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 1. Introduction 

The environmental crisis of the early 1970s, which was more evident in Anglo-Saxon countries 
than in other countries, became a public awareness and policy problem which led to considerable 
scientific and political discussion. To understand the theoretical framework of a new social 
discipline like environmental sociology, it is necessary to outline the broad terms of this debate. 

On the basis of an interpretative model aimed at combining population and technology variables 
with the social context in which they are found, this paper will try to examine the idea that 
economic development can simultaneously reduce the growth of the population and mitigate the 
deterioration of the environment. First we will examine the "overpopulation" approach to 
environmental degradation and then outline the "technology" position of B. Commoner. We will 
then try to illustrate how environmental sociology, a new discipline born from the environmental 
crisis mentioned above, entered that debate with its theoretical language and what the results of 
this were. 

The central thesis of this section of the paper is that the process of economic growth affects the 
relationship between population and environment in a paradoxical way. If, in the long term, 
economic growth can actually help stabilise the population thus reducing pressure on the 
environment, it can on the other hand entail drastic changes in production activities and 
consumption patterns that tend to have a negative impact on the environment. 

In this regard, the case of the developed countries today is a good example of how a relatively 
small share of the world population (about 20%) accounts for 85% of world income and is also 
largely responsible for global environmental degradation as a result of its production processes 
and consumption patterns. Therefore, although a smaller population usually enjoys economic 
growth, this does not necessarily mean better environmental conditions and so referring to 
population in terms of numbers is not enough – we also need to look at the economic activities, 
consumption patterns and lifestyles that characterise the population(2). 
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2. Population and environmental crisis: the views of Ehrlich, Hardin and Commoner 

When reference is made to the "overpopulation" interpretation of the global environmental crisis 
and therefore to the geographical and economic area of industrial and capitalist development, 
we immediately think of the positions of Paul and Anne Ehrlich and the Tragedy of the Commons 
of Garret Hardin. 

Paul Erlich’s formulation is expressed with extreme concision and clarity in terms that have been 
rightly defined as "a classic statement": 

"The causal chain of deterioration [of the environment] is easily followed to its source. Too many 
cars, too many factories, too much detergent, too many pesticides, multiplying contrails, 
inadequate sewage treatment plants, too little water, too much carbon dioxide – all can be 
traced to too many people" (Ehrlich, 1968, pp. 66-67). 

Even if this may seem a simple explanation, it is a formulation that clearly indicates the 
predominance of demographic growth as a prevailing cause of environmental decay. Returning 
to the same theme, twenty years after his famous work The Population Bomb (1968) was 
published, his approach has not greatly changed, even if he recognises that other macro-
variables must be considered in order to explain the current environmental crisis: "global 
heating, acid rains, depletion of the ozone layer, vulnerability to epidemics and exhaustion of 
soils and ground water tables are all […] related to the growth of the population" (Ehrlich and 
Ehrlich, 1990). 

In this second contribution, written by two authors, and with a similar title (The Population 
Explosion), the account of the concept of overpopulation is particularly relevant in that it is 
compared to the concept found in the historical and social sciences (e.g. the French idea of a 
"démographie large"(3) or population sociology). In fact, the authors do not take the notion of 
carrying capacity to its biological extremes nor do they exaggerate the descriptive concept of 
demographic and territorial density. As rightly underlined by the authors, the key to 
understanding the phenomenon of overpopulation is not in fact population density but the 
relationship between the number of people occupying a given territory and the resources 
available in that territory. It is this relationship that determines the environment’s ability to 
sustain human and social activities and which we refer to as carrying or maintaining capacity. An 
area can then be defined as overpopulated when its carrying capacity cannot sustain the human 
population in the long term (Ehrlich and Ehrlich, 1990). 

Hardin’s thesis, which closely links the environmental crisis with demographic growth, provoked 
great reverberations not only in the scientific world but also among a wider public, including the 
ecologist movement. The premise from which Hardin starts is very explicit: the problem of 
overpopulation must be classified in a specific group of questions - those for which there is no 
technical solution. Action to reduce the negative aspects of excess population on the planet does 
not involve any social cost and a technological solution to the problem cannot be found in the 
same way as it can for the problem of over-fishing, for example. 

Hardin obviously draws from Malthus (some American sociologists list him among the 
conservative branch of neo-Malthusians). Since population grows exponentially and the world 
and its resources are limited, it would appear that the per capita division of usable goods must 
be reduced constantly to the share consumed by each one. Certainly the assumption that the 
world is finite is conclusive and Hardin places himself among those that simply underline the 
limits to which the human species is subjected. A finite world can only sustain a finite 
population. The conclusion to which the American biologist arrives after long reasoning is that 
the reproduction of mankind cannot be entrusted to the laissez faire approach of the liberal 
economists. On the contrary, if today we want to protect environmental goods as a safeguard for 
all common goods, we come up against the arduous but unavoidable problem of restraining 
individual freedom. 
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As we know, Hardin considers the behaviour of the medieval herdsman to maximise his own 
returns by continuing to increase his herd, in a situation where the necessary resources 
(common pasture land) are certainly open to free admission but are also finite.  

The unforeseen tragedy of the over-grazing of common land is a result of its having to be 
shared. In a situation in which each individual herdsman was trying to increase his own returns, 
the overworked common land was exhausted and went to ruin. In the same way, population 
growth threatens to destroy the environment because the number of users of common ecological 
goods increases, leading to a situation in which continuous demographic growth clashes with the 
finite natural environment. 

If, as for Mr. and Mrs. Ehrlich, the primary cause of environmental crisis resides in the 
accelerated demographic growth that has marked recent human history, the solution must 
necessarily be found in the stopping or slowing down of that growth. Moral reminders of our 
parental duty or appeals to our sense of social responsibility are of little value. Hardin goes as 
far as to criticise the Universal Declaration of the Rights of Man when it says that each family 
has the right to decide for itself. Liberal society considers the term "coercion" as a dirty word but 
it does not always have to be so. It goes without saying that the coercion of which Hardin 
speaks does not refer to the arbitrary decision-making process of irresponsible and distant 
bureaucrats. "The only type of coercion I suggest", Hardin says, "is mutual compulsion, agreed 
upon in a reciprocal way by the majority of interested persons" (Hardin, 1968, p.1247). 

Barry Commoner, an American biologist and environmentalist, is often described as supporting 
the "anti-Malthusian perspective". He explicitly sets aside the scientific hypothesis linking 
population growth to the decay of ecological quality in his discussion of the question, even if it 
should be noted that population rightfully enters in his simple and popular model. Population is 
nevertheless only one of the many factors that can affect the environmental structure and 
furthermore the degree of its influence cannot be evaluated without subjecting it to a 
comparative confrontation with the effects of other factors considered to be important. 

The overpopulation school stresses the limits and the concept of carrying capacity, a concept 
that arises in ecology even if the Ehrlichs, as already noted, find semantic leanings towards the 
human and social sciences. Commoner, rather than concentrating on the social and biological 
aspects of reproduction and overpopulation, considers that the socio-economic system and in 
particular production technologies are the real sources of environmental impact. His model 
avoids a single explanation of the environmental crisis in demographic terms and yet he seems 
to stress the technological factor excessively(4).  

We will now try to reconstruct Commoner’s analytical model by referring to a study which 
appeared in 1991 and presents it with particular clarity and scientific value. In order to show the 
system of relations involved in an empirical way, Commoner defines environmental stress as the 
amount of pollutants introduced into the environment annually. These pollutants are then 
identified with those substances that contribute to the deterioration of environmental quality. He 
applies this methodology to explain the origin of environmental crisis in industrialised countries, 
basing it on a simple algebraic formula that relates environmental impact to three determinant 
factors: population; affluence i.e. the quantity of goods or per capita resources consumed 
yearly; and technology i.e. the relationship between pollutants and the production technologies 
that generate them (expressed as pollutants per unit of product that generates them). 

The actual equation proposed by Commoner (1991, p. 201) as shown below helps us to specify 
more clearly the well-known and now universally famous formula (I= P x A x T) envisaged by 
Ehrlich and Holdren (1971). 
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Even in Commoner the inclusion in the model of the population variable assumes an almost 
instrumental role and this factor demonstrates that in advanced and developing societies alike, 
production technologies and economic processes in general are undermining the environment’s 
biophysical balances.  

 3. Sociology and the "New Ecological Paradigm"

How does the relatively young sociological science of the environment deal with these questions? 
Within the framework of classical sociology (Marx, Weber and Durkheim), it takes a more 
scientific approach. As shown in the figure below, the model proposed by environmental 
sociology (see Catton and Dunlap, 1980; Beato, 1993) incorporates the two macro-variables of 
population and technology but considers them in reciprocal interconnection with the social 
system, culture and the structure of the personality. The outcome is a very complex network 
that then tries to demonstrate the existence of a real factor of environmental crisis. It is society 
as a whole with all its structures that interacts with natural systems to condition - but also to be 
conditioned by - them. The subject of environmental sociology is in fact the two-way relationship 
between the social system and the environmental system.  

The analytical value of the New Ecological Paradigm (Catton and Dunlap, 1980) – the most 
commonly accepted sociological theory today - resides in the explicit assumption of the 
multicausal explanation of environmental crisis. It is therefore opposed to the analytical and 
single-minded approach of the overpopulation and economic conventional wisdom, preferring the 
multifactorial view which is more in keeping with the results of epistemological research and 
closer to European complexity theories, especially because the important macro-variables affect 
and are affected by environmental systems and are closely interconnected. 

In this kind of framework, the environmental system (including its internal ramifications) is able 
to influence the systems of personality, social structure, culture and technology while (and this is 
the aspect that the social sciences tend to analyse) these other systems clearly influence and 
condition the global ecosystem and individual ecosystems. 

We will now move on to look at the extended version of the primary ecological complex 
proposed by Martell (1994) which extends the number of possible linkages within the proposed 
theoretical picture. Therefore it is not technology itself that negatively affects the environment 
(a strictly technical approach rigidly based on some ingenuous Marxism, for example) but 
technology contained in a web consisting of interwoven strands of culture, social structure and 
personality. This idea further enhances the importance of the population-environment 
relationship. In our opinion this proposal takes a genuinely sociological approach to the question. 

It is useful to look at the various relationships that can be established between the different 
elements as shown by Martell (1994, p. 169). For example, we can look at the (religious) culture 
of a given population and consider to what extent it may influence reproductive attitudes and 
behaviour and what kind of effect this would have on the environment. But we also need to 
consider possible three-way connections between systems and social structures, population and 
environment. 

The structure outlined above does not as yet include the time element (in particular long-term 
effects) and so it cannot take into account the various stages of socio-economic development to 
be found in different social systems. In a pre-industrial society, or one that is only just beginning 
to modernise, population size and territorial distribution have greater influence whereas in a fully 
industrialised society negative influences on the ecological balances and natural resources will be 
more likely to come from the technologies used to produce goods and services and as a result of 
consumer behaviour. 
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Nevertheless it is not possible to look at the population or the productive process in isolation 
because today environmental public policies are universally asserted and institutionalised by the 
State and/or transnational political institutions and so there are also hidden conflicts and 
interests involved. As a result, today, a crucial factor in explaining the state of the environment 
is political action and it falls upon the sociological and political sciences to investigate the 
premises, conditions and, above all, the results of such action. 

 4. Conflicting cultures

The inclusion of the social and cultural variables in the analysis of environmental change can 
lead to a better understanding of this question. This is sufficient to justify the introduction of a 
complication into what can be considered a guiding scheme for analysis rather than a thorough 
model. In fact, while these variables may increase the uncertainty that normally surrounds 
scientific research on the environment by increasing the number of variables under consideration 
and therefore enlarging the range of their interactions, on the other hand these very variables 
can promote a better understanding and provide a more realistic picture of environmental 
problems. In this sense, the inclusion of social and cultural variables into environmental analysis 
represents a step towards a reduction of the uncertainty. 

In this connection, it must be noted that one of the most intriguing aspects of the recent debate 
on global environment is the relationship of research to public policy. In the past, these 
relationships were based on the belief that science should provide the decision makers with 
objective, ‘hard’ knowledge, to enable them to select and implement policy interventions which 
are essentially ‘soft’ since they are bound to factors such as financial constraints, political 
consensus, values, attitudes, etc.. At present, the study of environmental problems is an area in 
which scientists are only able to produce uncertain results for decision-makers who nevertheless 
have to make clear-cut decisions. (Quadrio Curzio and Zoboli, 1995) The scientists suggest 
discussing precautionary principles about environmental decisions, while decision-makers want 
to know how to deal safely with urban pollution, toxic waste disposal, and so forth. 

For social scientists, always used to dealing with problems of uncertainty in their research, this 
experience is a familiar one, and they tend to offer the policy makers information rather than 
solutions. Global environmental change is putting natural scientists in a position somewhat 
similar to that of social scientists since possible solutions of environmental problems lie no more 
in the sphere of influence of the former than they do in that of the latter. However, while for 
social scientists this is nothing new, for natural scientists this role appears to be much less 
comfortable since it breaks the conventional established relationships between science and 
policy. 

The normative approach of the Bruntlandt Report, centred as it is on the concept of sustainable 
development as the crucial policy goal at the global level, has certainly created considerable 
room for the social sciences. Since social scientists are less afflicted by scientific determinism, 
they may regard themselves as better prepared than other scientists to deal with certain 
established concepts (such as economic growth) and to consider the values embedded in 
economic and political choices and the conflict of interests that inevitably emerge when 
environmental problems are faced. 

However, a systematic approach to the concept of sustainable development indicates that there 
are no technical solutions to the vast range of environmental problems, nor can these problems 
be simply attributed to social dynamics. Rather, the right solutions are to be found through an 
analysis of the interactions between the two variables of environmental change. Having a 
sceptical attitude towards a technocratic approach does not mean replacing it with an equally 
misleading concept of social engineering. The social sciences are neither more nor less valid than 
the natural sciences: they are only different. While the natural sciences tend to close down the 
debate between differing standpoints, appealing to the universal rules of logic and evidence, the 
social sciences often are the debate. As Gallino recently pointed out: 
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"The environmental crisis which we are facing at present is also the offspring of a cognitive 
crisis. Inadequate models of the world as it is represented within the mind of social actors 
produce poor environmental policies both at the local and at the global level. In this field, more 
than elsewhere, the modest quality of the decisions is linked to the break existing between social 
and natural sciences [...] Decision makers perceive objects rather than processes, discrete 
elements rather than sets of relationships. In this way, breaking up the world cognitively turns 
into actions that truly risk breaking it up in reality". ( Gallino, 1992, pp. 273-274). 

Furthermore, it should be recognised that problems of the same nature and no less important 
than those just indicated may occur also within the social sciences. In this area too there is a 
tendency to create a misleading dualism as, for example, that coming from the idea that 
environmental degradation is linked essentially to the technological sphere. If this is true, then it 
follows that the solutions can also be found primarily in this area, first through the use of 
remedial technologies and, afterwards, through the diffusion on a large scale of clean technology 
and by using fewer raw materials and energy per unit of product (the so-called dematerialization 
process). Some examples often given in this regard are electric vehicles, photovoltaic cells and 
organic farming (Commoner, 1994). Today, in the industrialised countries such technologies 
exist, but unfortunately they have not yet been introduced on a large scale nor are they 
expected to be introduced within the next few years. The underlying assumption of this position 
is that the economic growth will allow technologies will have to face the scarcity of natural 
resources and the environmental pollution that economic growth itself tends to cause. What it is 
neglected in this way of thinking is that the technologies are themselves a social product. Of 
course, technical solutions responses to specific environmental problems are always welcome. 
However, on the whole environmental problems, by their very nature, cannot be resolved by 
simple technical solutions (Hardin,1968). If this point is omitted, technological determinism, 
thrown out of the door, will come back in through the window and settles itself within the social 
sciences.  

5. Population and environment: the paradox of economic growth

The growth of the population certainly has a substantial impact on the environment since it 
involves the intensive use of "natural capital", multiplying the pressure on both space and 
natural resources to obtain the necessary means for survival (food, water, etc.). Greater 
quantities of waste and higher levels of pollution are also produced. In the 18th century the 
world population increased at a rate of a quarter of a billion every 75 years, whereas today the 
same increase takes place in 3 years. In 1825, when Malthus completed his essay on population, 
the inhabitants of the earth were about one billion. In the following one hundred years they 
became 2 billion, half century later (1925-1976) they doubled, reaching 4 billion, in 1990 the 
figure grew to 5.3 billion, in 1995 to 5.8 billion. This leads demographers to expect that the 
number of individuals living in the planet will continue to increase for a long time in the future. 
The estimates of the United Nations for the year 2025 predict a population of between 7.6 billion 
(minimum variant), 8.5 billion (average variant) and 9.4 billion (maximum variant). 

It is certainly true that the fall in fertility rates indicates that in the future there will be a 
progressive reduction in the rate of the population growth, but it is estimated that total 
population will be sustained for at least another century thanks to a corresponding reduction in 
the mortality rate and to what demographers call inertia or momentum of the population, due to 
the extremely young structure of the current population. Since 40% of the population is now less 
than 15 years old, the population will grow when today’s young people reach reproductive age 
and the total number of births will be well above the total number of deaths (Pearce, 1993; Livi 
Bacci, 1995). 

Even more important is the fact that, over the last quarter century, 95% of the entire 
demographic increase occurred in the less developed countries, where about four-fifths of the 
world population are now living. The consequences of this situation on the carrying capacity of 
the earth are easy to see. In countries where the majority of the population often has a hard 
struggle to reach a minimum standard of living, rapid population growth will accentuate the 
problem of scarce resources and strongly undermine the stock of natural capital. 
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Two solutions are commonly envisaged to limit population growth in Third World: the first is 
based on controlling the fertility rate and the other on economic growth. In theory, these two 
solutions should be complementary but in practice they are often contradictory(5). Although 
some good results have been achieved, the first solution, control of fertility, not only comes up 
against many economic, social and cultural obstacles which severely limit its application in poor 
countries, but it also appears unable to cope with the size of the demographic problem. The 
second solution, economic growth, which is becoming more and more widespread, is also open 
to some basic objections. 

Firstly, it is worth recalling that basically this is the remedy that has been proposed by the 
developed nations to poor countries for the last half century. This is more or less the time that 
has passed since in 1949 the President of the United States, Harry Truman, in his inaugural 
speech to Congress, diagnosed that the problem besetting the poor countries was 
underdevelopment and therefore the best therapy was economic growth. Since then, the therapy 
of the rich West has not spared any area of the globe.  

The idea of economic growth, the outcome of the decolonisation process, has in fact colonised 
social practices no less than the cultural sphere of individuals all over the world, but it has 
almost never kept its own promises (Latouche, 1992). It is somewhat paradoxical that the most 
successful years of the theories of economic growth have also been those of the greatest 
population growth in developing countries and those of rising economic inequalities between the 
poor and the rich parts of the world. In this period, the failures of economic growth have been so 
frequent as to make it seem a myth (Berger,1981; Rist, 1996). Therefore, the sporadic cases of 
success in the international setting must be considered as surprising exceptions, which, as such, 
can only confirm the general rule of failure. 

This appears evident above all if we look closely at economic growth, that is, material well-being 
as expressed by the GNP. Income differences between rich and poor countries, already marked 
thirty years ago, have increased during this period instead of diminishing and are likely to 
increase even more in the years to come. The official figures clearly indicate that in advanced 
countries, the average per capita income which in 1960 was respectively 10 and 24 times more 
than that of developing and less developed countries, in 1990 had become 13 and 52 times 
higher and it is estimated that it will be 19 and 84 times higher by 2000. In other words, while in 
1960 the richest 20% of world population had incomes 30 times greater than the poorest 20%, 
by 1990, the richest 20% of the population had incomes 60 times greater than the poorest 20% 
(UNEP, 1995). 

To some extent, this disparity between countries has been mitigated by changes in recent years 
in the way statistics are calculated by the UNDP (United Nations Development Program). These 
changes primarily consist of new estimates of per capita income (expressed in PPP$ (Purchasing 
Parity Power) rather than in the US$) and of the use of new indicators (life expectancy at birth, 
adult literacy rate and gross enrolment ratio) in an attempt to build a new development index, 
that not by chance has been called the "human" development index (HDI), where the adjective 
makes any comment superfluous about the quality of the results achieved so far by western 
solutions in peripheral countries(6). 
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The conclusion to be drawn from these few data is quite clear: there does not seem to be any 
providential mechanism, any ‘invisible hand’ in today’s world economic growth mechanisms able 
to mitigate the economic and social inequalities between rich and poor countries and to reduce 
poverty. It is reasonable to think that the world process in which low-income nations are trying 
to catch up with the advanced countries is both unsustainable and misleading: unsustainable 
because if the Third World citizens were to reach the same levels of consumption of the citizens 
in advanced countries, the carrying capacity of the earth would be largely exceeded and the 
planet would literally implode; misleading because the world market is still based on unequal 
exchanges that continue to benefit the developed countries, or on protective barriers put up by 
them against exports coming from developing countries, while the direct investments of the 
advanced countries in developing ones, though decreasing, include more and more polluting 
productions. Therefore, developing countries tend to specialise in the production and export of 
goods with a high ratio of environmental pollution, but, at the same time, this production is not 
sufficient to allow an adequate level of well-being for the people living in these countries. 

Furthermore, apart from direct investments, the other kinds of resources channelled by the 
advanced nations towards the developing countries to promote their well-being have shown a 
clear trend towards a reduction: between 1984 and 1996, the net official development 
assistance (ODA) disbursed by OECD countries decreased from 0.35% to 0.25% of their GNP 
(UNDP, 1998).  

Certainly, it must be said that these resources have fostered remarkable improvements in health 
and in the sanitary conditions of the population in Third World countries. However, these 
improvements have had a contradictory effect: on the one hand they lead to a decline in the 
mortality rate and to an increase in life expectancy(7), but, on the other hand, they fail to make 
the significant reduction in the fertility rate that would stabilise the size of the population.  

It is also worth noting that the small increase of the per capita GDP observed in the Third World 
countries generally masks a very unequal internal distribution of wealth. Here, the poorest 20% 
of the population has at most 10% of total income or consumption, while the richest 20% of the 
population has a share of 68% (World Bank, 1997). Moreover, in many cases this imbalance is 
upheld by authoritarian political regimes. Dahrendorf refers to countries of this kind (1989) 
when, taking up a concept first developed by Sen (1981), he speaks about the sharp contrast 
between provisions and entitlements, that is between the potential availability of goods and the 
capacity of people to obtain them through the legal channels existing within a given society. In 
this way, marginality appears as a specific form of inequality which does not end with the 
greater availability of goods and services, but leads to people being excluded from some social 
rights. The population placed at the margins of society is not only the worst placed in the social 
ladder, but is also denied access to existing resources. It is reasonable to believe that in 
developing countries a similar distribution of wealth does not promote a decrease in the fertility 
rate and, at the same time, large sections of the population - especially the urban poor living in 
the big cities - are exposed to high environmental risks. This kind of situation has been clearly 
expressed by the World Bank report on environment and development : "Poor people in crowded 
squatter settlements frequently endure inadequate access to safe water and sanitation, as well 
as flooding and landslides, industrial accidents and emissions, and transport-related air pollution. 
The poor are often exposed to the greatest environmental health risks, and they tend to be the 
most vulnerable to those risks because of their poverty" (World Bank 1992, p.30). 

But there is a further objection to the assumption that economic growth will have less impact on 
the environment. In fact, even if we admit that economic growth can reduce the rate of 
population growth in developing countries (which would, in any case, be a long term process) 
and in this way also ease the pressure on the carrying capacities of the environment, this does 
not mean that this pressure would be automatically reduced overall. If economic growth means 
higher incomes, it also implies a larger scale of production and consumption and, consequently, 
more pollution and a greater amount of waste. 
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If this is the case, only if we are speaking in general terms is it possible to say that 
environmental problems in developing countries mainly result from the degradation of land and 
natural resources due to population pressure and immediate survival needs (water pollution and 
water scarcity, inadequate sanitation, soil depletion, deforestation,...), while in advanced 
countries environmental problems derive from industrial production and consumption patterns 
(carbon dioxide and nitrogen oxide emissions, depletion of stratospheric ozone, photochemical 
smog, acid rains, hazardous wastes,...). The contrast between population and lifestyles should 
not, however, be overestimated since industrialisation in a number of developing countries has 
tended to blur this distinction somewhat. (Veron, 1995 ; UNEP, 1995)  

To sum up, since population growth increases the demand for goods and services, it certainly 
implies greater environmental pressure. At the same time, economic growth, which is regarded 
as the best way of reducing the rate of population growth, is also associated with severe 
degradation of natural resources. Up to now, in developing countries the mechanisms of 
economic growth have been unable to reduce both the demographic pressure and the economic 
inequalities, but, at the same time, these mechanisms tend to strengthen the factors of 
environmental degradation resulting from economic activity. This is what we call the paradox of 
economic growth. 

 6. The responsibility of advanced countries

Of course, this kind of paradox does not apply to advanced countries: they have a decreasing 
quota of the world population and show a clear trend towards the stabilisation of the population; 
they display high levels of per capita income and a less unequal distribution of income and they 
are increasingly using anti-pollution technologies and promoting ecological consumption. 
However, their contribution to environmental decay remains altogether impressive since, even in 
these countries, large sectors of economic activity are still highly polluting and consumption and 
lifestyles are far from being sustainable.  

The economic growth does not cancel out the negative effects on the environment but only 
changes their nature. The slower demographic performance of the industrialised countries does 
not mean that for them population is not a relevant factor of environmental change. In these 
countries, the population still exerts significant environmental pressure: what is different from 
developing countries is that this pressure occurs not so much as a result of the total number of 
individuals (population size), but rather because of the way these individuals live and behave 
(their lifestyles). This pressure is mainly indirect, being mediated by the nature and scale of 
production, technological change and consumption patterns. Reference to some research 
findings may be helpful to illustrate this point: 

i. Pearce (1993) shows that in the period 1960-1984, only 46% of the increase in world 
energy consumption for commercial use (i.e. sources of energy other than wood or other 
forms coming from the biomass) can be attributed to population growth and 54% to the 
increase in per capita consumption levels, that is, economic growth. The growth of 
income seems to increase energy consumption all over the world, but appears to be a 
particularly significant factor in Asia and in Europe. On the other hand, although data on 
per capita energy consumption in 1960 and 1984 reveal that the most dramatic increase 
occurred both in less developed and newly industrialised world regions (above all in Asia 
and Africa where this consumption doubled, or more than doubled), the same data also 
show that in both years western countries still played a predominant role in this kind of 
consumption (see Figure 1).  
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ii. This picture is also confirmed by more recent data. As tables 1 and 2 show, in the last 25 
years electricity consumption has grown much more in developing than in advanced 
countries and a fairly similar change occurred in commercial energy consumption. In 
both cases, this is easily explained by the fact that developing countries started from a 
very low level of consumption. However in 1994, with one-fifth of the world population, 
industrialised countries consumed almost three-quarters of the world’s electricity and 
more than half of its commercial energy. This means that today the average Third World 
citizen can afford only 10% of the electricity and about 15% of the commercial energy 
consumed by his counterpart living in an industrialised country. More precisely, 
electricity consumption of the average Third World citizen ranges from one-hundredth, if 
they live in a very poor country, to one-fifth, if they happen to live in Latin America and 
the Caribbean. Likewise, citizens consume from 7% to 30% of commercial energy 
according to whether they live in a low-income or more developed country.  

Finally, between 1980 and 1992 the contribution of the industrialised countries to the 
world’s total greenhouse gas emissions (CO2) decreased dramatically, but in 1992 they 
still accounted for nearly the half of the total emissions, while in the same year the 
weight of per capita emissions in developing regions was no more than one-fifth of that 
of high-income economies - from a minimum of 11% in low-income countries to a 
maximum of 43% in upper-middle-income countries ( see Table 3). 

iii. Along the same lines, a decomposition exercise for CO2 emissions for the period 1961-
1991 based on Ehrlich’s I = PxAxT model leads Zoboli to show that in OECD countries 
the growth of emissions is mainly due to a strong increase of real per capita income - 
the affluence variable (A) - while the contribution of the population variable (P) is much 
weaker, although positive, and is more than compensated by a decrease in emission 
intensity - the technology variable (T). On the contrary, in non-OECD countries the 
greater contribution to the increase in total emissions derives from population growth, 
while the increase of real per capita income was nearly half of that recorded in OECD 
countries and emission intensity remained almost unchanged. (see Zoboli, 1996).  

iv. Similarly, Preston (1996) invites us to be sceptical about conventional calculation - as, 
for example, that of Myers (1994) for the period 1950-1985 - which attributes a major 
role to population growth (about two-thirds) in the rise of CO2 world emissions simply on 
the basis of the difference between 3.1% in the growth of CO2 emissions and 1.9% in 
the growth of population. First of all, Preston argues that since CO2 emissions are heavily 
concentrated in developed countries where rates of population growth have been well 
below 1.9%, failure to consider the regional patterns of emissions may result in serious 
errors in calculation. In fact, if regional differences are considered, population growth 
alone would increase levels of emissions by no more than 20% over 10 years.  

-- Table 1 -- 
-- Table 2 -- 
Secondly, on the basis of a reformulation of Ehrlich’s model in terms of variance and covariance 
in the rate of growth of each element included in the equation, Preston shows that in nine 
regions of the world, population growth can account at most for only a quarter of the variance in 
CO2 emission growth rates, while the remaining 75% must be attributed to affluence and 
technology. 
Finally, as regards four other environmental hazards (emission of carbon monoxide, nitrogen 
oxide, agricultural uses of pesticides and nitrogen fertilizers) and referring only to OECD 
countries, the data confirm that population growth plays a minor role in the variance in the rates 
of growth of these hazards. But, at the same time, the data also show that in these countries the 
population factor has a significant effect on the scale of industrial production, polluting 
technologies and increased affluence.  

-- Table 3 --  
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Once again, most present environmental stress is related more to the economic activity and 
consumption patterns of the developed countries than to the demographic pressure of 
developing nations. What is more, even in countries with lower economic performance the role 
of industrial processes and consumption activities seem more influential, although less so than 
population growth.  
v) Adapting data from the EPA (Environmental Protection Agency, U.S.), Bongaarts (1992) 
estimates that the global emissions of CO2 will increase more than fourfold between 1985 and 
2100 (from 6 to 26.1 Pgr* per year) and that this increase will be due to faster growth in the 
less developed countries (from 2.15 to 14,15) than in advanced countries (from 3.85 to 11.95). 
However, at per capita level the developed countries, whose contribution was 5.3 times higher 
than that of the poor countries in 1985, will contribute 3.8 times more in 2025 and 5.1 times 
more in 2100. Moreover, and more interesting, in the period 1985-2025 the net contribution of 
population growth to the increase in global emissions will be 42% as a result of the increase of 
population in the rich countries and 53% following the demographic growth in the poor 
countries. However, since the growth of world population will decelerate in the next century, the 
contribution of the population to the increase in global emissions will be reduced to 3% for the 
rich countries and to 39% for the poor countries in period 2025-2100.  
If, on the one hand, it is widely recognised that the population in developed countries also 
affects the environment, above all because the affluence and technology multipliers for each 
person are exceptionally high, on the other hand these countries do nevertheless have some 
reasons for being optimistic. Two of these seem to be particularly relevant A first reason for 
optimism derives from the positive relationship between some indicators of environmental 
quality and economic output. This takes two forms: 1) some environmental problems decline as 
per capita income increases (e.g. access to clean water, adequate sanitation, municipal waste 
disposal, protected areas, fewer lead emissions...); and 2) for other problems an inverted ‘U’ or 
bell-shaped relationship is identified - these problems initially get worse but then improve as 
incomes exceed a given threshold (e.g. problems caused by sulphur dioxide, suspended 
particulate matter,...).  
The existence of such a relationship is unquestionable. Nevertheless, some attention should be 
paid to the existence of a further relationship which shows that  
some indicators of environmental stress uniformly worsen with increased per capita output (e.g., 
carbon dioxide, municipal wastes, nitrous oxides...). In this regard, the World Development 
Report on Development and Environment rightly recalls that often in the OECD countries the 
links between economic growth and pollution are weakening, but the report also identifies a long 
‘unfinished agenda’ of environmental problems in these countries:  
"Nitrogen oxides, which are emitted largely by transport sources, have increased by 12 percent 
since 1970 in the OECD countries (except Japan), reflecting the failure of policies and technology 
to keep up with increases in transport. Municipal wastes grew by 26 percent between 1975 and 
1990 and carbon dioxide emissions by 15 percent over the past decade. Human exposure to 
toxic pollutants, such as cadmium, benzene, radon, and asbestos, remains a concern. 
Groundwater is increasingly polluted as a result of salinisation, fertiliser and pesticide runoff, and 
contamination from urban and industrial areas. Soil degradation persists in some areas, and 
encroachment on coastal regions, wetlands, and other natural habitats is still a concern. A 
number of plant and animal species are endangered; even larger numbers are threatened". 
(World Bank, 1992, p.40). 
Drawing on a large set of international data, a piece of research recently conducted by 
Grossman confirms the existence of three types of relationship between pollution and economic 
output. For some pollutants he does not find any evidence either that their conditions improve 
with increased per capita output. In such cases, the turning points appear to be well beyond the 
levels of income currently attained by the richest countries. What is more, Grossman points out 
that: 
- the relationship between environmental quality and increased income is not usually a direct 
one, but is mediated by the increased demand of the citizens of richer countries for policy 
changes; 
- to some extent in advanced societies, downward-sloping and bell-shaped patterns might be 
made possible by halting production of certain pollution intensive goods and importing these 
products from less developed countries with less restrictive environmental protection laws; 
- the turning point in the relationship between pollution and income tends to be reached faster 
for those aspects of environmental quality directly and immediately related to local health and 
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well-being. On the contrary, in cases where the effects on human health are less clear and 
immediate or pertain to populations living in far-off places or to future generations, economic 
affluence is less likely to produce improvements in environmental quality. (Grossman, 1995) 
A second reason for seeing economic growth as part of the solution to environmental problems, 
rather than being a source of the problem itself, is de-materialisation, a process whereby 
production may increase without a corresponding increase in the use of material resources. 
Of course, de-materialisation hinges very much on changes in the composition of economic 
output and in the techniques used to produce it. Since the pattern of development shows an 
initial shift from agriculture to industry and then from industry to services (whose share in GDP 
tends to rise systematically over time as a country gets richer), of the three sectors of economic 
activity services are those that use fewer raw materials and less energy and, therefore, do the 
least damage to the environment. Moreover, as a country develops, even within the industrial 
sector we can observe an increasing share of high-tech production as well as of cleaner 
technologies, which also involve a less intensive use of natural resources. 
Although de-materialisation is based on real processes, here again the excitement that it often 
provokes among the advocates of economic growth seems to be exaggerated. There are several 
reasons for this. First, it is worth noting that while in some cases services substitute goods, in 
others the contrary is true. Instead of going to a concert, we can buy a compact disk player or 
instead of going to the cinema, we can buy a video cassette of the movie that we want to see. In 
both cases we do not buy a service, but rather a material good through which we produce a 
service by ourselves. This is what has been called the ‘self-service economy’ (Gershuny, 1978). 
However, even when a substitution takes place, it may be the case that some tertiary activities 
(e.g., some kinds of tourism, vehicular transport of goods and persons) cause more 
environmental damage than other goods usually do. 
What is more, even a strong advocate of the de-materialisation thesis, like Gerelli (1995), must 
acknowledge that in more recent years this process seems to be weakening after the ‘golden 
age’ of the period 1970-1985. This is probably due to the fall in prices of some energy sources 
(oil, for example) and to a decreasing fear about a possible depletion of these sources. If this is 
true, it follows that the de-linking process of economic growth, energy consumption and 
pollution is not necessarily stable and irreversible. 
Gerelli also makes it clear that de-materialisation and ‘de-polluting’ processes refer to a single 
unit of GDP. 
"Therefore," he recognises, "if the total increase of GDP is high enough, the total consumption of 
resources and the pollution tends to grow, even though their impact per unit comes down". 
(Gerelli, 1995, p.XI)  
For instance, de-materialisation means that ecology-conscious designers reduce the amount of 
carbon dioxide released by existing car engines, but, at the same time, more cars are released 
onto more roads. In this way, a growing quantity of goods tends to cancel out the benefits 
deriving from better individual quality. Today, in the European Union, there are 48 motor 
vehicles per sq. km (98 in Italy) and 423 motor vehicles per 1,000 population (518 in Italy). By 
the year 2015, Europe foresees four times more cars than today. It is difficult to imagine a 
prosperous Europe without cars, as one in every seven persons earns a living from car 
production. But it is just as difficult to imagine Europe with the number of cars multiplying at the 
present speed. 
Finally, even if we admit that in the advanced countries an increase in GDP can take place 
alongside a systematic saving of energy and less pollution, it is worth noting that this 
relationship may be explained not only by the increasing use of clean and more efficient 
technologies, but also by what has been called the process of pollution ‘trickle down’ from 
advanced to developing countries (UNEP, 1995, p. 54). 
Some examples of this process are: the relocating of many of the most polluting and energy-
intensive industries (chemical, iron and steel, pulp and paper industries, and so on) from rich to 
poor countries; the exportation of hazardous wastes generated in the industrial countries to less 
developed countries that do not have proper facilities for treating them; unclear waste 
management policies; CFCs (chlorofluorocarbons) produced in developing countries and 
smuggled out to Europe and the U.S.; and the deforestation of vast areas in Third World 
countries caused by a growing demand for valuable timber on the part of western countries 
(UNEP, 1995; Veron, 1995; Lanza, 1997). 
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7. Conclusions 
Population is linked to the environment both in developing and developed countries for different 
reasons. In the developing countries, the environment is stressed by the increasing number of 
individuals and in the developed countries it is stressed by the way people live and behave.  
There are some reasons to believe that although economic growth may sometimes be regarded 
as part of solution to environmental problems, on other occasions it has to be seen as a source 
of these problems. Indeed, given the level of material well-being in advanced countries, an 
additional person in these countries consumes far more and places greater pressure on natural 
resources than an additional person in poor areas. The threat to the environment derives more 
from wealthy than poor nations.  
In this chapter we have tried to show that economic growth is to be seen as part of rather than 
a solution to the environmental problem. We base our opinion on two basic theses put forward 
by the advocates of this model: the thesis which connects environmental quality to the increase 
of per capita income and the thesis of the de-materialisation process. The confutation of these 
arguments makes western countries less convincing when they suggest that developing 
countries should resolutely adopt the model of economic growth in order to reduce population 
growth and pressure on the environment. 
Of course, poor people’s needs must be met and environmental quality has to be improved, but 
it is difficult to believe that this can come about by extending the pattern of economic growth 
experienced so far by advanced countries to the entire globe. It is unlikely that the earth could 
sustainably support the continued economic growth that would be necessary to ensure that all 
countries have the lifestyle and the level of resource consumption seen primarily in developed 
countries. 
Globalisation is today a very commonly used (and often abused) concept. It does not just mean 
that the countries of the world today are more interdependent than ever before because of a 
greater openness in international trade, technology, the labour market, information and so on. 
Globalisation has its own hierarchies - it consists primarily in the ‘westernisation’ of the world, in 
other words, a world driven by market forces. In a highly interdependent world it is unlikely that 
the less developed countries can elude the economic, social and cultural influence of the rich 
nations of the West. Therefore, as Ricolfi (1994) points out, poor countries may decide not to 
take up the western model unless the West is able to change its consumption patterns and 
lifestyles significantly. In this sense, it can be said that the environmental policy of the advanced 
countries is logically more important than that of the developing countries and that they have a 
responsibility which is not only based on historical and ethical factors, but also has a technical 
and functional side. 
According to Ricolfi, a re-orientation of the economic systems of advanced capitalist countries 
towards a sustainable pattern is possible, since there are solid theoretical foundations to 
criticisms of the standard economic discourse as found in some areas of sociology, psychology 
and even within the economic discipline, thanks to the work of ‘heterodox’ economists such as 
A.O. Hirschman, F. Hirsch, T. Scitovsky, and A. Sen.  
However, to say that in developed countries a sustainable pattern of production and 
consumption is possible does not mean it is also probable. In fact, this process comes up against 
various obstacles. But we do not intend to address this question here, since the purpose of this 
chapter is not to find the right answers, but only to raise some relevant questions about the 
relationships between population, economic growth and environment. 
  
Notes 
1. This paper has been jointly prepared by the authors. However, for practical reasons, 
paragraphs 2 and 3 are to be attributed to F. Beato, paragraphs 4, 5 and 6 to F. Chiarello, the 
introduction and the conclusions to both authors. 
2. The internal composition of the population (size and type of households, social stratification, 
income distribution, age, gender, etc.) should also be considered in the analysis of 
environmental problems in developed societies. However, since the aim of this paper is to 
discuss more general questions concerning the relationship between population and 
environment, the analysis of the different positions of the various population subgroups vis à vis 
the environment is left to one side for now.  
3. démographie large – demography studied in its broadest terms. 
4. It should benoted that Ehrlich, like Commoner, also foresees all the variables on the right of 
the famous equation I= P x A x T where P = Population, A = Affluence and T= Technology. 
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However, both researchers conclude by emphasizing the predominance of one variable over the 
others. For Commoner, in the causal process leading to the environmental crisis, the role of 
technology within the economic process is predominant. For Ehrlich and his colleagues the real 
cause lies in the increasing size of the population which can no longer be supported by existing 
natural resources. (For a reconstruction of the debate in the mid-seventies, see Marden and 
Hodgson, 1975. For a more recent reconsideration, see Livi Bacci, 1995). 
5. The International Conference on Population and Development held in Cairo in 1994 linked the 
two terms of population and development for the first time. However, after the Conference the 
contrast between those who stress population control as the best way to achieve development 
and those who are convinced that the decrease of population growth can only be reached by 
means of development is far from being resolved.  
6. More precisely, in the last few years the word ‘development’ has been coupled with many 
adjectives other than "human" such as, for instance, endogenous, self-centered, self-propelling, 
integral, sustainable (of course) and, more recently, social (World Summit on Social 
Development - Copenhagen, 1995). It has been observed that this profusion of adjectives looks 
like an attempt to magically exorcise the negative results of economic growth in the poor 
countries. "This is a good example of verbal diplomacy, which consists in changing words when it 
is impossible to change things". (Latouche, 1995, p.103)  
7. Besides, life expectancy cannot be considered per se an appropriate indicator of a "good" life 
if, in addition to ensuring physical survival, it does not remove the conditions of economic and 
social marginality in which large sections of the Third World population are segregated. 
* Pgr = Petagramms, i.e., 1015 grams. 
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Figure 1: Per capita energy consumption.* 1960-1984 
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Table 1. Electricity 

consumption 

        

World regions Total As % of 

world 

Index Per capita  As % of p.c. 

consumption

Index 

 (mill.of kwh) consumption (1970=100) (kwh) in industrial 

countries 

(1970=100)

 1994   1970 1994 1970 1994  

         

All developing countries 3.305.423(a) 26,5 691 180 763 3,6 10,2 424

Sub-Saharan Africa 244.316 2,0 243 107 418 2,2 5,6 391

Arab States 285.262 2,3 1.233 205 1.229 4,2 16,4 600

South Asia 537.789 4,3 680 112 421 2,3 5,6 376

East Asia 1.185.738 9,5 855 161 936 3,3 12,5 581

South-East Asia and 
Pacific 

243.434 2,0 931 89 514 1,8 6,8 578

Latin America and the 
Caribbean 

728.905 5,8 485 547 1.556 11,1 20,7 284

Least developed countries 40.178 0,3 218 61 74 1,2 1,0 121

Industrial countries(b) 9.176.061 73,5 212 4.933 7.514   152

         

World 12.481.484 100 277 1.088 2.258   208

         

(a).This value exceeds by 39,801 millions of kwh (0.3%) the sum of single regions 
included in developing countries.  

   

(b). Includes Eastern 
Europe and CIS countries 

        

Source: UNDP, 1997         
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Table 2. Commercial energy 
use 

       

         

  Energy use (oil equivalent)     

World regions   Total  As % of 
world  

Pro capita  

 (thous. metric tons)  consumption (kg)  

 1980 1994 1994 1980 1994 1980 1994 1994 

   (1980=100)     (1980=100)

         

Low-income 
economies 

587.124 1.154.712 197 9,4 14,4 248 369 149

India 93.907 226.638 241 1,5 2,8 137 248 181
China 413.130 791.040 191 6,6 9,9 421 664 158
Other 80.087 137.034 171 1,3 1,7 114 134 118

Middle-income 
economies 

1.873.142 2.313.337 123 30,0 28,9 1.537 1.475 96

Lower-middle-
income  

1.448.776 1.647.009 114 23,2 20,6 1.632 1.449 89

Upper-middle-
income 

424.366 666.328 157 6,8 8,3 1.282 1.544 120

High-income 
economies 

3.789.479 4.543.482 120 60,6 56,7 4.644 5.066 109

         

World 6.249.745 8.011.531 128 100,0 100,0 1.419 1.433 101

         

Low-income as % 
of  

        

high-income 
economies 

15,5 25,4    5,3 7,3  
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Middle-income as 
% of 

        

high-income 
economies 

49,4 50,9    33,1 29,1  

         

Lower-middle-
income as % 

        

of high-income 
economies 

38,2 36,2    35,1 28,6  

         

Upper-middle as % 
of  

        

high-income 
economies 

11,2 14,7    27,6 30,5  

         

Source: World 
Bank, 1997 

        

  
Table 3. Carbon dioxide emissions* 

World regions  Total  As % of world Per capita  

 (mill.metric 
tons) 

 emissions (metric tons)  

 1980 1992 1992 1980 1992 1980 1992 1992 

   (1980=100)     (1980=100)

         

Low-income 
economies 

2.063 3.880 188 14,0 18,2 0,9 1,3 144

India 350 769 220 2,4 3,6 0,5 0,9 180
China 1.489 2.668 179 10,1 12,5 1,5 2,3 153
Other 223 443 199 1,5 2,1 0,3 0,5 167

Middle-income 
economies 

2.831 7.221 255 19,2 33,8 2,9 4,8 166

Lower-middle- 1.664 5.565 334 11,3 26,1 2,6 5,1 196
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income  
Upper-middle-

income 
1.167 1.656 142 7,9 7,7 3,7 4,0 108

High-income 
economies 

9.877 10.246 104 66,9 48,0 12,4 11,9 96

         

World 14.770 21.347 145 100,0 100,0 3,6 4,0 111

         

Low-income as % 
of  

        

high-income 
economies 

20,9 37,9    7,3 10,9  

         

Middle-income as 
% of  

        

high-income 
economies 

28,7 70,5    23,4 40,3  

         

Lower-middle-
income as %  

        

of high-income 
economies 

16,9 54,3    21,0 42,9  

         

Upper-middle as % 
of 

        

high-income 
economies 

11,8 16,2    29,8 33,6  

         

*From industrial 
processes. 

        

Source: World 
Bank, 1997 

        

 
 


