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Does the current market design meet

the requirement of just transition?

Issue: Failure to unlock and use demand side flexibility and

storage at scale for energy system
-> EMR introduction of flexibility targets and instruments good
-> We need to focus on elephant in room (local pricing)

Clean energy supply Clean energy system Reliable speed
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Affordability Security Reliable affordability )  (Resilient energy system

Issue: Unstable electricity costs and uncertain
investment-framework for renewables industry
-> EMR focusing debate on CfD versus PPA important
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Karsten Neuhoff, Jorn C. Richstein, Mats Kréger (2023) Reacting to Changing Paradigms: How and Why to Reform Electricity Markets (link)


https://www.diw.de/de/diw_01.c.867200.de/publikationen/politikberatung_kompakt/2023_0189/reacting_to_changing_paradigms__how_and_why_to_reform_electricity_markets.html

Lack of stable investment framework for renewables

* EU Investments in production of PV and Wind turbines require clarity about

scale of wind & solar expansion that will materialize in next years
* Concern on planning & permitting are being addressed

* Now main concern - can RE projects be financed at scale?

* Projects require stable revenue streams to access low-cost debt for
affordable & competitive RE costs

* EMR focuses discussion on two options to provide this stability

* Power Purchasing Agreements (PPAs)

* Publicly tendered Contracts for Difference (CfDs)
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3 | Consumers cannot underwrite sufficient PPAs for just transitio
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PPA guarantees do not address this constraint

Source: Karsten Neuhoff, Fernanda Ballesteros, Mats Kroger, Jorn Richstein (2023): Contracting Matters:
Hedging Producers and Consumers with a Renewable Energy Pool. (link) m BERLIN


https://www.diw.de/de/diw_01.c.868540.de/publikationen/diskussionspapiere/2023_2035/contracting_matters__hedging_producers_and_consumers_with_a_renewable_energy_pool.html

PPAs increase financing costs and thus RE cost for consumers

1. Counter Party risk for developers increases with PPA : LCoE approx.
10% higher
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2. Higher financing costs for
demand side imply
increased LCoE of 20%
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3. Total effect of higher financing costs and risks on balance sheet
29% (DIW 2018/May 2021))
28% (Aurora Energy Research, 2018)
25% (Enertrag, 2019)

PPA guarantees can only address counter party risk (10%)

Source: May and Neuhoff (2021) Financing power: Impacts of energy policies in changing regulatory %
Karsten Neuhoff  environments, The Energy Journal & Neuhoff, May and Richstein (2022) Financing Renewables in the Age of N DIW LA
Falling Technology Costs, Resource and Energy Economics



https://www.iaee.org/en/Publications/ejarticle.aspx?id=3700
https://doi.org/10.1016/j.reseneeco.2022.101330

How can CfDs back the just transition?

A renewable CfD Pool

Renewable power
1 producers are awarded l 1 1 1 1

CfDs for their production
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Each contract defines a strike price that is

awarded for production volume
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into a CfD Pool

Pool is characterized by its average strike

price and its sum of production volumes

Consumers are awarded . ——_r
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Source: Karsten Neuhoff, Fernanda Ballesteros, Mats Kroger, Jorn Richstein (2023): Contracting Matters:
Karsten Neuhoff ~Hedging Producers and Consumers with a Renewable Energy Pool. (link) NI BERLIN



https://www.diw.de/de/diw_01.c.868540.de/publikationen/diskussionspapiere/2023_2035/contracting_matters__hedging_producers_and_consumers_with_a_renewable_energy_pool.html

E A renewable CfD-Pool for affordable green energy

* Scale of CfDs matches required wind- and solar investments. Gives

clarity for investments in manufacturing.

* Avoids financing costs premium from PPA model and risks of gaming
from public PPA guarantees

* Ensure necessary incentives for system friendly technology choices

* Facilitate hedging for flexibility products

* Hedge price risks and ensure low RE generation costs are passed to
consumers

Source: Karsten Neuhoff, Fernanda Ballesteros, Mats Kroger, Jorn Richstein (2023): Contracting Matters:
Karsten Neuhoff ~Hedging Producers and Consumers with a Renewable Energy Pool. (link) NI BERLIN


https://www.diw.de/de/diw_01.c.868540.de/publikationen/diskussionspapiere/2023_2035/contracting_matters__hedging_producers_and_consumers_with_a_renewable_energy_pool.html

Reliable and affordable power prices for consumers

Karsten Neuhoff

(i) Spot price (ii) Spot price + 100% CfD Pool
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Source: Karsten Neuhoff, Fernanda Ballesteros, Mats Kroger, Jorn Richstein (2023): Contracting Matters:
Hedging Producers and Consumers with a Renewable Energy Pool. (link) m BERLIN


https://www.diw.de/de/diw_01.c.868540.de/publikationen/diskussionspapiere/2023_2035/contracting_matters__hedging_producers_and_consumers_with_a_renewable_energy_pool.html

E Early commitment to wind and solar CfD Pool required

Benefits RE deployment:

* Avoids constraints from limited contracting and thus financing capacity

* Eliminates policy risks that could jeopardize project (falling prices etc.)

* Simplify financing so project developers can focus on acceptance

* Scales project-pipeline by reduce equity requirements & facilitating entry
Benefits consumers:

* Accelerates access to low- and stable energy costs across EU

* Avoids financing risks and cost from cherry picking at attractive site
Unlocks flexibility:

* Avoids possible distortions to efficient operation from PPAs

* Ensures investments in flexibility reduce not increase risks

Source: May und Neuhoff (2019): Private langfristige Stromabnahmevertrage (PPAs) firr erneuerbare
Karsten Neuhoff ~ Energien - kein Ersatz flr 6ffentliche Ausschreibungen. DIW Aktuell. NI BERLIN



Power systems with increasing shares of wind and solar

need to use flexibility locall

Generation Load S o
! [}
GW GW geglattete Nachfrage v %’
400 Photovoltaik 400 g 5
S0 Wind Offshore 300 S %
0 . . Wind Onshore 200 S —_-ransport
100 . . I | Andel’e RE 100 [ I BUIldIngS
0 ! ! Konventionelle 5 e £ Industry
2017 2030 (B) 2050 dena 2050 dena 2015 Technology-  Electrification
Scenarios German technology Electrification mixscenario scenario
networkplan mix scenario  scenario
Wind and solar plants have already doubled the Electric cars and electrification
generation capacity connected to network, further multiple capacity of load, but also
doubling for decarbonisation until 2050. create flexibility.
Network

Effective load and storage
management allow for
wind/solar integration.

Length Existing H DC new built m AC new
built

Networks extension is
necessary and increases with
renewable deployment, but
less than connected capacity.
Benefits of local prices for the power market NZOTITI BERLIN

Hintergrund: Neuhoff, K., Wolter, S., Schwenen, S., 2016. Power Markets with Renewables: New Perspectives for the European Target Model. Energy Journal 37.

- Flexibility needs to be used

locally.




. EMR fails on effective use and remuneration of flexibility:
10

The elephant in the room —local pricing

o _ lllustration
Large pricing zone Local prices

Lower price
Higher price

A

e .

 Zonal price balances demand, supply * Local prices balance demand, supply and
and imports/exports for zone. imports/exports.

* May result in transmission constraints.

* In such instances TSO mandates power
stations to redispatch.

* Demand flexibility and storage cannot be  * Effective user of flexibility reduces wind-
used for congestion management. spill and conventional power generation.

Framework enabling regional introduction of locational pricing urgently required.
A1 BERLIN

For detailed discussion on market design elements and pathways see: www.diw.de\fpm



http://www.diw.de/fpm

Market based redispatch is impossible, if market

participants can anticipate constraints

* Southern participant anticipates re-dispatch price exceeds spot price

* Generator will only bid in re-dispatch market

* Load increases day-ahead procurement to sell reduction in re-dispatch
market (Inverse behaviour in North)

* Re-dispatch volume increases — with two implications:
* Nominated schedules as basis for network operation less reliable

* Risk of insufficient operational generation in load pockets

* Similar in-dec games resulted in failure of CA power market in 2001

111 BERLIN



Cost based/regulated re-dispatch not viable with storage

and demand flexibilit

External estimates for storage and flexibility options very imprecise

1. Create renewed incentives for inc-dec game

* If for example cost estimate for load reduction >> real cost
* Load buys additional power, benefits if cost estimate > spot price
* Redispatch volume increases

-> Nominated schedules as basis for network operation less reliable

-> Risk of insufficient operational generation in load pockets

2. Inefficient merit order for load flexibility
-> inefficient redispatch

-> |ess flexibility remaining for system balancing

Benefits of local prices for the power market m BERLIN



Power auctions with local prices create robust, liquid,

simple, sustainable market

Large pricing zone Local prices
Network operation ) E>-<change Network operation
* Bilateral trade (XBID)
Schedule ‘
E  Trade
L
Schedule I  Trade '-‘
S
Schedule J é -J
 Nomination of schedules at unit basis e Auction clearing internalises T
e Re-dispatch at unit level * Market coupling maximises liquidity
e Requires 24/7 trading floor * Simple market access for all

* Clear interface to local platforms

Benefits of local prices for the power market m BERLIN

Source: : For detailed discussion and transiiton strategy (using auctions), please see Reports of Future Power Markets Platform: www.diw.de\fpm



http://www.diw.de/fpm

- KOPERNIKUS
Pathway towards local pricing EI=D) PROJEKTE

Die Zukunft unserer Energie

* Federal Ministry
of Education
and Research

Reform of imbalance pricing
Introduction of financial balancing groups
Announcement of a reference trading hub Introduction of LMPs
for long-term contracts
Introduction of multi-part bidding Introduction of FTRs
Increase of the number of intraday auctions Cnﬂptlmlzahonscéfr::izzggy and ancillary

Year 0 Year 1 Year 2 Year 3 Year 4

Adjustment of RES
remuneration
Adjustment of the MiFID Il directive Regional testing of TSO-DSO interface
Grid planning with parallel LMP assumption

' SIT
Enabling regulatory framework for information technologies II I" . I“ |
Za Fraunhofer
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at the University of Cologne Research Center Businass & Information
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Key steps towards LMPs
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Source: Ashour Novirdoust, A., Bhuiyan, R., Bichler, M., Buhl, H. U., Fridgen, G., Fugger, C., Gretschko, V., Hanny, L., Knorr, m BERLIN
J., Neuhoff, K., Neumann, C., Ott, M., Richstein, J. C., Rinck, M., Réhrich, F., Schopf, M., Sitzmann, A., Wagner, J., Weibelzahl, 53
M., 2021, Electricity Market Design 2030-2050: Moving Towards Implementation, https://doi.org/10.24406/fit-n-640928



https://doi.org/10.24406/fit-n-640928

Make use of EU integration with local prices

Large pricing zone

Illustration

Local prices

* A moderate zonal price results in imports
from North.

* This can increase network congestion and
may require additional re-dispatch.

* Large pricing zones create incentives for

inefficient power exchange between zones and
can thus increase re-dispatch and wind-spill.
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* Price is lower at locations with surplus generation
capacity.

* Lower local prices trigger additional exports to the
North and thus reduce wind-spill.

* Local prices result in a more efficient operation of
the European power system.

111 BERLIN

Source: Neuhoff, Barquin, Bialek, Boyd, Dent, Echavarren, Grau, von Hirschhausen, Hobbs, Kunz, Nabe, Papaefthymiou, Weber and Weigt (2013): =
Renewable Electric Energy Integration: Quantifying the Value of Design of Markets for International Transmission Capacity. Energy Economics.



Shift to unit based bidding and multi-part format

Auction design for short-term markets for unit based multi-part bids
instead of pooling at firm level and complex bids

* Enhances efficiency of market result to integrate more renewables
* Avoids discrimination against smaller players
* Enhances ability to identify market abuse

* Necessary for shift to small bidding zones and nodal pricing

Instead EMR proposals comprises elements with uncertain benefits
1. Reduction of gate closure time to 30 minutes
* Large effort required, trade offs involved, benefit uncertain?
2. Facilitating RE Energy sharing across entire network
* Increases complexity, creates obstacle for local pricing

Karsten Neuhoff m BERLIN



19 Reform of the strategic reserve

* Strategic reserve secured generation Struktur der Angebotskurve im Land mit
. Stromknappheit im flussbasierten System
adequacy winter 2022/2023

Preis in Euro/MWh
® HOWEVGI’, generation from reserve was 2000

allowed into market already before 00

J

demand exceeded supply

[

« This violated rules and confirmed that rule
was not credible / time consistent. 500

* Proposal — a strike price between 500-1000
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Euro/MWh for dispatch of reserve, 3 32343638 4 42444648 5 525456
Menge in Gigawatt
declining if reserve is operated for several o
Nationale Erzeugung
WEEkS. - Importe
. . . . . - Nationale Reserve
* For credible incentives to invest in market

Internationale Reserve

* Coordination across EU would allow all

countries to benefit from strategic reserves
of neighboring countries.

Neuhoff, Diekmann, Kunz, Rister, Schill, Schwenen (2016) A coordinated strategic reserve to safeguard the European
energy, Transition, http://dx.doi.org/10.1016/j.jup.2016.02.002 ... sowie DIW Wochenberichte aus 2013/ 2014
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Summary — perspective on proposed energy market reform

Long-term contracting essential to stabilize energy costs and revenue

-> Wind and solar CFD pool

Locational pricing important to unlock and use demand flexibility
-> Regional implementation of nodal pricing should be facilitated

System security requires rarely used generation (at least for transition)
-> Strategic reserve to retain such generation not viable in market
-> Moderate strike price to make price signals credible for other investors

111 BERLIN



Vielen Dank fur lhre Aufmerksamkeit!
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MohrenstraBe 58, 10117 Berlin
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Karsten Neuhoff
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