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Nowadays, it is acknowledged that climatic changes represent a serious threat for the
environment and, so, this problem has been approached at numerous conferences, conventions
and summits. The climate is strongly influenced by the changes in the atmospheric
concentrations of certain gases that hold the solar radiations on the Earth’s surface (the
greenhouse effect). The water vapors and the carbon dioxide (CO2) present in the atmosphere
have always generated a natural greenhouse effect, without which the Earth surface would be
330 C lower than it is today. Other greenhouse gases are: methane (CH4), nitrogen protoxide
(N20), and the halogenated compounds such as chlorofluorocarbons (CFCs). During the last
hundred years, man'’s activity has led to the increase of the atmospheric concentration of the
greenhouse gases and of other pollutants, its consequence being the increase of the average
global temperature. Although it has not been calculated exactly how much of this warming can
be attributed to the greenhouse gases, there is evidence that human activity contributes to
global warming. The main causes leading to the accentuation of the greenhouse effect are the
burning of the fossil fuels, deforestations, cement production, waste disposal, refrigeration etc.
The climatic changes triggered by the greenhouse gases will have consequences that have
already made themselves visible, causing: the increase of the sea level and the possible flooding
of the low areas; the melting of the icecap; the modification of the precipitations regime, with
consequences like the increase of the floods and droughts frequency; changes in the occurrence
of climatic extremes, especially in the occurrence of the high, extreme temperatures. All these
will have a direct impact on ecosystems, health, some key economic sectors such as agriculture
and on water resources.
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Introduction
On risk and uncertainty

The consequences of many human activities are almost impossible to predict exactly, this
being due to the fact that we often do not know the nature of these consequences. Here, we are
referring to the extreme case of the uncertainty of future events. As our knowledge gets richer, we may
become able to express our uncertainty through the probability of occurrence of such consequences,
namely to transform uncertainty into risk. So, risk can be defined as measurable uncertainty.

Yet, numerous ecological processes are still insufficiently understood, so that no one can
exactly foresee the impact of the economic activities on them and implicitly on the environmental
components. One can understand and foresee the type of potential impact, yet neither its amplitude
nor the moment when it will occur can be foreseen. Very difficult is the anticipation of the possible
impact of an event triggering a chain reaction. Irreversible effects such as the disappearance of a
species, damages caused to the ozone layer or the modification of a landscape are at the heart of the
ecologists’ concerns.

Faced with uncertainty, one can act in several ways:

e Stimulating investments in information;

e Presenting eventual consequences and their probabilities of occurrence (evaluating risks);

e Carrying out analyses on the decision factors’ or the public’s perceptions and preferences

in relation to risk (risk perception and subjective preferences);

e Determining the rules concerning investment-related decisions and strategies;

Risk evaluation is the process by which uncertainty is turned into risk and answers questions
such as:

e "How risky is the situation?"

e "What are the risks associated to the different ecological problems?".
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Risk management is in a situation of complementariness, answering questions such as:

e "What should be done in this situation?" or

e "What solutions can be found to reduce the risks associated to different ecological
problems?".

The purpose of risk evaluation consists in analyzing and creating a hierarchy of the risk levels
associated to certain ecological problems, based on the best information and scientific reasoning
available.

Ecological problems can represent a risk both for men and for ecosystems; they can also lead
to the degradation of the quality of life. Each risk category is important and needs to be analyzed
separately. For instance, atmospheric warming induces the warming of the waters, which has a
negative impact not just on the ecosystem'’s biocenoses, as it also triggers the loss of the communities’
opportunities of regeneration (a diminution of the quality of life). This is why it is important that the
ecological problems may be viewed from all the perspectives: of the risks for human health, for the
ecosystems, and for the quality of life.

Comparative risk evaluation (CRE) is also a useful tool to draw a hierarchy of the priority of
different environmental protection actions. That is why the solutions to the global environmental
problems (such as the climatic changes or the irreversible biodiversity loss) need to be approached if
not simultaneously, at least in the order of their priorities.

Evidence concerning the climatic changes
Indicators of the impact of the climatic changes

The average global temperature of the air has increased by 0.3-0.6° C since the end of the 19t
century. In the year 1997 (the hottest year on record), the average temperature overpassed by 0.43° C
the average recorded during the period 1961-1990. In Europe, this global trend was confirmed as well,
the 1990s being the hottest in the recent period. According to estimates, the average temperatures of
2010 will be 20 C higher than those of the 1990s. At the same time, in Europe, it has been estimated
that the warming will be higher in the northern latitudes than in the southern ones. (1)

Global warming triggers the dilatation of the seas and oceans and accelerates the melting of
the icecap. All these have triggered a 10-25 cm increase of the seas and ocean level during the last 100
years. The estimates indicate the fact that in the year 2020, the sea level will be 50 cm above that of the
1990s (with a variation comprised between 15 and 95 cm), the uncertainty degree being increased by
the lack of knowledge concerning the contribution of the polar icecaps.

The increase of the sea level can have consequences such as:

e the flooding and dislocation of the marshy lands or the lowlands;

e the increase of the salinity in the estuaries;

e the deterioration of the potable water sources.

From this perspective, the riskiest areas are deltas, beaches, islands and estuaries. In Europe,
these areas include the coastal lines of Holland, Germany, the Baltic States, Ukraine, Russia and some
Mediterranean deltas. [2]

The coastal area can also be affected in other ways than through the sea level increase. For
instance, in Holland, a 10% increase of the storm intensity, accompanied by changes in the wind
direction could trigger more damage than a 60 cm sea level increase. [3]

The cost of the adaptation and protection against a 1m sea level increase was estimated
to US $ 12,300 mil. for Holland, US $ 1,400 mil. for Poland and US $23,500 mil. for Germany.

Precipitations. In Europe, during the 20% century, the precipitations regime has changed
continually. So, the precipitations quantities have generally increased in the northern half of Europe
and decreased in the southern half.

While in Northern Scandinavia, the precipitations have increased by 5%, the southern
parts of Italy and Greece have recorded, since 1900 until now, decreases of about 5%,.

All the attempts to model the climatic changes prefigure the increase of the average annual
precipitations. The global warming also influences soil humidity, through the accentuation of water
evaporation. The modeling of these processes suggests the fact that in Europe, soil humidity will
decrease.

Hydrology and water resources. Even since the mid 19t century, the glaciers of the Alps have
begun to “withdraw” (it has been estimated that during the next 100 years, due to global warming, the
glaciers of the Alps will melt in a proportion of up to 95%), a fact that will influence the seasonal model
of the river courses. [4] During the last decennia, their volume has increased in Northern Europe,
which concords to the observed precipitations increase.
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The modification of the climate will probably accentuate the "hydrological stress" in certain
areas of Europe, where they are already sensible: the Mediterranean region, the Alps, Northern
Scandinavia, the coastal areas and Central and Eastern Europe. The consequences of the changes in the
hydrological cycle are hard to estimate; they include a possible increase of the flood frequency and
intensity and a possible decrease of the water quality because of the infiltration of the salty water in
the underground water-bearing structures of the coastal areas.

Ecosystems - agricultural and forest ecosystems. The reaction of the ecosystems to the
modifications of temperature, precipitations and soil humidity and of other factors that change with
the climate is difficult to foresee.

The main impact on the species will materialize in the modification of their geographic
distribution. A one-degree-Celsius increase of the average annual temperature is equivalent to a
movement towards north by 200-300 km or in altitude by 150-200 m. A two-degree-Celsius increase
of the average annual temperature in Europe would lead to a movement northwards of the climatic
zones faster than the ability of many plants to migrate. Moreover, in the alpine area, the location of the
plants will be forced upwards, but there is a possibility that there will be no more space available for
their shift. The possibilities of migration in many parts of Europe are limited because of the intensity of
the land use.

Climate modification can have a variety of effects on both agriculture and forestry, namely on
the culture growth periods and on productivity. The increase in climate variability can endanger
certain crops because of the occurrence of certain late frosts. Some studies and especially simulation
and modeling show that climate changes may determine a growth of the agricultural production in a
large area of Europe.

The reasons of the climate changes. The main gases triggering greenhouse effects - emission
sources, concentrations

Carbon dioxide

The largest anthropic source of CO2 is the burning of fossil fuels to produce electricity, heat, in
transports and industry. The natural ecosystems emit and absorb, through photosynthesis and
respiration, large quantities of CO2. Normally, these processes are balanced and do not give birth to a
surplus of emissions. Yet, human activities and the socio-economic system in general disturb these
balances when they generate an important surplus of so-called net emissions, for instance, through the
destruction of the forests, or can remedy the situation, generating a significant plus of net absorptions,
for instance, if the deforested areas were reforested or if the forests were allowed to grow up to higher
ages and dimensions.

On a global level, the main CO2 sources are the burning of fossil fuels (77%), industrial
processes such as cement production (2%) and land use modification (21%). In Europe, the
contribution of these sources is slightly different: the burning of fossil fuels (98%), industrial
processes (2%), while the land use can actually be a sponge absorbing 13% of the carbon dioxide
emitted in Europe; at present, Europe generates 29% of the global carbon dioxide emissions.

The CO2 emissions depend on the different economic development degrees of the different
countries. So, the level of the CO2 emissions per GDP unit in the year 1994 shows that, excepting some
parts of the former Yugoslavia and Albania, this level is considerably higher in Central and Eastern
Europe (3.3 tons/ US $) and in the new Independent States (2,4 tone/US $), than in Western Europe.
The numbers reflect the inefficient energy use and the dominance of the heavy industry, which
consumes a lot of energy, in Eastern Europe.

Methane

The global anthropic methane emissions total up to 375 thousand tons/year, of which 27%
result from the use of fossil fuels. The European emissions represent about 11% of the total emissions.
The main sources are the escaped gases from the natural gas transport and distribution networks,
from the extraction of coal and from agriculture - especially from growing ruminating animals and rice
fields. Natural sources (for instance, swamps) contribute by about 20% to the global methane
emissions.

Nitrogen protoxide

The global anthropic N20 emissions range between 3-8 thousand tons/year. The uncertainties
in the evaluation of these emissions result from the insufficient understanding of the processes
involved and of their global distribution. Worldwide, the largest emissions are generated through the
fertilization of the agricultural lands. In Central and Eastern Europe, the N20 emissions in agriculture
have decreased due to the decrease of the use of fertilizers; the industrial emissions have decreased to
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a lesser extent due to the restructuring process (the production of nitric acid and nylon).

Halogenated gases

Halogenated gas emissions, like CFCs, have been rapidly decreasing because of their
suppression according to the Montreal protocol. So, the emissions of the replacement gases, especially
HCFC and HFC, both greenhouse gases, have been increasing. The data concerning these emissions are
too limited to establish their evolution in time, yet their long-term persistence in the atmosphere and
their high global warming potential can increase their importance.

The contribution of the greenhouse gases to global warming and so their influence on the sea
levels, precipitations and ecosystems, depends on their concentration and resilience in the atmosphere
and on their efficiency in withholding radiations. For instance, although CFCs are present in the
atmosphere in very low concentrations, they are important because their resilience in the atmosphere
is of around 100 years, and each molecule determines a greenhouse effect many times higher than a
CO2 molecule. In order to compare the impact of different gases, one can use the indicator called global
warming potential related to CO, the carbon dioxide being attributed the value of 1. The dimensions of
this index depend on the time horizon considered. Examples of such values calculated for a 100 year
period are: 21 for CH4, 310 for N20 and several hundred units for the halogenated compounds. The
measure units for these emissions, which take into account the values of the global warming potentials
are called equivalent.

Moreover, the tropospheric ozone can contribute to global warming, showing that it adds 16%
to the total effect caused by the anthropic greenhouse gases mentioned above.

Aerosols, which can be emitted directly (primary aerosols) or can be formed in the
atmosphere from SO2, NO and NH (secondary aerosols), have a cooling effect, both direct, through the
dispersion of the sunlight, and indirect, through the modification of the clouds’ features. The dimension
of the cooling effect is not known for sure; it has been estimated that the aerosols annihilate almost
half of the warming given by greenhouse gases. However, unlike the main greenhouse gases, aerosols
remain in the atmosphere for a short while. So, their effect is experienced only regionally and in the
short run and appears principally over Europe, USA and China. As in Europe, the level of the SO2 and
NO emissions is decreasing, and so the quantities generated by secondary aerosols and the cooling
effect triggered by them are also decreasing.

The large variations of the resilience of different green-house effect gases in the atmosphere
show a contribution to global warming in time, which can range from 20 years to several thousand
years. So, there is a considerable temporal lap between the period in which the emission reduction
takes place and the moment when the stabilization of their atmospheric concentration occurs. That is
why it will take quite a while until the actions undertaken today will have an effect.

Yet, global warming is not the only effect that greenhouse gases can have. So, the actions meant
to control climate change may have beneficial or damaging side effects on the environment:

e the reduction of the CFC emissions to protect the stratospheric ozone diminishes the greenhouse effect
triggered by them as well;

e the decrease of the methane emissions in order to decrease the global warming phenomenon
simultaneously reduces the tropospheric ozone level;

e the diminution of the SO; NOx and NH3 emissions will reduce acidification.

On the other hand, another side effect will be the decrease of the sulfate and nitrate aerosol
production, which have a cooling effect.

Objectives and policies in relation to the reduction of the greenhouse gases

The Decision no. 406/2009/CE of the European Parliament and of the Council of April 23, 2009,
concerning the effort of the member states to reduce greenhouse gases so as to respect the
commitments of the European Community to reduce greenhouse gas emissions until 2020 is the
central document regulating the position and the commitments of the EU states concerning the
reduction of greenhouse gas emissions. The supreme objective of the Framework Convention of the
United Nations concerning Climate Changes (UNFCCC), approved in the name of the European
Community through the 94/69/CE Decision of the Council (3) JO L 33, 7.2.1994, p. 11, consists in the
stabilization of the atmospheric greenhouse gas at a level able to prevent any dangerous
anthropogenic disturbance of the climate system.

According to the opinion of the European Community, expressed the most recently especially by
the European Council of March 2007, in order for this objective to be accomplished, the global
warming of the annual average temperatures at the surface should not go over the preindustrial levels
by more than 2°C, which means that the world greenhouse gas emissions should be reduced, until
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2050, by at least 50 % compared to the levels recorded in 1990. The greenhouse gas emissions in the
European Community, regulated through the above-mentioned decision, should continue to be
reduced annually after 2020, in the framework of the Community’ s efforts to contribute to this global
emission-reduction effort.

The developed countries, including the EU member states, should continue to constitute an
example, through their commitment to reduce, until 2020, their greenhouse gas emissions by up to
30% compared to the levels recorded in 1990. They should realize the same thing in order to attain the
collective goal of emission reduction by 60 % to 80 % until 2050, compared to the levels recorded in
1990. All the economic sectors should contribute to the realization of this emission reduction
objective, including the international maritime sector and the aircraft sector. The latter can contribute
to these reductions through its inclusion in the Community system related to the trading of the
emission quotas (from here on appearing as the “Community system” in this text). In case until
December 31, 2011the member states within the framework of the International Maritime
Organization or the Community in the UNFCCC have not approved any international agreement
concerning the emissions coming from the international maritime transport, the Commission should
submit a proposal meant to come into force until 2013, which should include these emissions within
the framework of the Commission commitment to reduce emissions. Such a proposal should reduce
any negative impact on the competitiveness of the Community, taking into account the eventual
benefits for the environment. At the same time, in order to accomplish this goal, the European Council
of March 2007 has reiterated the Community goal to reduce greenhouse gas emissions by 30 % in
2020 compared to the levels of 1990, as a contribution to the conclusion of a global agreement and
concerning the period after the year 2012, on condition that other developed states should commit to
the realization of comparable emission reductions, while the developing countries with a more
advanced economy should contribute correspondingly, according to their respective responsibilities
and capacities.

The European Council of March 2007 has also highlighted the Community’s commitment to turn
Europe into a very efficient economy from an energetic perspective, with low greenhouse gas
emissions and has decided that, until the conclusion of a global and comprehensive agreement for the
period after 2012 and without affecting its position in the international negotiations, the Community
should make a firm and independent commitment to realize a reduction of at least 20 % of its
greenhouse gases in 2020 compared to 1990. The energetic efficiency improvement represents an
essential element for the accomplishment of the demands of the present decision by the member
states. In this context, the Commission should closely monitor the progresses recorded with a view to
realizing the goal of reducing the energy consumption by 20 % until 2020 and should propose
supplementary actions if the progress is insufficient. The Directive 2003/87/CE of the European
Parliament and of the Council of October 13, 2003, concerning the creation of a trading system for the
greenhouse gas emission quotas within the Community (JO L 275, 25.10.2003, p. 32) has instituted a
trading system for the greenhouse gas emission quotas in the Community, which regulates certain
economic sectors.

All the economic sectors should contribute to the realization of a 20 % reduction of the
greenhouse gas emissions in 2020 compared to 1990, in a cost-efficient way. So, the member states
should apply policies and supplementary measures in their effort to limit to a more significant extent
the greenhouse gas emissions coming from other sources than the ones regulated through the
Directive 2003/87/CE. The effort of each member state should be established in relation to the
greenhouse gas emissions recorded in the year 2005 nationally (which are under the incidence of the
present decision) adjusted so as to include the atmospheric emissions of the installations that existed
in 2005 and which were included in the community system for the period 2006-2012. The annual
emission level allotted for the period 2013-2020 expressed in tons of equivalent carbon dioxide should
be established based on analyzed and verified data. The efforts of the member states to reduce these
emissions should rely on the principle of solidarity among the member states and on the need for a
sustainable economic growth on the whole territory of the Community, taking into account the GDP
per capita of the member states. The member states which record, at present, a relatively low GDP
level per capita and, consequently, have significant expectations as far as the GDP increase is
concerned, should be authorized to increase their greenhouse gas emissions compared to 2005, but
this increase should be limited so as to contribute to respecting the Community’s independent
commitment to reduce the emissions. The member states, which are recording, at present, a relatively
high GDP per capita should reduce their greenhouse gas emissions compared to 2005.

279



International Conference “Risk in Contemporary Economy” ISSN 2067-0532
XIIIth Edition, 2012, Galati, Romania,
“Dunarea de Jos” University of Galati - Faculty of Economics and Business Administration

In order to be able to continue to assure an equitable distribution of the member states’ efforts
to contribute to the enforcement of the Community’s independent commitment to reduce the
emissions, no member state should be obliged to reduce its greenhouse gas emissions until 2020 by
less than 20 % compared to the levels recorded in 2005 and no member state should be authorized to
increase its greenhouse gas emissions until 2020 by more than 20 % over the 2005 levels. The
reductions of the greenhouse gas emissions should be realized during the period 2013-2020. Each
member state should be authorized to transfer from the future year a volume of up to 5 % of the
annual emission level allotted to it. When the emissions of a member state are lower than its annual
emission level allotted to it, the respective member state should be authorized to transfer the
respective emissions during the following year. In order to balance the cost differences related to the
emission reduction in different member states, giving a greater geographic flexibility and at the same
time improving the general efficiency of the costs supposed by the total commitment of the
Community, any member state should be given the possibility to transfer to other member states a part
of the annual level of emissions allotted to it. The transparency of these transfers should be assured
through the notification of the Commission and through the recording of each transfer in the registers
of both of the member states involved. The respective transfers could be carried out by means of a
procedure convenient for both sides, including by auction, by means of market intermediaries acting as
agents or by means of a bilateral agreement. In the Union, there should be a significant reduction of the
greenhouse gases. The use of the credits coming from projects should be limited, so as to complete the
internal actions. The Union has renewed its commitment to continually improve its Clean Development
Mechanism (CDM) and will try to improve it by means of the international corresponding procedures.
It is important for the credits coming from the projects used by the member states to represent real,
verifiable, supplementary and permanent reductions of the emissions, presenting net advantages for
the sustainable development and having no significant negative impact on a social level or on the
environment. The member states should also report the qualitative criteria which they apply for the
use of such credits. In order to assure for the member states a certain flexibility in the accomplishment
of their commitments and to promote the sustainable development of third countries, especially of the
developing countries, and to provide security to the investors, the Community should continue to
acknowledge a number of credits from greenhouse gas emission reduction projects developed in third
countries before adopting a future international agreement on climate changes (called from here on
“international climate change agreement”). The member states should make sure that the national
credit acquisition policies facilitate an equitable project distribution, especially through the increase of
the Certified Emission Reduction (CER) quota bought from the less developed countries (LDC) and
from the small island developing states (SIDS) and favor the conclusion of a international climate
change agreement. So, the member states should use their greenhouse gas reduction credits awarded
for reductions realized during the period 2008-2012 and which result from types of eligible projects to
be used in the community system in the respective period. At the same time, the member states should
be able to use the emission reduction credits for the reductions realized after the period 2008-2012,
which result from projects recorded during 2008-2012, and from types of projects that were eligible to
be used in the community system in the respective period.

In the least developed countries, a very small number of CDM projects have been enforced.
Taking into account the support given by the Community to the equitable repartition of the CDM
projects, including by means of the Global Climate Change Alliance, established by means of the
Commission Communication of September 18, entitled “Constitution of a Global Climate Change
Alliance between the European Union and the poor developing countries, the most vulnerable to
climate change”, one should guarantee the acceptance of the credits coming from projects launched
after 2008-2012 in the least developed countries for eligible projects meant to be used in the
community system during the period 2008-2012. Such an acceptance should continue until 2020 or
until the conclusion of an agreement with the Community, if this date should intervene earlier.

In order to assure a greater flexibility for the member states and to promote the sustainable
development of the developing countries, the member state should be able to use supplementary
credits coming from projects, based on agreements concluded by the Community with third countries.
In the absence of an international agreement concerning climate change, which should establish the
quantity attributed to developed countries, the joint implementation projects (JI) will not be able to
continue after 2012. The credits for reducing the greenhouse gas emission resulting from these
projects could continue to be acknowledged, nevertheless, as part of some agreements with third
countries.
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The continual capacity of the member states to use credits within the CDM framework is
important as it contributes to assuring a market for the respective credits after 2012. In order to
assure such a market and some new reductions of the greenhouse gas emissions in the Community, by
encouraging, in this way, a realization of the community goals in the domains of renewable energy,
energetic efficiency, energetic supply security, energetic innovation and competitiveness, there is a
proposition to authorize an annual use, by the member states, of the credits coming from projects for
reducing the greenhouse gas emissions developed in third countries, within the limit of a 3 % volume
of the greenhouse gas emissions of each member state non-regulated by the Directive 2003/87/CE in
the year 2005, or developed in other member states, until the adoption of an international agreement
on climate change. The member states should be authorized to transfer the unused part of this volume
to other member states. In agreement to the present decision, certain member states that record a
negative or positive limit of 5 %, at its most, should be authorized to use supplementary annual credits
(beside the above-mentioned credits) amounting to 1 % of their emissions checked in 2005 coming
from projects undertaken in LDC and SIDS, under the reserve that they should respect any of the four
conditions foreseen in the present decision. The present decision should not affect the more stringent
national objectives. In case the member states limit their greenhouse gas emissions regulated by the
present decision more than they are obliged through the present decision - because they wish to
accomplish a more stringent goal - the limits imposed by the present decision concerning the use of the
credits related to the greenhouse gas emissions should not be applied to the supplementary emission
reductions made in order to realize the national goal.

Romania’s situation

Romania has obtained the approval of the European Commission in order to allot, in the near
future, 71.4 million greenhouse gas emission certificates for free to the electrical energy producers
during the period 2013-2020. The European Commission has approved the free allotment of CO2
emission certificates for the thermoelectric plants of Romania, Bulgaria and the Czech Republic, after
which, in May 2012, the European Commission authorized the demands of Cyprus, Estonia and
Lithuania. In total, over 268 million emission certificates will be allotted for free to the electric plants
from these six countries, during the period 2013-2019. This number will be reduced every year, so as
to get to zero in 2020. At present, it is the demands of Hungary and Poland that are being evaluated.

The temporary allotment, for free, of the emission certificates, represents an important
derogation from the general rule foreseen by the revised legislation, according to which no free
emission certificates should be allotted to electric power producers. For this reason, the European
Parliament and the Council have added some conditions to the temporary allotment for free of the
emission certificates, such as:
- the allotment, for the year 2013, is limited to a maximum of 70% of the emissions afferent to the
national electric power production in 2013, corresponding to the final national gross consumption, this
percentage having to be then reduced annually;
- the value of the emission certificates allotted for free has to be channeled towards the realization of
investments in the rehabilitation and modernization of the country’s energetic infrastructure,
including the construction of new power plants and the diversification of the energetic mix and of the
supply sources, and also in ecological technologies.

These investments need to be established by means of a National Investment Plan.
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