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Abstract 

In my study I analyze how the role of 

natural capital has changed in particular 

trends, how it has emerged from time to 

time and how it has been brought into 

prominence again nowadays. I think that 

this is quite an interesting topic, since 

while for instance in the case of Marshall 

(whose work can be described as the 

textbook of the given era), or Nordhaus-

Samuelson, today’s textbooks do not really 
involve natural capital, the state of natural 

capital is rather changing, which arises 

interesting questions within economics as 

well. First I define natural capital and 

briefly outline its functions, and then I 

present the role of natural capital from the 

physiocrats through the neo-classics with 

some Schumpeterian detour. Finally, I 

present ecological footprint which based 

on importance of natural capital. 

The concept of natural capital today is 

almost inseparable from the concept of 

(the environmental aspects of) 

sustainability, which can be interpreted in 

different ways depending on which 

approach of economics it is based on. Thus 

we get different definitions of sustainability 

if we start out from the neoclassical 

welfare-based environmental economics or 

from the understanding of ecological 

economics. While the former is an 

economic growth-oriented techno-optimist, 

the latter is a steady state-oriented techno-

pessimist approach [MÁLOVICS – 

BAJMÓCY 2009]. Both sustainability 
paradigms emphasize the importance of 

ecosystems, which are generally grasped 

by economics through the concept of 

natural capital [EKINS et al. 2003, 

GUTÉS 1996].  
 

Keywords: natural capital, Jevons 

paradox, ecological footprint 

 

Összefoglalás  
Tanulmányomban azt vizsgálom, hogy 
hogyan változott a természeti tőke szerepe 
az egyes irányzatokban, hogyan tűnt fel 
időről időre, valamint hogyan került 
napjainkban ismét előtérbe. Úgy 
gondolom, hogy ez egy igen érdekes téma, 
hiszen míg például Marshallnál (akinek 
műve az adott kor tankönyveként írható le), 
vagy Nordhaus-Samuelson-nál, napjaink 
tankönyveiben a természeti tőke nem 
igazán jelenik meg, addig a természeti tőke 
állapota igencsak változik, amely érdekes 
kérdéseket vet fel a közgazdaságtanon 
belül is. Első lépésben a természeti tőkét 
definiálom, illetve annak funkcióit vázolom 
fel röviden, majd a természeti tőke szerepét 
mutatom be a fiziokratáktól kezdődően a 
neoklasszikusokon át egy kis schumpeteri 
kitérővel.  
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A természeti tőke fogalma napjainkban 
szinte már elválaszthatatlan a 
fenntarthatóság (annak is környezeti 
aspektusának) fogalmától, amely eltérően 
értelmezhető attól függően, hogy mely 
közgazdaságtani megközelítést vesszük 
alapul. Így különböző definíciót kapunk 
amennyiben a fenntarthatóságot a 
neoklasszikus jóléti alapokon nyugvó 
környezetgazdaságtani, valamint ha az 
ökológiai közgazdaságtani értelmezésből 
indulunk ki. Míg az első a gazdasági 
növekedés orientált techno-optimista, 

addig a második stabil méret-orientált 
techno-pesszimista megközelítés 
[MÁLOVICS – BAJMÓCY 2009]. Mindkét 
fenntarthatósági paradigma hangsúlyozza 
az ökoszisztémák fontosságát, amelyeket a 
közgazdaságtan rendszerint a természeti 
tőke (natural capital) fogalmán keresztül 
ragad meg [EKINS et al. 2003, GUTÉS 
1996].  

 

Kulcsszavak: Természeti tőke, Jevons 
paradoxon, ökológiai lábnyom 

 

 

What is natural capital? 

 

Neoclassical economics, considered as mainstream paradigm of economics, assumes that 

resources (consequently natural capital) are infinitely divisible, infinitely available, which 

assumption is incorrect because changes in natural capital are often irreversible 

[NORGAARD 1995]. Neoclassical economics handles nature as a subsystem of economy; 

nevertheless this problem ought to be viewed quite the contrary, that is, to define economy as 

a subsystem of nature because human economy cannot be imagined without the services of 

natural capital. Therefore, I agree with the latter (ecological economics) approach, that is, 

economic system embedded in nature.  

Ecological economics is a multi- and transdisciplinary and post-normal science that, in contrast to 

its name, requires linking the results of not only economics but also of other sciences (e.g. 

anthropology, psychology, sociology, politology). Post-normal science focuses on dynamic 

complex systems; in addition, it emphasizes the coevolution1of nature and society, and 

complements Kuhnian normal science2 in accordance with present challenges [FUNTOWICZ-

RAVETZ 2003, PATAKI - TAKÁCS-SÁNTA 2005]. The science cannot control uncertainty and 
the uncertainty of data may have serious consequences in the course of drawing inferences from 

the data. Furthermore, ecological economics advocates methodological pluralism. 

Natural capital may be interpreted in various ways and several definitions have been 

developed in relation. According to the generally accepted definition [COSTANZA–DALY 

1992, GOODLAND 1995], the natural capital is asset provided by environment which 

ensures the flow of different products and services. The products and services provided by this 

asset for economy are called ecosystem services, which is indispensable for economic activity 

and mostly unsubstitutable with human-made capital [UNDP et al. 2000, BUDAY-SÁNTHA 
2002, BUDAY-SÁNTHA 2004, GUSTAFFSON 1998].  
Natural capital provides various services, such as waste processing, erosion, protection 

against ultraviolet radiation, cleaning the atmosphere. COSTANZA–DALY [1992] defines 

                                                 
1
 Many feedback mechanisms can be found between the social and ecological systems, and if at least one 

changes and a mutual changing process starts, it results in coevolutional change. Furthermore, according to the 

coevolutional view, the welfare of people is determined by the relationship between social and ecological 

systems [NORGAARD 1985].  
2
 Kuhnian normal science is based on the hypothesis that the scientific community knows what the world is like, 

in addition, the success of the community’s attempts depends on whether it is willing to defend this assumption. 

It often does not allow new discoveries to prevail, as they would necessarily hinder the realization of its basic 

commitments [KUHN 2000]. 
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two basic types of natural capital, namely the renewable (or active) capital and the non-

renewable (or inactive) capital. Renewable natural capital, such as ecological systems, is self-

sustainable by using solar energy. On the other hand, in the case of non- renewable natural 

capital, for instance fossil fuels, usage means the eradication of a part of supply.  

According to EKINS et al. [2003], natural (ecological) capital is a complex concept that 

covers four different environmental functions, from which two are directly connected to 

production process. The first is the supply of resources required for production, that is, raw 

materials that are used for producing food, fuel, etc. The second is the absorption of waste 

produced during production, as in certain cases waste may be utilized for natural environment. 

The third environmental function is not directly related to production, but very important in 

several aspects, because it ensures a basic context and conditions that are crucial to implement 

production. It includes basic and essential services that are prerequisites for life, such as realizing 

the stability and resilience
3
 of ecosystem, protection by the ozone layer against ultraviolet 

radiation, ensuring local and global climate. Finally, the fourth function contributes to human 

welfare with services such as the beauty of the wild and other natural landscapes, or human 

health maintenance. The loss of these functions can result in ceasing human existence, for 

these functions cannot, or only to a small extent, be substituted with artificial capital. 

Based on what has been discussed, nowadays natural capital and finding its place in the 

certain paradigms have become a central issue, however, I attempt to describe where and how 

natural capital previously emerged. 

 

Emergence of “natural capital” by the classics 

 

Physiocrats are considered as the first political economic school, the physiocrat model defines 

economic processes as a circular process. Agriculture was the key variable due to its unique 

capacity to produce pure products. Pure product introduced the concept of surplus due to the 

gifts of nature. On the other hand, they regarded industry and trade unproductive because they 

do not produce pure products [MÁTYÁS 1998]. According to physiocrats, agricultural output 
and pure product determined the general level of economic activity. Based on physiocratic 

understanding, land cannot be reproduced, which reflects their physical thinking.   

Classical economists wrote at the beginning of the industrial revolution. The industrial class 

strengthened in this period, and the significance of landowners started to decrease. The most 

important research topic was rooted in the relationships between prices and their inputs (labor, 

capital and land) and their contribution to economic growth. They already recognized the 

important role of technological processes and capital played in productivity, but several 

classical economists, similarly to physiocrats, retained the distinguished role of land 

[HUBACEK – VAN DEN BERGH 2002]. 

Although classical economists, such as Adam Smith, Malthus and David Ricardo dealt with 

the limits of growth, they did it differently from modern theories that form the basis for the 

necessity of sustainable development. In this respect, the common feature of classics was the 

growth of human population, which was linked to the dependence on production [SPASH 

1999].  

                                                 
3
 The resilience of ecosystem means the extent of disorders that the system is able to endure „without tipping the 

balance from the existing locally stable state to another.” [ARROW et al. 2004, p. 297]. Losing this capacity is 
important for at least three reasons: (1) the non-continuous change of the system functions (that is, the way the 

system moves from one balance point to another) may lead to sudden loss of productivity, (2) as a consequence, 

an irreversible change can occur in terms of the options of present and future generations, and (3) the non-

continuous and irreversible transitions from a usual to an unusual state increase the uncertainties related to the 

environmental impacts of economic activities. 
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In his seminal work, The Wealth of Nations, Adam Smith returns to natural capital in several 

cases, but obviously in a more indirect way. It is basically implied that – although he 

considers the assets of nature as free goods – exactly in the connection of economic 

development and price mechanism these “free assets” can have a considerably serious value.4
  

He divides the goods derived from nature, called “rude produce types”, into three classes:5
 

· cannot be multiplied by the power of human industry at all, 

· can be multiplied in proportion to the increase of demand, 

· the attempt to be multiplied by industry is either limited or uncertain. 

 

Basically the first two categories have relevance in terms of my analysis; in addition, the 

description of the third class may also have significance.  

In connection with the goods of the first category, he unequivocally states: “In the progress of 
wealth and improvement, the real price of the first may rise to any degree of extravagance, 

and seems not to be limited by any certain boundary” [SMITH 1992, p. 225]. His approach is 

correctly based on that “those things which nature produces only in certain quantities” 

cannot be increased by human efforts despite of growing demand. Therefore, the prices not 

limited by an upper boundary are developed as a consequence of market mechanisms.
6
 It is a 

point of interest that his observations are more related to rarities. As in many other things, he 

was ahead of his time concerning these ideas; nowadays these statements apply to more and 

more goods, moreover – if catastrophe models are accepted – the last bottle of clear water will 

also change hands at an incredible price… 

The operation of market mechanisms certainly has price gouging effect in the third category 

as well. Here also several examples are mentioned; the example of the fish is instructive for 

instance, although it is put in a different light these days, because the “more fish requires 
more labour” price increasing mechanism is further shaded by the overfishing of seas and the 
incredibly low number of remaining populations (which is practically an upper limit).  

The protection of agriculture inspired the creation of several argumentative essays at this time 

(Ricardo: An Essay on the Influence of a Low Price of Corn on the Profits of Stock, Torren: 

Essay on the External Corn Trade, West’s Essay on the Application of Capital to Land, and 
Malthus: Inquiry into the Nature of Rent) [HUBACEK – VAN DEN BERGH 2002]. These 

studies together formed the main ideas of Ricardian economics, that is, economic growth must 

come to a standstill because of the exhaustion of resources. These monographs agreed that the 

restriction of grain import caused the increase in the price of bread, and as a result, it 

influenced wages and profit rate [HUBACEK – VAN DEN BERGH 2002]. Ricardo
7
 pointed 

out the limited productivity of soil [KOCSIS 1999]. 

It is definitely worth stopping for a moment and highlighting the fact that the school-founding 

predecessors already clearly formulated – apparently with their own set of tools – the two 

                                                 
4
 Of course, it has to be noted that the considerably instructive and sharp examples he describes are mainly 

related to exotic goods, the value of which was often extremely high due to its uniqueness – or the incredible 

wealth of its buyers, which they intended to display with purchases… 
5
 As a subjective comment, it would have been logically more obvious to interchange the second and the third 

categories. 
6
 For instance, based on Plinius, he demonstrates brilliantly and spectacularly that Asinius Celer gave an amount 

of approximately 66 pounds of present money for a surmullet; in addition it means that when Smith calculated, 

Celer would have given 88 pounds. 
7
Malthus and Ricardo debated about the shortage of natural resources needed for agriculture, in which Malthus 

claimed that when all the available agricultural areas are utilized, supplying further people with food is possible 

only if the intensity of cultivation is increased on the given land (absolute limits). „On the other hand, Ricardo 
explained the occurrence of decreasing returns by the quality deterioration of newly cultivated lands, as in his 

view it is obvious that first they grow plants on lands of the highest quality, and only then they start to cultivate 

increasingly poor lands” [KOCSIS 1999].  
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most important theses: certain irreplaceable (non-renewable) natural resources may become 

increasingly expensive (Smith), and the exhaustion of natural resources means an objective 

upper limit for economic growth (Ricardo). In this sense, it seems correct to say “we managed 

to forget natural capital”… 

John Stuart Mill introduced several new ideas in relation to land in his book entitled 

Principles of Political Economy. Mill extended Ricardo’s theory with considering the 
competing agricultural, mining, residential and industrial ways of using land, and he applied 

the concept of wage to the entire production.  He recognized that there are always lands of 

better quality, such as better soils, beautiful areas or more efficient production processes 

through patents, that is, the exclusive privilege to use a kind of process or business capacity. 

All this leads to extra income. As long as the owner of new production process is not able to 

serve the entire market, the price remains at its natural value [HUBACEK – VAN DEN 

BERGH 2002].  

Mill
8
 recognized the potential in non-renewable resources, which are present as actors 

endangering economic growth, independently of the pressure caused by population, 

furthermore he noted down the dangers of uncontrolled economic growth in relation to natural 

habitats, the independence of natural ecosystems and the importance of the beauty and 

greatness of nature. Mill claims that due to technology the difficulties caused by resource–
shortage, which he considers as increasing relative prices rather than suddenly emerging 

catastrophe [SPASH 1999]. Besides, Mill asserts that technological development “may delay 
reaching the final boundaries that happens sooner or later in any case; he extended the 

concept of shortage on depleting natural resources (minerals for instance), thus a further 

difficulty became perceptible without the Malthusian demographic problem deriving from the 

insufficient amount of lands” [KOCSIS 1999]. 
Malthus published his most important work, An Essay on the Principle of Population, in 

1798. The essay concentrated on population growth, which is necessarily restricted by 

natural environment. Malthus’ ideas go back to physiocrats; he maintained that the final 
source of economic development is the land [DEANE 1997]. Malthus’s essay focuses on the 

Malthusian law: for Malthus population growth and food production growth follow a 

mathematical path, which includes, as a logical necessity, the possibility of food shortage and 

poverty. According to Malthus, it is because natural laws show that growth is always faster 

than the growth in agricultural output [BECKER et al. 2005].  

If Smith and Ricardo grasped the basic problems in a completely accurate way, Mill and 

Malthus grasped one of today’s most urgent problems, overpopulation, and the resulting – 

based on the shortage of natural resources – starvations and social problems. (Which the 

societies of all time always try to push a little more aside with technological development…) 
It has to be noted that today the main trend of ecological economics builds on the nature 

image described by Malthus. The guidelines of Malthus’ nature image are reflected in these 
ideas as long as nature is considered as a target system obeying to given laws, which 

confronts humankind with required conditions and the extreme limits of economic activities 

[BECKER et al. 2005]. The (neo-Malthusian) theory was established by reconstructing the 

Malthusian theory built on increasing shortage of resources, which asserts that besides the 

traditional problem of population growth, the serious condition of land originates from 

environmental pressure, which also reduces natural resources [STELGUER 1995]. 

Similarly to Malthus, Wordsworth also experienced the beginnings of modern economy 

(industrial revolution) and a modern economic thinking (classical political economics). 

                                                 
8
 One of the most renowned ecological economists, Herman E. Daly acknowledged Mill’s work as his 

forerunner; similarly to Mill, Daly’s solution is establishing a steady-state economy, where humanity aims to 

maintain a constant population and physical economy, and to distribute economic products even more equally 

among the members of society [STELGUER 1995]. 
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Wordsworth’s thoughts on nature and humanity allowed him to introduce an alternative 
nature assessment in his notions of economics. Thus he could have an insight in into the 

relationship between nature and economy from several aspects: he recognized the 

fundamental contradiction between humanity and nature in the ideological grounds of modern 

economics. He claimed that nature is basically endangered. As early as the end of the 18
th

 

century, his ideas revealed the potential roots of modern environmental crisis, which were 

already integral parts of modern economics. In this respect, Wordsworth can be regarded as 

an early ecological critic of modern economics [BECKER et al. 2005]. 

Wordsworth claims that nature is point of reference for humankind. Humankind can fulfill its 

destiny not by turning away from nature (as by Malthus) but by turning to nature, cording to 

Wordsworth, it is an essential condition of good life. Wordsworth thus leaves the 

understanding of nature proposed by Malthus and Bacon in the sense that he sees humankind 

and nature not in conflict but in harmony. From this aspect, nature is ceases to be an outer 

limit for humanity (as by Malthus) but one of the sources of inner orientation. For 

Wordsworth, good life is inseparably linked to the interactions of nature. All this requires 

respecting nature [BECKER et al. 2005]. 

The difference between Wordsworth’s and Malthus’ views emphasizes the fact that based on 
the Malthusian understanding of nature and economy, it is impossible to completely 

understand the causes of modern environmental problems, and to achieve the total 

compatibility of economy and nature. At the same time, Wordsworth claims that sustainable 

compatibility has to be related with the different interpretations of nature, humankind and 

economy [BECKER et al. 2005]. 

 

Neoclassical economists’ concept of nature and some Schumpeterian outlook 

 

Jevons views production in a pessimistic way. Jevons is an outstanding figure of ecological 

economics, who observed in his researches that in Great Britain, coal production became 

increasingly efficient during the years, while the absolute coal usage increased [YORK 2006]. 

According to classical economists, the explanation of this so-called Jevons paradox is that as 

efficiency is increasing, the cost of coal per unit product is obviously decreasing, thus 

investments are increasingly made into coal-based technologies due to decline in price. 

Marshall’s work entitled Principles of Economics has been embedded in central debates, such 

as mathematical models, marginal analysis. It is quite interesting that Marshall’s works, as 
Adam Smith’s, were primarily read by modern economists who disregarded the attempt to 
integrate economics with ethics. Marshall officially introduced organization (e.g. division of 

labor and management) as the fourth factor of production, while he maintained land as a 

separate factor of production. For Marshall, land has special characteristics, which justify its 

distinguished role in production, since sometimes it is impossible to increase the supply of 

land by draining marshlands or watering deserts [HUBACEK – VAN DEN BERGH 2002]. 

After the well-known economists, the tendency was directed towards regarding the first half 

of the 1900s as a period when little or no attention was paid to resource exhaustion or 

environmental themes. With the exception of Harold Hotelling, who studied the optimization 

of non-renewable natural resource production. Gray’s early publications are also 
acknowledged, although less known. In fact, the foundations for the economic management of 

non-renewable natural resources were laid down by Gray and Hotelling [KOCSIS 1999]. 

Gray may have been neglected because he recognized that intergenerational resource 

allocation is rather an ethical than an efficiency question. Martinez Alier outlines some 

historical examples from the field of energy efficiency in relation to the forgotten scientific 

contributions in the period between Jevons and the 1940s [SPASH 1999].  
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Solow dealt with the long-term prospects of the economy using exhausting natural resources, 

and provided the following production function: Y = f(D,K,N)
 9

, where D = depleting natural 

resources, K = capital, N = labor. In this production function, inputs can be freely replaced by 

each other, which do not give a distinguished role for natural resources
10

 [HUBACEK – VAN 

DEN BERGH 2002].  
1. Table Summary of streams 

STREAMS  MESSAGE CONNECTION 
Physiocrats  Agricultural output and pure product 

determined the general level of economic 

activity 

 

Classical economists 

 Smith Considers the assets of nature as free goods 

which has can have a considerably serious 

value - natural resources may become 

increasingly expensive 

 

 Ricardo The exhaustion of natural resources means 

an objective upper limit for economic 

growth 

 

 Mill Non-renewable resources, as actors 

endangering economic growth 

technological development “may delay 
reaching the final boundaries that happens 

sooner or later in any case 

Herman E. 

Daly, 

ecological 

economists 

 Malthus The final source of economic development 

is the land 

Problem of 

overpopulation 

 Wordsworth Nature is one of the sources of inner 

orientation 

 

Neoclassical economists 

 Jevons Jevons paradox: efficiency growth vs. 

consumption growth 

 

 Marshall Land has special characteristics, which 

justify its distinguished role in production 

 

 Hotelling The foundations for the economic 

management of non-renewable natural 

resources  

 

 Solow Do not give a distinguished role for natural 

resources in his production function 

weak 

sustainability 

 Schumpeter All the goods can be traced back to the two 

original production factors (labour and 

nature) 

 

Source: Own edition 

                                                 
9
 It corresponds with weak sustainability, the representatives of which assume that artificial and natural capitals 

can be interchanged. According to this view, capital stock, that is the joint value of natural and artificial capitals, 

cannot decrease [GOODLAND 1995]. On the other hand, in the case of strong/strict sustainability, main 

criterion is that natural capital stock must remain on a given level, independently of artificial capital. That is, 

natural and artificial capital are not perfect substitutes [AYRES et al. 1998]. 
10

 This approach is rejected both by the representatives of environmental economics and of ecological economics 

[MÁLOVICS – BAJMÓCY 2009].   
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In Schumpeter’s work on economic development theory, natural resources reappear. Of 
course they are not the focus of analysis; moreover, this issue is only mentioned in the 

theoretical preface of the actual essay. Even so, his observations can be very instructive. 

Namely, after categorizing the goods, in finite steps he concludes that all the goods (both of 

production and of consumption) can be traced back to the two original production factors. It is 

worth observing the firmness of his statement: “Thus if we ascend in the hierarchy of goods, 
we finally come to the ultimate elements in production for our purposes. That these ultimate 

elements are labor and gifts of nature or “land”, the services of labor and of land, requires no 
further argument.” [SCHUMPETER 1980, p. 57]. For the Schumpeterian approach everything 
is “resolved into labor and land”, natural capital is unequivocally returned in the course of 

analysis. 

His words about the necessity to economize on the land are clearly suggestive, nevertheless, 

the exact assessment of natural capital goes beyond his ideas “…there would be no difficulties 
in principle in setting up some physical measure of the services of land however complicated 

the matter might be in practice” .” [SCHUMPETER 1980, p. 64]. He finally finds the answer, 
that is, “what the individual wishes to measure is the relative significance of quantities of his 

means of production”. This unfortunately does not allow to adequately assess natural 
capital…  
It is very instructive piece of the history of economics that Schumpeter touches on Adam 

Smith’s broadly understood analysis of natural capital, and he concluded that from the two 

original factors (labor and land) Smith regarded labor as primary. Moreover, in a more 

simplified way, he asserts: “… the use of land demands no sacrifice in disutility from us… It 
is true that Adam Smith clearly thought of productive powers offered by nature as free 

goods…” [SCHUMPETER 1980, p. 58] 
 

Ecological footprint 

 

Nowadays the most known indicator based on natural capital is the ecological footprint. 

“Ecological footprint (EF) analysis is an accounting tool that enables us to estimate the 

resource consumption and waste assimilation requirements of a defined human population or 

economy in terms of a corresponding productive land area (global hectare - gha)” 
[WACKERNAGEL-REES 2001, pp. 21-22]. According to the WWF report [2006], 

humanity’s demands on natural resources exceeds the biocapacity of the Earth with 25 %, and 
this figure will presumably increase in the future.  As the population of the world grows, so 

does the energy- and material consumption. According to present estimations, by 2050, an 

overshoot (overrun) of 200% will be reached if humans do not change their consuming habits 

and do not introduce environment-friendly technologies, such as solar energy-based economy.  

One of the most significant advantages of EF is that it gives a clear and simple message in a 

digestible form. An indicator that is easily interpretable can be given priority in decision-

making. Another great advantage of ecological footprint is that the required data can be easily 

accessed from different databases. Ecological footprint starts out from consumption, thus the 

problem of geographical substitution can be eliminated. The EF takes account of the fact that 

richer countries may locate their polluting activities in other countries. In EF calculation, 

consumption is categorized into 5 classes: food, housing, transportation, consumer goods and 

services. In the course of calculation, consumption is transformed into land.  

 

Estimating the ecological footprint is a multi-stage process [WACKERNAGEL-REES 2001]. 

In the first step, an average person’s annual consumption of certain items has to be estimated 
using regional or national data (total consumption divided by population). By using 
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production and trade figures of national statistics, trade-corrected consumption can be 

computed:  

trade-corrected consumption = production + imports – exports, 

The second step is to determine the land area appropriated per capita (aa) for each major 

consumption item (i): 

aai =ci/pi, where 

 

ci consumption of i product per capita (kg/capita), pi amount produced on one hectare (kg/ha). 

In the third step, the total EF per person is determined: 

EF= ∑ aai,  where 

i = 1-n, n all, annually purchased consumption goods and services.  

Finally, the ecological footprint of the region/nation (EFn) can be computed by the following 

formula: 

EFn = N(EF), where 

 N indicates the population size of region/nation.  

In a more simple way, ecological footprint can be calculated by the following formula:  

EF = population • consumption • efficiency 

The EF analog with the formula illustrating humanity’s impact on its environment (I = P • C 

• T), according to which the extent of humankind’s biosphere transforming activities (I) 
directly depends on three closely connected factors, namely population size (P), extent of 

consumption per person (C) and environmental impact of unit consumption – the latter is 

present in ecological footprint as technological (T) component, because – ceteris paribus –  

production technology greatly determines the environmental load of a given consumption 

level. 

WWF’s Living Planet Report [2006] includes the ecological footprints of countries, and it 
reveals that the average ecological footprint per person required for sustainability is 1.8 

hectares. The United Arab Emirates have the largest ecological footprint, 11.8 hectares, the 

United States of America has the second position (9.6 hectares) and Finland is in the third 

place (7.7 hectares). However, it is worth analyzing the results considering the circumstances 

of the particular countries, and we can conclude that small ecological footprint does not 

necessarily mean the spread and integration of environmental consciousness, it much rather 

indicates poverty. For example, Afghanistan’s ecological footprint is 0.1 gha, Bangladesh’s is 
0.5 gha. Thus those who “live high” have responsibility for elaborating various ways to 
reduce the EF (efficiency improvement, decrease of environmental pressure in goods 

production, decreasing consumption), for changing consuming habits and for emphasizing the 

need to change. The data also indicate that the consumption of the rich sets limits to the 

opportunities of the poor, because the rich countries are already overusing resources. Based 

on present tendencies, GDP growth and use of current technologies may lead to unsustainable 

exhaustion of natural capital and waste absorbers brimming over.  In Hungary, average 

ecological footprint per capita was 3.7 global hectares in 2006, that is, the Hungarians “use 
up” the double amount of land deserved based on the average global EF per person. 

Although EF calculation has shortcomings, it provides an accurate picture of the state of 

environment and it can facilitate to put strong sustainability into planning. “Since 2003, 
respectable a scientific and political science advisory board has been dealing with this 

indicator, and in several countries (Switzerland, Germany and Finland) the footprint is already 

an officially accepted indicator.” [VIDA 2007 p. 1603] One of the most important value of the 
EF is to attract attention to environmental effect of consumption [CSUTORA 2011].  
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Criticism on ecological footprint 

 

Since the emergence of ecological footprint, it seems that this accounting tool and its 

indicators have become accepted almost without any criticism within the circle of scholars, 

policy-makers and international organizations [BERGH–VERBRUGGEN 1999]. Criticisms 

concerning ecological footprint nevertheless can be found. SZIGETI AND BORZÁN [2012] 
considers the ecological footprint is appreciated since a study by Stiglitz–Sen–Fitoussi. 

SZIGETI [2013] gave a summary on the time and location related processes of the index and 

gave a categorization of the countries into four group. However, owing to methodological and 

standardization problems and the shortcomings of data collection, its accuracy remains 

questionable. 

WACKERNAGEL AND REES [2001] defined ecological footprints on global, regional, 

national and local level. However, the values on the levels below regional level are rather 

inaccurate due to estimations, and several criticisms have been formulated regarding the lack 

of comparison on regional levels. The EF offers a one-dimensional indicator that sums up the 

total consumption (in terms of region, person and activity). It requires showing the different 

consumption categories by geographical areas. It is obviously impossible, because it is 

sometimes based on the estimated establishment of data that does not take account of the 

regional and local specificities of the region. A further possible error can be the substitution 

of national or global data for the missing regional data.  

Further criticism claims that ecological footprint does not differentiate between the 

sustainable and non-sustainable use of area. To be able to measure the extent of the 

unsustainability of economy and activities, we must realize the need for indicators that take 

account of the processes contributing to sustainability, as well as unsustainable resource-use 

and environmental deterioration, not only an overall land measurement. 

Besides the above mentioned ones, the EF method has been criticized several times because it 

does not provide future projections, and the EF analysis offers a static snapshot based on a 

single summary indicator, while ecosphere and economy are dynamic systems. COSTANZA 

[2000] claims that an aggregate indicator, such as EF or ISEW (Index of Sustainable 

Economic Welfare)
11

 may have both advantaged and disadvantages. The most evident 

advantage of an aggregate indicator is that it can be excellently used in decision-making. For 

example, if the ISEW indicator shows increase, it is evidently favorable, but if it shows 

decrease, it is unfavorable; the same applies for ecological footprint, if a country “demands” 
increasingly more land expressed in gha, it increasingly decreases the carrying capacity of the 

planet. Besides, the disadvantage of aggregate indicators lies in that they may convey 

distorted information if the data collection is not performed cautiously enough and the data 

required for indicators are not from proper database, in addition, uncertain, largely estimated 

data are used in the aggregation.   

AYRES [2000] considers it as a flaw of EF that it starts out from fossil energy consumption. 

If energy was not defined by coal-based sources, the value of EF would decrease 

automatically and to a great extent. Furthermore, beside the excessive emphasis on carbon 

dioxide, it does not pay attention to the second most important gas that is responsible for 

greenhouse effect, the methane.  In addition, he stresses that the EF seems to be anti-trade, as 

it assumes trade to be ecologically harmful. On the other hand, AYRES [2000] considers 

trade as useful because the areas struggling with ecological shortage can increase their 

carrying capacity by replacing certain services they have surplus of with services of which 

there is a shortage.   

                                                 
11

 ISEW corrects private consumption considered as starting point with different items influencing welfare 

[KEREKES-SZLÁVIK 2003]. 
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MOFFATT [2000] claims that if sustainable development can be realized, it must be 

examined how fair distribution is implemented between present and future generations; it is 

left unanswered by the EF, as well as what actions could decrease the EF, apart from decline 

in population and reducing the consumption per person.  The EF would become better 

applicable linked with other, more detailed methods, such as input-output analysis
12

, in 

decision-making.  

 

Closing thoughts  

 

I believe that it is quite instructive to follow the “way” of natural capital in the particular 
trends, and it seems that although its importance and the possible problems deriving from its 

exhaustion have been recognized in many cases, it still has not gained sufficient attention (it 

may have started to change nowadays). It is obviously greatly influenced by the problems of 

the given eras (state and availability of natural capital) to what extent natural capital is 

focused, nevertheless, it is interesting that even today the theories concerned with natural 

capital can “force their ways” with difficulty beside neoclassical economics, but hopefully it 
will not disappear again… 
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