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Abstract

This  paper  investigates  the  Ecological  Footprint  indicator  by 
focusing on a sustainable development and then a carrying capacity of land. 
The impact of man on nature is a theme explored in order to conduct an 
empirical analysis on the growth rate of population, the percentage of urban 
and rural population, in Europe. It 's an ongoing study the impact of CO2 

emissions  on  the  environment,  especially  following the  growth of  urban 
population. Thanks to an indicator, it's possible to compare the level of CO2 

emissions per inhabitant in the EU with levels in developing countries and, 
through a sectoral approach, we can see the total CO2 emissions per capita 
from  fuel  combustion,  from  electricity  and  heat  production,  from 
manufacturing industries and construction, from transport, etc.
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1 INTRODUCTION

Sustainable  development  is  “development  that  meets  the  needs  of  the  present  without  

compromising the ability of future generations to meet their own needs" (Bruntland Report, 

1987).  The possibilities for future generations to meet their own needs depends on:  i) the 

availability  of  a  composite  capital,  as  used  by  the  present  generation;  ii) a  degree  of 

substitutability of factors; iii) by a certain minimum level of critical natural capital, that it's 

necessary for the reproducibility of the biological system;  iv) the carrying capacity of the 

system, i.e. the amount of pollution and waste that the planet is able to withstand. 

The concepts of sustainable development that require a strong or very strong sustainability 

are based on assumptions increasingly pessimistic about the carrying capacity of land, and 

then on the  closeness level of  critical  natural  capital  and on the  substitutability  factors.  

Connected  to  the  notion  of  sustainable  development  is  that  of  intergenerational  equity, 

which is the concern to ensure equal opportunities for subsequent generations. To get an 

economy truly "sustainable" in relation to the regenerative and assimilative capacities of 

natural systems that allow us to live, you must rely on the principle of equity. It's possible to 

prevent the continued social and economic iniquity of which is so abundant in today's world 

and to manage our progress to sustainability through the attribution of value of  what  we 

measure rather than measuring what we value (Wackernagel et al., 2000).

In summary, to monitor progress towards sustainable development, you must be able not 

only to define, but also to measure the various aspects of sustainability: the limits that nature 

imposes, our impact on it and our quality of life. The measurability is not the only problem, 

but  progress  towards  that  greatly  help  progress  towards  sustainability.  The  indicators 

(environmental, social, economic, aggregates, etc) allow today to provide timely, accessible 

and reliable information, very useful to make decisions. Among the sustainability indicators 

of aggregate type, they are cited: i) TMR, Total Material Requirements, summary of flows of 

matter and energy in the economy; ii)LPI, Living Planet Index (average of indexes related to 

biodiversity);  iii) HDI, Human Development Index (average of longevity, aspects cultural 

and income); iv) GPI, Genuine Progress Index, supplemented by factors such as GDP taking 

into account the quality of life, pollution and consumption of non-renewable resources;  v) 
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ESI, Environmental  Sustainability  Index,  which  measures  the  progress  towards 

environmental sustainability based on a set of twenty indicators, each of which sums up to 

eight variables. 

2 ECOLOGICAL FOOTPRINT

An indicator for evaluating sustainability is the Ecological Footprint (EF hereafter). The EF 

method has been developed at the turn of the eighties and nineties by ecologist William 

Rees of the University of British Columbia’s School of Community and Regional Planning 

in  Canada and his  colleagues,  first  of  all,  then Ph.D.  student  Mathis  Wackernagel.  The 

method has undergone continual refinement over the last decade and, still, it's the subject of 

further analysis and research to improve its effectiveness. The analysis of the EF aims to 

overcome some problems related to the evaluation of carrying capacity used in the ecology 

of the human species, completely inverting the traditional question: instead of asking "how 

many people can the Earth support?", the EF method asks "how much land does it take to 

support each person?". In other words, the footprint does not focus on the number of heads,  

but the size of the feet (Wackernagel et al., 2000). Therefore, it becomes crucial not only the 

number of people but also the types of production technologies and consumption patterns. 

The EF is then defined as the total area of terrestrial and aquatic ecosystems required to  

produce the resources that a given human population (an individual,  family, community, 

region, nation, etc) consumes and to assimilate waste that the same population produces. 

The calculations are based on EF chance to estimate the resources we consume, the waste  

we produce and the possibility that these flows of resources and waste can be converted to 

an equivalent area of biologically productive land, necessary to ensure these functions. If the 

bioproductive space required is greater than what is available, we can reasonably say the 

rate of consumption is not sustainable.

The EF of a person is the sum of six different components: i) the surface of cultivated land 

needed to produce the foods and natural resources;  ii) the grazing area necessary for the 

breeding and to produce animal products;  iii)  the surface of forest necessary for harvest 

timber and paper;  iv)  the sea surface required to produce fish and seafood;  v) the area of 
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land required to accommodate housing and infrastructure; vi) and the area of forest needed 

to  absorb  emissions  of  carbon  dioxide  resulting  from  the  energy  consumption  of  the 

individual taken into account. It's measured in global hectares: a global hectare is equivalent 

to one hectare of bioproductive space in relation to the average global productivity. 

Table 1. Ecological Footprint and Biocapacity (2008)

The  footprint  can  be  compared  with  the  biological  ability  of  which  locally  has;  it's 

represents the total of the biologically production areas of a country or region, giving rise to 

an ecological deficit or  surplus. Calculations of this type, as far easier if referring to the 

entire world or nations, it's possible to implement even for smaller entities. In particular, in 

recent years, increasingly estimates are made for determine the EF of cities and towns or 

groups  of  municipalities,  provinces  or  regions.  It's  shown that  in  most  cases  the  cities 

"consume" much more soil than they would have if there were no phenomena of "transfer" 

of  natural  capital.  A  distinction  between  the  different  measurement  systems  for 

sustainability  based  on the  level  of  concentration  of  information  that  the  nature  of  the 

indicator aggregated or not.
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3 METHODOLOGY

There are two complementary approaches to calculate the EF: compound and component 

method. The compound method is most extensive and robust if we consider as the unit of 

analysis nation, since it refers to trade flows and energy data. The calculation is divided into 

three parts: i) the first part consists in the consumption of the population, taking into account 

more  than  fifty  food items  and not.  The  consumption  is  calculated  adding to  domestic 

production, imports and subtracting exports; ii) the second part of the calculation determines 

the energy balance, considering both energy generated locally and those incorporated in the 

products sold. Once the fuel  used, it's  converted to carbon content.  This part is used to  

calculate the energy footprint, i.e. the amount of area forest needed to absorb CO2;  iii)  the 

third section summarizes the calculation of EF in six types of land and provides the total per 

capita. Multiplying the value per capita for the population under consideration is obtained 

by the total footprint.

In  the  component  method  is  pre-calculated  values  of  EF  of  some  activities,  using  the 

characteristic data for the region or country concerned. Any set of data based on the life 

cycle  of  products  can  be  combined  and  transformed  to  determine  the  footprint  of  the 

products consumed. The purpose is to compute the majority of consumption through a series 

of analyses of the components that form the products, for considering the possible impacts 

of  human  activities.  Furthermore,  depending  on  the  level  of  specificity  required,  some 

components may be divided or omitted in the case the information is non-existent. 

In both methods, data sources are rarely congruent, the estimates are based on assumptions, 

methods and different samples. The two methods, using different information sources, have 

different sensitivity analysis in the determination of quantitative values.

Through the  use  of  conversion factors  or  productivity  defined by Wackernagel,  we can 

express the result in terms of world biologically productive land on average. This makes the 

result comparable with the values obtained from different studies on the footprint of other 

populations.  In  addition,  to  the  conversion  factors  Wackernagel  has  also  introduced the 

equivalence factors which assign different types of land by a percentage proportionate to 

their productivity. The total should then be compared with biocapacity of the country or 
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region surveyed. In biologically productive land must be subtracted 12% for the sustenance 

of biodiversity, the remaining 88% is considered as an area available.

The  analysis  is  further  based  on  the  European  data  collection  about  growth  rate  of 

population, urban and rural population, CO2 emissions. The main sources are the World 

Bank and Eurostat websites, and the International Energy Agency (IEA) and the European 

Energy  Agency  (EEA).  The  graphs  are  plotted  with  Gretl,  a  software  package  for 

econometric tasks and statistical analysis of time series.

4 CARRYNG CAPACITY AND GROWTH RATE OF POPULATION

The  analysis  of  the  EF  is  a  calculation  tool  that  allows  you  to  estimate  the  resource 

consumption and waste assimilation required by a given human population or  a certain 

economy and to express these quantities in terms of corresponding surface area production. 

The EF is among the aggregate indicators and it measures human impact on the Earth in an 

unambiguous  and comprehensive quantitative  pattern.  From a theoretical  point  of  view, 

there is no difficulty in conceptually defining the impact of man on nature and it's calculated 

as 

I=P⋅A⋅T
where I is human impact on the biosphere, P is people on the planet, A is affluence (average 

consumption of each person), and T is technology, i.e. a measure of the technical quality of 

the produced goods.

The carrying capacity is defined as the ability of an habitat and its resources to support a  

number of individuals without cracking the productivity habitat itself. The ecological weight 

is  equally  dependent  on  cultural  factors  and  ecological  productivity:  in  fact,  the  total 

ecological weight of any population varies when some factors change as average income per 

person,  the expectations of consumption,  energy and materials  efficiency. Moreover,  the 

global  economy  allows  to  everyone  to  have  access  to  resources  around  the  world 

(Wackernagel and Rees, 2000). Now the question is: how much does the population (P in 

the EF equation)  grow each year?  In the  matter  of  that,  we analyse  the  growth rate  of 

European population.  The growth rate  of  human population measures  as  it  changes  the 
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relative abundance of populations over time. The units of measurement of the growth rate of 

population are the existing individuals at a given historical moment. The population size can 

be changed only by four factors:  i) the number of births, that adds new individuals in a 

population,  ii) the  dead,  that  removes  individuals  from  a  population,  iii) immigration, 

adding  new  individuals  in  a  population  iv) emigration,  that  removes  individuals  in  a 

population. The growth rate of population is positive when in a population other individuals 

are add, it's negative when removed individuals are more than added individuals, equal to 

zero when an equal number of individuals is added and removed. The population size is 

known as  a  carrying  capacity  of  the  terrestrial  globe  and it's  the  size  beyond which  a 

significant increase can not occur due to limitations such as lack of food, water, space, etc. 

5 DATA ANALYSIS IN EUROPE

5.1 GROWTH RATE OF POPULATION 

We can verify empirically the growth rate of the population of all European countries in the 

fifty years 1961-2011. The analysed data are extrapolated from the site of the World Bank 

and they are related to the growth rate of human population for the following countries: i) 

Austria;  ii) Belgium;  iii) Bulgaria;  iv) Cyprus;  v) Denmark;  vi) Estonia;  vii) Finland;  viii) 

France; ix) Germany; x) Great Britain; xi) Greece; xii) Ireland; xiii) Iceland; xiv) Italy; xv) 

Latvia; xvi) Liechtenstein; xvii) Lithuania; xviii) Luxembourg; xix) Malta; xx) Norway; xxi) 

Netherlands;  xxii) Poland;  xxiii) Portugal;  xxiv) Czech  Republic;  xxv) Romania;  xxvi) 

Slovakia; xxvii) Slovenia; xxviii) Spain; xxix) Sweden; xxx) Switzerland; xxxi) Turkey; xxxii) 

Hungary. As it can be seen from the list, the data on the growth rate of world population 

have been modified in order to obtain a table containing only European states, and only for 

those years (eliminating, therefore, the data relating to 1960). 
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Table 2. Growth rate of European population (A-La). 

8
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Table 3. Growth rate of European population (Li-U)

By way  of  an  example,  the  reported  analysis  concerns  only  the  growth rate  of  Italian, 

Portuguese and Lithuanian population: the first for reasons of nationality of the author and 

curiosity of study, the second because it's  the European country in the fifty years under 

review with the highest  growth rate of population,  and finally  the third because it's  the 

European country in the fifty years under review with the lowest growth rate of population.

The time series is used to order the variables with respect to the time factor and it's possible 

to express its dynamics graphically. It's considered the growth rate of Italian population as 

variable.

9
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Figure 1. Time series Growth rate of Population: Italy (1961-2011).

The data analysis covers the period from 1961 to 2011 and it has an annual frequency. The 

initial value is 0.668383 percentage points, while the final value is 0.472755 percentage 

points: the variation of considered time horizon is given, then, by subtraction between the 

initial and final value which corresponds, in the case of the growth rate of population is 

equal to - 0.195628 percentage points. The growth rate of population varies within a range 

of values starting from the minimum value of 0.0015886 percentage points in 1995, and 

then arrive at the maximum value of 0.98576 percentage points in 2004. Therefore the width 

of the variation interval is of 0.9841714 percentage points. The dynamic is monotonically 

decreasing until 1999, after which there is a continuous and steady growth until 2004.

As a demonstration, we propose a graph (Figure 2) that includes all European countries,  

highlighting through a thicker line those in which the growth rate of population has been 

particularly high (Portugal) or particularly low (Lithuania), along the considered span of 

time, and then we analyse them jointly through a graphical representation (Figure 3).

10
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Figure 2. Growth rate of European Population.

The  empirical  analysis  allows  us  to  understand  the  growth  rate  trend  of  European 

population, which is a decreasing trend in most cases.

11
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Figure 3 shows, through time series, the growth trend of the population simultaneously in 

Portugal and Lithuania: if in this last State, during the fifty years, the trend is monotonically 

decreasing, in the first country it places particular emphasis on a fluctuation between the 

mid-'70s and the '80s. 

The measure of central tendency attempts to identify the more central portions of the data: 

the mean of all European States corresponds to a growth rate of 0.57%, value very close to 

the  median  value  (the  middle  number,  less  sensitive  to  outliers:  0.54%).  Therefore,  on 

average the growth rate of European population is positive, slightly higher than 0, although 

the trend is decreasing in almost all European countries. The mean of the growth rate of 

Italian population is 0.37%; the mean of the growth rate of Portuguese population is 0.36%; 

the mean of the growth rate of Lithuanian population is 0.28%. The construction of box-

plots can visually represent some key features of a statistical distribution: the degree of 

dispersion of data, the symmetry and the presence of outliers. The centre line of the box 

represents the median of the distribution, the horizontal lines of the box represent the first  

and third quartiles.  The interquartile  distance (distance between first  and third quartiles) 

provides a measure of the dispersion of the distribution, while the distance from the median 
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of the quartiles provides information about the shape of the distribution.

Figure 4. Box-plot (Italy, Portugal, Lithuania) 

The  distribution  of  values  (Figure  4)  is  asymmetric  for  Italy  because  the  distance  of 

quartiles respect to the median is not equal. There are not present outliers, i.e. values that are 

extremely high or extremely low compared to the distribution.

As  for  Italy,  even  in  the  case  of  the  other  two  countries  the  distribution  of  values  is 

asymmetric because the distance of quartiles respect to the median is not equal. In the case 

of Portugal, the interquartile interval is not very large, then half of the observations is highly 

concentrated around the  median.  Moreover,  it's  found also the  presence of  out  of  limit 

values (outliers). These values constitute a "fault" compared to the most of the observed 

values and therefore it's necessary to identify them to be able to analyse the characteristics 

and  the  possible  causes  which  have  determined  them.  We  point  out  outliers  for  other 

European  countries:  Belgium,  France,  Greece,  Hungary,  Liechtenstein,  Malta,  Norway, 

Slovakia, Switzerland.

13
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5.2 URBAN POPULATION

The  urban  population  refers  to  people  living  in  urban  areas  and  in  this  analysis  it's  

calculated  as  ratio  of  the  total  number  of  individuals  living  in  urban  areas,  including 

metropolitan  and  suburban  areas  of  a  country,  divided  by  the  total  population  of  that 

country.  We can verify  empirically  the  percentage  of  urban population  of  all  European 

countries in the fifty years 1960-2010. The analysed data are extrapolated from the site of 

the World Bank yet and they are related to the urban population for the following countries: 

i) Austria; ii) Belgium; iii) Bulgaria; iv) Cyprus; v) Denmark; vi) Estonia; vii) Finland; viii) 

France; ix) Germany; x) Great Britain; xi) Greece; xii) Ireland; xiii) Iceland; xiv) Italy; xv) 

Latvia; xvi) Liechtenstein; xvii) Lithuania; xviii) Luxembourg; xix) Malta; xx) Norway; xxi) 

Netherlands;  xxii) Poland;  xxiii) Portugal;  xxiv) Czech  Republic;  xxv) Romania;  xxvi) 

Slovakia; xxvii) Slovenia; xxviii) Spain; xxix) Sweden; xxx) Switzerland; xxxi) Turkey; xxxii) 

Hungary. Once again the data  have been modified in order to obtain a table containing only 

European states.

By  way  of  an  example,  the  reported  analysis  concerns  only  the  percentage  of  urban 

population of Italy, Belgium and Liechtenstein population: the first for reasons of nationality 

of the author and curiosity of study, the second because it's the European country in the fifty 

years under review with the highest percentage of urban population, and finally the third 

because it's the European country in the fifty years under review with the lowest percentage 

of urban population. The time series is used to order the variables with respect to the time 

factor and it's possible to express its dynamics graphically. It's considered the urban Italian 

population as variable.
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Figure 5. Time series Urban Population: Italy (1960-2010)

The data analysis covers the period from 1960 to 2010 and it has an annual frequency. The 

initial value is 59.4 percentage points, while the final value is 68.4 percentage points: the 

variation of considered time horizon is given, then, by subtraction between the initial and 

final value which corresponds, in the case of urban population is equal to - 9 percentage 

points. The percentage of urban population varies within a range of values starting from the 

minimum value of 59.4 percentage points in 1960, and then arrive at the maximum value of 

68.4  percentage  points  in  2010.  Therefore  the  width  of  the  variation  interval  is  of  9 

percentage points. The dynamic is monotonically increasing. 

As a demonstration, we propose a graph (Figure 6) that includes all European countries,  

highlighting through a thicker line those in which the percentage of urban population has 

been particularly high (Belgium) or particularly low (Liechtenstein), along the considered 

span of time, and then we analyse them jointly through a graphical representation (Figure 

7).
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Figure 6. Percentage of Urban Population
 

The  empirical  analysis  allows  us  to  understand  the  percentage  of  urban  population  of 

Europe, which is an increasing trend in most cases.
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Figure 7. Time series Urban Population: Belgium and Liechtenstein (1960-2010)

Figure 7 shows, through time series, the trend of urban population (%) simultaneously in 

Belgium and Liechtenstein: in both States, during the fifty years, the dynamic tends to be 

stationary. 

The  mean  of  all  European  States  corresponds  to  a  percentage  of  urban  population  of 

65.11%,  value  very  close  to  the  median  value  (66.7%).  The  mean of  the  urban Italian 

population is 65.7%; the mean of the urban Belgian population is 95.51%; the mean of the 

Liechtensteiner population is 17.25%. 

5.3 RURAL POPULATION

The rural population refers to people living in rural areas and in this analysis it's calculated 

as the difference between total population and urban population. The survey is conducted in 

a perfectly specular way on urban population. We can verify empirically the percentage of 

rural population of all European countries in the fifty years 1960-2010. The analysed data 

are  extrapolated  from the  site  of  the  World  Bank yet  and they  are  related  to  the  rural 

population for the following countries: i) Austria; ii) Belgium; iii) Bulgaria; iv) Cyprus; v) 
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Denmark; vi) Estonia; vii) Finland; viii) France; ix) Germany; x) Great Britain; xi) Greece; 

xii) Ireland;  xiii) Iceland;  xiv) Italy;  xv) Latvia;  xvi) Liechtenstein;  xvii) Lithuania;  xviii) 

Luxembourg; xix) Malta;  xx) Norway; xxi) Netherlands;  xxii) Poland; xxiii) Portugal;  xxiv) 

Czech Republic; xxv) Romania; xxvi) Slovakia; xxvii) Slovenia; xxviii) Spain; xxix) Sweden; 

xxx) Switzerland; xxxi) Turkey; xxxii) Hungary. Once again the data  have been modified in 

order to obtain a table containing only European states.

By  way  of  an  example,  the  reported  analysis  concerns  only  the  percentage  of  rural 

population of Italy, Liechtenstein and Belgium population: the first for reasons of nationality 

of the author and curiosity of study, the second because it's the European country in the fifty 

years under review with the highest percentage of rural population, and finally the third 

because it's the European country in the fifty years under review with the lowest percentage 

of rural population. The time series is used to order the variables with respect to the time 

factor and it's possible to express its dynamics graphically. It's considered the rural Italian 

population as variable.

Figure 8. Time series Rural Population: Italy (1960-2010)

The data analysis covers the period from 1960 to 2010 and it has an annual frequency. The 
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initial value is 40.6 percentage points, while the final value is 31.6 percentage points: the 

variation of considered time horizon is given, then, by subtraction between the initial and 

final  value which corresponds,  in  the  case  of  rural  population is  equal  to  9 percentage 

points. The percentage of rural population varies within a range of values starting from the 

minimum value of 31.6 percentage points in 2010, and then arrive at the maximum value of 

40.6  percentage  points  in  1960.  Therefore  the  width  of  the  variation  interval  is  of  9 

percentage points. The dynamic is monotonically decreasing. 

As a demonstration, we propose a graph (Figure 9) that includes all European countries,  

highlighting through a thicker line those in which the percentage of rural population has 

been particularly high (Liechtenstein, this time in red) or particularly low (Belgium, this 

time in blue), along the considered span of time, and then we analyse them jointly through a 

graphical representation (Figure 10).

Figure 9. Percentage of Rural Population

The empirical analysis allows us to understand the percentage of rural population of Europe, 

which is a decreasing trend in most cases.
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Figure 10. Time series Rural Population: Liechtenstein and Belgium (1960-2010)

Figure 10 shows, through time series, the trend of rural population (%) simultaneously in 

Liechtenstein and Belgium: in both States, during the fifty years, the dynamic tends to be 

stationary. 

The mean of all European States corresponds to a percentage of rural population of 34.89%, 

value very close to the median value (33.93%). The mean of the rural Italian population is 

34.3%; the mean of the urban Belgian population is 4.49%; the mean of the Liechtensteiner 

population is 82.75%. 

5.4  CO2 EMISSIONS

The problems of urban development are closely connected to its impact on the environment.

To get an idea of CO2 emissions per inhabitant in the EU, we show a graph (Figure 11).
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Figure 11. CO2 Emissions per Inhabitant in the EU (1990-2009)

The indicator compares the level of CO2 emissions per inhabitant in the EU with levels in 

developing countries, in tonnes per inhabitant. We can see a CO2  quantitative particularly 

high in Luxembourg.

g t=
 xt

x t−1
=

xt−xt−1

xt−1
=

xt

xt−1
−1

This ratio shows the growth rate of  CO2 emissions in the European Union and the analyses 

suggests the rate tends to negative (or slightly positive) in all countries under review.

The sectoral approach contains total CO2 emissions (in million tonnes of CO2) from fuel 

combustion and it includes emissions only when the fuel is actually combusted, and other 

considerable sectors.
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Table 4. CO2 Emissions from different sectors in the UE (2008)

Region/
Country/
Economy

Total CO2 

emissions 
from fuel 

combustion

Electricity 
and heat 

production

Other 
energy 

industries

Manufacturing 
industries and 
construction

Transport of 
which: 
road

Other 
sectors

of which: 
residential

Austria 69,32 15,2 8,43 12,57 22,09 20,81 11,02 7,38
Belgium 110,96 22,97 5,26 27,44 27,09 26,56 28,2 18,6

Czech 
Republic 

116,83 63,71 2,8 20,72 17,83 16,92 11,79 6,74

Denmark 48,41 21,77 2,47 4,83 13,7 12,76 5,63 2,92
Finland 56,58 24,32 2,7 12,16 12,7 11,52 4,72 1,89
France 368,23 50,79 18,86 70,53 124,7 118,67 103,35 58,54

Germany 803,86 337,27 26,01 118,14 148,36 139,86 174,08 121,43
Greece 93,39 46,38 3,49 9,19 22,06 18,96 12,28 8,33

Hungary 53,01 18,4 1,53 7,01 12,85 12,56 13,22 8,61
Iceland 2,2 0,02 0 0,69 0,91 0,83 0,59 0,01
Ireland 43,75 14,27 0,48 5,04 13,4 13,02 10,56 7,05

Italy 430,1 146,89 17,63 67,98 117,01 109,65 80,59 48,88
Luxemb. 10,4 1,06 0 1,48 6,44 6,4 1,42 1,34
Netherl. 177,86 57,15 10,85 37,78 34,96 33,84 37,12 16,82
Norway 37,61 0,76 11,8 8,01 14,04 10,43 3,01 0,5
Poland 298,69 158,41 8,38 37,73 44,16 42,67 50,01 31,29

Portugal 52,44 18,85 2,07 8,42 18,71 18,15 4,4 1,98
Slovak 

Republic 
36,23 8,65 4,74 9,31 7,05 5,77 6,48 3,07

Spain 317,63 101,39 18,26 55,14 109,07 95,23 33,76 19,44
Sweden 45,87 7,96 2,52 9,64 23,26 22,02 2,49 0,42
Switzerl. 43,7 1,97 1,09 6,51 17,25 16,97 16,89 10,8
Turkey 263,53 104,12 8,42 38,51 45,1 39,52 67,37 39,61
United 

Kingdom
510,63 194,87 32,49 58,78 124,8 114,93 99,7 76,46

Source: International Energy Agency (IEA)
Table 4 shows a leading CO2 emission from fuel combustion in each European country 

compared to other sectors in 2008. It's particularly high in Germany and the lowest CO 2 

emission is in Iceland. In each European country, how does the situation change if we study 

the emission of carbon dioxide per capita? It's interesting to note that Germany is not the 
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European country with the highest CO2  emissions per capita and Iceland is not the European 

country with the fewest CO2  emissions per capita, but they are, respectively, Luxembourg 

and Turkey.

Carbon Dioxide
Population

This ratio is expressed in tonnes of CO2 per capita and it's calculated from 1971 to 2008.

Figure 12. CO2  per capita in Germany, Iceland, Luxembourg, Turkey (1971-2008)

Then, we can examine CO2  emissions per capita through a sectoral approach.
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Table 5. CO2 Emissions per capita from different sectors in the UE (2008)

Region/
Country/
Economy

Total CO2 

emissions 
from fuel 

combustion

Electricity 
and heat 

production

Other 
energy 

industries

Manufacturing 
industries and 
construction

Transport of 
which: 
road

Other 
sectors

of which: 
residential

Austria 8315 1823 1012 1508 2649 2496 1322 886 
Belgium 10362 2146 491 2563 2530 2480 2634 1737 

Czech 
Republic 

11202 6108 268 1986 1709 1622 1130 646 

Denmark 8815 3965 450 880 2494 2324 1026 532 
Finland 10650 4577 507 2289 2390 2168 888 356 
France 5743 792 294 1100 1945 1851 1612 913 

Germany 9789 4107 317 1439 1807 1703 2120 1479 
Greece 8311 4127 310 818 1963 1688 1093 741 

Hungary 5281 1833 152 699 1280 1252 1317 858 
Iceland 6888 46 - 2148 2844 2604 1850 29 
Ireland 9847 3212 108 1134 3016 2931 2377 1587 

Italy 7182 2453 294 1135 1954 1831 1346 816 
Luxemb. 21269 2177 - 3023 13166 13089 2903 2750 
Netherl. 10819 3476 660 2298 2126 2059 2258 1023 
Norway 7888 160 2476 1677 2944 2187 630 105 
Poland 7836 4156 220 990 1159 1119 1312 821 

Portugal 4937 1775 194 792 1761 1709 415 187 
Slovak 

Republic 
6702 1599 876 1722 1305 1068 1199 567 

Spain 6967 2224 401 1209 2392 2089 741 426 
Sweden 4956 860 273 1042 2513 2379 269 45 
Switzerl. 5668 256 141 844 2237 2201 2190 1401 
Turkey 3707 1465 118 542 634 556 948 557 
United 

Kingdom
8323 3176 530 958 2034 1873 1625 1246 

Source: International Energy Agency (IEA)
Thanks to the investigation, we can see in Luxembourg the highest total CO2 emissions from 

fuel combustion, from manufacturing industries and construction, from transport, from road 

and from residential; in Norway the highest CO2 emissions from other energy industries; and 

in  Czech  Republic  the  highest  CO2  emissions  from electricity  and  heat  production  (all 
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coloured  in  red  in  Table  5).  On the  other  hand,  we  can highlight  the  lowest  total  CO2 

emissions  from  fuel  combustion,  from  manufacturing  industries  and  construction,  from 

transport  and from road in  Turkey;  the  lowest  CO2  emissions  from electricity  and heat 

production and from residential in Iceland; the lowest CO2  emissions from other energy 

industries  in  Ireland;  and  the  lowest  CO2  emissions  from  other  sector  in  Sweden  (all 

coloured in blue in Table 5).

Following the analysis of the growth rate of carbon dioxide emissions from 1971 to 2008 

(International Energy Agency), it has emerged a significantly negative rate in 2008, in all 

European countries.

6 PRELIMINARY RESULTS

The current human consumption of agricultural products, wood fibre and fossil fuels causes 

a by nearly 30% excess of EF compared to the amount of ecologically productive land. 

Sustainability requires that human activities remain within the carrying capacity, but there 

are not concrete strategies for sustainability. The average global biocapacity is 1.78 global 

hectares per capita, but the data show that we are consuming resources faster than we could. 

Nowadays humanity uses the equivalent of about a planet and a half, that is, our planet 

needs  a  year  and six  months  to  regenerate  what  we  use  all  in  one  year!  Most  human 

settlements are located in the most fertile areas in the world, therefore built-up land often 

lead to the irrevocable loss of those that were previously agricultural areas. For this reason, 

it's interesting to see how fast the population is growing and what percentage is spilled into 

the city rather than in the countryside. In all European countries, although not occur a high 

growth rate of population (positive, but slightly higher at 0.5%), the percentage of urban 

population is growing and this trend is affecting the environment and particularly the CO2 

emissions.  Only  in  Belgium,  France,  Greece,  Hungary,  Liechtenstein,  Malta,  Norway, 

Portugal,  Slovakia,  Switzerland  there  is  the  outliers  presence  about  the  growth  rate  of 

European population in some years. In Italy, the dynamic is monotonically decreasing until 

1999, then it's in a continuous and steady growth; on the other hand, in Portugal the trend 

presents some fluctuations along the time span considered. Belgium is the European country 

25



How Much Land Does it Take To Support Each Person? 

The Ecological Footprint and the Sustainability

with  the  highest  percentage  of  urban  population,  while  Liechtenstein  is  the  European 

country with the highest percentage of rural population. The highest CO2  emissions from 

fuel combustion are in Germany; instead the lowest are in Iceland.  There is  a different 

situation if we study the CO2 emissions per capita: this time, the highest are in Luxembourg, 

the lowest in Turkey. Nevertheless, the analysis carried out shows that CO2 emissions per 

capita and CO2 emissions for each sector are down in all European countries in a particular 

year: 2008.

The results are in the process of deepening and updating yet.
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