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1. Sustainability 

 

The concept of sustainable, in a literal sense, refers to something that can be 

sustained. When applied to human social practices and institutions it means 

arrangements which may be continuously reproduced, implying a prediction that 

potential constraints or limits will not mean/involve the undoing of the social 

structure or practice in question (Meadowcroft, 1997). Over the past years, 

ȭÓÕÓÔÁÉÎÁÂÉÌÉÔÙȭ ÈÁÓ ÂÅÅÎ ÁÔÔÁÃÈÅÄ ÔÏ Á ÓÅÒÉÅÓ ÏÆ ÔÅÒÍÓȟ ÆÒÏÍ ÅÃÏÎÏÍÙ ÁÎÄ 

consumption to culture and society. It is, however, on ecological sustainability and 

ÔÈÅ ÐÏÔÅÎÔÉÁÌ ÇÒÁÖÉÔÙ ÏÆ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÌÉÍÉÔÓ ÏÎ ÔÈÅ ȰÃÏÎÔÉÎÕÅÄ extension of 

ÃÕÒÒÅÎÔ ÄÅÖÅÌÏÐÍÅÎÔ ÐÁÔÔÅÒÎÓȱ ɉ-ÅÁÄ×ÃÒÏÆÔȟ ρωωχȟ ÐȢρχσɊ ÔÈÁÔ ÍÏÓÔ ÒÅÃÅÎÔ 

discussions are focused. 

The main question posed by many social and natural scientists concerning 

ecological sustainability calls to whether - or for how long - will the carrying 

capacity1 ÏÆ ÏÕÒ ÐÌÁÎÅÔ Ȱ×ÉÔÈÓÔÁÎÄ ÓÕÃÈ ȬÐÒÏÇÒÅÓÓȭ ÁÓ ÍÁÎËÉÎÄ ÈÁÓ ÍÁÄÅ ÉÎ ÔÈÅ ÌÁÓÔ 

quarter-ÃÅÎÔÕÒÙȱɉ&ÒÉÔÓÃÈȟρωωυȟ ÐȢσφρɊȢ !ÌÔÈÏÕÇÈ ÔÈÅ ÍÏÄÅÒÎ ÃÏÎÃÅÐÔ ÏÆ 

environmental sustainability dates back to the post-World War II period, with the 

increasing public awareness and environmental movements of the 1960s and 

                                                           
1  Ȱ#ÁÒÒÙÉÎÇ ÃÁÐÁÃÉÔÙ ÒÅÆÅÒÓ ÔÏ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÉÎÄÉÖÉÄÕÁÌÓ ×ÈÏ ÃÁÎ ÂÅ ÓÕÐÐÏÒÔÅÄ ÉÎ Á ÇÉÖÅÎ ÁÒÅÁ 

within natural resource limits, and without degrading the natural social, cultural and economic 
environment for present and future generations. The carrying capacity for any given area is not 
fixed. It can be altered by improved technology, but mostly it is changed for the worse by 
pressures which accompany a population increase. As the environment is degraded, carrying 
capacity actually shrinks, leaving the environment no longer able to support even the number of 
ÐÅÏÐÌÅ ×ÈÏ ÃÏÕÌÄ ÆÏÒÍÅÒÌÙ ÈÁÖÅ ÌÉÖÅÄ ÉÎ ÔÈÅ ÁÒÅÁ ÏÎ Á ÓÕÓÔÁÉÎÁÂÌÅ ÂÁÓÉÓȢȱ ɉ2ÅÔÒÉÅÖÅÄ ÆÒÏÍȡ 
http://www.gdrc.org/uem/footprints/carrying-capacity.html)  
!ÎÏÔÈÅÒ ÍÅÁÓÕÒÅ ÏÆ ÈÕÍÁÎÉÔÙȭÓ ÄÅÍÁÎÄ ÏÎ ÎÁÔÕÒÅ ÃÁÎ ÁÌÓÏ ÂÅ ÆÏÕÎÄ ÉÎ ÔÈÅ ÃÏÎÃÅÐÔ ÃÏÎÃÅÉÖÅÄ ÉÎ 
1990 by Mathis Wackernagel and William Rees at the University of British Columbia, the 
%ÃÏÌÏÇÉÃÁÌ &ÏÏÔÐÒÉÎÔȢ !Î ÅÖÁÌÕÁÔÉÏÎ ÏÆ ȰÈÏ× ÍÕÃÈ ÂÉÏÌÏÇÉÃÁÌÌÙ ÐÒÏÄÕÃÔÉÖÅ ÌÁÎÄ ÁÎÄ ×ÁÔÅÒ ÁÎ 
individual, population or activity requires to produce all the resources it consumes and to absorb 
the waste it generates using prevailing technologÙ ÁÎÄ ÒÅÓÏÕÒÃÅ ÍÁÎÁÇÅÍÅÎÔ ÐÒÁÃÔÉÃÅÓȱȟ 
Ecological Footprint can include resources from all over the world due to the global nature of 
trade. (For further information see: 
http://www.footprintnetwork.org/en/index.php/GFN/page/glossary/ ) 

http://www.gdrc.org/uem/footprints/carrying-capacity.html
http://www.footprintnetwork.org/en/index.php/GFN/page/glossary/
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1970s2, most of the efforts towards the solution of the main environmental issues 

in the last decades have proved themselves insufficient.  On 2005 the United 

.ÁÔÉÏÎÓ ÄÅÃÌÁÒÅÄ Á Ȱ$ÅÃÁÄÅ ÆÏÒ %ÄÕÃÁÔÉÏÎ ÏÎ 3ÕÓÔÁÉÎÁÂÌÅ $ÅÖÅÌÏÐÍÅÎÔȱ3, reflecting 

the lasting importance of such discussions nowadays as well as its relevance for 

analyzing the last decade.  

!Ó Á ÍÁÔÔÅÒ ÏÆ ÆÁÃÔȟ ȬÓÕÓÔÁÉÎÁÂÌÅ ÄÅÖÅÌÏÐÍÅÎÔȭ ÈÁÓ ÂÅÅÎ ÔÈÅ ÖÁÒÉÁÎÔ 

expression most widely invoked over the past years, being increasingly adopted as 

an objective of public policies and of official activities (Meadowcroft,1997). The 

core idea behind the term, defined most influentially by the World Commission on 

Environment and Development4 (commonly known as The Brundtland 

#ÏÍÍÉÓÓÉÏÎɊȟ ÈÁÓ ÂÅÅÎ ÏÆ ȰÄÅÖÅÌÏÐÍÅÎÔ ×ÈÉÃÈ ÍÅÅÔÓ ÔÈÅ ÎÅÅÄÓ ÏÆ ÔÈÅ ÐÒÅÓÅÎÔ 

×ÉÔÈÏÕÔ ÃÏÍÐÒÏÍÉÓÉÎÇ ÔÈÅ ÁÂÉÌÉÔÙ ÏÆ ÆÕÔÕÒÅ ÇÅÎÅÒÁÔÉÏÎÓ ÔÏ ÍÅÅÔ ÔÈÅÉÒ Ï×Î ÎÅÅÄÓȱȢ 

Though a definitive definition5 may remain controversial for some time to come, 

                                                           
2 Available at: http://climatechange.110mb.com/living-on-finite-earth-sustainability.htm 

(Accessed on 8/11/2009) 
3 Retrieved November 9th, 2009 from www.unesco.org . 
4 For further information see http://www.un-documents.net/wced-ocf.htm  
5 Other definitions of sustainable development:  
Ȱ3ÕÓÔÁÉÎÁÂÌÅ ÁÇÒÉÃÕÌÔÕÒÅ ÉÓ Á ÓÙÓÔÅÍ ÔÈÁÔ ÃÁÎ ÅÖÏÌÖÅ ÉÎÄÅÆÉÎÉÔÅÌÙ ÔÏ×ÁÒÄ ÇÒÅÁÔÅÒ ÈÕÍÁÎ ÕÔÉÌÉÔÙȟ 
greater efficiency of resource use and a balance with the environment which is which is 
ÆÁÖÏÕÒÁÂÌÅ ÔÏ ÈÕÍÁÎÓ ÁÎÄ ÍÏÓÔ ÏÔÈÅÒ ÓÐÅÃÉÅÓȱȢ Harwood (1990) 
Ȱ3ÕÓÔÁÉÎÁÂÌÅ ÄÅÖÅÌÏÐÍÅÎÔ ÉÎÖÏÌÖÅÓ ÄÅÖÉÓÉÎÇ Á ÓÏÃÉÁÌ ÁÎÄ ÅÃÏÎÏÍÉÃ ÓÙÓÔÅÍȟ ×ÈÉÃÈ ÅÎÓÕÒÅÓ ÔÈÁÔ 
these goals are sustained, i.e. that real incomes rise, that educational standards increase, that the 
health of the nation improves, that the general quality of life is advanced. Pearce, Makandia & 
Barbier (1989) 
We thus define agricultural sustainability as  the ability to maintain productivity, whether as a 
field  or farm or nation. Where productivity is the output of valued product per unit of resource 
ÉÎÐÕÔȱȢ Conway & Barbier (1990) 
Ȱ3ÕÓÔÁÉÎÁÂÌÅ ÄÅÖÅÌÏÐÍÅÎÔȟ ÓÕÓÔÁÉÎÁÂÌÅ ÇÒÏ×ÔÈȟ ÁÎÄ ÓÕÓÔÁÉÎÁÂÌÅ ÕÓÅ ÈÁÖÅ ÂÅÅÎ ÕÓÅÄ 
interchangeably, as if their meanings were the same. They are not. Sustainable growth is a 
contradiction in terms: nothing physical can grow indefinitely. Sustainable use is only applicable 
to renewable resources. Sustainable development is used in this strategy to mean: improving the 
ÑÕÁÌÉÔÙ ÏÆ ÈÕÍÁÎ ÌÉÆÅ ×ÈÉÌÓÔ ÌÉÖÉÎÇ ×ÉÔÈÉÎ ÔÈÅ ÃÁÒÒÙÉÎÇ ÃÁÐÁÃÉÔÙ ÏÆ ÔÈÅ ÅÃÏÓÙÓÔÅÍÓȱȢ International 
Union for Conservation of Nature [IUCN], United Nations Environment Programme [UNEP] & 
World Wide Fund For Nature [WWF] (1991)  
Ȱ$ÅÖÅÌÏÐÍÅÎÔ ÉÓ ÁÂÏÕÔ ÒÅÁÌÉÚÉÎÇ ÒÅÓÏÕÒÃÅ ÐÏÔÅÎÔÉÁÌȟ 3ÕÓÔÁÉÎÁÂÌÅ ÄÅÖÅÌÏÐÍÅÎÔ ÏÆ ÒÅÎÅ×ÁÂÌÅ 
natural resources implies respecting limits to the development process, even though these limits 
are adjustable by technology. The sustainability of technology may be judged by whether it 
ÉÎÃÒÅÁÓÅÓ ÐÒÏÄÕÃÔÉÏÎȟ ÂÕÔ ÒÅÔÁÉÎÓ ÉÔ ÏÔÈÅÒ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÁÎÄ ÏÔÈÅÒ ÌÉÍÉÔÓȱȢ Holdgate (1993) 
Ȱ3ÕÓÔÁÉÎÁÂÌÅ ÄÅÖÅÌÏÐÍÅÎÔ ÉÓ ÃÏÎÃÅÒÎÅÄ with the development of a society where the costs of 
development are not transferred to future generations, or at least an attempt is made to 
ÃÏÍÐÅÎÓÁÔÅ ÆÏÒ ÓÕÃÈ ÃÏÓÔÓȱȢ Pearce (1993) 
Retrieved from http://www.ecifm.rdg.ac.uk/definitions.htm  

http://climatechange.110mb.com/living-on-finite-earth-sustainability.htm
http://www.unesco.org/
http://www.un-documents.net/wced-ocf.htm
http://www.ecifm.rdg.ac.uk/definitions.htm
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still it is possible to assume some key ideas from the concept which the majority of 

recently published works take for granted (Gladwin, Kennelly & Krause, 1995). 

Sustainable development may be thought as a process of achieving human 

×ÅÌÆÁÒÅ ÉÎ ÁÎ ȰÉÎÃÌÕÓÉÖÅȟ ÃÏÎÎÅÃÔÅÄȟ ÅÑÕÉÔÁÂÌÅȟ ÐÒÕÄÅÎÔ ÁÎÄ ÓÅÃÕÒÅ ÍÁÎÎÅÒȱ 

(Gladwin, Kennelly & Krause, 1995, p.878). This would mean a commitment to 

human development, embracing ecological, social and economic interdependence 

and suggesting intergenerational, intragenerational and interspecies fairness. 

Since an equitable distribution of resources and property rights both within and 

between generations, not to mention society obligations towards the non-human 

world, are central dimensions of almost any conception of sustainability. What is 

more, it connotes technological, scientific and political duties of care and 

prevention from possible drawbacks, given the uncertainty and unpredictability of 

the complex dynamics of social and ecological systems. As well as protection from 

harmful disruption or chronic threats regarding natural and social systems 

capacities to durably provide vital services for humanity. 

The Brudtland Comission Report played a major role in popularizing 

sustainable development by making way for its adoption into the lexicon of 

mainstream politics and international affairs, down through the 1992 Rio Earth 

Summit and beyond6. However, its political effectiveness can be mainly related to 

ÔÈÅ ÁÌÔÅÒÎÁÔÉÖÅ ×ÁÙ ÉÔ ÐÒÅÓÅÎÔÓ ÔÏ ÔÈÅ ȭÇÒÏ×ÔÈ ÖÅÒÓÕÓ ÅÎÖÉÒÏÎÍÅÎÔȭ ÉÍÐÁÓÓÅȟ 

regarding the supposed  struggle between economic growth based on  extensive 

ÅØÐÌÏÒÁÔÉÏÎ ÁÎÄ ÕÓÅ  ÏÆ ÎÁÔÕÒÁÌ ÒÅÓÏÕÒÃÅÓ ÁÎÄ ÔÈÅ ÐÒÅÓÅÒÖÁÔÉÏÎ ÏÆ ÅÁÒÔÈȭÓ  

biodiversity and natural cycles, which were  the principal barrier to environmental 

debates during the 1970s. As most discussions  used to reach a dead end in making 

                                                           
6  The Report of the World Commission on Environment and Development: Our common future, 

also known as the Brundtland Report, was transmitted to the General Assembly as an annex to 
document A/42/427 ɀ Development and International Cooperation: Environment in 1987. Not 
only was it an astute, innovative document politically, bringing the appealing normative idea of 
development which could meet the needs of the poor without threatening future generations 
maintenance. But worked for the developed and developing world, consciously broadening the 
conceptualization of development, reflecting both increasing environmental concern in the 
former and urgent development quests in the latter. It was exactly the fluidity of the often 
ambiguous terms adopted by the Report that contributed to the acceptance of categories 
adaptable to the purposes of many different interests.(Meadowcroft, 1997) 
The  Full Report may be accessed at http://www.un.org/documents/ga/res/42/ares42-187.htm 
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a choice between increasing human welfare and social-economic advances and 

environmental protection (Meadowcroft, 1997)  . 

Since then, sustainability has expanded itself to go beyond ecological 

efficiency to also include social and economic steps towards the development 

ÍÏÄÅÌȭÓ ÓÕÆÆÉÃÉÅÎÃÙȢ 4ÈÉÓ ÉÓ ÍÁÉÎÌÙ ÄÕÅ ÔÏ ÔÈÅ ÂÅÌÉÅÆ ÔÈÁÔ ȰÅÎÖÉÒÏÎÍÅÎÔÁÌÌÙ 

sustainable development cannot be achieved, let alone maintained, unless poverty 

ÉÓ ÒÅÄÕÃÅÄȱ ɉ0ÁÌȟ ρωωψȟ p.454).  While the reduction of poverty has undeniably been 

the major case for economic development, including sustainability further 

reinforce this concern, bringing new angles to the search for sustainable solutions 

to poverty. What is more, there is clearly a direct relation between increasing 

participation levels and the promotion of sustainability, including these concerns 

can be the take-off in a new cycle receptive to people-centered development (Pal, 

1998). 

 

2. Clean Energy 

 

Energy production and use are intrinsically related to the idea of 

ÓÕÓÔÁÉÎÁÂÌÅ ÄÅÖÅÌÏÐÍÅÎÔȢ &ÉÒÓÔÌÙȟ ÄÕÅ ÔÏ ÔÈÅ ȰÉÍÐÏÒÔÁÎÃÅ ÏÆ ÁÄÅÑÕÁÔÅ ÅÎÅÒÇÙ 

services for satisfying basic human needs, improving social welfare and achieving 

ÅÃÏÎÏÍÉÃ ÄÅÖÅÌÏÐÍÅÎÔȱ ɉ7ÏÒÌÄ %ÎÅÒÇÙ !ÓÓÅÓÓÍÅÎÔȟ ςπππȟ ÐȢσ1). Secondly, 

because energy resources are inherently limited, bringing concerns regarding its 

ÃÏÎÓÕÍÅ ÁÓ Á ÍÁÊÏÒ ÐÁÒÔ ÏÆ ÁÎÙ ÄÅÖÅÌÏÐÍÅÎÔ ÍÏÄÅÌȢ %ÎÅÒÇÙ ÃÁÎ ÂÅ ÄÅÆÉÎÅÄ ÁÓ ȰÔÈÅ 

ÃÁÐÁÃÉÔÙ ÏÆ Á ÐÈÙÓÉÃÁÌ ÓÙÓÔÅÍ ÔÏ ÐÅÒÆÏÒÍ ×ÏÒËȱ ɉ*/.%3ȟ ÎȢÄȢɊ7. 

 Thus, from a societal perspective, energy is never an end in itself. Actually, 

the energy matrix is designed in response to the demands for a series of services 

such as electricity, transportation and production of goods (World Energy 

Assessment, 2000). If energy is in short supply or too expensive, societies may 

ÓÕÆÆÅÒ ÆÒÏÍ ÌÁÃË ÏÆ ÔÈÅÓÅ ÓÅÒÖÉÃÅÓ ÁÓ ×ÅÌÌ ÁÓ ÆÒÏÍ ȰÉÎÆÌÁÔÉÏÎȟ ÕÎÅÍÐÌÏÙÍÅÎÔ ÁÎÄ 

ÒÅÄÕÃÅÄ ÅÃÏÎÏÍÉÃ ÏÕÔÐÕÔȱ ɉ(ÏÌÄÒÅÎȟ ρωωρȟ ÐȢςσςɊȢ 4ÈÉÓ ÉÓ ÍÁÉÎÌÙ ÄÕÅ ÔÏ ÔÈÅ 

influence the human population growth rates and demographic density have on 

                                                           
7 Retrieved from http://physics.about.com/od/glossary/g/energy.htm 

http://physics.about.com/od/glossary/g/energy.htm
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the demands for energy and the choices made to meet those demands, being 

determinant factors of how many people can be maintained and their quality of 

life. On the other hand, the expansion of energy supplies without regard for its 

environmental and socio-political costs and setbacks could bring damages which 

ÅØÃÅÅÄ ÅÎÅÒÇÙȭÓ ÍÁÒÇÉÎÁÌ ÂÅÎÅÆÉÔÓ ɉ(ÏÌÄÒÅÎȟ ρωωρɊȢ %ÎÅÒÇÙ ÓÅÒÖÉÃÅÓ ÁÒÅ ÔÈÅ ÒÅÓÕÌÔ 

ÏÆ Á ÃÏÍÂÉÎÁÔÉÏÎ ÏÆ ÆÁÃÔÏÒÓ ÅÁÃÈ ÏÎÅ ÃÁÒÒÙÉÎÇ Á ÐÒÉÃÅȢ Ȱ4ÅÃÈÎÏÌÏÇÙȟ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅ 

(capital), labour (know-ÈÏ×Ɋȟ ÍÁÔÅÒÉÁÌÓ ÁÎÄ ÅÎÅÒÇÙ ÃÁÒÒÉÅÒÓȱ ɉ7ÏÒÌÄ ÅÎÅÒÇÙ 

assessment, 2000, p.32) are all important figures when analyzing energy use. 

When it comes to global energy affairs/matters, both availability and 

consumption of energy resources must be addressed. The accessible sources of 

energy are limited, and so is the capacity of the environment to absorb the residual 

effects of its use as quickly as human development has been requiring, putting at 

stake the whole ecosystem as we know today. The global dependence on fossil 

fuels give rise to problems associated with the environmental damage caused by 

ÔÈÅÉÒ ÅØÔÒÁÃÔÉÏÎ ÁÎÄ ÔÈÅ ÒÅÓÉÄÕÁÌȭÓ ÅÍÉÓÓÉÏÎ ÔÈÒÏÕÇÈ ÔÈÅÉÒ ÂÕÒÎÉÎÇȢ .ÅÖÅÒÔÈÅÌÅÓÓȟ ÉÔ 

ÉÓ ÉÍÐÏÒÔÁÎÔ ÔÏ ÏÕÔÌÉÎÅ ÔÈÁÔ ȰÙÅÔȟ ÎÏ ÐÒÉÍÁÒÙ ÅÎÅÒÇÙ ÓÏÕÒÃÅȟ ÂÅ ÉÔ ÒÅÎÅ×ÁÂÌÅ ÏÒ 

nÏÎÒÅÎÅ×ÁÂÌÅȟ ÉÓ ÆÒÅÅ ÏÆ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÏÒ ÅÃÏÎÏÍÉÃ ÌÉÍÉÔÁÔÉÏÎÓȱ ɉ#ÈÏ×ȟ +ÏÐÐ Ǫ 

Portney, 2003, p.2). If you take wind-powered electric turbines infrastructure 

installation, for example, there can be draw-backs, as the death of migratory birds, 

local objections. Renewable energy sources as wind, solar, and geothermal systems 

are all capital intensive and carry geographical limitations. Between the policy 

mechanisms needed to deal with this quests are fuel and emission taxes, subsidies 

for renewable energy production and regulatory environmental standards.  

Finally, a sought after conversion from the current patterns of energy 

production and use to an environmentally benign energy matrix would invoke 

mainly on political and economic hindrances meaning that there are serious faults 

in analyzing the energy sector in isolation (World Energy Assessment, 2000). As 

ÎÕÍÅÒÏÕÓ ÁÓÓÅÓÓÍÅÎÔÓ ÓÈÏ×ȟ ȰÉÔ ÉÓ ÎÏÔ ÓÕÆÆÉÃÉÅÎÔ ÔÏ ÃÏÎÓÉÄÅÒ ÏÎÌÙ ÈÏ× ÅÎÅÒÇÙ ÉÓ 

supplied, the analysis must also include how and for what purposes energy is 

ÕÓÅÄȱ ɉ7ÏÒÌÄ %ÎÅÒÇÙ !ÓÓÅÓÓÍÅÎÔȟ ςπππȟ ÐȢσςɊȢ 

 

2.1. Historical Approach  
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Much has been said about how the development of societies has been 

dependent on the increasingly efficient and broad exploration of different sources 

of energy to extend human capabilities and ingenuity. There could  even be 

claimed that, concerning both pre-historic human evolution and the course of 

ÈÉÓÔÏÒÙȟ ÔÈÁÔ ȰÎÅÉÔÈÅÒ ÔÈÅ ÇÒÏ×ÔÈ ÏÆ ÔÅÃÈÎÉÃÁÌ ÃÁÐÁÂÉÌÉÔÉÅÓ ÁÎÄ Á ÄÅÅÐÅÒ 

understanding of the surrounding world nor the effort to secure a better quality of 

ÌÉÆÅ ×ÏÕÌÄ ÈÁÖÅ ÂÅÅÎ ÓÕÃÃÅÓÓÆÕÌ ×ÉÔÈÏÕÔ ÉÎÎÏÖÁÔÉÏÎÓ ÉÎ ÅÎÅÒÇÙ ÕÓÅȱɉ7ÏÒÌÄ %ÎÅÒÇÙ 

Assessment, 2000, p.33). 

Indeed, in the last three decades of the past century, energy consumption 

has about doubled (Beretta, 2007). Numbers are even more impressive if the last 

two millennia are taken into account, achieving a 70-fold increase (Beretta, 2007). 

The transition from the first rural biomasses to the use of fossil fuels, mainly at the 

beginning of the 19th century, has accompanied the industrialization process, 

determining profound changes in human life8. These have also led us to a complex 

scenario surrounding possible limitations to energy production and use, which 

would delineate a looming energy crisis on a global scale.   

According to Beretta (2007), in 2004 about 77.8% of the primary energy 

consumption came from fossil fuels, 5.4% from nuclear sources, 16.5% from 

renewable sources, with the remaining 11% being from non-commercial 

biomasses. Such rural biomasses - consisting mainly of wood, hay and other types 

of fodder -, usually ignored by statistical reviews, are still the main energy source 

for at least two-thirds of human rural communities around the world (World 

Energy Assessment, 2000). 

The so-called energy crisis of the 1970s, inflicted by the sudden 

quadrupling of oil prices by the Organization of Petroleum Exporting Countries 

(OPEC) might have been a wake up call for the international community. Still, the 

×ÏÒÄ ȭÃÒÉÓÉÓȭ ÍÁÙ ÂÅ ÉÎÁÐÐÒÏÐÒÉÁÔÅ ÉÆ ×Å ÃÏÎÓÉÄÅÒ ÇÌÏÂÁÌ ÅÎÅÒÇÙ ÐÒÏÂÌÅÍÓ ÔÏÄÁÙȢ 

CriseÓ ÉÎÄÉÃÁÔÅ ȰÃÒÉÔÉÃÁÌ ÅÎÅÒÇÙ ÓÈÏÒÔÁÇÅÓ ÁÔ ÐÁÒÔÉÃÕÌÁÒ ÔÉÍÅÓ ÁÎÄ ÐÌÁÃÅÓȱ ɉ#ÁÌÄ×ÅÌÌȟ 

1976, p.33). Nonetheless, the energy issue in modern society goes beyond 

                                                           
8 Ȱ-ÏÄÅÒÎ ÅÎÅÒÇÙ ÓÙÓÔÅÍÓ ÒÅÌÙ ÏÎ ÍÁÎÕÆÁÃÔÕÒÅÄ ÏÒ ÐÒÏÃÅÓÓÅÓ ÆÕÅÌÓ ÁÎÄ ÓÏÐÈÉÓÔÉÃÁÔÅÄ ÃÏÎÖÅÒÓÉÏÎ 

equipment. Traditional energy usually means unprocessed fuels close to their primary form and 
lowɂtechnology conversion devices (or no technology). Low-technology energy conversion 
usually implies low-ÅÆÆÉÃÉÅÎÃÙ ÁÎÄ ÈÉÇÈ ÐÏÌÌÕÔÉÏÎȢȱ  ɉ7ÏÒÌÄ %ÎÅÒÇÙ !ÓÓÅÓÓÍÅÎÔȟ ςπππȟ ÐȢσςɊ 
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shortages, prices, or allocation of supplies; it has been developing for decades. The 

aforementioned aspects of the problem reflect particular situations that could 

possibly reach global scope. The comprehensive energy problem lies, them, on 

choices and values in a world of finite capabilities and regards demand, supply, 

costs and institutional structure (Caldwell, 1976) 

Although these might be fundamental aspects of the problem in particular 

countries, it is mistakenly to believe that all energy problems could be solved by a 

ȰÃÈÅÁÐ ÁÎÄ ÉÎÅØÈÁÕÓÔÉÂÌÅ ÓÕÐÐÌÙȱ ɉ#ÁÌÄ×ÅÌÌȟ ρωχφȟ ÐȢσχɊȢ 3ÕÐÅÒÁÂÕÎÄÁÎÔ ÅÎÅÒÇÙ 

would be even worse to handle within the current structure of Western industrial 

society9. Energy is also a moral and political problem, involving the wise use of 

ÐÏ×ÅÒȢ Ȱ%ØÐÌÏÒÁÔÉÏÎȟ ÒÅÓÅÁÒÃÈȟ ÄÅÖÅÌÏÐÍÅÎÔȟ ÇÅÎÅÒÁÔÉÏÎȟ ÔÒÁÎÓÍÉÓÓÉÏÎȟ 

distribution, utilization aÎÄ ÔÈÅ ÄÉÓÐÏÓÉÔÉÏÎ ÏÆ ÒÅÓÉÄÕÁÌÓȱ ɉ#ÁÌÄ×ÅÌÌȟ ρωχφȟ ÐȢσςɊ ÁÒÅ 

all aspects of the impact energy exerts over societies, and for that reason there can 

be no purely technical responses to them. Which means that human choices, 

especially when it comes to the development of a consistent sustainable energy 

policy, will probably determine the outcomes of urgently needed technological 

innovations and policies concerning aspects of energy use. 

 

2.2.  The current situation 

                                                           
9 These limitations are causal factors in a crisis only when they obstruct the expansion of human 

demand for energy, a demand impelled by growth in population, technology, and the economy. 
The energy crisis of the 1970s may be explained as a consequence of escalating demand on energy 
sources of limited accessibility by industrial economies growing rapidly in population and in 
affluence. In relation to both short- and long-range accessibility of supply, these demands have 
become excessive. A so-called crisis has ensued, which is the con-sequence of the failure of supply 
to match demand, with resulting slowdowns and disruptions within overextended economies. To 
deal with this critical circumstances, and with the energy problem generally, we must consider 
the problem in all of its dimensions. These include time and space, as well as the social and 
material factors that have been identified. But the larger problem of man's use of energy cannot 
be solved as a totality; it must be broken down into manageable parts. If the larger problem is 
kept in view, solutions to detailed problems may be cumulated to a solution for the whole. If, 
however, the whole is not perceived, and if expedient short-range and 40n the limits and costs of 
adaptability, see Dubos (1970) and American Physiological Society (1964).  
34 Caldwell ad hoc measures are pursued, long-range circumstances may be worsened and 
enduring solutions made more difficult. Unfortunately, politically expedient "solutions" often have 
the appearance of practicality and are induced and rein-forced by the institutional structure 
within which the so-called crisis developed. 
(Caldwell, 1976, p.37) 
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!Ô ÐÒÅÓÅÎÔ ÔÈÅ ÍÁÊÏÒÉÔÙ ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ÅÎÅÒÇÙ ÓÕÐÐÌÙ still comes from fossil 

and nuclear sources (Dresselhaus, 2001). According to the International Energy 

Outlook of 2009, although human kind is ever more having to face the issues of 

limited resources and environmental pollution, the use of conventional and all 

other energy sources is expected to increase10 from 2006 to 2030, with total world 

consumption of marketed energy projected to grow by 44%. 

As world oil prices are expected to remain relatively high through most of 

this period, liquid fuels and other petroleum derivatives would represent the 

slowest growing font of energy, with 0.9% average annual growth (International 

Energy Outlook, 2010)11. In contrast, renewables consumption is expected to 

increase by 3.0% per year, being the fastest growing source of energy. Such 

improvement in the prospects for renewable energy worldwide is related not only 

to the projected oil prices, but mainly to rising environmental awareness and 

strong government incentives inside many countries (International Energy 

Outlook, 2010).12 Special attention should be given to transportation, in which the 

absence of significant technological advances in the market, highly attached to 

ÃÏÒÐÏÒÁÔÉÏÎȭÓ ÉÎÔÅÒÅÓÔÓ ÎÏÔ ÎÏÒÍÁÌÌÙ ÐÕÂÌÉÃÉÚÅÄȟ ÐÒÏÂÁÂÌÙ ÍÁÉÎÔÁÉÎÓ ÔÈÅ ÆÏÓÓÉÌ ÆÕÅÌÓ 

dominance in markets (International Energy Outlook, 2010)13. Electricity 

generation for the non-OECD (Organization for Economic Co-operation and 

Development) countries14 is another major concern as it increases by 3.5% per 

year in response to the expansion of services and growing domestic demand 

(International Energy Outlook, 2010)15. 

Scarcity of energy resources or the high prices of available ones may bring 

material deprivation and economic hardship. At the same time, human well-being 

is also fundamentally threatened if enerÇÙ ÉÓ ȰÏÂÔÁÉÎÅÄ ÉÎ ×ÁÙÓ ÔÈÁÔ ÆÁÉÌ ÔÏ 

                                                           
10 &ÏÒ ÆÕÒÔÈÅÒ ÉÎÆÏÒÍÁÔÉÏÎ ÓÅÅ ÓÅÓÓÉÏÎ Ȱ$ÅÍÁÎÄȱ ÉÎ ÔÈÉÓ ÁÒÔÉÃÌÅȢ  
11 Retrieved from http://www.eia.doe.gov/oiaf/ieo/ 
12 Retrieved from http://www.eia.doe.gov/oiaf/ieo/ 
13 Retrieved from http://www.eia.doe.gov/oiaf/ieo/ 
14 The 30 member countries of OECD are: Australia, Austria, Belgium, Canada, Czech Republic, 

Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Korea, 
Luxembourg, Mexico, the Netherlands, New Zealand, Norway, Poland, Portugal, Slovak Republic,; 
Spain, Sweden, Switzerland, Turkey, United Kingdom, United States. For further information see: 
http://www.oecd.org/home/0,2987,en_2649_201185_1_1_1_1_1,00.html 

15 Retrieved from http://www.eia.doe.gov/oiaf/ieo/ 

http://www.eia.doe.gov/oiaf/ieo/
http://www.eia.doe.gov/oiaf/ieo/
http://www.eia.doe.gov/oiaf/ieo/
http://www.oecd.org/home/0,2987,en_2649_201185_1_1_1_1_1,00.html
http://www.eia.doe.gov/oiaf/ieo/
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ÍÉÎÉÍÉÚÅ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÁÎÄ ÐÏÌÉÔÉÃÁÌ ÃÏÓÔÓȱ ɉ#ÁÌÄ×ÅÌÌȟ ρωχφȟ ÐȢ στɊȢ 4ÈÅ ÐÒÅÓÅÎÔ 

energy situation is a combination of both elements. A significant part of the global 

population still lack sufficient energy to meet basic needs, aggravated by rising 

costs to obtain it. Meanwhile, energy supply dynamics already represent one of the 

main contributors to environmental problems such as air, water and ocean 

pollution and global warming, not to count the growing socio-political risks of 

conflicts over oil or related to nuclear weapons. 

The fast growing scale of energy use, as well as the reduction of national 

resources has led countries to rising import dependence. While the technological 

advances experienced mainly in transportation, transmission line and storage, as 

well as the discovery of easier handling energetic sources (electricity, for an 

instance) has open the field for increasing import/export relations among different 

countries, alleviating the pression in some of them, it has also brought along 

emergent transboundary pollution and vital issues such as the possible spread of 

nuclear weapons capabilities through broaden energy technology. Other important 

conflicts are related to the concentration of energy supplies in politically volatile 

regions, threatening the reliability of access conditions, and the ever-increasing 

international tension surrounding energy production and consumption role in the 

process of global climate change (Chow, Kopp & Portney, 2003). 

 

2.3. Having technology to be clean 

As the environmentally damaging fossil fuels are expected to become each 

day more expensive and restricted, energy conservation and alternative energy 

technologies will accordingly be assumed as clearly indispensable. The challenge 

to accommodate expanding energy demand within the scope of global economic 

development and the environmental constraints might be hard, but it is patent that 

there is large potential for improvements in energy efficiency. 

The first logical response to costlier energy is to adapt currently used 

technologies to provide the required services with less energy, replacing them for 

ÃÈÅÁÐÅÒ ÒÅÓÏÕÒÃÅÓȢ &ÏÒ ÅØÁÍÐÌÅȟ ȰÉÓÏÌÁÔÉÏÎ ÆÏÒ ÂÕÉÌÄÉÎÇÓ ÁÎÄ ÒÅÆÒÉÇÅÒÁÔÏÒÓȟ 

lightweight materials for automobiles and airplanes, and the greater ingenuity in 
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the design of light bulbs, heating and cooling systems, electric motors, and 

ÉÎÄÕÓÔÒÉÁÌ ÐÒÏÃÅÓÓȢȱ ɉ$ÒÅÓÓÅÌÈÁÕÓȟ ςππρȟ ÐȢφɊȢ  

%ÎÅÒÇÙ ÃÏÎÓÕÍÐÔÉÏÎ ÁÌÔÅÒÎÁÔÉÖÅÓ ÁÌÓÏ ÄÅÐÅÎÄ ÏÎ ÔÈÅ ÁÂÉÌÉÔÙ ÔÏ ȰÍÉÎÉÍÉÚÅ 

energy dissipation rather than compensate for it with additional 

ÅÎÅÒÇÙȢȱɉ$ÒÅÓÓÅÌÈÁÕÓȟ ςππρȟ ÐȢφɊȢ 4ÈÉÓ ÃÁÎ ÂÅ ÁÃÈÉÅÖÅÄ ÔÈÒÏÕÇÈ ÉÍÐÒÏÖÅÍÅÎÔÓ ÉÎ 

energy efficiency. In order to extract the best out of any energy technology, 

improvements need to be made in energy storage and transmission. One 

alternative is the use of superconductors, in which electric energy is stored by 

circulating a current in a superconducting coil (Dresselhaus, 2001). Still, to meet 

global demands for energy, alternative clean energy supplies -- with tolerable 

environmental impact and non-dependent on fossil fuels -- must be developed.  

The main non-fossil energy sources that could be used in the next decades 

are solar energy - either directly through the sunlight or indirectly in the form of 

hydropower, wind, ocean heat and biomass --, nuclear fusion and fission and 

geothermal energy (Dresselhaus, 2001). Although the fission process does not emit 

any CO2 and fusion is another process that in principle could provide limitless 

power, several public concerns put in risk the viability of nuclear projects. Other 

steps to technologies using renewable energy resources are taking place in the 

fields of fuel cells and solar cells, hydrogen storage, rechargeable batteries and 

high temperature superconductivity (Dresselhaus, 2001). Hydrogen, for example, 

is highly abundant, lightweight and attractive as a fuel, since water is its oxidation 

product and, of course, it is environmentally benign. Biosciences are also expected 

to play an increasing role in alternative energy technologies, along with electric 

cars(Retrieved from www.nature.com)16.  

 

2.4. Production x Distribution 

                                                           
16Ȱ%ÌÅÃÔÒÉÃ ÃÁÒÓ ÒÅÐÒÅÓÅÎÔ ÏÎÅ ÁÐÐÒÏÁÃÈ ÔÏ ÒÅÄÕÃÉÎÇ ÕÎÄÅÓÉÒÁÂÌÅ ÅÍÉÓÓÉÏÎÓ ÆÒÏÍ ÃÏÎÖÅÎÔÉÏÎÁÌ 

internal combustion engines in heavily populated areas. As about two-ÔÈÉÒÄÓ ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ÔÏÔÁÌ 
electric power is generated from fossil fuels, electric cars ultimately consume mostly fossil fuels. 
But it is possible to produce electricity in areas of low population density, and electricity can be 
generated from sources such as hydroelectric and nuclear energy, that do not produce 
ÇÒÅÅÎÈÏÕÓÅ ÇÁÓÅÓȱȢ !ÖÁÉÌÁÂÌÅ ÁÔȡ $ÒÅÓÓÅÌÈÁÕÓȟ -Ȣ3ȟ 4ÈÏÍÁÓȟ )Ȣ,Ȣ !ÌÔÅÒÎÁÔÉÖÅ ÅÎÅÒÇÙ ÔÅÃÈÎÏÌÏÇÉÅÓȢ 
Nature, Vol.414 (Nov.,2001)  www.nature.com  

http://www.nature.com/
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Dealing with the above presented critical circumstances and with the 

energy problem generally requires considering the issue in all of its dimensions, 

including social and material factors related to the purposes and effects to which 

energy is put. Such mostly neglected aspects of the problem are related to the 

uneven distribution of energy supply in a world subdivided into sovereign political 

institutions and served by competing economic ones; all these factors exert a 

profound influence on the monetary price of energy and on its broader costs.  The 

term distribution, can, however, assume a large range of meanings even inside the 

energetic field. In this article distribution is been used in a broad definition, 

referring not to technical aspects covering the connection between power plants to 

houses and factories, but to the nature of world energetic resources allocation. 

Taking a look at the distribution of world energy use by national income 

reveals that  

ÁÂÏÕÔ ψυϷ ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ÅÃÏÎÏÍÉÃ ÐÒÏÄÕÃÔ ÁÎÄ χςϷ ÏÆ ÔÈÅ ÕÓÅ ÏÆ 

ÉÎÄÕÓÔÒÉÁÌ ÅÎÅÒÇÙ ÆÏÒÍÓ ÁÒÅ ÁÃÃÏÕÎÔÅÄ ÆÏÒ ÂÙ ςσϷ ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ 

population living in developed countries, while the 77% of the people 

living in the poor and middle income countries must divide up the 

remaining 15% of the economic product and 28% of the industrial 

energy use (Holdren, 1991, p. 242). 

 

Also striking are disparities within the developing world, with middle-

income countries using four times as much energy as their low-income 

counterparts (International Energy Outlook, 2010)17. Much of Africa remains 

unconnected to power grids, and the International Energy Agency estimates that 

the majority of households in the sub-Saharan portion of the continent still rely on 

fuel wood and charcoal for cooking (International Energy Outlook, 2009). More 

than 95% of rural households in Angola, Benin, Cameroon, Chad, Congo, Ethiopia, 

Ghana, Sudan, and Zambia among others still use fuel wood and charcoal for 

cooking, also do some areas of China and India(International Energy Outlook, 

2009).  It should be acknowledged that the data provided above outline the main 

inequalities in terms of economic growth and sustainable technologies capacities 

observed among low-income developing countries.  When it comes to emergent 

economies, on the other hand, it can be seen that the economic structure is 

                                                           
17 Retrieved from http://www.eia.doe.gov/oiaf/ieo/ 

http://www.eia.doe.gov/oiaf/ieo/
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becoming each day more alike the developed ones, consequently giving rise to 

similar energetic demands.  

The problem follows the same patterns if internal energy resources 

distribution is considered. Although several policies are advanced worldwide 

aiming to alleviate energy poverty, 1.6 billion people still lack access to basic 

services such as electric power (IEA, 2002). Normally, the costs of grid connection, 

internal wiring and electricity end-use equipment are beyond the reach of a large 

segment of some countries population (Barns & Floor, 1996). In India, for example, 

high costs keep over 50% of households from connecting to power grids (IEA, 

2002). Many rural areas remain isolated from grids entirely, and grid connection 

still appears as an unlikely option in the near-term. 

The current level of world energy use is not only supported by 

unsustainable energy sources and technologies, but it is extremely uneven 

distributed. This scenario also represents a problematic condition considering 

possible substantial growth of energy consumption among the three quarters of 

global population least able to afford cleaner energy options.(Holdren, 1991). 

Among common sense, however, the contemporary energy problem is the one of 

supply. This is the politically convenient way to define the issue, as it may not 

require official government interference with the operations of the economy or 

habits and preferences of influential individuals or interest groups. Finding an 

alternative for the poor countries based on more efficient and sustainable, and 

consequently, more expensive supply options can only come with technological 

and financial assistance from industrialized nations -- still not provided up to now. 

 

2.5. The population and the demand 

In order to understand the issues and needs posed by affairs of energy and 

sustainability, it is fundamental to comprehend not only the production, but also 

the demand. The importance of demographic studies is a key concern to any 

analysis on the demand. Studies about population must look beyond a single 

decade to fully understand effects of a variable, since measures such as a higher life 

expectancy, a pro-abortion legislation, a population better fed, a decrease in 

mortality rates will only show its effects in twenty, thirty, forty years after the 
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change has taken place.  Being able to predict most accurately what and how will 

ÂÅ ÔÈÅ ÐÏÐÕÌÁÔÉÏÎȭÓ ÇÒÏ×ÔÈȟ ÁÇÉÎÇȟ ÁÍÏÎÇ ÏÔÈÅÒÓȟ ÉÓ Á key factor to any planning. 

!ÎÁÌÙÓÅÓ ÏÎ ÐÏÐÕÌÁÔÉÏÎ ÇÒÏ×ÔÈȟ ÆÏÒ ÅØÁÍÐÌÅȟ ×ÉÌÌ ÇÕÉÄÅ ÇÏÖÅÒÎÍÅÎÔȭÓ 

policies for long-term actions in every area. It is crucial to build scenarios on 

energy consumption and production for the next decades, answering the question 

of how much energy will be needed, how fast, for how many people. It poses 

another challenge for the production of clear forms of energy, urging its 

production to increase much faster than it has happened, in order to fulfill the 

growing need for energy. 

During the last century, means of life support were developed with an 

impressive speed, preventing diseases that were once deadly. There are new and 

improved ways to extend and ameliorate the life of an average person. In  little 

more than a century, the average human lifespan doubled, diseases like polio, 

smallpox and leprosy have been eradicated ɀ or will be in the next few years - and 

child mortality is falling continuously, among many other advances18. Humanity 

seems to be more prepared to face those situations than in the past. 

The world population is expected to reach 7 billion people in 2012, 8 billion 

is 2025 and 9 billion in 2045.19 Despite the declining growth rate, population 

growth is not expected to cease in the near future, and most of it will come from 

less developed regions. Countries like Brazil, Indonesia, India, Pakistan and Nigeria 

alone are expected to add 828 million inhabitants to the world population between 

2009 and 2050.  

Nowadays, almost 80 per cent of the less developed countries perceive their 

population growth as too high ɀ they are living a moment of demographic 

transition, when the birth rate remains high and the mortality rate drastically 

falls20, leading to a population boom. This growth is costly, for every child born not 

                                                           
187ÏÒÌÄȭÓ (ÅÁÌÔÈ /ÒÇÁÎÉÚÁÔÉÏÎȟ )ÎÆÅÃÔÕÏÕÓ $ÉÓÅÁÓÅÓ 2ÅÐÏÒÔȟ ÎȢÄȢȟ ÁÖÁÉÌÁÂÌÅ ÁÔ 

http://www.who.int/infectious-disease-report/pages/ch6text.html  
19 Department of Economic and Social affairs, Report of the Secretary-General on world 

demographic trends, E/CN.9/2009/6 
20 4ÈÅ Ȱ$ÅÍÏÇÒÁÐÈÉÃ 4ÒÁÎÓÉÔÉÏÎȱ ÉÓ Á ÍÏÄÅÌ ÔÈÁÔ ÄÅÓÃÒÉÂÅÓ ÐÏÐÕÌÁÔÉÏÎ ÃÈÁÎÇÅ ÏÖÅÒ ÔÉÍÅȢ 4ÈÅ ÆÉÒÓÔ 

stage would be characteristic of pre-modern times: both birth rates and mortality rates are high, 
mainly because of lack of knowledge on disease prevention and cure, little incentives in rural 
societies to control fertility, and occasional food shortages. The second stage sees a mortality rate 
dramatically declining as the birth rate remains high, resulting in a rise in the population. It was 
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only requires expenses with education, health, housing, but also the creation of 

more jobs in the future and a retirement program for his/her elderliness. 

On the other hand, there are countries concerned about population decline, 

such as the Russian Federation, Japan and Germany ɀ who have a project shrink of, 

respectively, 33, 25 and 8.4 million people. The problems faced are different: they 

relate to a population growing older, to the opposite concern with not having 

enough people working because there are more people retiring than entering the 

market. 

 

3. Action Prospects 

 

The first step in any path to a sustainable future is wiser use of the energy 

resources. This would require substantially bigger investments in financing a 

transition over the decades to come to a set of more sustainable energy sources 

and energy-modest lifestyles, not depriving people from their basic necessities and 

comforts or from necessary productivity. But there seems to be no way that a 

society committed to endless growth and universal abundance could ever solve its 

energy problem. 

In the short term, such modifications should include more rigorous controls 

on emissions of sulfur and nitrogen oxides from fossil-fuel combustion, as well as 

hydrocarbonates and particulate matter from fossil and biomass fuels. Efforts to 

find sustainable ways of harvesting fuel woods, and implementation of steps to 

reduce the dangers of accidents and weapons proliferation posed by contemporary 

nuclear energy systems are also necessary (Dresselhaus, 2001). In the long run, 

however, difficulties with education towards sustainable patterns of behavior, 

financing innovative programs and researches, and economic restructuring must 

be solved. Much of the energy efficiency potential depends on considerable habit 

changes among billions of consumers; some of the changes required to cope with 

                                                                                                                                                                          
caused by the combination of advances and discoveries in the medical field, which prevented 
ÍÁÎÙ ÄÅÁÔÈÓȟ ÔÈÅ ÉÍÐÒÏÖÅÍÅÎÔÓ ÉÎ ÆÏÏÄ ÓÕÐÐÌÙȟ ÁÎÄ ÔÈÅ ÖÅÒÙ ÓÌÏ× ÃÈÁÎÇÅ ÉÎ ÔÈÅ ÐÏÐÕÌÁÔÉÏÎȭÓ 
mentality regarding children. Stage three has a decline in birth rates, with the probable 
ÅØÐÌÁÎÁÔÉÏÎÓ ÏÆ ÔÈÅ ÁÖÁÉÌÁÂÉÌÉÔÙ ÃÏÎÔÒÁÃÅÐÔÉÖÅ ÍÅÔÈÏÄÓȟ ÉÎÃÒÅÁÓÉÎÇ ÕÒÂÁÎÉÚÁÔÉÏÎ ÁÎÄ ×ÏÍÅÎȭÓ 
participation in the work life. 



16 

 

more expensive energy will entail economic dislocations and transitions that will 

be repelled by many of those favored by the prevailing status quo - or, in 

developing countries, those committed to the industrial development model that 

worked in the past.  Outlining, therefore, the indispensability of accompanying 

technological and infra-structure investments with effective societal control of the 

measures been taken, with international support and supervision towards more 

sustainable energetic practices. 

7ÈÁÔ ÉÓ ÍÏÒÅȟ ÍÏÓÔ ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ÅÃÏÎÏÍÉÅÓ ÁÒÅ ÃÕÒÒÅÎÔÌÙ ÓÔÒÕÃÔÕÒÅÄ 

around low-cost energy, demanding a great change in public appreciation of the 

scientific and technological difficulties in supplying sustainable energy. Energy 

policy will differ among nations according to circumstances and national 

objectives, but many of the issues require international cooperation. International 

cooperation is especially important in basic research, and such cooperation should 

continue to be strongly encouraged. The process aiming at a more realistic and 

effective handling of the energy issue would therefore lead to an 

institutionalization of new customs. The process would be necessarily interactive, 

interconnecting all major social institutions -- for all are in their own ways 

dependent on the utilization of energy.  
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