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Introduction Background

* Market power in generator markets is a
key problem in the EU electricity markets
(European Commission, 2007)

« Remedies
— Structural
— Behavioral
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Introduction Background

 Structural remedies lower concentration
— Divesture
— Blocking mergers
— New entry

* Focused on increasing number of
competitors
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Introduction Background

« Behavioral measures do not change
concentration

— Organize electricity markets in ways that
prevents the use of market power

— Preferred over structural measures (European
Commission, 2006).

» Allaz and Vila (JET 1993)

— Introducing a forward market increases supply
in Cournot competition
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Introduction Question

Our question

What is the most effective policy in the EU
electricity markets?

e Structural measure
— Add more competitors

« Behavioral measure
— Introduce a forward market
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Introduction Question

For external validity: what are the main
stylized facts of the EU electricity
market?

1. Markets with 2 and 3 generator firms

- EU-15: typically 3 firms
- HHI=3786
- 3 symmetrical firms results in HHI=3333.

- In NMS-10: typically 2 firms
- HHI =5558
- 2 symmetrical firms results in HHI=5000.
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Introduction Question

2. Electricity generators have steeply
increasing marginal costs (Newbery, EER
2002).

- For external validity we thus use quadratic
marginal costs

mey(q) =2q°

q
Cs (q) = E 2x?
x=1
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Introduction Literature

« LeCoq and Orzen (JEBO 2006)

2 producers 4 producers
Without Forward Market, M2zc p  Mdzc
Zero costs * ﬁ
With Forward Market, M2Fzc M4Fzc
Zero costs
Conclusions

— Forward market increased output
— Adding two more producers increased output

— Two more producers increases output more than
introducing a forward market.
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* LeCoqg and Orzen (20006)

« Drawbacks
— Zero costs
* more realistic: steeply rising marginal costs

— Structural measure: M2 - M4
* more realistic:
« for NMS-10: M2 —» M3
« for EU-15: M3 — M4

Introduction Literature
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« Brandts, Pezanis-Christou, and Schram (EJ

2008)
3 4
producers producers
Without Forward Market , N{3 —p M4
Quadratic MC v
With Forward Market M3F —
Quadratic MC

» Conclusions
— Forward market increases output
— Adding ONE more producer increases output

— Adding ONE more producer increases output more than
introducing a forward market.
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Introduction Literature

« Brandts, Pezanis-Christou, and Schram (2008)
» Drawbacks
— Not realistic for NMS-10

— 2 firms

— Brandts et al. (2008) confound the number effect
with an asset effect
— The asset effect advantages adding one more competitor
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Setup Design & Implementation

Our unique treatments:
Asset base kept identical
to that in M3
(unlike in Brandts et al.

Like Brandts et al.
(2008)

(2008)
pivducers 3 produ® / 4 producers
Without Forward Market, @‘
|

With Forward Market, @ —
Without Forward Market, - -

Z€ro costs

With Forward Market, - -

ZEero costs

Like LeCoq and Orzen

(2006)
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Setup Design & Implementation

M3 M4
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Design & Implementation

M3 M4

Brandts et al.
. .has MORE aggregate
. assets than M3! .
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has SAME aggregate
assets as M3




Setup Design & Implementation

M3 M2
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Setup Design & Implementation

M3 M2
H N

AME aggregate
ets as M3
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Market with Market with Market with
TWO producers THREE producers FOUR producers
(after merger) (original market) (after divestment)
Total Total Total
Cost Total Cost Total Cost Total
i)rzdua " | each C(())sts ir(?r?mt cach C(())sts Ef)(:ldua cach C(())sts
2*N ¢ 2*T More expensive 3*TCR4* N Tc 4*TC
0 0 with method 0 0 0 0
Brandts
2 ! \et al. (2008)!!! 6
4 6 118 // ' Cheaper in NI 1
Brandts
#(6/ 15 " m-‘ et al. (2008)
7 31 62
10 55 1 1 1 28 84 -
—-p(12]) J(12]) o180 (12]) sk 112
7| 137 S0 T5| 1o 330 —
161 197 394 ) ] 16 %9 | 394
—}(18 273 | 1140 18 182 [ 546
20 36| 733 20 183 | 733

Setup Design & Implementation

 Demand simulated
p(Q) = Max(0,2000-270)
* |dentical to Brandts et al. (2008)

* Trading was simulated

— Simulated traders,

* predict spot market price given the total number of
units sold in the forward market.

* As in LeCoq and Orzen (2006)
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Setup Design & Implementation

« Ran sessions in

— October 2009, December 2009, and April
2010

* 11 independent groups for each treatment

* In total 198 subjects

— Students mainly of the Prague business
school, the economic institute and the Prague
technical school
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Setup Design & Implementation

Rernainin o time [sec] 41
Choose the quantity you want to produce in the right upper box and press 0K F _ -
Total Praduction Price/Unit ‘ Produce Units | Marginal Cost Total Cost \
Periad 1 of 24 o 2000 o o v v
1 1973 1 2 2
There are - including you - 3 2 1846 2 8 10
producers in your group 3 1919 3 18 28
4 1892 4 32
& 1865 5 50 0
B 1838 B 70 180
7 1811 7 100 280
a 1784 8 1320 LAl =
q 1757
44 170

Outcomes for Period 1 i
My Production  --- My Production  --- Iy Produclion -

Price - Costofthe last unit (Marginal Costy -

Froduction of Others -

My Return - My Total Cost -

Total Production -

My Profit (My Return - My Total Cosfy -~

Price per Unit

History

Period My Production Cost of the last unit My Total Cost Total Production PriceUnit My Return My Profit Cummulative Profit
{Marginal Cost) {My Return - My Total
Cost)

27480
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Design & Implementation

Remaining time [secl: 28
Choose the quantity you want to produce for STAGE A in the right upper box and press OK L L I I

Period { of 24 Aggregate Production Price/Unit Total Production PricelUnit Produce Units Marginal Total Cost
eriod o STAGES A +B STAGEB STAGE A STAGE A in STAGE A Cost
Slage A o 2000 a [t} 833 B 0 o i} -
1 1873 1 628 1 2 2
There are - including you - 2 7 1946 2 874 2 a 10
producers in your group 3 1919 3 20 3 18 28
4 1892 4 216 4 32 B0
5 1865 5 211
[ 1838 B a07 B 70 180
7 1811 7 803 7 100 280 =
8 1784 8 748 420 10
10 1730 = 10 a0 =
This period - Quicomes for Stage A
My Production in Stage A - My Production --- My Production -
Price  =- Costofthe last unit (Marginal Costy -
Production of Others in Stage & -
My Return - My Total Cost -
Total Production in Stage A —
My Profit (Wy Return - My Total Cost)
Price per Unit -
Histary
Period Stage My Production  [Cost of the last unit| My Total Cost Total Production Agaregate Price/Unit My Return My Profit Cummulative Profit
{Marginal Cost) Production (My Return - My

(+B) Total Cost)
2750
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Predictions

NE NE NE NE NE
| M2 M2F M3 | M3F | M4
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Setup Predictions

2 3 4
Firms Firms Firms

Without
Forward M2 ' M3

Market j /ﬂ /

With
Forward
Market
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Outcomes Results

uy
)

M2, M2F, M3

n

L 40 | 45 | 50

.35

. 30

M3, M3F, M4

L 35

. 30




Outcomes Results

Averages

Standard errors based on groups (N=11)

2 3 4

Firms Firms Firms
Without M2 — M3 M4
Forward 39.4 44.1
Market (1.51) (1.26)
With M2F M3F —
Forward 46.1
Market (2_1'2)
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Outcomes Results

Averages

Standard errors based on groups (N=11)

2 3 4
Firms Firms Firms
Without M2 M3 —— M4
i;rv:{azd 39.4 44.1 46.1
arke (1.51) (1.26) (1.01)
With M2F M3F —
Forward 46.1 49.4
Market (2.12) (0.64)
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Outcomes Results

Averages

Standard errors based on groups (N=11)

2 3 4
Firms Firms Firms
Without M2 M3 M4
Forward
Market 394 44.1 46.1
98.7% 102.5% 104.9%
92.7% 102.7% 102.9%
Confirming meta-analysis Huck et al. (JEBO 2004)
E"“h M2F M3F —
orward 46.1 49.4
Market
115% 110.0% Perc.ﬁgt?ges of (;het .Nash-
105% equilibrium prediction

Outcomes Results
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AggSupply = B,xM2 + B,xM2F + B xM3 + B, xM3F + B;xM4 + &

F-tests on the equality of the B, coefficients

2 3 4

Firms Firms Firms
Without M2 Ik ' M3 *» M4
Forward 39.4 P=0009 444 p=0.09  4g
Market (1.51) H.1a (1.26) H.1b (1.01)

Confirming Brandts et al. (2004)

With M2F M3F —
Forward 46.1 49.4
Market (2.12) (0.64)
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Outcomes Results

AggSupply = B,xM2 + B,xM2F + B;xM3 + B, xM3F + B;xM4 + &

F-tests on the equality of the B, coefficients

2 3 4
Firms Firms Firms
Without M2 M3 M4
igrvr(a';d 39.4 44.1 46.1
arke (1.51) (1.26) (1.01)
* x-I
X8 p=0.006 X8 p=0.0001
H.2a H.2b
With M2F M3F —
Forward 46.1 49.4
Market (2.12) (0.64)

Confirming Brandts et al. (2004)
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Outcomes Results

AggSupply = B,xM2 + B,xM2F + B xM3 + B, xM3F + B,xM4 + &

F-tests on the equality of the B, coefficients

2 3 4
Firms Firms Firms
Without M2 M3 M4

Forward 39.4
Market (1.51)

44.1
(1.26)

With M2F M3F —
Forward 46.1 49.4
Market (2.12) (0.64)

Contradicting Brandts et al. (2004)
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Outcomes Conclusion

Our results confirm earlier findings:
« Structural measure is effective
— Adding one more competitor increases supply

« Behavioral measure is effective
— Introducing a forward market increases supply

Regarding which measure is most
effective we obtain a new result

— Behavioral measure increases supply significantly
MORE than the structural measure in markets with 3
producers
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Outcomes Conclusion

For markets with 3 producers

— The behavioral measure is more effective than the
structural measure

— Good news for EU policymakers

Our result contradicts Brandts et al. (2008)

- Brandts et al. confound a number effect with an asset
effect

- The asset effect makes structural measure look more
favourable

- We control for the asset effect
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Outcomes Conclusion

» For markets with 2 producers

— Behavioral measure is as effective as the structural
measure

» Thus EU policy makers can chose for their
preferred option (behavioural measure)

Silvester van Koten & Andreas Ortmann

Questions?
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Design & Implementation

Remaining time [see]- 41
Choose the quantity you want to produce for STAGE B in the right upper box and press Ok NN [T || |

Period 1 of 24 Aggregate Production Price/Unit Total Production Price/Unit Produce Units | Marginal Cost Total Cost
erion o STAGES A+B STAGEB STAGEB STAGEB in STAGE B
Stage B i 2000 - i 1365 - 0 0 i -
1 1973 1 1838 1 70 70
There are - including you - 3 2 1948 2 1811
producers in your group 3 1918 3 1784 3 130 300
4 1882 4 1767 4 160 460
5 1865 4 1730 5 200 i)
B 1838 B 1703 (] 240 ana
7 1811 7 1676 7 280 1180 &
8 1784 8 1649 AL ]
0 1730 & 10 150 i
This period - Outcornes for Stage B
My Production in Stage A 9 My Production in Stage B - My Production in Stage B -
Production of Other in Stage A 0 Price - Costofthe last unit (Marginal Costy -

Total Production Stage A 5

My Production in Stage B — by Retum - My Total Cost
Production of Others in Stage A —
Total Production Stage B —

Aggregate Production Stage A+B  — My Prafit (My Return - My Total Cost)y

Resulting Frice  —

History
Period Stage My Production  [Cost of the last unit] My Total Cost Total Production Aggregate Priceinit My Return My Profit Cummulative Profit
{Marginal Cost) Production (My Return - My
(A+By Total Cost)
1 A 5 a0 110 3 == 811 4055 3945 BEA5
1 B BGA5
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Setup Predictions

H(l.l
a. qM2)<qM3)
b. q(M3) <q(M4)

| Hq.2
a. q(M2) <q(M2F)
b. q(M3) <q(M3F)

Hq.3
a. q(M3) <q(M2F)
b. q(M4) < q( M3F)
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