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Abstract

Climate change alters all sustainable development dimensions for a given nation or region, there-
fore, decreasing emission of GHG not only is an environmental issue, but also has implication on
the economic, social and political matters. In 2009, the Copenhagen Accord adopted the 2°C global
warming increase limit as an international policy, being this threshold of the maximum allowable
warming to avoid dangerous and irreversible anthropogenic interference in the climate system.
The observed monthly average CO, concentrations in the atmosphere crossed the 400 parts per
million thresholds, for the first time in April and May 2013. The energy sector is the single largest
source of climate changing GHG emissions, and therefore moving from fossil fuel to clean energy
production should be a priority challenge for all countries. For that, it is necessary to develop a
low carbon economy for confronting the climate change.
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1. Overview

Since the release of the Fourth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC)
[1], when the main conclusion was that the climate change is unequivocal; the vast majority of the world
reached the consensus that this environmental change is real and it is due to the atmosphere warming as a con-
sequence of the increased concentration of greenhouse gases (GHG) of anthropogenic origin. This has recently
been confirmed by the Fifth IPCC Report [2]. One of the main conclusions indicates that “human influence has
been detected in warming of the atmosphere and the ocean, as well as, changes in the global water cycle, in re-
ductions in snow and ice, in global mean sea level rise, and in changes in some climate extremes”. Also, the re-
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port reveals that “it is extremely likely (i.e., 95% - 100% probability) that human influence has been the domi-
nant cause of the observed warming since the mid-20th century” [2]. Climate model simulations project further
warming and changes in all components of the climate system as emissions of CO, continue, or even if emis-
sions of CO, are stopped now [2]. Therefore, it is necessary to face and to be prepared for a warmer world than
the present one, with an appropriate worldwide plan and/or with integrated and synergetic national programs
that globally mitigate the emission of GHG. This mainly implies to end with our dependence on fossil fuels,
which is the major source of carbon dioxide (CO,) released into the atmosphere, and to assume that this action is
a challenge that should be the main worldwide environmental problem of our time. The CO, is the most impor-
tant anthropogenic GHG contributing ~64% to the radiative forcing of the long-lived GHG, and it is responsible
for ~84% of the increment in radiative forcing since 2002 [3].

Climate change alters all sustainable development dimensions for a given nation or region, therefore, de-
creasing emission of GHG not only is an environmental issue, but also has implications on the economic, social
and political matters. Since this issue was recognized by the global community, several actions and agreements
have been taking place in the Conference of the Parties (COP) of the United Nations Framework Convention on
Climate Change (UNFCCC). Among others, in 2009 the Copenhagen Accord endorsed the continuation of the
Kyoto Protocol; it recognized that climate change is one of the greatest challenges of our time and emphasized
the needed for a “strong political will to urgently combat climate change in accordance with the principle of
common but differentiated responsibilities and respective capabilities”. Also, it was recognized that deep cuts in
global emissions are required according to science results [1] [2] and that countries should agree in cooperative
way in stopping from rising global and national GHG emissions “as soon as possible”. To achieve this, it is ne-
cessary to develop a low CO, emission strategy in order to secure a sustainable development. Later in the COP
at Durban 2011, the governments recognized the need of a new universal, legal agreement to deal with climate
change beyond 2020, where all parties will play their part to the best of their ability. Meanwhile, an amendment
to the Kyoto Protocol was adopted in the COP at Doha 2012 where the parties agreed on an 8-year second
commitment period, in order to stabilize greenhouse gas concentrations in the atmosphere at a level that will
prevent dangerous human interference with the climate system.

Also, the Copenhagen Accord adopted the 2°C global warming increase limit [4] as an international policy,
being this threshold of the maximum allowable warming to avoid dangerous and irreversible anthropogenic in-
terference in the climate, beyond this threshold the risks of significant damage to ecosystems and of non-linear
responses are expected to increase rapidly. These actions are now even more urgent after knowing the results of
the last Fifth IPCC Report [2]. The International Energy Agency (IEA) [4] also recognized that the energy sector
is the single largest source of climate changing GHG emissions, and therefore changing from fossil fuel to clean
energy production should be a priority challenge. This means developing an economy based on a low-emission
pathway, in other words, establishing a low carbon economy (LCE) for confronting the climate change. This im-
plies a low-fossil-fuel economy, or a decarbonized economy that has a minimal output of GHG emissions into
the atmosphere, specifically CO, as a result of human activity.

The IEA [5] recently indicated that even though Governments have decided collectively that the world needs
to limit the average global temperature increase to no more than 2°C (as sooner as possible), any resulting global
agreement related with this challenge will emerge after 2015 and new legal obligations will most probably begin
after 2020. Meanwhile, despite the agreement taken by governments and that many countries are taking new ac-
tions, the GHG emission continues increasing and the world target for accomplishing the 2°C is drifting further
from the track that it needed to follow [5]. In fact, the observed monthly average CO, concentrations in the at-
mosphere crossed the 400 parts per million thresholds, for the first time in April and May 2013, in several ob-
serving stations (Barrow/Alaska—USA, Alert/Canada, Ny-Alesund/Norway, lzafia/Canary Islands-Spain, and
Mauna Loa/Hawaii—USA) [6]. Recently, the PwC (PricewaterhouseCooper LLP) [7] revealed that the annual
rate reduction of CO, emission for the 2012-2050 period, needed to accomplish the 2°C warming target, has ris-
en from 3.7% to 5.1% (Figure 1) [6]. Also, the IEA indicated in its World Energy Outlook Special Report [5]
that we are more likely to increase the air temperature between 3.6°C and 5.3°C during the 21th century, com-
pared with pre-industrial values (see also Peter et al. [8]). Figure 1 also shows that the business as usual projec-
tion will not accomplish the 2°C target reduction. Neither will it be if the annual reduction rate is 3.7% as origin-
ally was estimated. If we continue the business as usual pathway, every year the annual reduction rate needed
will be larger and therefore more challenge to achieve. Peter et al. [8] comparing the observed annual global
CO, emission with those projected by different IPCC scenarios, since the first report until those used in the fifth
one, concluded that the current trend follows or even is above the worse scenario. They concluded that if the CO,
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Figure 1. Linear rate of the global carbon intensity (decarbonization) expected for
2050, based on the PwC’s Low Carbon Economy Index—Global (Figure 1) [6].

emission track continues the global warming will be above the 2°C target, and that to return to the 2°C pathway
requires a sustainable global mitigation, including capture and storage CO,, but also high level of technological,
social and political innovations [8].

Despite of this, the 2°C target is still a feasible challenge but it is now more difficult to achieve and actions
are urgently needed before 2020. It is well recognized that energy accounts for around two-thirds of GHG emis-
sions, as more than 80% of global energy consumption is based on fossil fuels. Therefore, achieving a LCE is a
worldwide challenge in order that the climate change impacts can be mitigated any time soon. Such an endeavor
must be undertaken, not only by developed countries (Annex 1 of the Kioto Protocol), but it should also be a
compromise by developing countries (non Annex 1 of the Kioto Protocol). However, any action should be in
accordance with the principle of common but differentiated responsibilities and respective capabilities.

Natural energy resources are vital for securing economic growth and development for all countries, not just
today but for future generations. The relationship between economic growth and the environment is complex.
Changes in technology due to LCE can have the potential of reducing the environmental impacts, but also of af-
fecting the economic growth. Traditional economy is based mainly on energy generated by using fossil fuel. For
this reason many economical indexes include results of consumption of fossil fuel, like the economic growth,
nation and people prosperity, and other overall cost and benefits. The LCE implies the development of a new
way of generating energy, which should be based on “clean-renewable” sources. For the vast majority of the
countries this shift is highly costly and it will affect their economy, mainly to those less-developed communities.

As indicated earlier, the international community recognizes that the climate change (and its impacts) is one
of the largest problems facing humanity. This is well assumed in economic terms, but the challenge goes beyond
this, arising ethical questions that many time are often overlooked, questions that have to be with ourselves and
with our interaction with the environment including the ecosystems and the biodiversity. What should be the
objectives of climate change, and who should bear the burdens of climate change? Who should be included in
decision-making about mitigation and adaptation strategies? Is it only governmental decision? What role does
the private sector play? Beinhocker and Oppenheim [9] indicated that moving to a LCE involving a technology
shift might cause job losses in some sectors, but on the other hand is likely to create more jobs than it will de-
stroy. Also, greater social equity could be an additional benefit of such a low-carbon revolution. For example, in
developing countries innovations in power generation technology could make electricity both more affordable
and more accessible to less-developed communities. Increased electrification has a wide variety of development
benefits ranging from improved healthcare and access to clean water, to greater economic growth. Even, the de-
velopment of a truly sustainable biofuels industry could offer vast economic opportunities for the rural poor
communities.

Clearly climate change will impact our way of life, moving to a LCE for accomplishing the goal of 2°C target
will cause changes in the current social status, on the people’s capacity to enjoy fundamental rights to life, food,
water and health [9]. This means that the 2°C target is likely to be too high to safeguard these rights. Then, we as
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worldwide society are able to confront the challenge imposed by climate change, in moving to a LCE and
adopting polices for mitigation and adaptation, without compromising people’s rights for a better life and the
environment as a whole. No doubt that LCE requires an ethical and political framework that differs from current
ones.

Climate change is the result of human activity involving many actors from the individual level (summing bil-
lions of people), to industry and governmental levels, and from national (private and public) to international in-
stitutions. To move to a LCE requires a collective action of all countries and across the entire society, from pri-
vate to public sectors, from the individual to a community levels. It requires actions that go beyond legal decla-
rations, from national legislatures and international agreement and involving national and international organi-
zations, like the World Trade Organization and World Bank, two bodies funding research into new technologies.
It also requires that these institutions coordinate and cooperate with each other to ensure that social and eco-
nomic policies are not pursued in ways that destroy the environment. In many countries, the balance between
private and public investment in a LCE should be driven by the market but with governmental policies and regu-
lations that ensure the least impact on the most vulnerable communities. It is most probable that the private sec-
tor will not act on those areas where the return investment is of long-term or highly uncertain. In these cases, ac-
tion from the public sector will be needed by taking responsibility on the investment or by subsidizing private
ones or to the vulnerable communities. The climate change is a global problem with a global solution, even
though the responsibilities are differentiated, all countries should take actions, and all industries should be in-
volved in moving to a LCE. Today, in a global market and economy, most industrial production is also of an in-
ternational scale and, therefore, they should be involved in LCE actions.

The LCE also implies the concept of low carbon technology (LCT) for energy generation and the develop-
ment of new technology with zero carbon emission. This development has relationships with electricity, trans-
portation and construction sectors; chemistry industry and many other new technologies. Globally, technology
development has dramatically accelerated over recent decades in developed countries, however, this develop-
ment remains slow in low- and middle-income countries. Technology transfer from developed to developing
countries needs further implementation. Also, LCT involves research for improving efficiency of existing tech-
nology and for developing new technology from renewable energy that comes from natural resources. Advances
in technology and policy will allow renewable energy and energy efficiency to play major roles in replacing fos-
sil fuels, meeting global energy demand, but at the same time reducing CO, emissions.

In summary, the world is facing a warmer environment due to human activity that has being increasing the
GHG concentration. To overcome the impacts of the climate changes we need to adapt to the new scenarios, but
also to reduce the GHG emission by moving to a LCE, which requires the compromise of all countries and indi-
viduals. LCE will impact the society in different way, for example on the economic growth which can be com-
promised; it will need a balance between private and public investment, governmental policies and regulations,
research and development of new technologies. It will require an international agreement where all nations
should act with generosity for the well-being of humanity.
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