does CO2 affect the temperature?

It is certainly important not to neglect the rise in temperature that could be caused by increasing concentrations of greenhouse gases. The developing understanding of how this effect could be modified by other influences is scientifically interesting, but as yet very inconclusive with respect to consequences. What we have learned from various studies is that climate change is far more complex than we thought in the past, with the driving forces and feedback mechanisms still not fully understood. That should give cause for modesty in projections and forecasts.

The story of the ozone layer is instructive. The coincidence of global production of CFC gases with ozone depletion was observed for several decades. Based on chemical and physical evidence, a correlation was established, but the initial theoretical models had to be modified in the course of the investigation to make them a good fit with observations (Paul J. Crutzen and Thomas E. Gradel, Atmosphere, Climate and Change. The Scientific American Library, NY 1995).

24.2.4
Are the scenarios realistic?

The wide spread in results from different models and scenarios is a strong indication that global warming studies require significant refinement to adjust the parameters used in computer models.

Between 1850-1925 human emissions increased to 1 Gt/y, the CO2 level increased from 280-310 ppmv (Δ=30) and the temperature increased by 0.2 degrees C. Subsequently, between 1925-2000 emissions increased to 6.5 Gt/y, CO2 increased from 310 to 370 ppmv (Δ=60) and the temperature rose 0.6 degrees. We note that the increase in CO2 concentration coincides well with temperature increase but not with the increase in human emissions. Therefore, much is still unknown about the natural carbon cycle, the fate of extra carbon from human emissions, how the various sources and sinks behave, and how they would respond to increasing CO2 in the atmosphere.

It should be noted that the IPCC does not present the model outputs as predictions, but as indications of possible future outcomes that can be used as warning signals. It is however also true that the media and various organizations treat the model outputs as forecasts.

Lomborg discusses the transition from fossil fuels to renewable fuels, and concludes that a transition from coal-fired power to solar power will be well-under way by the middle of the 21st century. However, this transition is based on an assumption that continued research and development in solar energy will reduce its production cost to a lower level than coal-fired electricity. There is no reason to believe this will be so. Coal is a very cheap energy source, it will still be abundant at that time, its cost may be even less than today, and new technologies to improve the energy conversion ratio from coal (such as gasification) are likely to be developed for large-scale use. If coal is to be replaced by renewable energy within the timeframe Lomborg expects, it is likely that the replacement will not be due to economic forces, but will require regulatory intervention, and will incur significant economic costs.

The potential to expand nuclear fission to provide energy while reducing greenhouse gas emissions is not mentioned. This technology is now reasonably mature, with further advances in efficiency and safety in advanced stages of development. Although nuclear power is currently out of favour in most developed countries due to issues of waste disposal and safety, it is likely to be re-appraised in the coming decades, especially if rapid global warming demands large and rapid cuts in greenhouse gas emissions.

24.1.5
Consequences for agriculture

It is impossible to make business-as-usual scenarios for agricultural production. We have no retrospective view on ‘natural’ developments, because agriculture has been strongly and favorably influenced by human inventiveness and endeavour. The earth has many crops that are adapted to very different conditions. If negative effects are expected from global warming, plant breeders will focus on selection of appropriate genotypes for conditions in each region. An example of adaptation in the opposite direction is the successful adaptation of Maize to lower temperatures.

24.2.6
Consequences for sea level rise

Measures to meet the challenge of sea level rise are already being considered in several developed countries. Similar measures may be considered in aid programs for less developed countries.

24.2.7
Consequences for human health

The potential wider spread of tropical diseases through climate change will probably be small compared to increased disease spread resulting from increased travel.

24.2.8
Consequences for weather

It is remarkable that warming is most evident in colder areas, in colder seasons and at night. As well we see considerable variability in temperature trends between stations. Those who argue that global temperature is not increasing attribute the apparent warming to a bias towards stations in warming spots. But since there is so much variation in temperature trends between locations, seasons and time of day, one may wonder whether an overall calculation of global temperature is valid or useful.

It may turn out that a possible rise in ocean temperature is the only temperature effect we need worry about, because of the effect of thermal expansion on sea level rise, and the consequences for distribution of wildlife in the ocean.

24.2.9
The total cost of warming

Attempts must be made to calculate the total cost of warming, to enable different course of action to be compared, but these estimates contain such uncertainties, that they may turn out to be very incorrect in 20-50 years time when the bill is ultimately paid. The actual cost may be much more, or it may be less. Economic predictions appear to have been the most difficult ones to make.

24.2.10
The costs of the Kyoto protocol

Despite the difficulty of estimating the costs of warming, if different models are fed with the same parameters, useful comparisons between the costs and benefits of different courses of action can be made. To us, the conclusion seems reasonable that if the Kyoto Protocol comes into force, the OECD countries will be faced with a climate bill almost twice as large as it would be if no emission reduction measures were taken, because the emission reductions will result in only very minor temperature reductions (or will delay temperature increases by only a few years).

24.2.11
Other assessment models

The other assessment models contain the same uncertainly factors. Given this uncertainty, it is hard to be confident that a 4 percent cut in CO2 emissions will turn out to be a trustworthy optimum. The important point is that emission cuts of that size do not prevent much warming – they just delay it for a limited time.

24.2.12
Conclusions

In their popular book, Paul J. Crutzen and Thomas E. Gradel focus attention on the fact that if the world had not reacted early to information about the thinning of the ozone layer, an intractable problem would have developed rapidly. They use this as an argument that the warning signals on global warming also need to be taken seriously and acted upon.

We agree that the IPCC studies should be taken very seriously, but global warming is different from the ozone case because the relationship between cause and effect is far less clear, due to our limited understanding of how the Earth’s climatic processes are regulated. The increased CO2 level in the atmosphere is well established. On a theoretical base, some degree of global warming can be expected, but some scientists and skeptics doubt that it has yet been observed. In our view the best course is to invest heavily in climate research, but delay measures to reduce CO2 emissions, because the detrimental and beneficial effects of CO2 accumulation and reduction are not well known.

Part VI – The real state of the world

25
PREDICAMENT OR PROGRESS

25.1
The Skeptical Environmentalist

This civilization has over the last 400 years brought us fantastic and continued progress. Life expectancy is up, child mortality is down, there has been unprecedented growth in human prosperity, and our food production will continue to give more people more and cheaper food. We will not lose our forests, we will not run out of energy, raw materials or water. We have reduced atmospheric pollution in the cities of the developed world and have good reason to believe that this will also be achieved in the developing world. 

Our oceans have not been defiled, our rivers have became cleaner and support more life, and although the nutrient influx has increased in many coastal waters, like the Gulf of Mexico, this does not constitute a major problem - in fact, benefits generally outweigh costs. Acid rain did not kill off our forests, and our species are not dying out as many have claimed, with half of them disappearing over the next 50 years.

The problem of the Ozone layer has more or less been solved. The current outlook on the development of global warming, does not indicate a catastrophe. Rather there is good reason to believe that our energy consumption will change towards renewable energy resources way before the end of the century. Indeed the catastrophe seems rather in spending our resources unwisely on curbing present carbon emissions at high cost instead of helping the developing countries and increasing non-fossil fuel research.

This does not mean that we face no problems at all. Things are better now but they are still not good enough. On the global level it seems obvious that the major problems are hunger and poverty. Although we have witnessed great improvements both in feeding ever more people, ever better and bringing ever more people out of poverty, and although these positive trends are likely to continue into the future, there still remain some 800 million hungry people and some 1.2 billion poor people in this world.

In many areas it will make good sense to invest more in sound environmental management, as the discussion on air pollution pointed out. Although particle pollution is probably lower than at any time since the 1500s, lowering emissions even further will probably be a wise use of resources.

However, we have to realize that investing in an ever better environment is only one of the many ways we can invest in a better world, and that we must prioritize the environment against better education, more health care and better infrastructure, as well as improving conditions in the third world.

Prioritization is absolute essential if we are to achieve the best possible distribution of resources in society. However, it is made harder by two tendencies which supplement each other. Psychologically we have a tendency to underestimate large risks and to overestimate small ones (2773). At the same time the media have a tendency to focus on dramatic rather than everyday risks. This is a dangerous cocktail.

We must stop giving our environmental thinking a Doomsday perspective. It is imperative for us to see the environment as an important, but only one part of the many challenges we must handle to create an even better world.

On the whole I believe it is important to emphasize that being overly optimistic is not without costs, but that being too pessimistic also carries a price tag. If we do not believe in the future we will become more apathetic, hiding within ourselves.

25.2
Annotations

In this partial summary of the Lomborg book we have extracted objective scientific information from the text, leaving aside the author’s emotional reaction to the ‘litany’. The result is a reasonable overview of the major issues in the environmental sciences. One might disagree on particular views of the author, and also hold the view that certain subjects are covered poorly. When abstracting we were sometimes dissatisfied with Lomborg’s logical presentation of figures and conclusions. But we appreciate the efforts of Lomborg, as a political scientist, to integrate this great variety of issues.

A final criticism is that the author urges for priorities to be set, but is not himself very explicit on the setting of these priorities in his last chapter, which reads as a personal discussion of the issues raised previously.
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