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Motivations of the paper Tz mllslsel Gemmaa

The global framework

e The main objective of the EU ETS is to encourage the
industry’s most emitters to reduce their carbon emissions and
invest in clean technologies

e The sector of electricity generation is the most CO2 emitter

e Thus, to know if the EU ETS gives appropriate economic
incentives for an efficient and strong system in line with
Kyoto commitments, we study its impact on the sector of
electricity generation

e If so, electricity producers should include the price of carbon
in their costs functions
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Motivations of the paper

Literature review

e Sijm et al. (2005, 2006): An OLS estimate of a basic linear
model (German and Dutch cases)

e Honkatukia et al. (2006): A VAR model (Finnish market case)

e Bunn et Fezzi (2007): A VAR model (English market case)
with short run restrictions

e The coexistence of various electricity markets and the
heterogeneity of energy mixes of the European Union
countries leads to non unanimous response about the impact
of the EU ETS on electricity producers

e These articles have covered, at most, the period from January
2005 to May 2006
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Motivations of the paper

Research question

e The impact of the EU ETS during its pilot phase on
electricity generation sectors taking into account the
diversity of energy mixes of the European Union
countries

e We consider France and Germany since these countries
participate to the EU ETS and have a very different energy
mixes
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e econometnc mode Ing Dat

From stylized facts to the econometric model

e The price of electricity depends on marginal cost. The
marginal cost of electricity is equal to the cost of primary
energy used to produce the last unit of electricity, operating
cost thereon, plus any inclusion of carbon cost of production
of that unit
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From stylized facts to the econometric model

e The price of electricity depends on marginal cost. The
marginal cost of electricity is equal to the cost of primary
energy used to produce the last unit of electricity, operating
cost thereon, plus any inclusion of carbon cost of production
of that unit

@ The level of electricity demand depends on climatic variables.
The temperature exerts a dual effect on energy demand in
general and that of electricity in particular
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From stylized facts to the econometric model

e The price of electricity depends on marginal cost. The
marginal cost of electricity is equal to the cost of primary
energy used to produce the last unit of electricity, operating
cost thereon, plus any inclusion of carbon cost of production
of that unit

@ The level of electricity demand depends on climatic variables.
The temperature exerts a dual effect on energy demand in
general and that of electricity in particular

° Pte.’ecr — Et [Pf’e“‘\Zr, Prefe.'f' Ptef’egs } —

g (Z, PEs PEs, )

D. KIRAT & I. AHAMADA The impact of the EU ETS on elecricity sectors




Tlhieatonoietiic modsllis From stylized facts to the econometric model
e econometnc mode I|I.:" Dat

From stylized facts to the econometric model

e The price of electricity depends on marginal cost. The
marginal cost of electricity is equal to the cost of primary
energy used to produce the last unit of electricity, operating
cost thereon, plus any inclusion of carbon cost of production
of that unit

@ The level of electricity demand depends on climatic variables.
The temperature exerts a dual effect on energy demand in
general and that of electricity in particular
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The econametric modellin g

The data used in this study are weekdays frequency and run from
July 4th, 2005 to June 29th, 2007

e Day-ahead and month-ahead base load electricity prices of the
French and German electricity stock exchanges

e The carbon spot price of the Powernext stock exchange
e The gas price of the month-ahead future contract traded on
the Zeebrugge hub

e The coal price of the month-ahead future contract Coal CIF
ARA.

o The temperature variables T"°t and T were built from the
Powernext daily index of temperature (expressed in degrees
Celsius) for both countries
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The econometric modelling

The carbon spot price
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From stylized facts to the econometric m
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Estimation of the models

Estimation of models representing Month-ahead electricity
contracts

@ The French case:
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Estimation of the models

Estimation of models representing Month-ahead electricity
contracts

@ The French case:

Prea’ec = wo+ alptefei + ﬁngaS + 5P;:oa.-" + ,YPtcarbon
FATE! 4 AT gy

@ The German case:
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From stylized facts to the econometric m

The econametric modellin g |
Lata

Estimation of the models

Estimation of models representing day-ahead electricity
contracts

Concerning the price series of day-ahead contracts, the concern to
take into account any interdependence of the French and German
electricity markets leads us to retain the following model with
Dynamic Conditional Correlation (Engle, 2002; Engle and
Sheppard, 2001) DCCg(1,1) errors:
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From stylized facts to the econometric m

The econametric modellin g |
Lata

Estimation of the models

The DCC(1,1) model

The model DCCg(1,1) is defined as:

Ht — DthDt
D; = diag(\/hi1t, v/ h22t)
R: = (diag Q)2 Q; (diag Q;) /2

Where the 2 x 2 symmetric positive definite matrix Q; is given by:

Q:=(1-0;—6,)Q+ 91Ur—1UtT 1+ 02Qi—1
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Equations of the mean

sults and int

Ioble 1. Ertimntion Teiults of the selected models
France France GCermany CGermany
Country
Menth Tiay Nay
Contract .
shead Anesd Ahssd Anesa
#ull fall hefare after full before afier full befare afier
Peried
peried paried reak Lreak peried break kreak paricd break briak
0857444 0.§lp*4* 0.5t 0.5Ga% 4+ 0.a71ees 0.22gt 4 0.Fa7Hes 0.65644* 0.iTaees
(0.018 0.0b2) (D.064) (v.090) (0.05%) (0085} [0.129) u.ld) 0056 (o.121)
Feoes 0 31a%*" 0.215%** 6158 02517t 02267 0.212%% 6202 6122 naTs
0.061) 0.065) (0.097) 0.056) (0071} (0.106) (0.129) 0.080 0.1562)
Pf"" D.o4gttt 0.0pLt et [ %A 0020 U izgtst o.iygss 0.070 o.05044* [T Ab -L.0E0
(0.070) 06320} 0.036) 0637y 0042 (0.043) {0 (0.026) 0623 6132)
noo7 0.1 6o17 0638 0057 0120 1 a7 0068 0.056 oAl
10.02¢ 0.104) 0.145) (0.613) 0.145) (0.146) (0.904) 0.076) 0.077 (0.367)
v.owl TR voly volght L RTEALL 0.0l6 [T vt GOl
10.002 0.007) 0.023) (0.022) 0.009) (0.021) (0.027) (0.004) 0.011 (0.019)
Iho: -0.000 0.012%** b.006 D.028%** 0.011%** 0.007 0.031%"* 0.004* 0.005" b.o01
10.001) 0.004) b.005) (0.00F) 0.004) (0.005) (0.00E) 0.002) 0.007 (0.004)
R D00l =0.021m" 002077 | -0.03777" RN =001 f.azgme 0013 =0.00e"" [N
(0.001 0.004) (0.006) (0.007) (0.004) (0.005) (0.012) 0.005) 0.004 (0.055)
cons o.103* 0.732%** b.1E1 -0.431 0.695%" 0.313 0.084 -0.027 0552
10.087 0.222) 0.5344) (1.230) 0.229 (0.380) (1.82 [0.1581) 0.184 (0.583)
SEQL0N2 =0.0TE"" =007 =0.08T 0.053" " boTE""" [N

ETS on ele sectors



erature?
Results and interpretations

What's about temperature?

e Temperature do not affect the prices of month-ahead
electricity contracts in both countries

e Softening temperature influence the price of day-ahead
electricity contracts to decline and variations in temperature
towards extreme values influence these prices in increase

e Temperature influences only the prices of day-ahead electricity
contracts. The short term of day-ahead contracts and the
difficulty to predict with accuracy the level of temperature
beyond a few days explain that electricity supply intended to
meet the changes in electricity demand due to temperature
variations is provided through day-ahead contracts
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Results and interpretations

..and carbon spot price?

@ On average and over the whole period the carbon spot price
was not a determinant of the prices of French electricity
contracts. In Germany, carbon spot price had an impact only
on the price of day-ahead contract
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Results and interpretations Impact of carbon spot price
1 The variance equations

...and carbon spot price?

e On average and over the whole period the carbon spot price
was not a determinant of the prices of French electricity
contracts. In Germany, carbon spot price had an impact only
on the price of day-ahead contract

e However, the carbon spot price has been a determinant of the
price of electricity during the first two years of the EU ETS
operation. Then, the price of electricity was completely

disconnected from the carbon spot price in the last year of the
pilot phase of EU ETS
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Results and interpretations
1 The variance equations

The variance equations (1)

e A greater stability of the price of German day-ahead electricity
contract around its long run equilibrium path compared to the
price of French day-ahead one
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Results and interpretations

The variance equations (1)

e A greater stability of the price of German day-ahead electricity
contract around its long run equilibrium path compared to the
price of French day-ahead one

e Day-ahead electricity prices in Germany and France were
much more correlated during the first two years of operation
of the EU ETS than over the period that followed

D. KIRAT & I. AHAMADA The impact of the EU ETS on elecricity sectors



Results and interpretations Imp I 0t price
1 The variance equations

The variance equations (1)

e A greater stability of the price of German day-ahead electricity
contract around its long run equilibrium path compared to the
price of French day-ahead one

e Day-ahead electricity prices in Germany and France were
much more correlated during the first two years of operation
of the EU ETS than over the period that followed

@ The highest correlation has coincided with the period during
which the electricity producers had been most constrained by
the EU ETS
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Results and interpretations Imp I
1 The variance equations

The variance equations (2)

® So, in a context where the debate on the possible
manipulation of the electricity wholesale prices in France by
the historical producer is still relevant today, it seems
reasonable to expect that the wholesale prices of electricity in
France are partially aligned with those of Germany
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Results and interpretations

The variance equations (2)

e So, in a context where the debate on the possible
manipulation of the electricity wholesale prices in France by
the historical producer is still relevant today, it seems
reasonable to expect that the wholesale prices of electricity in
France are partially aligned with those of Germany

@ During the first two years of EU ETS operation, the carbon
market has allowed French electricity producers to pull more
profits from the composition of their productive parks
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Results and interpretations In rbor
1 The variance equations

Time varying conditional correlation
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Conclusion

Conclusion

e The EU ETS had an impact on the sector of power generation
in both countries even if it was not of the same magnitude

e German electricity producers have more undergone the carbon
constraint than their French counterparts

@ During its pilot phase, the impact of the EU ETS on
electricity generation sectors has experienced two phases

e The EU ETS increased the market power of the historical
French electricity producer and greatly contributed to the
partial alignment of the wholesale price of electricity in France
with those in Germany
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