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Abstract

Climate Change (CC) is a major issue of our century. Controlling the constraints of Greenhouse Gas (GHG)
emissions through transformation into opportunities, in an organization to increase industrial production, has
become a necessity. The main reason for this adoption was the effectiveness of energy management and responsible
linkages that are being developed to determine the issues and opportunities of carbon finance for organizations.
Through analysis of the European Union Emissions Trading Scheme (EU ETS) and the Clean Development
Mechanism (CDM), this article presents and demonstrates a variety of determinants of CO2 prices (EUA) to be
used in econometric techniques. This paper details the main carbon price drivers related to institutional decisions,
energy prices and weather events. Our study focuses on price changes in the EUA, being the most liquid carbon
asset. In this regard, we highlighted the daily spot price of the EUA to highlight the daily changes affecting this
price, given the high volatility in this Carbon financial market. The treatments of the determinants of CO2 prices
(EUA) can be used to analyze the evolving and expanding Carbon financial markets sphere. It features stylized facts
about Carbon financial markets from an economics and management perspective, as well as covering key aspects
of pricing strategies (institutional decisions, energy prices and extreme weather events), risk and portfolio
management. Aimed at those with fundamental analysis, the CO2 prices within the framework of the EU ETS
depend on several determinants. This paper constitutes an introduction to emission trading and an overview of the
regulations governing Carbon financial markets. First, we detail the price changes in the EUA and primary energy
prices. Second, we introduce the main characteristics of emissions trading, be it in terms of spatial and temporal
limits, Clean Dark Spread, Clean Spark Spread and Switch Price. Third, we provide a descriptive analysis of
atmospheric variables, structural variations and the Subprime crisis and their impacts in the price development of
EU CO2 allowances.
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Introduction

The field of Sustainable Finance through the lens of Responsible Management seems more occupied by the
managers than by the economists. Thus it is that among the many works devoted to this theme, few have
studied specifically the performance of the adoption of Sustainable Finance, while the latter are the preferred
vehicle of implementation and the deployment of Sustainable Finance (El Amri, Boutti, Rodhain, 2020). The
scientific community began to take an interest in Climate Change (CC) in the 1970s. There is now a broad
consensus on the responsibility for human-induced greenhouse gas (GHG) emissions in since the end of the
pre-industrial era. The international community has since agreed on the need to act quickly to reduce them in
order to limit the scale of future climate change. According to the IPCC, global average temperature could rise
from 1.1 ° C to 6.4 ° C by the end of the century. Given the disruptions, the consensus of states reached in
Copenhagen and Durban aims to limit the increase in the average temperature of the planet to two degrees
compared to the pre-industrial levels. To stay under this limit, scientific experts believe that at least half of
global greenhouse gas emissions must be halved by 2050 (Bunn and Fezzi, 2007). Global warming is
increasingly seen by investors as a long-term risk factor that could have a negative impact on asset valuation
(Alberola and Chevallier, 2009). In this context, a set of approaches and methodologies have been defined in
recent years to evaluate the contributions of different sources of greenhouse gas (GHG) emissions, to quantify
CO2 emissions and to Progress reports for a Sustainable Development. This transitional path involves a
reorientation of part of the amounts invested in the carbon intensive sectors to the low-carbon sectors (Broome,
1992). To respond to the challenges of climate change, a major reorientation of these approaches and
methodologies is primordial. These strategies generate a reallocation of CO2 emissions, enabling industrial
companies to first make an objective assessment of their emissions and to shed light on the resulting priorities
(given the carbon limits recommended). The EU ETS to better understand the risks associated with Climate
Change (CC) and to identify financial development opportunities related to GHG emissions (Alberola,
Chevallier, Cheze, 2008), thus presenting existing CO2 pricing practices (EUA) By means of the econometric
analysis of the two phases of the EU ETS.

CO2 prices in the context of the EU ETS depend on several determinants (variables). Following this principle,
it can be said that the real objective of the EU ETS to offer incentives to industrial firms to reduce their CO2
emissions, and therefore promote the adoption of low-carbon technologies, develop Efficiency Energy (EE)
and Renewable Energies (RE).

We thus specify the panorama of regulations governing carbon finance.

2006
2005 2010 2012 2020
Stern Report Prada Report

Kyoto Protocol 2005 - 2012

European Union Emissions Trading Scheme (EU ETS)

2005 - 2007 2008 - 2012 2013 - 2020

Figure 1. Overview of regulations governing carbon finance

Source: Boutti and al. (2019).

The figure above highlights the three main phases surrounding carbon finance. In 2006 (during phase I), the
Stern report! established a price on "the environmental threat of Climate Change". With this in mind, in 2010
(during phase II), the Prada report made twenty-eight (28) technical recommendations for the correct
regulation of carbon markets. The establishment of the European permit market pursued nine (9) major phases:

1. March 2002: Commission communication proposing a directive establishing a greenhouse gas (GHG)
emission allowance market for the most energy-intensive sectors;

!Nicholas STERN, former chief economist at the World Bank. The “Stern Report”, delivered to Tony Blair in October 2006 highlighted Climate Change
in the economic sphere setting a price on the environmental threat.
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2. October 2003: adoption of Directive 2003/87 / EC of the European Parliament and of the Council
establishing a greenhouse gas (GHG) emission allowance trading system in the Community;

3. October 2004: adoption of Directive 2004/101 / EC of the European Parliament and of the Council
creating a link between the Community greenhouse gas (GHG) emission allowance trading system and the
Kyoto Protocol project mechanisms;

4. January 2005: start-up of the European market for CO2 emission quotas for the first operating period
spread over three years, 2005-2007,;

5. June 2005: launch by the Commission of a public consultation on the revision of Directive 203/87;

6. Before June 30, 2006:

> Proposals from the European Commission (EC) for the mid-term review of the functioning of the
European market;

> Submission by Member States of National Quota Allocation Plans (PNAQ) for the period 2008-
2012.

1. 2008-2012: second period of operation of the European market corresponding to the first period of
compliance with Kyoto commitments.

2. 2013-2020: third period of operation of the European market corresponding to a single ceiling for the entire
European Union replacing the old system of national ceilings, auctioning and 300 million allowances are
allocated to the reserve for New Entrant Reserve (NER 300 program)

3. 2013-2020: fourth period of operation of the European market corresponding to the strengthening of the
market stability reserve (mechanism set up by the EU in 2015 to reduce the surplus of emission allowances
on the carbon market and improve the resilience of the ETS -EU facing future shocks);

1. Literature Review

Following the pioneering work by Christiansen and al. (2005), Chevallier (2012) produced the first literature
reviews on the carbon price development in their respective publications. This work was further elaborated
by Lebatt and White (2007).

Based on economic analysis (essentially demand and supply fundamentals), Christiansen et al. (2005) have
identified the following factors as being the price determinants in the EU ETS: strategy and regulatory issues;
market fundamentals, the role of fuel-switching, weather and production levels. Christiansen and al. (2005)
and Alberola et al. (2008) were he first analyses to uncover econometrically the relations between energy
markets and the CO2 price.

Based on Phase I spot and futures data, the former group of authors emphasizes that the nature of this
relationship between energy and carbon prices varies depending on the period under consideration (Phase I,
Phase II or Phase III), and the major influence of institutional events.

In addition, Bunn and Fezzi (2007) have studied the causalities between CO2 and electricity variables (such
as Clean Dark and Clean Spark Spreads, and switch price) during the first phases of the EU ETS.

Lebatt and White (2007) underlines a primordial element in functioning of EU ETS, to know the incorporation
of two of three mechanisms of suppleness of Kyoto, even in the first stage (2005-2007), before the second
stage (2008-2010), particularly, the Negotiable Emissions Permits (PEN) and the Mechanisms of Clean
Development (MDP).

Faced with this official report, these last two mechanisms are developed to support firms (or countries) to
accomplish their discounts allocated by programs CO2, even if there is a space of clarity a lot of use of which
is made of these mechanisms as percentage of the complete objective of discount of programs.

Finally, it is worth highlighting the work by Boutti, El Amri and Rodhain (2019), whose drivers a structural
model of allowance price under the assumption of the performance of the Carbon Finance Strategy for
Sustainable Finance is based on the reaction of the fundamentals of quota prices of the European Union
Emissions Trading Scheme (EU ETS).

The former of group of authors establishes to show econometrically using multiple regression that changes in
the price of carbon (EUA) react to changes in primary energy prices (mainly natural gas) during the Phase I :
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2005-2007 test period. Last but not least, macroeconomic fundamentals of carbon prices respond to the impact
of the subprime crisis during the phase II: 2008-2010.

2. The price of carbon

Our study focuses on the price variations of the EUA, being the most liquid carbon asset. We have highlighted
the daily spot price of the EUA to highlight the daily changes affecting its price, given the high volatility in
this market (Bourgeois, 2010). In this regard, we study the spot price of the EUA on the most liquid regulated
spot markets. We use daily EUA data, taken from Reuters (Bourgeois, 2010) as follows:

» First, the daily EUA spot price traded on Powernext from July 1, 2005 to December 31, 2007 (Phase I);
» Then the EUA Dec08 traded on ECX from January 1, 2008 to April 25, 2008;

» And finally, the daily EUA spot price traded on BlueNext from April 26, 2008 to April 30, 2010 (Phase
10).

Table 1. Characteristics of transactions on the stock exchange spot market BlueNext

Spot Market USA CER SpreadCER-EUA
Contract BlueNext Spot EUA BlueNext Spot CER NC
Min volume 1000 tons 1000 tons 1000 tons
Register French Swiss French (EUA)
Switzerland (CER)

Source: El Amri and al. (2020).

On the spot market, BlueNext offers high transaction speed (15 minutes delay) and organizes payment and
delivery: the allocation or credit is transferred from the seller's [carbon] account to the seller's account to the
transit account BlueNext and finally to the buyer's [carbon] account. The exchange takes place when the CITL
register sends the official notification of the quota transfer. The exchange is carried out on the French register
for the USA and Swiss for the RECs. The buyer's cash account is debited to the BlueNext transit account then
the seller's cash account.

Table 2. Characteristics of transactions on the Stock Exchange Future market BlueNext

Futures Market USA CER
Contract BlueNext Futures EUA BlueNext Futures CER
Underlying asset USA 2008-2012 CERs issued by the CDP steering committee and accepted by BlueNext
Min volume 1000 tons 1000 tons
Register French Swiss

Source: El Amri and al. (2020).

In these circumstances, transaction costs can be graded according to activity (high or low activity), according
to the market (spot or future) and finally according to the type of costs (administrative or transaction).
According to Boutti and al. (2019) the BlueNext scholarship proposes decreasing costs (tariffs) presented
below according to the volumes of transactions carried out.

In this regard, since the buyers of allowances can turn either to the market or to auctions, the two prices should
thus be very close. After dealing with the price of carbon, we will focus on the prices of primary energies:
price of oil, price of natural gas and price of coal.

3. Primary energy prices: oil, natural gas and coal

The price of primary energy has an effect on the prices of allowances. In this regard, when there is an increase
in the price of oil and gas, the use of coal to produce energy is seen on the rise. Following this principle, we
can say that CO2 emissions increase, which leads to an increase in the price of allowances (El Amri, Boutti,
Rodhain, 2020). In order to achieve this, we analyze the future prices of primary energies to show the price
variations of the EUA (European Union Allowance) according to the needs of industrial firms, when the carbon
market is launched. The future markets for these energies are the most liquid. The data was taken from Reuters
in Bourgeois (2010).

The brent price (expressed in Euro/BBL) is the brent crude futures Month Ahead price negotiated on ICE (Fig.
2). The brent is a North Sea deposit: its oil is representative of crudes produced in this region. Therefore, it
provides the best characteristics to match other energy variables traded in continental Europe, which enter in
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the determination of carbon price.
The natural gas price used (expressed in Euro/Therm) is the futures Month Ahead natural gas price negotiated
on Zeebrugge Hub (Fig. 3). It is the best liquid gas trading market in Europe and has a major influence on the

price that European consumers pay for this gas. As such, the Zeebrugge price represents the best proxy of the
European gas market price determined close to end-users.

The coal price is the Atntwerp/Rotherdam/Amsterdam (ARA) coal futures Month Ahead price (see Fig. 4),
which is the major imported coal in northwest Europe. The ARA coal is expressed in Euro/ton.

In this regard, we distinguish, at this level, the three types of futures contracts, commonly used, namely:

> 1st futures contract: The oil price (expressed in $ / barrel) used is the
daily brent crude futures Month Ahead price traded on the Intercontinental Futures Exchange;
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Figure 2. Brent: raw data (left pane) and logreturns (right pane) from March 09, 2007 to March 31, 2009

Source: CHEVALLIER, Julien. Econometric Analysis of Carbon Markets: the European Union Emissions Trading Scheme and the
Clean Development Mechanism. p.32.

> 2nd futures contract: The price of natural gas (expressed in € / MWh)
used is the daily futures Month Ahead natural gas price negotiated on the Zeebrugge Hub. It is the most liquid

gas sold in Europe, and it has a greater influence on the price that European consumers pay for this primary
energy (Chevallier, 2012);
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Figure 3. Natural gas: raw data (left pane) and logreturns (right pane) from March 09, 2007 to March 31, 2009

Source: CHEVALLIER, Julien. Econometric Analysis of Carbon Markets: the European Union Emissions Trading Scheme and the
Clean Development Mechanism. p.32.

> 3rd futures contract: The coal price (expressed in € / Tonne) used is the
daily coal futures Month Ahead price CIF ARA (ARA : Antwerp / Rotterdam / Amsterdam, is the best coal
imported to North East Europe).

The following figure shows in force the evolution of the price of coal via the raw data (left pane) and logreturns
(right pane) from March 09, 2007 to March 31, 2009.
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Figure 4. Coal: raw data (left pane) and logreturns (right pane) from March 09, 2007 to March 31, 2009

Source: CHEVALLIER, Julien. Econometric Analysis of Carbon Markets: the European Union Emissions Trading Scheme and the
Clean Development Mechanism. p.32.

In accordance with the above, the Responsible Management of these contracts will depend, in one way or
another, on the price that the industrial actor is prepared to pay. Boutti et al. (2019) developed problematic
questions on the prices of primary energies, in particular gas. After having discussed the prices of primary
energies, their contracts and their issues, we will highlight the Clean Dark Spread, the Clean Spark Spread as
well as the Switch Price.

4. The Clean Dark Spread, the Clean Spark Spread and the Switch Price

Electricity production operators have the possibility of modifying the fuel used for this purpose. In this regard,
taking into account a few variables is a sine qua non.

Let us qualify this statement, we detail this idea as follows:

> 1st variable: The Clean Dark Spread: (expressed in € / MWh) represents
the difference between the price of electricity during peak hours (note elec) and the price of coal (noted coal)
used to generate and produce electricity, corrected for energy output from coal in the plant and CO2 costs

(noted p, ), as following :

Clean dark = elec - | coal x x EF, , (D)

p coal
With p,_ is the thermal efficiency of a conventional coal-fired plant, and EF, , the CO2 emissions emissions
factor of a conventional coal-fired power plant. The Clean Dark Spread is shown in Fig. 5.
The following figure shows the Clean Dark Spread (Price of electricity relative to the price of coal used to

produce a unit of electricity) through the raw data (left pane) and logreturns (right section) from March 09,
2007 to March 31, 2009.

120 : : : 1 . : ;
—oam [T A DARKRET)
100} | I : |
0.6}
o 80 0.4}
s
£ 60 o2
x of
[}
40 0.2}
. 0.4}
0.6}
0 - - : . : -08 : . i .
MARO7 JULO7 DECO7 MAY08 SEPO8 FEBOS MARO7 JULO7 DECO7 MAYOS SEP08 FEBOS

Figure 5. Clean Dark Spread: raw data (left pane) and logreturns (right section) from March 09, 2007 to March 31, 2009

Source: CHEVALLIER, Julien. Econometric Analysis of Carbon Markets: the European Union Emissions Trading Scheme and the
Clean Development Mechanism. p.37.
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> 2nd variable: The Clean Spark Spread: (expressed in €/ MWh) represents
the difference between the price of electricity in peak hours and the price of natural gas (noted ngas) used to
generate and produce electricity, corrected for the energy output from fuel gas in the plant and CO2 costs, as
follows:

+p, x EF, 2

ngas

Clean spark = elec - | ngas x

ngas

With p = is the thermal efficiency of the fuel gas in the approved plant, and EF,  is the factor of CO2

emissions factor of conventional coal-fired power plant. The Clean Spark Spread is show in Fig. 6.
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Figure 6. Clean Spark Spread: raw data (left pane) and logreturns (right pane) from March 09, 2007 to March 31, 2009

Source: CHEVALLIER, Julien. Econometric Analysis of Carbon Markets: the European Union Emissions Trading Scheme and the
Clean Development Mechanism. p.38.

Clean dark spread and clean spark spread are calculated data. They correspond to the price of electricity (in €
/ MWh) less the total production cost (respectively coal + CO2 and gas + CO2) of one unit of electricity (in €
/ MWh).

> 3rd variable: The Switch Price: (expressed in € / MWh) represents the
competitive price to equalize the Clean Dark and the Clean Spark, as following:

‘ cost,,. | MWh-cost, , / MWh
Switch = = (3)
tC02,,/MWh-tCO2, /MWh

coal ngas

With cost,,, is the cost to produce a unit of MWh of electricity based on the net CO2 emissions of gas
(expressed in € / MWh), cost, , is the cost to produce a unit of MWh of electricity based on the net CO2
emissions of coal (expressed in € / MWh), tCO2_, is the emission factor (expressed in 1CO2 / MWh) of fuel
coal in the approved plant and;CO 2, is the emission factor (expressed in #CO2 / MWh) of fuel gas in the

contracted plant. The figure infra represents the Switch Price.

70 r . . 40

5 — SWITCH ' ' ' [~ SWITCHRET

30
50

40F
30F
20F
10}

20}

10

EUR/MWh

10}

[6]3

-10 ~ . - s - -20 i , ‘
MARO7 JULO7 DECO7 MAY08 SEP08 FEV09 MARO7 JULO7 DECO7 MAY08 SEPQ8 FEBO9

Figure 7. Switch Price: raw data (left pane) and logreturns (right pane) from March 09, 2007 to March 31, 2009
Source: CHEVALLIER, Julien. Econometric Analysis of Carbon Markets: the European Union Emissions Trading Scheme and the
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Clean Development Mechanism. p.38.

According to E1 Amri, Boutti, Rodhain (2020), the Switch is used to show abatement (or depollution) costs. It
is calculated as below:

Switch = (Rg - Re) / (Ec - Eg) 4y

After having tackled the Clean Dark Spread, the Clean Spark Spread as well as the Switch Price, we will
develop the weather variables.

5. Atmospheric variables

Atmospheric conditions influence the amount of CO2 emissions. If we are based on this reasoning, we can
argue that more energy produced will be concluded by more oil used [in strong connection with CO2
emissions], and in this end we will need CO2 allocations (on the carbon market) [in association with a positive
effect on CO2 prices]. Carbon prices (EUA prices) are also related by temperature®of each region using an
index called the NBCI “National Business-Climate Index”. The latter is defined by an average daily
temperature of the region of the country, produced by the population of this region (Chevallier, 2012). This
index is expressed in "Celsius Degree (C °)" concerning eighteen (18) countries* as following:

N
D pi %
0==5—— 5)
2 pi
i=1
With N the number of regions in the country under consideration, pi the population of region i, and 6 the

average temperature of region i during the month in question. Moreover, this methodology has been extended
by CDC Climat® to take into account the specificities of the carbon market®. The European temperature index
is equal to the average of the national temperature indices forecast for the eighteen countries, weighted by the
weight of each country in the total volume of allowances distributed’. We present the formula for this index as

follows:
4
ZQ/' x 0,
r- - (©)
2.9,
j=1

With T the monthly index, Q ; the number of quotas allocated by country j in its National Quota Allocation
Plan (PNAQ), and 9/. the country's national temperature index j.

According to Chevallier (2012), several factors influencing the demand for allowances on the EU ETS carbon
market. The most suitable meteorological variables are:

> Temperature variations from seasonal norms: a very cold temperature
than normal in the winter season enhances energy generation®. A warmer temperature in the summer season

2with:

Rg = gas required to produce one unit of electricity with an efficiency of 55% in € / MWh;

Rc = coal necessary to produce a unit with a yield of 40% in € / MWh;

Eg = CO2 emissions to produce one unit of electricity from gas;

Ec = CO2 emissions to produce one unit of electricity from coal.

3See Metnext Weather index on the website: http://www.weatherindices.com/index (Page consulted on 02/03/2019).
4Austria, Belgium, Germany, Denmark, Spain, Finland, France, United Kingdom, Hungary, Ireland, Italy,

qThe Netherlands, Norway, Poland, Portugal, Sweden, Slovenia and Slovenia.

’See website: http://www.cdcclimat.com (Page consulted on 01/23/2019).

®CHEVALLIER, Julien. Econometric Analysis of Carbon Markets: the European Union Emissions Trading Scheme and the Clean Development
Mechanism. p. 42.

7These data are processed on a weekly basis.

8In particular, the fuel needs for heating matters.
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increases energy consumption in relation to air conditioning.

> Extreme temperature deviations (hot or cold day) from seasonal
norms: whatever may be said, an example of the European temperature index is illustrated by the figure below
on the left. Said explicit figure Meteorological events: European temperature index and temperatures deviation
from the seasonal average in degrees celsius from March 09, 2007 to March 31, 2009.
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Figure 8. Meteorological events: European temperature index (left side) and the seasonal mean deviation temperatures (right
part) in degrees celsius from March 09, 2007 to March 31, 2009

Source: CHEVALLIER, Julien. Econometric Analysis of Carbon Markets: the European Union Emissions Trading Scheme and the
Clean Development Mechanism. p.42.

> Precipitation and winds: these variables increase the quantity of energy
produced by hydraulic and wind power. These allow the production of energy that is low in carbon than fossil
fuels and thus reduce the demand for allowances from other energetic industries.

6. SBF250 and the subprime crisis

We must take into account the weight of economic activity on electricity production and consequently on the
price of the EUA (Bouti and al., 2019).

We claim, then to highlight the effect of the subprime crisis’ on companies of the EU Emissions Trading
Scheme (EU ETS) for Responsible Management.

With this in mind, we can say that our analysis does suggest the SBF 250 variable, which is listed on NYSE
Euronext.!?

The following Table highlights the members of BlueNext by categories.

Table 3. BlueNext members by categories

Categories Share of members (%)
Companies subject to ETS 41
... Of which electricity producers 37
Bank and market participants 32
Brokers 20
Credit issuers 07

Source: El Amri and al. (2020).

It should be noted that economic activity impacts electricity producers (representing 37% in the carbon market)
and companies subject to ETS (41% share in BlueNext).

7. Results, discussions and critical issues

Depending on the share of coal and gas in their electricity mix, power producers may benefit from the
opportunity to switch from coal to gas depending on the price of the carbon price of the carbon in order to
minimize the electricity production coast.

We consider here the switching between coal and gas to produce one unit of electricity. Oil is mostly used to

‘Financial crisis that began in October 2008.
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meet high peak demand, especially in winter. Thus, oil is unlikely to interfere with coal and gas switching in
the European system. Besides, gas and coal are the cheapest alternatives, while oil has encountered a high level
of volatility during the recent period.

The opportunity to switch provides an interesting solution for power to reduce their emissions at low cost. In
order to benefit from these cheap abatement opportunities, electricity generators need to compare the CO2
price and marginal abatement costs.

It may cheaper to switch for a less carbon-intensive fuel (such a gas) instead of using coal and buying permits.
That is why, in the power sector, electricity prices are determined by the marginal generation technology.
Different generation units are ranked by marginal costs from the cheapest technology to the most expensive
one. This ranking is called “merit order”, and depends on several parameters such a fuel prices, plant
efficiencies and carbon intensity.

The introduction of a carbon cost through tradable permits changes the carbon intensity of power generation
technologies and modifies the competitiveness of power plants. Through the introduction of high carbon costs,
gas-fired power plants, which are more expensive but less CO2-intensive than coal-fired power plants, may
become more profitable than coal-fired power plants. The price of carbon that makes the two technologies
equally attractive that is called “switching point”.

Without carbon costs, the marginal cost of producing electricity is given by the ratio between fuel costs and
the efficiency of the plant.

The switch can only occur if coal-plants are running while some gas plants are available to replace them. The
best opportunities occur when the load is relatively low and mostly met by coal-fired plants (during weekends,
nights and summers).

Then, with adequate economic incentives, available gas-fired units may be switched. Consequently, the
possibility of fuel-switching varies throughout the year depending on the season (winter or summer), the time
of the week (day-of-week or week-end effects), and the period of the day (day or night).

As shown in this paper, the influence of such drivers (mainly energy variables and extreme temperatures
events) varies depending on the period under consideration and the influence of institutional decisions.

Last but not least, concerning spatial limits, it is worth emphasizing scaling issues. Indeed, increasing the scale
of the cap and trade system increases economic efficiency, but also decreases trade security.

In addition, when setting a tradable permits market, the regulator needs to consider deposition constraints, by
avoiding excedance of critical loads in specific geographical zones. Another concern lies in the proper design
of national emission ceilings.

Conclusion

In this paper, we have detailed how energy prices related to fuel use (Brent, natural gas, coal) and power
producers’ fuel —switching behavior (Clean dark spread, clean spark spread, switch price) impact carbon price
changes through various regression models. Also, we have detailed the influence of extreme weather events
on carbon prices, based on unanticipated temperatures changes.

Carbon Finance will have consequences for the various economic actors, directly for industrial activities and
indirectly for the rest of the socio-economic system. According to the literature, market mechanisms have led
to the emergence of a carbon price signal, which companies must incorporate into their strategies in order to
optimize their reductions in GHG emissions (Nordhaus, 1991). The interest for the company is to understand
the ins and outs of Carbon Finance and to make the best use of allocated quotas in order to optimize their
economic, financial and environmental performance. Thus, our central question of our research was formulated
in the following way:

«What are the responsible issues and sustainable opportunities for the adoption of carbon finance for EU ETS
companies for the development of a 2 © C Finance"? ».

In practice, several determinants of CO2 prices (EUA) exist to promote the resilience of Carbon Finance,
which can be characterized by the price of carbon, primary energy prices: oil, natural gas and coal, Clean Dark
Spread, The Clean Spark Spread and the Switch Price, the atmospheric variables and the SBF250 and the
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Subprime crisis. Unlike solutions that are inflexible or irreversible, that increase Climate Change or reduce the
incentive to adapt to Carbon Finance would be poorly adopted (Springer, 2003).

The mechanisms of Carbon Finance have a prominent place for the realization of the Sustainable Development
(SD) agendas for Carbon Finance to become « Finance 2 © C». In these circumstances, not including the
anticipation of Climate Change (CC) and the adoption of Carbon Finance (especially the CO2 exchange
system) will increase the risk of making our existence vulnerable to uncertainties while eliminating the actions
and carbon transactions available to Sustainable Finance and Sustainable Development (SD). It seems very
useful to inject less GHGs in absolute terms, but the real challenge is to reduce the GHGs to a threshold that
limits the rise in temperature to 2°C (Toth, 1995). To carry out our study, we decided to treat each period of
the EU ETS in a different way according to their specificities and the academic work already carried out. In
addition to the results of the econometric tool itself and their analysis, the process of sensitizing the industrial
players and refocusing reflection on their own interest, that maximizing profitability (or avoid reducing
profitability) a project to exchange EU ETS CO2 allowances for current and future climate change.
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