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1 INTRODUCTION 

In its decision of October 2, 2015, ACM approved: (i) the Harmonised Allocation 

Rules for Forward Capacity Allocation (EU HAR); (ii) an amendment to the 

Network Code; and iii) the Shadow Allocation Rules.1  One element of the 

decision is the transition from physical transmission rights (PTR regime) to 

financial transmission rights options (FTR regime) on the Dutch-Belgian cross-

border connections. 

On November 13, 2015, Energie-Nederland (EN), the trade association of energy 

companies in the Netherlands, filed an objection against ACM’s decision.  EN’s 

objection notwithstanding, it was announced in September 2015 that long-term 

transmission rights (LTRs) on the Dutch-Belgian border with delivery from 

January 1, 2016 onwards will be in the form of FTR options instead of use-it-or-

sell-it Physical Transmission Rights (UIOSI PTRs or PTRs).2  As such, from the 

beginning of 2016 it has no longer been possible for market parties to nominate 

PTRs for the Belgian-Dutch border. 

For the purpose of the assessment of EN’s objection, ACM has engaged Frontier 

Economics to conduct a study on the welfare costs and benefits of the 

introduction of FTR options on the Dutch-Belgian cross-border connections. 

In considering the impact of the move from PTRs to FTR options on social 

welfare, Frontier has taken into consideration four key aspects: 

 We have looked into how a move to an FTR regime could potentially impact 

cross-border flow efficiency through: 1) changes to the nominated flows – 

unlike PTRs, there are no nominations for FTR options and hence nominated 

flows are zero - which constitute the "starting position" for the day-ahead 

market coupling algorithm; and 2) changes to the ability of the Transmission 

System Operator (TSO) to update the grid model to reflect changing system 

conditions. 

 We have studied whether a move from PTRs to FTR options would increase 

day-ahead market transactions, and hence increase transactions cost 

resulting in a reduction in welfare. 

 We have evaluated welfare effects of changes in market efficiency resulting 

from an increase in market liquidity or more efficient price formation due to 

improvements in competition. 

 And, finally, we have considered whether the introduction of FTR options 

affects the allocation of risk between market parties, to the extent there is a 

change to: 1) imbalance risk due to a supply shortage in Belgium resulting in 

the activation of the strategic reserve and potential exposure of market 

 
 

1
  ACM Decision in case numbers 15.0001.52 and 15.0730.52.  

2
  Press release by TenneT TSO BV dated September 25, 2015. Available here: 

http://www.tennet.org/bsmailfax/20150922_143112_CHANGES_regarding_the_Allocation_of_Transmission
_Rights_in_CWE_region.html  

http://www.tennet.org/bsmailfax/20150922_143112_CHANGES_regarding_the_Allocation_of_Transmission_Rights_in_CWE_region.html
http://www.tennet.org/bsmailfax/20150922_143112_CHANGES_regarding_the_Allocation_of_Transmission_Rights_in_CWE_region.html
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participants to the imbalance price of €4,500/MWh;3 and 2) the ability of the 

TSO to curtail rights due to a security of supply event. 

Across these four areas, we have not found evidence of a significant change in 

social welfare resulting from the move from PTRs to FTR options on the Dutch-

Belgian border. However, we do observe two areas where we find FTR options 

as having a slight advantage over PTRs.  

 Unlike PTRs, there is no need for nominations in an FTR regime. This has 

two key consequences.  First, there is no need to have nomination 

procedures in place, which can simplify both the procedural complexity 

associated with using LTRs, as well as certain processes associated with 

flow-based market coupling (FBMC).  If there were a move to FTRs across 

Europe, with no nomination procedures required, there would be no 

outstanding need to harmonize these procedures across all cross-border 

connections.  Second, the relatively small costs associated with nominating 

PTRs – estimated to be in the order of one person-hour per day – can be 

avoided under an FTR regime.  However, even together it is likely that these 

avoided costs would have an immaterial impact on social welfare.  

 Because there is no need for nominations in an FTR regime, according to the 

TSO, in practice FTR options can be curtailed closer to the day-ahead market 

coupling process, unlike in a PTR regime where there is considerable 

difficulty associated with curtailing nominated PTRs.  This is potentially 

important because it means that the TSO is able to curtail FTR options at a 

point in time at which they will have more information.  This means that the 

TSO is less likely to curtail rights unnecessarily (or fail to curtail rights when 

they should have been curtailed) because of forecast error.  Curtailing rights 

(or failing to curtail rights) can in some circumstances, have an impact on 

welfare because while the TSO can take remedial actions, these may not lead 

to the efficient outcome which the market would have reached had the right 

level of curtailment been undertaken.  However, the frequency and scale of 

such forecast errors (and hence the scale of potential benefit to welfare from 

a move to FTR options) is difficult to estimate. 

Frontier has arrived at these conclusions based on a comprehensive review of 

publicly available material, as well as through discussions with a number of 

power sector stakeholders, including:  ACM, TenneT, representatives of Energie-

Nederland, trading entities with physical positions in the Dutch and Belgian 

power markets (including, Engie, and Vattenfall), and APX Power Spot Exchange 

who provided the market volume and transactions data for the Dutch day-ahead 

market.  Our discussions with these stakeholders are documented in Annex C.  

The report is structured as follows.  In Section 2, we begin by setting out the 

context for the analysis of the effects of the move from PTRs to FTR options on 

the Dutch-Belgian border by providing a general description of the basic building 

blocks of power market arrangements in the Netherlands and Belgium, the 

3
In Belgium, a strategic reserve has been in place since 2014 which can be activated through two triggers: 1) 
economic trigger – when price on the Belgian day-ahead market (Belpex) reaches the allowed maximum 
(€3,000/MWh); and 2) technical trigger – when a structural shortage is detected by Elia. Following the 
activation of the strategic reserve, market participants who are not able to meet their customers’ demand for 
electricity are subject to an imbalance tariff of €4,500/MWh. See: Elia website. “”Strategic Reserve.” 
Available here: http://www.elia.be/en/grid-data/Strategic-Reserve  

http://www.elia.be/en/grid-data/Strategic-Reserve
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European electricity market initiatives that have been driving recent changes to 

power markets in Europe, and the process used to simultaneously clear energy 

and interconnector markets across parts of Western Europe – flow-based market 

coupling (FBMC).  

In Section 3, we provide a comprehensive description of PTRs and FTR options, 

including a comparative description of how contracting works under these two 

arrangements.  In Section 4, we lay out the key arguments presented by EN and 

ACM in relation to PTRs and FTR options.  In Section 5, we provide a description 

of the cost benefit analysis framework that we have deployed to assess the 

welfare impact of a transition from a PTR regime to an FTR regime.  

Section 6 provides the bulk of the qualitative and quantitative analysis of the 

potential welfare effects of a move from PTRs to FTR options.  And, finally, 

Section 7 concludes by presenting our key findings from the study.  
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2 BACKGROUND  

In this section we lay out the background that provides context for the analysis of 

the effects of the move from PTRs to FTR options on the Dutch – Belgian border.   

We first provide a general description of wholesale power trading, focussing on 

the day-ahead market organised by power exchanges, and the nature of 

transmission rights.  We then generically describe balancing arrangements, 

which are important for trading since market parties are exposed to imbalance 

prices for any surplus or shortfall of electricity.  Having a clear understanding of 

these basic building blocks of power markets is important to understanding the 

details of the power market arrangements in the Netherlands and Belgium that 

could potentially be affected by the move to FTR options.  

We describe the European electricity market initiatives that have been driving 

recent changes to power markets in Europe, as Europe moves towards a more 

integrated power market.  These initiatives provide the more specific context for 

the power market arrangements. 

We then describe the process used to simultaneously clear energy and 

interconnector markets across parts of Western Europe – FBMC.  This is an area 

of the market arrangements that could potentially be affected by the move to FTR 

options. 

2.1 Day-ahead trading 

Parties can trade wholesale electricity for various reasons.  Generators may seek 

to sell their output, retailers may seek to source electricity for their customers, 

and traders may seek to speculate on the price of power. 

Electricity is often traded on a power exchange (PX) that brings together the 

offers for supply and bids for demand of a region, country or a group of 

countries.4  All these bids are brought together to be matched and cleared, along 

with information on the capacity of the transmission system for flows between 

regions or countries.   

The day-ahead power exchange is typically an auction process.  If there were no 

physical limitations of the transmission system, the cheapest offers to sell power 

(irrespective of location) would be matched with the highest prices at which 

parties were willing to buy (again, irrespective of location).  The clearing price 

would be the price which balanced supply and demand (i.e., bids and offers).  

This maximises welfare if the assumption that offers reflect the underlying 

marginal resource cost (i.e., the marginal cost of generation) holds – trade 

between countries allows the output of generators with higher marginal costs to 

be reduced and to be replaced by the output of generators with lower marginal 

costs. 

 
 

4
  Alternative trading platforms exist, e.g. OTC markets. 
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In reality, there are limitations on the transmission system.  In the majority of 

Europe, the key limitations recognised by the market are at cross-border 

connections between countries (interconnectors).5  This causes the auction 

process to calculate several clearing prices (usually one per country).  In a zone 

where generation is low cost and there is an export constraint, the clearing price 

is lower than it otherwise would be.  Conversely, in a zone where generation is 

high cost and there is an import constraint, the price is higher than it otherwise 

would be. In this manner, compared to a situation where there are no 

transmission constraints, limited transmission (interconnector) capacity reduces 

welfare since more expensive generation located in import constrained zones 

would need to run. 

The clearing price or prices that equate supply and demand, taking account of 

transmission capacity, should in theory be consistent with generation dispatch 

decisions.  In a perfect market, all generators with a marginal cost below the 

clearing price would be incentivised to run since they would maximise profit by 

doing so.  Conversely, all generators with a marginal cost above the clearing 

price would be incentivised not to run since they would maximise profit by not 

running.  This concept of the relationship between prices and generation provides 

a useful framework for thinking about how the power market works.  In practice, 

features of the real world such as imperfect information, fixed costs related to 

starting a power plant, non-linear production costs as a function of output, and 

imperfectly traded markets mean that clearing prices and generation production 

decisions may not be perfectly consistent with one another.  

The interconnection capacity is treated as a scarce resource whose availability 

needs to be assessed and its usage determined for each market time unit 

(market settlement period).6  By pulling together in one market all the offers and 

bids across countries together with the available transmission capacity, the 

day-ahead market maximises welfare by ensuring that the scarce transmission 

capacity is used to the greatest extent possible, i.e. as much electricity can flow 

from low cost areas to high cost areas as can be accommodated by the network. 

This cross-country clearing process is typically referred to as ‘market coupling.’ 

The market coupling auction process is therefore responsible for determining the 

day-ahead exchange of energy across interconnectors or between countries.  

The exchange across interconnectors can also, between some markets, be 

updated through intraday trading.   

2.2 Interconnector rights 

Parties have long-term rights to interconnector capacity.  These rights can be 

physical or financial. 

 
 

5
  In practice, network limitations may relate to constraints on cross border circuits or circuits internal to a 

country.  However, limitations are typically expressed as cross border flow constraints or flow constraints 
between regions or countries.    

6
  The imbalance settlement period (ISP) is the basic time unit for a country’s power market, with imbalance 

volumes and prices being established for this period.  Typically the market time unit in a country is the same 
as the ISP.  However, the ISP varies according to country within the EU from 15 minutes (e.g. Germany) to 
60 minutes (e.g. Spain).  The market time unit used for day-ahead market coupling is 60 minutes. 
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A holder of a long-term physical right to interconnector capacity (a Physical 

Transmission Right or PTR) has the right to flow power between two countries. 

This right requires the holder to nominate their desired power flow (in the Dutch 

market, by 08:30 on D-1) before the aforementioned day-ahead market process 

commences.  The right would, for example, allow power generated in one market 

to be moved to another market to allow it to be sold there (presumably at a higher 

price).  

If the holder of a long-term right does not nominate a power flow, the capacity is 

not left idle.  Rather, it is made available to the day-ahead market coupling 

process under a process referred to as “use it or sell it” (UIOSI) principle.  The 

holder receives a price equal to the ‘profit’ on the flow decided by the day-ahead 

market coupling process.  In other words, if the market coupling process uses the 

right to flow power from a cheap area to a more expensive area, the right holder 

receives the price difference between the day-ahead markets. 

A holder of a financial transmission right (FTR) does not have the right to 

nominate power to be flowed.  Rather, all of the capacity on which FTRs are held 

is directly made available to the day-ahead market.  The holders of FTRs receive 

the price difference calculated by the day-ahead market, as if they had held 

PTRs which were not nominated.   

2.3 Balancing 

The concept of balancing is central to most European power markets.  The 

supply and demand of electricity is managed in real time by a centralised System 

Operator (rather than through the operation of a market).  This ensures continuity 

of supply second by second. 

The Transmission System Operator (TSO) is responsible for managing the net 

balance of the country or region.  This means that if a country is scheduled to 

have a net export of, say, 500 MW in an hour, the TSO will try to manage the net 

balance of supply and demand in its country to target a net surplus of generation 

of 500 MW.  To manage the supply and demand balance, the TSO will ask 

generators to increase or decrease output (and sometimes ask load to decrease 

consumption).  The TSO pays generators to increase output (and load to 

decrease consumption) and receives a payment from generators for decreasing 

output.   

The amount of electricity that parties are contracted to produce and consume 

before real-time may be different to that which they actually produce and 

consume.  These imbalances must be settled.  

A balancing responsible party (BRP) has an energy account which is credited 

with generation, imports and purchases, and debited with delivery to end users, 

exports and sales. A net imbalance in the BRP’s energy account for an 

imbalance settlement period (ISP) means that it has either delivered surplus 

electricity to the system or delivered insufficient electricity to the system.  The 

BRP receives an imbalance price to sell its surplus electricity and pays an 

imbalance price to buy electricity to meet its deficit.  These transactions are made 

automatically and are typically referred to as a BRP’s imbalance being cashed 
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out or settled at the imbalance price.  The TSO (e.g., TenneT in the Netherlands 

or Elia in Belgium) or other central agency organises these transactions.   

The precise rules for determining imbalances and cashing out imbalances vary 

from country to country.  The imbalance is typically defined by local contract 

purchases and sales and interconnector flow nominations (movements of power 

between countries over interconnectors) made prior to dispatch, and actual or 

deemed metered production and consumption determined after dispatch. 

In some countries there is a single imbalance price that applies to both positive 

and negative imbalances.  In most countries the price that applies to a positive 

imbalance is lower than the price that applies to a negative imbalance.  The 

spread between the positive and negative imbalance prices provides an incentive 

for BRPs to reduce the size of their imbalance.  Irrespective of the exact rules, 

parties typically try to minimise the size of their imbalances through a 

combination of physical actions (e.g., changing generation output) and market 

transactions (e.g., sales and purchases on PXs and on other platforms or through 

bilateral transactions). 

The imbalance prices referred to above typically reflect the prices paid or 

received by the TSO for its balancing transactions, i.e. the negative imbalance 

price would reflect the prices paid by the TSO when requesting that generators 

increase output and the positive imbalance price would reflect the prices received 

by the TSO when requesting that generators decrease output.    

In the Netherlands, the Electricity Act (E-Act) 1998 stipulates that all connected 

parties must arrange their own Balance Responsibility, but they can assign this 

responsibility to a Balance Responsible party recognized by TenneT.  There are 

two types of recognition – trade recognition and full recognition – with the 

distinction being that only full recognition allows an entity to bear Balance 

Responsibility for grid connections, i.e. for the physical injection and offtake of 

power to/from the grid.7 

2.4 Overview of European electricity market 
initiatives 

Adopted in September 2009, the Third Energy Package requires EU Member 

States to work together in integrating national markets towards the creation of a 

fully liberalised European electricity market (Internal Electricity Market or IEM).8  

Towards that end, a Target Electricity Model (Target Model) has been envisioned 

for Europe that provides a high level description of the market mechanisms to 

facilitate the IEM. 

Additionally, the future Guideline on Forward Capacity Allocation (FCA) instructs 

TSOs to develop harmonised allocation rules for long-term transmission rights.  

These new rules are included in the Allocation Rules for Forward Capacity 

Allocation (EU HAR), which is the result of coordination between the different 

TSOs in the European Union.  The current EU HAR are a precursor to the entry 
 
 

7
  TenneT website. Balance Responsibility. See: 

http://www.tennet.eu/nl/customers/services/systemservices/balance-responsibility.html. 
8
  The Third Energy Package came into force in March 2011. See: http://ec.europa.eu/energy/node/50.  

http://ec.europa.eu/energy/node/50
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into force of the FCA which is currently being developed.9  EU HAR along with a 

Single Allocation Platform (SAP) are the main deliverables prescribed by the FCA 

to simplify and further facilitate access to transmission rights.   

In 2015, significant steps were achieved towards a SAP and harmonisation of 

allocation rules.  The main body of the EU HAR was approved by all TSOs on 

June 30, 2015, and subsequently by the ACM on October 2, 2015.  Representing 

an early implementation of SAP, the Joint Allocation Office (JAO) was 

established on June 24, 2015 through the merger of the Central Allocation Office 

and the Capacity Allocation Services Company.  JAO represents a joint service 

company of 20 TSOs from 17 countries which performs the yearly and monthly 

(in some cases, daily) auctions of transmission rights on 27 borders in Europe 

and acts as a fall-back for day-ahead market coupling through shadow 

auctions.10 

A critical objective under the Target Model is to establish common rules for 

transmission capacity allocation and oblige TSOs to sell forward transmission 

capacity.  Transmission rights to interconnection capacity are considered to be 

the key cross-border hedging instrument to support the IEM.  These rights entitle 

the holder to nominate the transmission right in the case of a PTR or to the price 

differences between two interconnected markets (in the case of a PTR or FTR), 

referred to as congestion revenues.   

The current EU HAR requires that transmission rights be either: 

 PTRs structured as options with UIOSI; or  

 FTRs in the form of options (and not obligations).11  

Exhibit 1. Status of the implementation of EPC 

 
Source: ACER. “Regional Initiatives Status Review Report.” 2015. 

 
 

9
  Decision of the ACM. Case numbers 15.0001.52 and 15.0730.52.  

10
  ACER. “Regional Initiatives Status Review Report.” 2015. 

11
  ENTSO-E website. “Allocation Rules for Forward Capacity Allocation.” Article 29 (2).  
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The target model for the day-ahead timeframe is the European Price Coupling 

(“EPC”), which simultaneously determines prices and volumes in all relevant 

zones, based on the marginal pricing principle.12  Currently, market coupling on 

the day-ahead market covers most of Western Europe where the power markets 

of 19 countries from Portugal to Scandinavia and Britain to Italy are cleared 

jointly.  The process is run by the PXs one day prior to delivery to determine for 

each hour of the following day:13 

 sales, purchases, and prices for each of the countries or regions;14 and 

 flows for each of the interconnectors.   

Exhibit 2. CWE region and interconnection between Bidding Zones 

 
Source: The Pivotal Role of TSOs in European Energy Market Integration 

Note: Interconnection between the Bidding Zones was added by Frontier Economics 

 
The precise market coupling process varies by region.  The Netherlands and 
Belgium belong to the Central and Western Europe (CWE) region, together with 
France, and Germany / Luxembourg / Austria.15  This region and the 
interconnection between the concerned Bidding Zones are depicted in Exhibit 2. 

In order to maximise welfare from the utilisation of interconnectors to trade power 

between countries, the TSOs need to assess the amount of interconnector 

capacity that can be provided on the day-ahead power market.  Flows of 

electricity between countries are then determined.  This is currently done in the 
 
 

12
  ACER website. “Market Coupling.” Available at: 

http://www.acer.europa.eu/en/electricity/regional_initiatives/cross_regional_roadmaps/pages/1.-market-
coupling.aspx  

13
  The gate closure time for the PXs to receive bids to buy and sell is 12:00 CET, with results of the market 

finalised at 12:55 and schedules provided to the TSOs by 13:00.  See https://www.apxgroup.com/trading-
clearing/day-ahead-auction/   

14
  For clarity we note that these are not all sales and purchases on the wholesale power market, rather these 

are the sales and purchases made on the PXs.  
15

  Germany, Luxembourg and Austria are within the same Bidding Zone.  

http://www.acer.europa.eu/en/electricity/regional_initiatives/cross_regional_roadmaps/pages/1.-market-coupling.aspx
http://www.acer.europa.eu/en/electricity/regional_initiatives/cross_regional_roadmaps/pages/1.-market-coupling.aspx
https://www.apxgroup.com/trading-clearing/day-ahead-auction/
https://www.apxgroup.com/trading-clearing/day-ahead-auction/
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CWE region pursuant to the FBMC method.  This method was first launched on 

May 20, 2015 (for delivery of electricity on the following day, May 21, 2015) after 

approval by National Regulatory Authorities (NRAs) in April 2015.  FBMC 

superseded the Available Transmission Capacity (ATC) method that had been 

used since November 9, 2010.  

2.5 Overview of Flow-Based Market Coupling 

The shift from PTRs to FTR options on the Dutch Belgian border was undertaken 

in the context of FBMC.  We describe FBMC below before considering how a 

move from PTRs to FTR options might affect FBMC outcomes in later sections. 

2.5.1 Commercial exchanges under FBMC  

Under the ATC method, TSOs had to determine before the day-ahead market the 

absolute amount of capacity on each interconnector.  The issue with this method 

is that the absolute amount of capacity on any interconnector depends on the 

locational pattern of generation and consumption within the region.  The power 

that can be accommodated across the interconnector between two countries 

depends on the power flow across other interconnectors in the region and across 

circuits within countries.  More flow on one line may mean less capacity on 

another and vice versa. 

The key advantage of FBMC over the ATC method is that it allows these 

interactions to be taken into account in the market clearing process.  So rather 

than taking an ex ante decision on transmission capacity, the market is provided 

with information which captures these interdependencies and it is the market 

clearing algorithm itself which determines how transmission capacity should be 

allocated between competing routes, taking into account the network’s capacity. 

This means more capacity can be offered, which in turn means that a higher 

social welfare can be achieved, given various capacity constraints on the grid.16   

 
 

16
  CWE Questions and Answers document available on: https://www.apxgroup.com/services/research-

projects/cwe-flow-based-market-coupling/ 
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Exhibit 3. Security of Supply domain respecting grid constraints 

 
Source: CWE Market Coupling Flow-Based Forum. June 2011. 

Exhibit 3 depicts an example of the security of supply (SoS) domain (the blue 

polygon) for country A that is interconnected with countries B and C.  The SoS 

domain (also known as flow-based domain or FB domain) provides a picture of 

the maximum possible commercial17 flows between countries (i.e., the absolute 

secure capacity of the network).  The SoS domain is bounded by several 

constraints (shown as grey dotted lines).  The x-axis depicts the maximum 

possible commercial exchange between country A and country B, with country 

A’s maximum net export position to the right of the intersection with the y-axis 

and country A’s maximum net import position to the left of the y-axis.  The y-axis 

shows the maximum possible commercial exchange between country A and 

country C. 

By providing the maximum possible flows, the SoS domain defines a set of all 

possible commercial exchanges between countries.  For example, a 100 MW 

commercial exchange from A to B and a 200 MW commercial exchange from A 

to C is feasible (i.e., lies within the SoS domain).  However, if there was, for 

example, a shortage of power or prices were very high in country C and country 

C wanted to import 400 MW of power from country A, this commercial exchange 

would not be possible as this would undermine the SoS of country A or country C 

or even in another country through which the physical flow passes.  It is the limits 

 
 

17
  As electricity does not flow directly from a generator to a point of consumption, but spreads out over all 

parallel paths, physical flows do not equal commercial flows.  This is taken into account under the FBMC 
methodology.  Thus FBMC is a way of better understanding available transmission capacity between two 
Bidding Zones and allows a more efficient use of the capacity.   



 

frontier economics   │  Confidential 15 
 

 WELFARE EFFECTS OF A TRANSITION FROM PTR TO FTR ON 
THE DUTCH-BELGIAN CROSS-BORDER CONNECTIONS 

(or constraints) on commercial exchanges which are a result of the state of the 

grid and actual physical flows that result in price differences between countries 

despite their interconnection.   

The green rectangle provides the set of all possible commercial exchanges under 

the ATC method.  As TSOs had to fix ATCs before the market process, they had 

to be relatively conservative and set absolute MW values for capacity based on a 

range of potential outcomes.  Therefore, the ATCs (represented by the green 

rectangle) lie within the SoS domain under the FBMC method. 

2.5.2 Setting available capacity under FBMC 

The capacity calculation process under FBMC is defined in the JAO approval 

documents.18  The calculation is based on several steps, whereby assumptions 

with regard to the state of the grid are made by TSOs and the SoS domain (also 

known as the FB domain) is calculated. 

Two days prior to real time dispatch (D-2), TSOs begin the process of 

determining the capacity available for FBMC.  Each TSO prepares for its own 

zone, data reflecting its best estimate of the state of the system.  This includes a 

description of the grid, where production and consumption will take place, as well 

as the quantities and net exchange programs of the reference day.  In the case of 

PTRs these include the assumed nominations made.  In the case of FTR options 

the assumed nomination is zero since FTR options are not nominated.  Each 

TSO also describes how a change in net imports and exports would affect the 

output of generation units in its zone.  Based on the net exchange programs, the 

TSOs make a best estimate where on day D the corresponding production and 

consumption in their grid takes place. 

The TSOs then each prepare data on the critical branches (CBs) in its zone.  A 

CB is a transmission link that is significantly affected by cross-border flow and 

therefore potentially limits cross-border exchanges.  TSOs identify CBs and for 

each CB set out the maximum allowable flow and a flow reliability margin, which 

takes account of uncertainties related to the forecast being made two days ahead 

of dispatch. 

In determining the maximum allowable flow, TSOs consider remedial actions 

(RAs) to relieve overloads on CBs and so maximise the capacity allocated to the 

market.  In the Netherlands, the actions considered at this stage of the FBMC 

process relate to changing the configuration of the grid, e.g. switching lines on 

and off, changing transformer voltages, etc. 

A common grid model for all of the countries to which FBMC applies is then 

created from the data provided by the individual TSOs.  The common grid model 

allows the following FB parameters to be calculated for each CB: 

 A definition of the way in which power flows in one zone will affect the 

capacity on other interconnections.  This is captured by a parameter called a 

“power transfer distribution factor” or PTDF.  The PTDF defines the variation 

 
 

18
  JAO website. Available at: 

http://www.jao.eu/support/resourcecenter/overview?parameters=%7B%22IsCWEFBMC%22%3A%22True%
22%7D  

http://www.jao.eu/support/resourcecenter/overview?parameters=%7B%22IsCWEFBMC%22%3A%22True%22%7D
http://www.jao.eu/support/resourcecenter/overview?parameters=%7B%22IsCWEFBMC%22%3A%22True%22%7D
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of the physical flow on each CB induced by a change to the net imports and 

exports of each zone 

 The available margin on each CB, which is calculated as the maximum 

allowable flow less the flow reliability margin less the flow on the CB induced 

by the assumed nomination of LTRs.19 

The SoS or FB domain, as shown in Exhibit 3, is simply the allowed set of cross 

border flows given the FB parameters. 

The FB parameters are calculated several times in the process of FBMC, as data 

is updated over time.  After the intermediate stage of the calculation of FB 

parameters, between 05:30 and 07:00 D-1, the TSOs verify that there is a zero or 

positive available margin even if the PTRs were fully nominated or flows equal to 

the full capacity of the FTR options were scheduled by the day-ahead market.  If 

this is not the case TSOs perform a process called LTA inclusion.   

In the LTA inclusion process, TSOs adapt the data (e.g., the maximum flow on a 

CB or the PTDFs) used as inputs to the calculation of FB parameters.  This 

expands the FB domain such that all possible flows implied by allocated PTRs 

and FTR options sit within the domain.  Expanding the FB domain does not 

involve changing the pattern of generation or the grid configuration.  Rather, it 

relates to squeezing more out of the network, which means that the TSO is taking 

a greater risk that it may need to deal with a possible overloaded CB later.  This 

increases the possibility of the TSO needing to take remedial actions later, which 

could include changing the configuration of the grid, changing the pattern of 

generation within the country (re-dispatch) or changing the pattern of generation 

across multiple countries (cross-border re-dispatch). 

Finally, nominations of LTRs are taken into account.  By 08:30 on the morning of 

the day D-1, rights holders must make their actual long-term nominations (LTNs) 

of their PTRs.  The assumed nominations of cross border LTRs between zones 

used for the FB parameter calculation are updated by the actual LTNs.  This has 

the effect of shifting the FB domain (process known as LTN shift) since the 

available margin increases on some CBs and decreases on others. 

The final FB parameters are calculated and the resulting matrix of PTDFs and 

remaining available margin for each critical branch are passed to the market 

coupling algorithm, discussed below. 

We provide a more detailed description of the process for determining available 

capacity in Annex A. 

2.5.3 Using the available capacity under FBMC  

The scheduled flows of power between zones under FBMC are determined 

according to the market coupling process described in Section 2.1.  The power 

exchanges brings together all the offers of supply and bids for demand of a group 

of countries that have been made on the PX, matches the bids, and 

 
 

19
  The available margin is also “corrected” by subtracting a Final Adjustment Value which introduces 

operational skills and experience into the flow-based system by increasing or decreasing the available 
margin (RAM) on a CB for very specific reasons. See: Public consultation document for the final design and 
implementation of the CWE Flow-Based Market Coupling. Brussels, May 2, 2013. 
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simultaneously calculates a price for each zone, as well as the net import or 

export position for each zone. 

The matrix of PTDFs and remaining available margin for each critical branch are 

used as an input to the market clearing algorithm.  The objective function of the 

market clearing algorithm is to maximise welfare, given the constraints of the 

remaining available margin of each CB, the rules as to how flows on each CB are 

affected by changes to the net import/export position for each zone (i.e., the 

PTDF matrix) and the set of bids to buy and sell power. 

It is possible that welfare is maximised by flowing power from a high price zone to 

a low price zone if this were to relieve capacity on a CB thereby allowing more 

power to flow from a low price zone to a high price zone.  While correct in terms 

of welfare maximisation, such an outcome can appear counter-intuitive.  The 

implementation of FBMC in CWE is called Intuitive FBMC, which prevents net 

flows from a high price zone to a low price zone.   

Here we note that a nomination made by a rights holder of a PTR (noting that 

PTR nominations must be made by 08:30 D-1, well before the FBMC is run 

between 12:00 and 13:00 D-1) reduces the remaining available margin in one 

direction on a CB while increasing the remaining available margin in the opposite 

direction of the CB.  It is possible that the market clearing process arrives at a 

result whereby the flow is in the opposite direction to the PTR nomination.  

Conceptually one can think of the market coupling process having ‘undone’ the 

PTR nomination in the ‘wrong’ direction – in fact the PTR nomination served to 

increase the available capacity in the ‘correct’ direction (i.e. the flow direction 

which increases welfare).   
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3 OVERVIEW OF PTRS AND FTR OPTIONS 

As discussed in the previous section, transmission rights for the Dutch-Belgian 
border can be either UIOSI PTRs or FTR options.  Historically, cross-border 
bilateral trading in most European markets has been through PTRs, and trading 
parties in Netherlands and Belgium were similarly required to hold UIOSI PTRs 
for the Dutch-Belgian interconnectors.  On October 2, 2015, ACM approved the 
transition from UIOSI PTRs to FTR options on the Dutch-Belgian cross-border 
connections, which was implemented on January 1, 2016.  

In this section we provide a detailed overview of the two types of LTR 

instruments that are being considered by this study. 

3.1 Description of UIOSI PTR 

A PTR provides the holder the exclusive right to use a particular interconnection 

in one direction to transfer a predefined quantity of energy from one market/zone 

to the other.  A PTR is defined up to the capacity of the interconnector - the 

amount of rights issued must be less than or equal to the interconnector capacity 

- and is directional in the sense that a PTR from Belgium to Netherlands is a 

separate right from a PTR from Netherlands to Belgium.  The contract specifies 

the fee to be paid for the right to nominate the power to be transmitted over the 

interconnector.  

PTRs have a physical interpretation – if nominated the PTR holder must 

physically deliver the electricity in the exporting country either through 

dispatching its own generation and/or buying the power from its local market. 

Failure to physically deliver the power would subject the PTR holder to imbalance 

prices.  

PTRs on the Dutch-Belgian border prior to January 1, 2016, had a UIOSI 

condition attached.  This UIOSI condition implies that if the PTR is not 

nominated, the right is automatically “resold”: the capacity is automatically made 

available for day-ahead capacity allocation.  The PTR owner is provided the 

re-sale value of this capacity by the TSO.  In this sense, the PTR holder has the 

option to either nominate capacity or receive the market price differential (if the 

differential is positive in the same direction as the definition of the right) of the 

day-ahead markets. 
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Exhibit 4. Illustration of PTRs with and without nominations 

 
Source: Frontier Economics 

Exhibit 4 illustrates how a PTR works with and without nomination.  Typically the 

Generator will secure the interconnector capacity ahead of time by paying a 

certain price for the PTR in the primary auction and nominate the energy (100 

MW) to be transmitted.  Under this arrangement (top panel), a Generator in 

Market A produces energy in order to meet its contract to supply in Market B.  

Load in Market B is, hence, physically served by transferring 100 MW from 

Market A to B over the interconnector without any participation in the day-ahead 

markets.  

The UIOSI PTR holder, here the generator, may decide not to nominate the PTR. 

In this case, the underlying cross-zonal capacity of the non-nominated PTR is 

made available for day-ahead capacity allocation and the PTR holder (i.e. the 

generator) will receive any positive price difference between Market A and B.  To 

meet its supply obligation, the generator could sell power in Market A and buy 

power in Market B.  If the generator made these transactions on the same day-

ahead market as is used to cash out the un-nominated PTR, the generator would 

be hedged with respect to the positive difference in day-ahead market prices in 

the two countries.  
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Exchange  B

Market B
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PTR (A to B)

100 MW

Market A

Generator Load
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Financial gain

Generator in Market A physically delivers to Load in Market B over 

100 MW PTR on interconnector

If Generator decides not to nominate the PTR it can sell in Market A and buy in Market 

B.The PTR is automatically resold in the DAM
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3.2 Description of FTR Options 

In contrast to a PTR, which provides the holder the option to physically use a 

transmission line, an FTR gives the holder the right to collect revenue equal to 

the hourly market price difference (under normal circumstances) for the quantity 

(MW) of rights held.  Since an FTR is a purely financial contract, the physical right 

to use the cross-border capacity remains with the day-ahead market.  

FTRs can be structured as either options or obligations.  FTR options are 
“one-way” in the sense that they entitle their holder to receive compensation 
equal to the positive market price spread between two zones during a specified 
time period in a specific direction (e.g., Netherlands to Belgium).  In contrast, FTR 
obligations are “two-way” and entitle their holders to receive or pay the market 
price difference between two zones during a specified time period and defined in 
a specific direction.  As such, while FTR options can only have a zero or positive 
pay-out, FTR obligations can have a positive, negative or zero pay-out. This is 
illustrated in Exhibit 5. 

Exhibit 5. Pay-out structure for FTR options and obligations 

 
Source: Frontier Economics 

The FTR options in place since January 1, 2016 on the Dutch-Belgian 

cross-border connections provide a claim on the price difference between the 

Dutch and Belgian markets created through the market coupling process.  In 

principle, if the interconnectors connecting two markets are sufficient to make any 

cross-border transfers required, the prices in the two interconnected markets 

should equalize.  However, if the interconnection capacity is insufficient, then a 

price difference will persist between the two markets, as is the case in the 

Netherlands and Belgium.  

This situation where there is a persistent price difference between two markets is 

referred to as congestion, and the price difference is called the congestion 

surplus.  Theoretically, the congestion surplus at a given point in time reflects the 

value of access to the interconnector at that time and an FTR provides the right 

to claim this congestion surplus.  
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Exhibit 6. Illustration of FTR Option 

 
Source:  Frontier Economics 

Exhibit 6 above provides a stylized example of how an FTR option works.20  

Since there are no physical rights to flow energy between the markets, the 

Generator has to participate in both markets to ensure the supply of energy.  In 

this example the Generator in Market A would sell to Power Exchange A at a 

price of 80 €/MWh, and serves the load by buying energy directly in Market B at a 

price of 100 €/MWh.  The loss of this transaction would amount to 20 €/MWh, 

which equals the FTR option pay-out of +20 €/MWh.  

In principle, a generator located in the low price area and holding an FTR option 

is indifferent between actually exporting into the high price area, or selling at the 

lower price where it is located and taking the value of the FTR option.  Similarly, 

a load customer in the high price area is indifferent between buying in the high 

price area and earning the value of the FTR option, or importing from the low 

price area.  In this manner, under certain conditions an FTR option is equivalent 

in value terms to having access to the interconnector through a PTR.  

However, FTR options work well only to the extent that robust market prices are 

established on either side of the interconnector, and there is an effective coupling 

process to link the two markets. 

3.3 Comparison of contracting under UIOSI PTR and 
FTR Options 

A comparison of one possible contractual arrangement associated with UIOSI 

PTR and FTR options is shown in Exhibit 7.  Suppose that two market 

participants (Participant A and Participant B located in different Markets A and B) 

have entered into a long-term contract whereby Participant A supplies 100 MW to 

Participant B at 9 €/MWh.  Exhibit 7 shows what would happen in a hypothetical 

hour when price in Market A is 8 €/MWh and price in Market B is 10 €/MWh. 

 
 

20
 In practice, the FTR may not necessarily be a transaction between a generator/load serving entity. 

FTR (A to B)

100 MW

Generator Load

Market A

Power 
Exchange  A

(80 €/MWh)

Power 
Exchange  B

(100 €/MWh)

Market B

FTR

FTR Value = 

20 €/MWh

FTR option



 

frontier economics   │  Confidential 22 
 

 WELFARE EFFECTS OF A TRANSITION FROM PTR TO FTR ON 
THE DUTCH-BELGIAN CROSS-BORDER CONNECTIONS 

Exhibit 7. Comparison of a sample PTR and FTR option arrangement 

 
Source: Frontier Economics 

With a UIOSI PTR, Participant A may sell power to Participant B at 9 €/MWh.  

The purchase of a physical cross-border right allows Participant A to move its 

power physically from Market A to Market B.  In this situation both participants 

are left better off as compared to the counterfactual where Participant A would 

sell in Market A and Participant B would buy in Market B.  

The commercial effects of the PTR contract can be replicated with FTR options. 

In this situation: 

 Participant A sells power in Market A and earns 8 €/MWh; 

 Participant A buys power from Market B at 10 €/MWh and sells to Participant 

B at 9 €/MWh thereby incurring a loss of 1 €/MWh; and 

 Participant A buys an FTR option from the TSO which hedges them for the 

price difference between the day-ahead markets (meaning Participant A 

receives 2 €/MWh). 

In this manner, once again both market participants effectively transact at 

9 €/MWh.  It is notable that despite the differences in procedures associated with 

PTR and FTR option arrangements, the same physical volume of power (100 

MW) is traded at the same transaction price.  

As demonstrated in the example above, from the perspective of well-functioning 

day-ahead electricity markets the contractual arrangements associated with 

PTRs and FTR options should be equivalent.  The key risk in relation to 

equivalence of these arrangements relates to markets breaking down.  It is in 

these situations that participants may be exposed to risks under FTR options for 

which there is no equivalent risk under PTRs.  These are discussed in more 

detail in Section 6.4 below. 

In contrast to a PTR regime, it can be expected for there to be more transactions 

in the day-ahead markets under an FTR regime, because all day-ahead demand 

and supply is included in the auction process rather than just that part not 

nominated under PTRs: 
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(8 €/MWh)
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(10 €/MWh)

Participant A sells in Market A at 8 €/MWh, buys in Market B at 10 

€/MWh, and sells to Participant B at 9 €/MWh. Participant A hence 

makes a loss of 1 €/MWh, but then receives 2 €/MWh from the FTR 

option reflecting the spread between Markets A and B. Once again, 

both participants earn a profit of 1 €/MWh relative to buying/selling 

in their respective markets
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 In a PTR regime, there could be: 

□ No purchase on Markets A and B: if participant A had access to their own 

generation, they could nominate flow and sell bilaterally to participant B;  

□ A sale on Market B: if Participant A had access to their own generation, 

they might nominate and sell on Market B; 

□ A purchase on the Market A and sale on Market B: if Participant A did not 

have their own generation, they might purchase on Market A and sell on 

Market B; whereas 

 In an FTR regime, even if A’s own generation were being sold bilaterally, 

there would need to be a sale by Participant A on Market A and a 

corresponding purchase in Market B.  

This implies that one effect of a move to an FTR regime is theoretically expected 

to be an increase in transactions costs.21  There may be a small offsetting 

reduction in operating costs of participants who no longer have to nominate 

flows.  A second effect might appear to be increase in liquidity, which may carry 

offsetting welfare benefits.  These aspects are evaluated from the perspective of 

whether they affect welfare in Section 6 below. 

 

 
 

21
  We make the assumption here that the transactions costs levied by the exchange are reflective of the 

resource costs borne by the exchange. 



 

frontier economics   │  Confidential 24 
 

 WELFARE EFFECTS OF A TRANSITION FROM PTR TO FTR ON 
THE DUTCH-BELGIAN CROSS-BORDER CONNECTIONS 

4 OVERVIEW OF KEY ARGUMENTS 

Energie-Nederland (EN), the trade association of energy companies in the 

Netherlands, filed an objection on 13 November 2015 against ACM’s decision of 

October 2, 2015 pertaining to the introduction of new allocation rules for forward 

capacity allocation and introduction of FTR options on the Dutch-Belgian border.  

Prior to that, EN had submitted an opinion on August 27, 2015 about the 

proposal submitted by TenneT TSO BV (“TenneT”) with respect to the 

introduction of FTR options, which was assessed by ACM in its decision of 

October 2, 2015 in which ACM approved TenneT’s proposal.  

ACM’s rationale for approving TenneT’s proposal and the counter-arguments put 

forward by EN below are summarized in Exhibit 8 below. 

Exhibit 8. Summary of key arguments 

 
Source: EN Letter to ACM, dated August 27, 2015; ACM Decisions 15.0001.52 and 15.0730.52. 

More 
transactions,

improved 
liquidity

 Introduction of FTRs will have a 

positive effect on the liquidity of 

DAM.

 Execution of long-term contracts will 

take place via DAM resulting in more 

transactions.

 More transactions do not imply more 

liquidity – liquidity increases when new 

bids made approach the market price.

 New bids primarily of price-taking 

nature: max. price (in case of purchase); 

min. price (in case of sale).

ACM Energie Nederland (EN)

Prices 
reflect total 

demand and 
supply 

 All TRs are used in the DAM – hence 

the algorithm takes into account total 

demand and total supply of the PXs 

on both sides of the border.

 Efficient market outcome realized 

with optimal dispatch of capacity.

 OTC trades will imply that total demand 

and supply are not reflected in the day-

ahead market optimisation process.

Solutions to 
risks of 
FBMC

 Physical nomination of long-term 

capacity in the day-ahead flow-based 

domain increases the risk of the flow-

based domain becoming insufficient 

to meet nominated TRs.

 Not a problem with FTRs as no need 

to consider nominated TRs in day-

ahead allocation.

 FBMC explicitly provides for co-

existence of PTRs alongside a flow-

based method.

 FTRs not a “solution” since whether or 

not nomination takes place, if the flow-

based domain is smaller than the 

awarded capacity, market participants 

will have to be compensated.

Risk of 
supply

shortage

 Transition to FTRs may lead to energy 

suppliers not being able to meet their 

obligation to supply if supply of 

electricity on the DAM is insufficient.

 Such a risk does not occur if power 

flows are nominated (under PTRs), 

thereby circumventing the day-ahead 

auction.

 Risk likely to be most exaggerated for 

foreign participants as domestic 

suppliers are able to secure supply for 

the day-ahead auction using long-term 

contracts, and hence not exposed to un-

filled bids on the day-ahead exchange.

 An FTR regime will result in more 

efficient market outcomes being 

realized through a more optimal 

dispatch of the generation capacity.

 This will reduce the (as it is limited) 

likelihood of an extreme situation 

with a supply shortage.

 In the event of such extreme 

situations, all market participants will 

be exposed to the risk.

 The small likelihood of such extreme 

events materializing makes their 

expected overall impact 

insubstantial. 

Trading 
costs

 Transition to FTRs will lead to additional 

trading costs associated with 

transactions incurred on the day-ahead 

exchange of each country to close 

cross-border positions.

 Welfare benefits of transitioning to an 

FTR regime will exceed any increase 

in trading costs.
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4.1.1 Energie-Nederland’s objections 

In summary, EN is concerned that a shift from PTRs to FTR options (and thus not 

having the possibility to directly nominate capacity rights) will subject market 

participants to imbalance risk in the event of a supply shortage in Belgium.  This 

would arise if energy suppliers were unable to meet their obligations to supply 

Belgian customers if there was insufficient supply of electricity on the Belgian 

day-ahead auction.  EN believes that the imbalance risk would be most 

significant for foreign participants who are more exposed to un-filled bids on the 

day-ahead exchange.  EN is also of the view that the introduction of FTR options 

will lead to higher trading costs.  With respect to the number of transactions, EN 

is of the view that more transactions (as a result of a move to FTR options) do not 

imply that more liquidity will be achieved in the market.   

While EN is not against FTRs as such, they have expressed concerns with 

respect to the shift from PTRs to FTR options on the Dutch-Belgian border.  Of 

note: 

 EN is against a full introduction of FTR options on the Dutch-Belgian border.  

They argue that it is not unlikely that there will be occasions with supply 

shortages in Belgium in light of the current nuclear situation.  According to EN 

having nomination rights would then be a requirement to fulfil customer 

obligations; 

 EN argues that it is a requirement for power suppliers that there is security of 

delivery to a power customer on the other side of the border with a high level 

of financial firmness.  Currently, this is adequately achieved under the PTR 

methodology, but not with FTR options due to a potential difference in prices 

between the day-ahead and the imbalance market;  

 EN is of the view that the introduction of FTR options will lead to higher 

trading costs.  This follows from the situation where a market participant has 

two opposite positions in two countries which can be netted via the 

nomination of PTRs (requiring no transaction on the power exchange), while 

in the case of an FTR option, this needs to be closed individually on the 

power exchange of each country (with exchange fees for the two 

transactions). 

 With respect to the number of transactions, EN is of the view that more 

transactions (as a result of a move to FTR options) do not imply that more 

liquidity will be achieved in the market.  EN argues that liquidity on the day-

ahead market will only increase if more bids are made that approach the final 

market prices.  Under FTR options, in order to avoid an imbalance, market 

participants will be incentivized to place bids at the technical maximum price 

(in the case of the purchase) and the technical minimum price (in the case of 

the sale).  As such, EN argues, these new bids are likely to be of a price-

taking nature with no influence on the final market prices.  

 Lastly, EN is of the opinion that over-the-counter (OTC) trades imply that total 

demand and supply will not be reflected in the day-ahead market optimisation 

process.  
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4.1.2 ACM’s perspective 

On the other hand, ACM is of the view that a move to an FTR regime will have 

several positive effects on the Dutch energy market.  These are discussed in 

detail below: 

 ACM is of the view that a move from PTRs to FTR options will have a positive 

effect on the liquidity and transparency of the day-ahead market.  In an FTR 

regime, the execution of long-term contracts will take place via the day-ahead 

markets (rather than outside of it) resulting in more transactions on the day-

ahead markets in Belgium and Netherlands.   

 According to the ACM decision, the move from PTRs to FTR options will 

mean that the day-ahead algorithm would be able to take into consideration 

the total demand and supply of the power exchanges on both sides of the 

border when calculating the resulting market price.  This in turn will improve 

the likelihood of an efficient market outcome being realised through an 

optimal dispatch of production capacity.  According to ACM, these benefits 

are not realised under PTRs because demand and supply associated with 

nominated PTRs are excluded from the Belgian and Netherlands day-ahead 

markets.    

 ACM considers that physical nomination of LTRs in the day-ahead FB domain 

can lead to a risk of the FB domain becoming insufficient to meet the 

nominated transmission rights, jeopardizing the security of transmission.  

ACM thinks that this is not the case under FTR options as there is no need for 

nominations under an FTR regime.  

 With respect to the risk of supply shortage in Belgium, ACM is of the view that 

an FTR regime will result in more efficient market outcomes being realized, 

and lead to a more optimal dispatch of infrastructure.  This in turn can be 

expected to result in a reduction in the likelihood of an extreme situation with 

a supply shortage.  In addition, ACM points out that even in the event of such 

an extreme situation, all market participants (not just foreign participants) will 

be exposed to this risk.    

 With regard to the trading costs, ACM is of the view that even though the 

transition from PTRs to FTR options could lead to an increase in trading 

costs, such an increase in trading costs is outweighed by the aforementioned 

benefits of shifting from PTRs to FTR options.  

The aforementioned arguments of ACM and EN are presented alongside 

Frontier’s evaluations of these arguments in Annex B below.   
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5 OVERVIEW OF COST BENEFIT ANALYSIS 
FRAMEWORK 

5.1 General description of CBAs 

In this section we provide a general description of cost-benefit analysis (CBA), 

which provides the framework for assessing the welfare effect of moving from 

PTRs to FTR options on the Dutch-Belgian border (the assessment is done in 

Section 6).  

A CBA is generally used as a systematic method to compare benefits and costs 

of a particular activity, decision, project or government policy (hereafter 

“decisions”).  CBAs have been extensively used for example in the context of the 

development of the European electricity market and transmission networks.  

In an economic context, the relevant costs and benefits are usually separated 

into impacts on firms (or producers) and impacts on consumers.  They can be 

defined as follows:  

 Impacts on firms are due to changes in prices, output levels, costs, 

employment levels, and productivity.  Ultimately, the net impact on firms is 

quantified as a change in profits (also called a change in producer surplus); 

 Impacts on consumers are due to changes in product prices, consumption 

levels, income, and preferences.  They can be quantified by comparing 

consumers’ willingness to pay with actual expenditures for a given level of 

consumption.  The difference can be interpreted as consumer surplus and 

the impact can be measured as a change in consumer surplus.   

When assessing the economic effects of a decision, two sets of effects are 

generally considered:  

 Distributive effects such as shifting profits between various market players 

or reducing producer surplus while consumer surplus increases or 

distribution effects between different groups of consumers; and 

 Welfare effects, when a net change in the sum of consumer and producer 

surplus occurs.  

Typically, an activity will result in a combination of distributive and welfare effects. 

For example, and in the context of this analysis, the ability to trade electricity will 

result in distributive effects as countries with lower marginal costs will be net 

electricity exporters (thus reducing available national supply and increasing 

prices) while countries with higher marginal costs will be net importers (thus 

increasing the national supply and decreasing prices).  Allowing for electricity 

trade is also going to affect the overall welfare by changing aggregate production 

costs (i.e., trading will lead to lower overall costs of electricity generation and thus 

lower average prices for end users).  As we note below, in this study we consider 

whether the move to FTR options affects the trade of electricity between the 

Netherlands and Belgium. 
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Exhibit 9 illustrates how producer and consumer surplus increases as the result 

of a measure that reduces marginal production costs (for example, a newly 

available cheap source of cross border electricity).22  Consumer surplus 

increases with the resultant price reduction from p0 to p1 and with the increase in 

quantity from q0 to q1.  It is ambiguous whether producer surplus increases or 

decreases – it increases due to the reduction in marginal cost, decreases due to 

the reduction in price and increases due to the increase in quantity.  Overall, 

there is an unambiguous increase in total welfare, as shown by the pink shaded 

area in the right hand graph. 

Exhibit 9. Example of CBA analysis and welfare impact 

 
Source: Frontier Economics 

 

In the present analysis we do not undertake any analysis of distributive effects 

(i.e., the relative impact on each consumer’s and producer’s surpluses or the 

aggregate impacts on consumers or producers as a whole).  Rather, we focus on 

the overall welfare effect, i.e. we have assessed the welfare impact in the context 

of a shift from PTRs to FTR options.   

In this study we use the CBA framework to assess the net benefit/cost of the 

decision to move to FTR options relative to the counterfactual of retaining PTRs 

on the Dutch-Belgian border.  We do not consider all of the costs and benefits of 

using LTRs but consider only the incremental benefits/costs from a shift from 

PTRs to FTR options (i.e., we consider only relevant costs and benefits in order 

to assess the impact of the transition). 

5.2 Welfare analysis undertaken for this engagement 

The key question to be answered is whether the welfare has been affected by the 

change from PTRs to FTR options.  In order to asses this effect, we have 

identified four areas in which the move to FTR options could affect welfare.  

These are the following: 

 Impact on cross-border flows; 
 
 

22
  This is indicated by a downward shift in the marginal cost curve: at a given level of output, cost is lower after 

imposing the measure. 
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 Impact on transaction costs; 

 Impact on market liquidity and price information; and 

 Impact on risk allocation. 

In this section we discuss the rationale through which there could be a welfare 

effect before assessing these effects in Section 6.  

5.2.1 Impact of a move to FTR options on cross-border flows 

In the case of two electricity systems, an interconnector allows trade between the 

systems to the extent allowed by the interconnector capacity.  The resulting trade 

has the potential to decrease the total generation costs of the two systems by 

increasing the output of generators with lower marginal costs while decreasing 

the output of generators with higher marginal costs.  

A first question is, therefore, whether the amount of capacity made available to 

the market coupling process or its utilisation is affected by the type of LTRs used 

on the Dutch-Belgian border.  A change in interconnector capacity, or a change 

in its utilisation, will in turn lead to a change in commercial flows between the 

markets concerned, and thus will change the aggregate production cost across 

the interconnected systems – due to either an increase or a decrease in trade, 

i.e. a change to the quantity of cheap generation substituted for expensive 

generation.  This will affect welfare.  The quantity consumed (and produced) will 

also change as a result of the change in price.  However, this effect is small in 

electricity markets since demand is relatively inelastic, i.e. demand does not 

change significantly with price. 

5.2.2 Impact of a move to FTR options on transaction costs 

The second important aspect to consider is the impact of the move to FTR 

options on transaction costs.  If energy market participants are subject to higher 

transaction costs these will be reflected in the costs associated with the 

production of energy and passed down to the end user.  To the extent that 

transaction costs reflect actual real costs incurred in providing a trading platform 

and arranging trades, an increase in transaction costs, all else being equal, 

implies a reduction in welfare.23  Transaction costs could be affected by a change 

to the number and costs of transactions needed to achieve the desired market 

outcome in terms of trading electricity or hedging and allocating risk.  

In the context of this CBA, a PTR allows the holder to take a cross border 

physical position by nominating the PTR.  In contrast, FTRs are always cashed 

out on the DAM, which means that a player wanting to physically take a position 

must then make a physical trade – potentially leading to additional transactions.   

To assess the impact of a move to FTR options on transaction costs, we assess 

whether it is the case that under the FTR regime, more transactions have to be 

undertaken.  This might be in the form of additional transactions on the power 

exchange or additional transactions in the OTC or bilateral markets for 

 
 

23
  If real costs were constant but transaction costs rose, this would imply a transfer of welfare from consumers 

(who ultimately pay for transaction costs through the cost of production) to trading platforms. 
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standardised or bespoke products.  We also take into consideration the costs 

associated with nominating PTRs which would not exist under an FTR regime. 

5.2.3 Impact of a move to FTR options on market liquidity and 
price formation 

The third area in which the shift from PTRs to FTR options could have an impact 

on welfare is through its impact on market efficiency, i.e. through its impact on 

market liquidity, price, or both.  

Liquidity is not an end in itself (e.g., end users of power do not value liquidity per 

se) and therefore liquidity does not directly affect welfare.  However, liquidity 

could potentially affect other factors that do impact welfare.  For example, a more 

liquid market might mean that transaction costs fell as it was easier to find 

counterparties with whom to trade.   

Alternatively, greater liquidity might mean that prices better reflected underlying 

costs.  This might be expected to improve the efficiency of market outcomes, 

resulting in greater economic welfare, because: 

 Cross-border flow direction should be driven by more efficient prices; and 

 Local demand and supply should clear at more efficient prices. 

5.2.4 Impact of a move to FTR options on risk allocation 

The fourth important impact that needs to be considered is whether the shift from 

PTRs to FTR options on the Dutch-Belgian border affects the allocation of risk 

between parties, and if so, whether this change to the allocation of risk has the 

potential to affect welfare.  

There are two areas in which the move to FTR options may affect the risk 

allocation:  

 Imbalance risk due to a supply shortage in Belgium; and 

 The ability of the TSO to curtail rights due to a security of supply event. 

Risk allocation is important to welfare since risk may place incentives on parties 

to behave in a particular way or parties may seek to make additional transactions 

in order to hedge or share the risk.   

In general, the optimal allocation of risk is for it to be placed with those parties 

best placed to manage it.  Parties will always charge for bearing risk.  If this 

charge results in a change to market prices, this may in turn distort future 

decisions in a way which reduces welfare.  For example, if a particular risk 

allocation makes the price of certain product or products very low, this may deter 

investment in these products. 
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6 ASSESSMENT OF WELFARE EFFECTS 

In this section we set out our qualitative and quantitative analysis of the potential 

welfare effects of a move from PTRs to FTR options.  We consider in turn: 

 The impact on flows; 

 The impact on market liquidity and pricing; 

 The impact on risk allocation; and 

 The impact on transactions costs.  

6.1 Impact on flows 

KEY FINDINGS 

 The difference in nominations between PTRs and FTR options is unlikely to 

be a source of welfare loss, as the market coupling process should be able 

to achieve an optimal outcome under both regimes. 

 The practical need to curtail PTRs earlier than FTR options and the potential 

for TSO forecast error could lead to a welfare loss.  The scale of loss can be 

mitigated by the TSO’s remedial actions, but it may be that in some 

situations they cannot (or are not incentivised to) ensure an optimal pattern 

of generation and demand.  The frequency and scale of such forecast errors 

is difficult to estimate. 

 It is not possible to draw any conclusion as to the impact of the move to FTR 

options on the efficiency of the FBMC optimisation process in terms of true 

welfare maximisation.  

As discussed in Section 2, market coupling increases welfare since it allows 

trade of electricity between countries whereby the output of generators with 

higher marginal costs can be reduced and replaced by the output of generators 

with lower marginal costs.  If the move from PTRs to FTR options affected cross 

border flows it would, therefore, potentially affect welfare. 

Flows could be affected by a number of things: 

 Changes in the efficiency of pricing; 

 Changes to the nominated flows which constitute the “starting position” for the 

day ahead algorithm under a PTR regime but would not exist in an FTR 

regime; 

 Changes to the ability of the TSO to update the grid model to reflect changing 

system conditions; and 

 Changes to the extent to which social welfare under the market coupling 

algorithm reflects true social welfare. 

We discuss these in more detail in the following sub-sections. 
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6.1.1 Changes to nominated flows 

Nomination of PTRs allocated through long term auctions begins at 14:00 D-2 

and closes at 08:30 D-1.24  PTRs that have not been nominated are cashed out 

on the day-ahead market, which is cleared between 12:00 and 13:00 D-1.  FTR 

options are not nominated and are cashed out on the day-ahead market.  Hence, 

transition to a FTR regime means there would be effectively no nominated flows. 

The decision of ACM noted that inclusion of PTR nomination introduces the risk 

of the FB domain becoming “insufficient to meet the nominated transmission 

rights.”25  We do not believe this to be the case because the LTA inclusion 

process should adjust the FB domain to provide for all possible long-term 

transmission rights nominations.  As noted in Section 2.5.2, prior to the 

commencement of the FBMC process the assumed nominations of cross border 

LTRs between zones used for the FB parameter calculation are updated by the 

actual long-term nominations (LTNs).  This has the effect of shifting the FB 

domain (process known as LTN shift) which causes the available margin to 

increase on some CBs and decrease on others.  In an FTR regime, given the 

absence of nominations, the LTN shift is by default always zero.  

The PTR nomination process introduces the potential for error: holders may 

nominate flows which are not consistent with the optimal flow which would have 

been determined by the market coupling process.  If such errors change the 

outcome of the market coupling process, this could result in a welfare loss.   

However, we do not believe this is possible.  We note in Section 2.5.3 that PTR 

nominations reduce the remaining available margin in one direction on a CB 

while increasing the remaining available margin in the opposite direction of the 

CB.  This implies that nominations in a particular direction under PTRs effectively 

increase the capacity available to the market coupling process in the other 

direction.  Therefore: 

 If PTR nominations were in the ‘right’ direction, the market coupling process 

can schedule more flow in this direction to achieve an optimal outcome; and 

 If PTR nominations were in the ‘wrong’ direction, the market coupling process 

can schedule flow equal to the total of nominations plus the actual capacity of 

the interconnector – effectively cancelling out or undoing the incorrect 

nomination. 

Irrespective of the starting point provided by PTR nominations (or adjustment to 

the FB domain from the LTN shift), the market coupling process should be able to 

achieve an optimal outcome just as it would under FTR options.  Therefore we do 

not believe this can be considered a potential source of welfare gain or loss.  

Where PTRs and FTR options would result in different market outcomes because 

FBMC algorithm optimizes flows across multiple borders, as discussed in Section 

6.1.3 below, it is not clear which direction the welfare impact would be.   

 
 

24
  Netcode elektriciteit. Geldend van 12-05-2016 t/m 29-06-2016. Section 5.6.11.1. Available at: 

http://wetten.overheid.nl/BWBR0037940/2016-05-12 
25

  ACM Decision in case numbers 15.0001.52 and 15.0730.52. Paragraph 106.. 

http://wetten.overheid.nl/BWBR0037940/2016-05-12
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6.1.2 Changes to the ability of the TSO to update the grid model 

EU HAR provide that LTRs, irrespective of whether they are PTRs or FTR 

options, may be curtailed in the event of “Force Majeure, an Emergency Situation 

or to ensure System Security.”26  Article 56 further specifies that LTRs may not be 

curtailed after the Day Ahead Firmness Deadline (DAFD; 11:30, D-1),27 except in 

the case of Force Majeure or Emergency Situation, and when curtailed after 

DAFD must be curtailed in the same way as day-ahead and intraday capacity 

and compensated accordingly.  In addition, the EU HAR subjects curtailment of 

LTRs after the Long-term Firmness Deadline (LTFD; 8:30, D-1)28 to additional 

procedural and compensation constraints.29 

We understand from our conversations with TenneT that compared to FTR 

options it is more difficult to curtail PTRs close to day-ahead market coupling, 

and the process for curtailment is even more complex if there are nominated and 

non-nominated PTRs.  Even after curtailment, nominations remain in the TSO 

system and are reflected in the respective market parties’ imbalance calculations. 

This is because market parties are responsible for the content of their schedules 

and are therefore responsible to adapt their nominations upon being informed of 

these nomination curtailments by the JAO.  TSOs on the other hand (depending 

on national legislation and procedures) are therefore required to call all 

nominating parties in the event of curtailment to make sure that they 

remove/adapt their nominations on time.  

It is difficult for the TSO to curtail PTRs once they have been nominated because 

to do so would affect the balance of the party whose nomination was curtailed – 

potentially exposing the party to an imbalance.  Hence for PTRs, the TSO would 

in practice curtail rights prior to the start of the PTR nomination process, which 

begins at 14:00, D-2,30 to avoid the aforementioned difficulties associated with 

curtailing nominated PTRs.  In the case of FTR options, the TSO could curtail 

rights all the way up to the DAFD at 11:30, D-1, because there is no nominations 

process. 

This might be important because it means that the TSO is able to more easily 

curtail FTR options later in the process, at a point in time at which they will have 

more information.  This means they are less likely to curtail rights unnecessarily 

(or fail to curtail rights when they should have been curtailed) because of forecast 

error.  

The potential welfare implications of this depend on what happens if the TSO 

does make an error, and whether this results in a pattern of generation and 

demand which is different from what we presume would be a more optimal 

pattern under FTR options where a forecast error is not made. 

 
 

26
  ENTSO-E website. “Allocation Rules for Forward Capacity Allocation.” 21 August 2015. Chapter 9.  

27
  The Day Ahead Firmness Deadline is set thirty (30) minutes before the respective Day Ahead Market Gate 

Closure Time (midday, D-1). Ibid, Article 58, 1 (b). 
28

  Annex 2 to the EU HAR provides the LTFD for the CWE region as D-1, 8:30 a.m. for both PTRs and FTR 
options.  

29
  ENTSO-E website. “Allocation Rules for Forward Capacity Allocation.” 21 August 2015. Chapter 9. 

30
  Netcode elektriciteit. Geldend van 12-05-2016 t/m 29-06-2016. Section 5.6.11.1. Available at: 

http://wetten.overheid.nl/BWBR0037940/2016-05-12  

http://wetten.overheid.nl/BWBR0037940/2016-05-12
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Suppose in the morning of D-2 the TSO identified a security of supply event to 

arise on day D, say due to an unscheduled and unexpected outage.  In response, 

the TSO decides to curtail a PTR prior to the start of nominations at 14:00, D-2.  

Suppose also that at D-1 the TSO finds out that the outage may no longer be 

necessary reversing the security of supply condition identified in D-2.  In this 

situation, the TSO would have curtailed the PTR unnecessarily – a situation that 

would not arise under an FTR regime where the TSO could have waited up to the 

DAFD before it started curtailing transmission rights. 

Now suppose that the TSO identified a security of supply event early in the 

morning of D-1, say at 05:00.  In practice, the TSO would prefer not to curtail 

PTRs that had already been nominated, and the amount of capacity made 

available to market coupling would include the nominated rights.  The TSO would 

then be forced to use remedial actions to deal with the security event.  These 

actions could be in the form of changes to the topology of the grid (e.g., switching 

circuits or changing transformer settings), re-dispatch within the country, or re-

dispatch across the border.   

Conceptually, if the TSO had at its disposal all the resources which would have 

been available in the market had the forecast error not been made, the TSO 

would be able to undertake transactions which ensured an optimal pattern of 

generation and demand.  

In practice, there may be two reasons that the optimal outcome does not emerge 

from the TSO’s remedial actions:  

 Some resources were not available: the TSO may take remedial actions close 

to real-time.  Some generation units which would have been available to the 

market day-ahead may by then not be available to the TSO (e.g., because 

they take time to start up); and 

 Differences in incentives: participants trading in the market are strongly 

incentivised to trade profitably and avoid imbalance.  The TSO’s incentives in 

taking remedial actions are governed by its regulation, which may not be 

consistent with those of market players, particularly because some or all of 

the cost of remedial actions may be passed through to end users. 

There may also be an effect on welfare resulting from the TSO paying more to 

generation resources than the market would have done.  If this has an impact on 

market prices (e.g. through a change in the level of imbalance prices) then it 

could impact future decisions, including in relation to investment and retirement.  

That said, in practice the links between short term and imbalance prices and the 

forward prices on which the majority of investment decisions are taken are 

complex, and the scale of impact considered here may be too small to be 

measurable.  

There is therefore at least the potential for forecast errors associated with early 

curtailment of PTRs to have an effect on welfare.  However, it is difficult to 

estimate the probability of forecast error and we do not know whether there are 

occasions on which the TSO optimally would have curtailed rights but failed to do 

so because of lack of early information. 
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6.1.3 Changes to the optimisation algorithm inputs 

The FBMC algorithm seeks to use cross-border capacity in a way which 

maximises social welfare.  Across any one border, this means maximising the 

flow from the low cost area to the high cost area.  However, across multiple 

borders, it is more complicated.   

A simple example can be used to demonstrate this.  Suppose there were three 

interconnected countries, A, B and C.  And suppose costs in C were lower than 

costs in B, which were in turn lower than costs in A.  Finally, suppose that there 

was an interaction between the volume that C could export to A or B, such that 

for network reasons an additional unit of export from C to A had to be offset by a 

reduction in export from C to B.  

Finding the social welfare optimum in this example requires a trade-off.  C is the 

country with cheapest generation, and ideally should export to A and B.  But 

given the interaction, the question is where should C’s power flow. 

Conceptually, this question is easy to answer given knowledge of the total 

demand and supply curves in each country (in other words, the demand and 

supply curves for day-ahead energy including volumes on power exchanges, 

over-the-counter markets, and internal trades between market participants).31  

Exhibit 10 presents a simple welfare analysis for an increase in interconnector 

flows (IC on the diagram) between two countries.  This analysis would be 

performed between C and A, between C and B, and the flow allocated where it 

improved welfare the most. 

Exhibit 10. Welfare analysis of interconnector exports 

 
Source: Frontier Economics 

 
 

31
  Day-ahead demand and supply curves are likely to be most relevant because the FBMC algorithm is 

running and cross-border capacity is therefore being allocated at the day-ahead stage.  If a more global 
optimisation were being considered, it may be relevant to ask whether basing cross-border capacity 
allocation on day-ahead forecasts (rather than, say, 12-hour-ahead forecasts) is the best approach.  
However, this question goes beyond the scope of our considerations here. 
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However, the total supply and demand curves are not known.  Rather, the FBMC 

algorithm only knows the supply and demand position for the day-ahead market.  

It uses this as the basis to allocate interconnector capacity.  For the FBMC 

approach to be efficient, it is clearly important that the day-ahead market bids 

and offers are broadly representative of the total supply and demand curve.32  

The day-ahead auction market is a subset of the total market, and it may be a 

different subset from hour-to-hour, day-to-day and from country-to-country.  The 

extent to which the day-ahead auction bids and offers are representative of the 

total market is an empirical question.  If, for example, the day-ahead auction 

market happened to be made up of generators that were clustered around the 

market clearing price, it is more likely that the curves would be representative 

than if the day-ahead auction market consisted of small volumes of some 

baseload, some mid merit and some peaking plant.  In this case, the auction 

supply curve could turn out to be significantly steeper than the total market 

supply curve, which would imply the FBMC algorithm could give a different 

allocation of cross-border capacity than if it had used something representative of 

total market curves. 

This means that it is difficult to judge whether the move from PTRs to FTR 

options will have a positive or negative effect on welfare.  Both are possible: 

 If the day-ahead auction curves under PTRs were reasonably representative 

of the total market curves, the addition of more bids as a result of a move to 

FTR options may make the curves less representative, particularly if those 

bids included some bids significantly different from the market clearing price; 

and 

 If the day-ahead auction curves under PTRs were not representative of the 

total market curves, the addition of more bids may be beneficial, particularly if 

those bids were around the market clearing price. 

Indeed, as the degree to which the representativeness of the day-ahead auction 

market can change hour-by-hour and day-by-day, so could the impact of the 

move to FTR options.  

 
 

32
  We do not consider here whether the approach to defining and optimising social welfare within the FBMC 

algorithm is appropriate – we restrict ourselves to consideration of the inputs, as these are the factors which 
could change as a result of a move from PTRs to FTR options. 
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6.2 Impact on transaction costs 

KEY FINDINGS 

 A possible outcome of a move from PTRs to FTR options would be 

increased day-ahead market transactions, and hence increased transactions 

cost.  This could constitute a reduction in welfare. 

 While the data available is limited, there does not appear to have been an 

increase in the volume of transactions observed on day-ahead markets.  

Hence it is difficult to argue that the welfare impact is material. 

 A further welfare gain from the move from PTRs to FTR options would be 

savings (for participants and TSOs) in relation to nominations processes.  

Our discussions with participants indicate that this saving is unlikely to be 

material. 

We consider two possible aspects of transactions costs: 

 costs arising from trading volumes on day-ahead markets; and 

 costs arising from on-going operation of nominations processes. 

6.2.1 Costs arising from trading on day-ahead markets 

As discussed above, one effect of a move to an FTR regime may be an increase 

in transactions costs should there be an observable increase in the number of 

transactions or traded volumes on the day-ahead markets.  This is one of the 

arguments raised by EN, and would indeed reduce welfare if it were observed.33 

There is limited data available on the level of transactions under the FTR regime 

currently in place on the Dutch-Belgian border.  We have reviewed hourly market 

data that was provided by APX for the Netherlands day-ahead market (“APX NL 

DAM”) for the period January 1, 2014 – May 31, 2016. 

Exhibit 11 shows the total daily market clearing volume (“MCV”) plotted alongside 

the daily number of contracts on the APX NL DAM.  We note that there has been 

no visible change in either the MCV or the number of contracts following the 

move to the FTR regime on January 1, 2016. 

 
 

33
  We make the assumption here that the transactions costs levied by the exchange are reflective of the 

resource costs borne by the exchange. 
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Exhibit 11. Volumes and contracts on the APX NL DAM 

 
Source: Frontier analysis of APX data 

APX has confirmed that over the time period shown in Exhibit 11 there have been 

no significant changes to the transaction costs/fee structure.  While noting the 

limited period of data available, it would appear that there has been no 

meaningful change in transaction volumes (and hence transaction costs) as a 

result of the implementation of the FTR regime. 

This finding is somewhat counterintuitive.  Under FTR options, if parties cannot 

nominate interconnector flows but wish to achieve the contractual positions that 

would have emerged under PTRs, they have to purchase electricity in the market 

to which they would otherwise have imported power.  If these purchases were on 

the day-ahead market (as opposed to forward markets), this would imply higher 

transaction volumes. 

We have examined the extent to which PTRs were actually nominated.  As 

shown in Exhibit 12 below nominated capacity has historically been a small 

fraction of total allocated capacity with the exception of the period: September – 

December 2014.  One possible explanation for the spikes in PTR nominations 

between September – December 2014 is the decision in mid-August 2014 to 

shutdown Doel 4’s nearly 1 gigawatt (GW) of capacity until the end of the year. 

The Doel 4 outage coincided with outages on Doel 3 and Tihange 2 adding up to 

just over 3 GW of Belgian nuclear capacity – more than half of the total – being 

offline.34   Exhibit 12 seems to indicate that, under the PTR regime, traders were 

inclined to cash out their PTRs in D-1 instead of nominating them.  

 
 

34
  Reuters. “Update 2-Belgian Doel 4 nuclear reactor closed till year-end.” August 14, 2014. See: 

http://uk.reuters.com/article/belgium-nuclear-doel-idUKL6N0QK43R20140814 
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Exhibit 12. Nominated capacity as % of allocated capacity, 2014-15 

 
Source: Frontier analysis of APX data 

This may in part explain why there is no significant change in the number of 

transactions in the day-ahead markets following the implementation of FTR 

options.  Similarly, it is also possible that interconnector flow nominations have 

been replaced by trading on forward and OTC markets.  Another possibility is 

that market participants with large positions on both sides of the border may now 

(since the implementation of FTR options) prefer to trade internally rather than 

going through the day-ahead markets to avoid exposure to transaction costs.  It 

is also possible that volumes on the power exchanges would have been lower 

due to some other reason had it not been for the implementation of FTR options.  

However, we have not been able to explicitly evaluate these possibilities as we 

do not have data available at the requisite level of detail to be able to asses these 

theories empirically.  

6.2.2 Costs arising from nominations processes 

Under an FTR regime, there are certain processes undertaken by TSOs and 

participants which will not need to be undertaken.  This constitutes a potential 

cost saving and hence a welfare gain. 

The processes relate to nominations, either calculating and submitting 

nominations (for participants) or receiving and acting on nominations (for TSOs). 

We note that the extent of saving has to be considered in the context of the 

overall market arrangements in Europe.  In particular, if some markets continue 

to operate PTRs on some borders and FTRs on others, and to the extent there 

are fixed costs in managing nominations, the saving from a move to FTR options 

on the Dutch-Belgian border may be minimal. 

One of the market participants we spoke with stated that the cost of nominations 

is indeed very small - approximately one-person-hour per day.  As such, in 

practice we do not expect nomination costs to have a meaningful impact on 

welfare. 
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6.3 Impact on market liquidity and price formation 

KEY FINDINGS 

 The move from PTRs to FTR options will impact both the supply and 

demand curve in the day-ahead markets. The most credible outcome is that 

pricing will remain unchanged, other things being equal.  Therefore we do 

not believe there are clear drivers for a change in welfare resulting from an 

increase in liquidity on the day-ahead markets. 

There may be an impact on welfare as a result of changes in market efficiency.  

For example, if competition on markets is increased, more accurately determined 

market prices might result in different flows, or the same set of flows may be 

achieved at more competitive prices.  Over time, this should improve economic 

welfare, because: 

 Cross-border flow direction should be driven by more efficient prices; and 

 Local demand and supply should transact at more efficient prices. 

In many energy markets, regulators make reference to liquidity as being 

important in terms of ensuring that efficient prices result.  This is because if there 

is insufficient liquidity, individual transactions can result in price movements 

which do not reflect underlying market values.  For example, suppose a 

participant is trying to buy energy but many actors in the supply curve at around 

the last traded price are not active.  Even a small bid for energy would result in 

prices escalating fast because of the “missing” supply curve elements, despite 

the fact that this part of the supply curve does exist and could supply at lower 

prices. 

It is important to note that liquidity is typically more of a concern in continuously 

traded markets.  Auctions act to concentrate liquidity, although it is still clearly 

possible to have illiquid auctions. 

In Exhibit 7 we introduced an illustrative example where we considered two 

market participants - Participant A and Participant B located in Markets A and B, 

respectively - who have entered into a long-term contract whereby Participant A 

supplies 100 MW to Participant B at 9 €/MWh.  Exhibit 7 illustrates how this 

transaction can occur using either: 1) UIOSI PTR where A reserves capacity on 

the interconnector between Markets A and B, and moves its power physically on 

the interconnector to deliver to B; or 2) FTR options where both participants 

transact via the day-ahead markets in each country.  As discussed previously in 

Section 3.3, the two approaches differ procedurally in that they involve a different 

set of steps, but have the same net effect being that 100 MW of power is sold by 

Participant A and the same amount is received by Participant B.   

The example in Exhibit 7 illustrates how compared to a PTR regime there is no 

change in the physical energy market even when there are more transactions 

taking place on the day-ahead markets in the approach where FTR options are 

used.  We explore the situation where FTR options are used (instead of UIOSI 

PTR) in more detail in Exhibit 13 below. 
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Exhibit 13.  Impact of FTR Options on the day-ahead market 

Exhibit 7 shows what would happen in a hypothetical hour when price in Market A is 8 €/MWh and 
price in Market B is 10 €/MWh.   In the situation with PTR options,  Participant A sells 100 MW in 
Market A at 8 €/MWh, buys 100 MW in Market B at 10 €/MWh, and sells Participant B at 9 €/MWh. 
Participant A hence makes a loss of 1 €/MWh, but then receives 2  €/MWh from the FTR option 
reflecting the spread between Markets A and B. Both participants earn a profit of 1 €/MWh relative 
to buying/selling in their respective markets. 

 
Source: Frontier Economics 

When Participant A sells 100 MW in the power exchange of the exporting country 

(Market A) it shifts the supply curve, Sexp, in Market A by 100 MW to Sexp+100.35  

In the importing country, when Participant A buys 100 MW in the power 

exchange of the importing country (Market B) it shifts the demand curve, Dimp, in 

Market B by 100 MW to Dimp+100.36  Since interconnector capacity is also 

scheduled through the day-ahead markets in an FTR regime, the demand curve 

in the exporting country and the supply curve in the importing country will also 

shift to provide for the interconnector capacity required.   

All else equal, it is reasonable to assume that the incremental interconnection 

capacity flow schedule resulting from this transaction is equal to the volume of 

power transacted, i.e. 100 MW.  This is because unlike in a PTR regime where 

the PTR holder physically nominated 100 MW of interconnection capacity, in an 

FTR regime the transmission capacity cannot be nominated and the required 

interconnection capacity for this transaction is allocated through the day-ahead 

market coupling process along with all cross-border transactions.   

As a result, the demand curve in the exporting country shifts to Dexp+IC and the 

supply curve in the importing country shifts to Simp+IC.  The net effect is that in 

both the exporting and importing markets there is no change in the price levels as 

a consistent volume of power is added to both the demand and supply curves. 

With no change in price in the day-ahead markets and no change in the physical 

energy market, no change in welfare can be expected despite the increase in 

market liquidity of the power exchanges of the two countries.  

 
 

35
  The additional offers to sell are made at or below the market clearing price.  We represent this by a non-

parallel shift outwards in the supply curve, with the shift being 100 MW at the clearing price. 
36

  The additional bids to buy are made at or above the market clearing price.  We represent this by a non-
parallel shift outwards in the demand curve, with the shift being 100 MW at the clearing price. 
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In general, as illustrated above more transactions can theoretically be expected 

in the day-ahead markets under an FTR regime (in contrast to a PTR regime), 

because all day-ahead demand and supply is included in the auction process 

rather than just that part not nominated under PTRs.  However, as we note in 

Section 6.2 above, based on our analysis of the limited data available for the day-

ahead market in Netherlands, we have found no evidence of an increase in the 

number of transactions following the shift to the FTR regime on the Dutch-

Belgian border on January 1, 2016.   

Assuming hypothetically that there had been an increase in the number of 

transactions starting in 2016, even then we do not believe there would be an 

impact on either pricing efficiency or welfare.  As demonstrated in Exhibit 13, as 

long as a consistent volume of power is added both to the supply curve and the 

demand curve, the price does not change, and nor does the pattern of generation 

dispatch. Hence there is no change in welfare.  

One important consideration is whether there are reasons for this outcome not to 

hold.  While we have not found any reason that would be directly applicable here, 

it is interesting to explore two hypothetical situations. First, if there were to be 

market power in the DAM, then the supply curve may not represent marginal 

costs – for example, the last units may not be priced competitively if the owner 

knows they are required to clear the market.  However, in this situation, if the 

owner also understands that a consistent quantity of demand and supply will be 

added to the market, it is not clear why the outcome would change. 

Second, if there were to be imperfections in markets under PTRs it could mean 

that the move to FTR options would result in a welfare change to the extent that 

these imperfections are removed.  For example, if the owner of a PTR did not 

nominate when their generation was in merit, more expensive generation would 

be called upon, with a detriment to welfare.  However, it would be important to be 

clear why the owner failed to nominate.  If this was a deliberate withholding 

strategy, the move to FTR options is unlikely to result in a change.   

If this was a genuine error on the part of the PTR holder, then it would be 

important to consider how consistently the error might be made. In general 

rational market participants would be expected to choose between either 

generating themselves or buying from the market to serve a load.  The participant 

will buy from the market as long as the marginal cost of generating is higher than 

the market price, and generate if the marginal cost is lower than the market price.  

It would be unlikely for a rational participant to nominate the PTR and then use its 

own generation when the marginal cost of generating is greater than the market 

price. 

Based on the arguments above, we do not believe there are clear drivers for a 

change in welfare resulting from an increase in liquidity on the day-ahead 

markets if it were to arise from a move to an FTR regime.   
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6.4 Impact on risk allocation 

KEY FINDINGS 

 A move from PTRs to FTR options does potentially change the risk 

allocation within wholesale markets, either when there is a shortage in the 

Belgian market or when the TSOs act to curtail rights. 

 While these changes might be important commercially for the parties 

concerned, the potential for a material effect on welfare arising from them is 

significantly lower. 

 While shortage in the Belgian market may lead to higher imbalance risk for 

FTR option holders who are not able to nominate flows that PTR holders 

can, it is not clear whether a difference in curtailment risk translates into 

higher or lower risk for FTR option holders.  

 The most likely route to a welfare effect would be reduced cross-border 

transmission investment as a result of lower revenues from cross-border 

capacity sales.  Since this is a regulated activity, the impact is likely to be 

very small. 

In this section we consider whether the introduction of FTR options affects the 

allocation of risk between market parties.  To the extent there is a change to the 

allocation of risk, we consider whether the change affects welfare. 

The move to FTR options potentially affects risk allocation in two areas: 

 imbalance risk due to a supply shortage in Belgium; and 

 the ability of the TSO to curtail rights due to a security of supply event. 

We address each in turn. 

6.4.1 Supply shortage in Belgium 

Supply shortage in Belgium alone 

Belgium has a strategic reserve mechanism to cover shortages in generation in 

winter.  Both production and consumption units may participate in the strategic 

reserve.  The strategic reserve is activated when a risk of an energy shortage on 

the day-ahead market (DAM) in Belgium or a risk of a shortage in Elia’s control 

area has been identified.37 38 

Where a risk of shortage in the DAM has been identified, the strategic reserve is 

bid into the DAM by Elia at €3,000/MWh, the maximum price allowed on the DAM 

throughout North-West Europe, including Belgium and the Netherlands.39  If the 

energy volume of the strategic reserve is insufficient to meet demand, the 

strategic reserve volumes will be allocated on a pro-rata basis.  This means that 
 
 

37
  Elia, The strategic reserve – a mechanism to cover structural shortages in generation.   

38
  Elia, Electricity security crisis in Belgium.  International Energy Agency - Expert Workshop V Regional 

resource adequacy.  15 January 2015 
39

  APX, Member Update APX Power UK, NWE Price Coupling – Market Preparation, 29 January 2014, p 5. 
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buyers in the DAM in that period would not have their buy orders fully met, 

potentially leaving those buyers short and therefore exposed to imbalance prices. 

Elia determines in real time whether Belgium would actually have been in a 

shortage situation were the strategic reserve unavailable.  If the strategic reserve 

mechanism has been activated and there would have been a shortage if it were 

not activated, the price for both positive and negative imbalances is 

administratively set to €4,500/MWh in Belgium. 

A firm attempting to buy power on the DAM in Belgium to meet delivery 

obligations would therefore be exposed to the imbalance price of €4,500/MWh in 

relation to the volume of its energy bids not met on the DAM. 

It is in this situation that there is an important difference between PTRs and FTR 

options.  Nominations of PTRs to flow from the Netherlands to Belgium would not 

be affected by the pro-rating downwards of purchases in Belgium on the DAM. 

Therefore, a holder of PTRs who nominated an interconnector flow equal to its 

delivery obligations in Belgium would not be exposed to the imbalance price of 

€4,500/MWh in relation to any of the capacity of its PTR. 

This contrasts to the situation of an FTR option holder.40  The FTR option 

provides the holder with an amount equal to the difference in price between the 

two DAMs.  In other words, the FTR option holder would receive €3,000/MWh 

(the DAM price cap in Belgium) less the DAM price in the Netherlands for the 

volume of the FTR option.  To meet its delivery obligations in Belgium it would 

then buy on the DAM in Belgium. Its purchases in the DAM in Belgium would be 

pro-rated down, exposing the party to the spread between the imbalance price 

(€4,500/MWh) and the cap on the Belgian DAM (€3,000/MWh) with respect to the 

volume of its energy bids not met on the DAM. 

In theory it would be possible for the holder of the FTR option to procure an 

option contract in Belgium as insurance, allowing the party to call on a certain 

volume of energy for €3,000/MWh thereby passing on the risk of being exposed 

to the price spread between the imbalance price and the DAM price.  In practice, 

we understand from our discussions with market participants that it would be 

difficult or impossible to find a counterparty willing to sell such an option.  

Therefore, it would be difficult for the importing party to hedge the risk of 

shortage.41     

While this is clearly an important commercial issue for importers, the key question 

is whether this would impact welfare (rather than just constituting a re-distribution 

away from importers to Belgium).  There is little potential for a material effect on 

welfare arising from the changes in risk allocation resulting from a move from 

PTRs to FTR options, as explained below.  

Two things are important to note at the outset: 

 First, absent stress situations in other markets, market coupling would ensure 

that the maximum amount of electricity possible flowed into Belgium during a 

period of shortage.  Therefore, the pattern of generation would not be affected 
 
 

40
  Or the holder of a PTR who chose not to nominate. 

41
  Even if the party could find a counterparty from which to procure such an option, it would be faced with a 

transaction fee and the option fee – both of which would reduce the value the party would be willing to pay 
for the FTR. 
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by the choice between PTRs and FTR options, i.e. the cost of operating the 

system would not change. 

 Second, the risk of a shortage in Belgium should be considered as low - we 

are not aware of the imbalance price ever having been set to €4,500/MWh. 

That said, the key effect would therefore be on the value of FTR options.  Under 

FTR options, the risk of shortage is faced by importers from the Netherlands.  In 

practice, this risk would mean that importers would value the FTR option less 

than they otherwise would, reducing the price they would be willing to pay for 

FTR options in the annual and monthly auctions.  The TSO would have reduced 

revenues from cross border capacity sales. 

Recognizing the distortive impact of the imbalance price in Belgium, in an 

October 2015 decision, the Belgian regulator, the Commission de Régulation de 

l’Electricité et du Gaz (CREG) provided that the hedging for FTR holders should 

continue to apply when strategic reserves are activated on the Belgian market.42  

It is possible that market participants may take this into consideration when 

formulating an opinion on the value of FTR options although CREG’s decision as 

presently worded does not remove the aforementioned imbalance risk.   

It might be argued that the lower value of FTR options weakens the price signal 

of the need to build additional interconnector capacity on the Dutch-Belgian 

border.  This might in turn lead to underinvestment in interconnector capacity, 

reducing social welfare.  However, interconnectors are regulated investments 

and we would expect the regulator to decide upon such investments on the basis 

of a cost benefit analysis.  Such an analysis would seek to identify the true value 

of the interconnector to society, and there is therefore a lower probability of a 

sub-optimal level of interconnector investment, implying that there would be at 

most a very limited welfare effect. 

Shortage in Belgium and the Netherlands 

Up to this point we have discussed the effect of a shortage in Belgium alone.  A 

shortage in both the Netherlands and Belgium could potentially have a different 

effect.  Both countries have a maximum price in the DAM of €3,000/MWh and 

one would expect the price to rise to this level in both countries in the event of a 

regional shortage.   

Prices equated in the two countries would typically suggest that the 

interconnector is unconstrained, i.e. with spare capacity to flow in both directions.  

Presumably all available capacity would have been utilised in the Netherlands or 

else the price would not have risen to €3,000/MWh.  In the case of Belgium, the 

strategic reserve would be called upon to meet the shortage. 

The behaviour of transmission capacity right holders in this situation may differ 

depending on whether the rights were FTR options or PTRs. 

Specifically, holders of PTRs may be influenced by the relative level of imbalance 

prices (rather than day-ahead prices).  During the period of shortage, the Belgian 

imbalance price is set to €4,500/MWh.  However, the Dutch imbalance price is 

 
 

42
  CREG. Final Decision (B) 151009-CDC-1446. 
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not.  To the extent it differed from €4,500/MWh (or rather was expected to differ 

from €4,500/MWh at 08:30 D-1 by when PTR nominations must be made), the 

holder of a PTR would be incentivised to nominate a flow in the direction of the 

higher priced market (resulting from either higher balancing prices or higher 

imbalance prices).  If this flow were into Belgium, the amount of strategic reserve 

called upon would fall and the shortage in the Netherlands would be 

exacerbated.  If the flow were into the Netherlands, the amount of strategic 

reserve called upon would increase and the shortage in the Netherlands would 

decline.   

If the imbalance prices were reflective of the actual value of lost load (i.e., the 

value that a marginal customer would be willing to pay to avoid a loss of 

electricity supply) then power flowing to the market with the highest imbalance 

price would be welfare enhancing.  Therefore in theory, depending on the relative 

imbalance prices of the two countries, PTRs could enhance or reduce welfare 

relative to FTR options.   

In practice we do not think a material welfare effect is likely: 

 the chance of there being a regional shortage in the Netherlands and Belgium 

is likely to be even lower than the chance of a shortage in Belgium alone; 

 in the event of a regional shortage we would expect the TSOs of the 

Netherlands and Belgium to cooperate such that the use of the strategic 

reserve were maximised to the extent required to avoid a shortage across 

both countries; and 

 it is not clear that imbalance prices in European markets in generally are very 

carefully calibrated to reflect differences in the value of lost load between 

countries.   

It is worth noting that the arrangements during times of shortage in Belgium 

would appear to discriminate against importers (and also against purchasers 

more generally on the Belgian DAM) under both PTRs and FTR options.  In the 

case of FTR options (or PTRs that have not been nominated), the importer faces 

an additional risk that a local generator would not face – although as noted this 

would be reflected in a lower value for FTR options.  In the case of PTRs, the 

importer must nominate the PTR by 08:30 D-1 to flow into Belgium in order to 

avoid the imbalance risk – this creates the risk that a shortage does not 

eventuate and the PTR nomination was made in the wrong direction.  This would 

be loss making for the PTR holder although the risk of an incorrect nomination 

would be factored into the price that the party paid for the PTR.  A local producer 

in Belgium could take a decision to generate later and would not face the risk of 

having its energy pro-rated down or the risk of nominating a flow in the wrong 

direction on the border. 

6.4.2 Curtailment of rights 

Nomination of PTRs allocated through long term auctions begins D-2 and closes 

at 08:30 D-1.  Rights that have not been nominated are cashed out on the day 

ahead market, which is cleared between 12:00 and 13:00 D-1.  FTR options are 

not nominated and are cashed out on the day-ahead market. 
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As discussed above, the ability to nominate PTRs means that in practice there is 

a difference in the TSO’s ability to curtail LTRs, depending on whether they are 

PTRs or FTR options.  For PTRs, the TSO would prefer to curtail rights prior to 

the start of the PTR nomination process, which begins at 14:00, D-2.  In the case 

of FTR options, the TSO could, if at all, curtail rights closer to gate closure for the 

market coupling process at midday, D-1. 

The additional time during which the TSO is able to curtail FTR options means 

that holders of FTR options face a different risk of having their rights curtailed 

than PTR holders.  To the extent that compensation did not fully cover rights 

holders for their losses from curtailment or that FTR option holders’ cashflows 

became more volatile as a result of curtailment, this would be reflected in a 

reduction of the value of FTR options when they are initially sold on the primary 

market or traded on the secondary market.  However, it is unclear whether the 

curtailment risk for FTR option holders is higher or lower than PTR holders as this 

will depend on the new information that becomes available between 14:00, D-2 

and midday, D-1 before the start of the market coupling process, as well as the 

risk attitude of the TSO.  It may also be the case that the incremental information 

available to the TSO in the case of FTR options implies that the TSO is less likely 

to curtail FTR options as compared to PTRs.  As such, it is not clear if the 

difference in curtailment risk resulting from the difference in the time period of 

possible curtailment would translate into a material impact on the value of FTR 

options.  

Let us assume hypothetically that the longer period of curtailment uncertainty in 

an FTR regime would lead to a reduction in the value of FTR options.  Even in 

this situation it is not clear if a case can be made for an impact on welfare.  A 

lower value for FTR options means the TSO would receive lower revenues in 

relation to the cross border capacity sales.  In a system where the proceeds of 

cross-border capacity sales fund new interconnection capacity, this may lead to 

lower investment, lower gains from efficient trade, and hence lower welfare.  

However, under the system in the Netherlands and its neighbours, where 

interconnector investment decisions are taken by the regulator on the basis of a 

cost benefit analysis, any impact on investment would depend on how this was 

taken into account in the regulatory process.  We therefore believe it is difficult to 

conclude there would be a significant impact on welfare. 



 

frontier economics   │  Confidential 48 
 

 WELFARE EFFECTS OF A TRANSITION FROM PTR TO FTR ON 
THE DUTCH-BELGIAN CROSS-BORDER CONNECTIONS 

7 CONCLUSION 

We have evaluated the qualitative and quantitative arguments underpinning the 

four key areas where we might expect an impact on welfare to arise, and under 

each of these four cases have not found evidence for a material change in 

welfare.  

Our findings are explained in more detail below: 

 Impact on flows:  

A key difference between PTRs and FTR options is that PTRs are associated 

with nomination procedures.  This difference is unlikely to be a source of 

welfare loss, as the market coupling process should arrive at the same 

outcome irrespective of the starting point provided by nominations of long-

term transmission rights.  

However, the ability to nominate PTRs means that, under the wider Dutch 

market arrangements, any curtailment need to happen earlier than for FTR 

options and the potential for TSO forecast error as a result of such early 

decisions on curtailment (or the absence of curtailment) could lead to a 

welfare loss.  The scale of this loss can be mitigated by the TSO’s remedial 

actions, but it may be that in some situations they cannot (or are not 

incentivised to) ensure an optimal pattern of generation and demand.  

However, the frequency and scale of such forecast errors is difficult to 

estimate.   

 Impact on transaction costs: 

We note that, theoretically, one possible outcome of a move from PTRs to 

FTR options would be increased day-ahead market transactions, and hence 

increased transactions cost.  This could constitute a reduction in welfare. 

However, our analysis of the limited transaction data available shows that 

there does not appear to have been an increase in the volume of transactions 

observed on day-ahead markets following the implementation of FTR options 

on the Dutch-Belgian cross-border connections on January 1, 2016.  Hence, it 

is difficult to argue that the welfare impact is material.  

It is possible that interconnector flow nominations have been replaced by 

internal trading (parties with large positions on both sides of the border), 

trading on forward and OTC markets.  It may also be the case that under the 

PTR regime, traders were inclined to cash out their PTRs in D-1 instead of 

nominating them.  However, we have not been able to explicitly evaluate this 

possibility as we do not have the requisite data for forward and OTC markets.  

A further welfare gain from the move from PTRs to FTR options would be 

savings (for participants and TSOs) in relation to nominations processes.  Our 

discussions with market participants indicate that this saving is unlikely to be 

material. 
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 Impact on market liquidity and price formation:  

Had there been any evidence of increased transactions volumes, it could be 

argued that moving to an FTR regime would increase market liquidity which 

would in turn improve welfare.   

As we note above, we have found no evidence of an increase in day-ahead 

market transactions volumes.  However, even if such evidence had existed, 

we note that the move from PTRs to FTR options should impact both the 

supply and demand curve in the day-ahead markets.  Under this situation, 

other things being equal, pricing would remain unchanged.  Hence, we do not 

believe there would be clear drivers for arguing that a change in welfare could 

result from an increase in liquidity on the day-ahead markets. 

 Impact on risk-allocation:  

A move from PTRs to FTR options does potentially change the risk allocation 

within wholesale markets, particularly when there is a shortage in the Belgian 

market.  The presence of Belgium’s strategic reserve implies that the event of 

a shortage potentially exposes market participants to the imbalance price of 

€4,500/MWh if they are unable to nominate an interconnector flow to meet 

their delivery obligations.  In general, the expectation is that under FTR 

options market participants would have a greater exposure to imbalance risk 

in Belgium given inability to nominate power physically.  The most likely 

impact of higher imbalance risk under an FTR regime would be on the value 

of the FTR options, which would result in lower revenues from cross-border 

capacity sales.  If cross border transmission was funded from capacity sales, 

this could have the potential of reduced cross-border transmission investment 

(and hence reduced welfare).  However, since development of 

interconnection capacity is still widely a regulated activity, the potential for a 

material effect on welfare is unlikely. 
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ANNEX A SETTING AVAILABLE CAPACITY 
UNDER FBMC  

The key tasks in calculating the available capacity for commercial flows between 

countries (SoS domain) are as follows: 

 Two-day ahead congestion forecast (D2CF) file is developed.  Each TSO 

develops a D2CF file for its zone two days ahead of delivery (D-2) for each 

hour of day D. The D2CF is the best estimate of the state of the system for 

day D, describing the grid, where production and consumption is expected to 

take place and the corresponding quantities produced and consumed and the 

net exchange programmes for a reference day comparable to day D.  Each 

D2CF must balance the net exchange programme, generation and load for 

each hour for the country or zone.  The net exchange includes the assumed 

nomination of cross border PTRs for day D.43  In the case of FTR options the 

assumed nomination is zero – this is because FTR options are not nominated 

prior to market coupling as we discuss later. 

 Generation shift key (GSK) is provided.  Each TSO provides the GSK for its 

zone which defines how a change in the net export/import position for the 

zone is likely to be mapped to incremental changes to the output of 

generating units in the zone. 

 Critical Branch (CB) file created. Each TSO develops a CB file for its zone.  

A CB is a transmission link that is significantly affected by cross-border trade 

and therefore potentially limits cross-border exchanges. CBs are identified 

under different operational conditions: N-conditions (i.e. no outages), and N-1 

conditions (i.e. where a grid element is out of service).  

In addition, import and export limits declared by the TSO are taken into 

account as a ‘special’ CB, in order to guarantee that the market outcome does 

not exceed the limits.  For example, the TSO might limit the overall amount of 

electricity that could be imported into a country from all its neighbours 

combined due to concerns about system stability. 

The parameters provided by each TSO for its CBs are:  

□ Maximum allowable flow (Fmax). This is the maximum power flow 

determined by each TSO that a CB can accept, which is dependent on 

thermal limits or the relay limiting the power flow. 

□ Flow reliability margin (FRM). This is the margin applied to the 

maximum allowable flow to take into account uncertainties inherent to a 

D-2 capacity calculation, real time unintentional flow deviations due to 

operation of load-frequency controls and uncertainties in data collection 

and measurement error. 

 Remedial Actions (RAs) defined. RAs are actions taken by a TSO (these 

actions can also be coordinated in case they affect multiple zones) to relieve 

overloads on CBs and so maximise the capacity allocated to the market.  RAs 
 
 

43
  PTR flow nominations must be made by the rights holder by 08:30 D-1. 
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are defined for each critical branch / critical outage combination (CBCO). In 

defining RAs in its area, a TSO aims to obtain a SoS domain (also called FB 

domain) that covers at least the interconnector capacity allocated through 

long term auctions (LTAs), i.e. the capacity allocated of PTRs and FTR 

options. The FB domain calculation takes account of explicit and implicit RAs: 

□ Explicit RAs affect the capacity available on CBs and PTDFs, and include:  

– changing the tap position of a phase-shifting transformer (which 

basically means changing the voltage level); and 

– a topology measure: opening or closing of a line, cable, transformer, 

busbar coupler, or switching of a network element from one busbar to 

another. 

□ Implicit RAs are used when it is not possible to express RAs as concrete 

actions.  Implicit RAs are taken into account in the final adjustment value 

(see below).  

 European-wide D2CF file created. This file is then formed by merging the 

D2CF files for individual zones to create a common grid model or common 

base case model.    

 FB parameter calculation. This is based on the D2CF and GSK, and 

contains the following outputs for each CBCO combination:  

□ Available Margin. The available margin on a CBCO is calculated as 

follows: Margin = Fmax – Fref – FRM, where Fref is the reference flow 

which is the physical flow computed from the estimated exchange 

programmes in the common base case model. 

□ Power transfer distribution factors (PTDFs). The PTDF represents the 

variation of the physical flow on each CBCO combination induced by the 

variation of the net import/export position of each zone. PTDFs are 

computed by a sensitivity calculation on the common base case by using 

the GSK.  That is the net import/export position of a zone is changed and 

the GSK maps this change onto changes to generation output in the zone.  

A grid model then maps the changes to generation output onto changes to 

flows on each CBCO combination.     

 FB parameter qualification and verification.  These are checks that the FB 

parameters do not create security issues. This step is performed after the 

centralised calculation of initial FB parameters.  

The FB parameters are calculated at least three times during the process of 

FBMC.  After the intermediate stage of the calculation of FB parameters, 

between 05:30 and 07:00 D-1, the TSOs verify that the long term allocated 

(LTA) interconnector capacity domain lies within the SoS domain. That is, for 

each CBCO the TSOs verify that a zero or positive margin remains even if the 

PTRs or FTR options allocated on an annual and monthly basis were fully 

nominated.  If this is not the case they perform a process called LTA 

inclusion. 

 LTA inclusion.  If the calculated FB domain is insufficient compared to 

allocated PTRs (nominated or non-nominated PTRs) or FTR options, the FB 
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domain is made bigger.  Expanding the FB domain does not involve moving 

capacity around or changing the network, but rather relates to squeezing 

more out of the network, i.e. changing the parameters such as the maximum 

flow on a CB or the PTDFs in the capacity calculation.   

Expanding the FB domain in essence means that the TSO is taking more 

physical risk with the consequence being that it may need to deal with a 

possible issue of overload later on.  This in practice increases the possibility 

of later remedial actions being taken.  Later remedial actions, closer to real 

time after FBMC has been run, could include internal re-dispatch, i.e. a 

change to the pattern of generation within the zone, or cross border re-

dispatch, i.e. a change to the pattern of generation across more than one 

zone. 

 Long term nominations taken into account.  By 08:30 on the morning of 

the day D-1, rights holders make their actual long-term nominations (LTNs) of 

their PTRs. The reference flows between zones used for the FB parameter 

calculation are updated by the LTNs, which has the effect of shifting the FB 

domain since the available margin increases on some CBs and decreases on 

others. This process is called LTN shift. 

Precongestion occurs when the net position of the CWE Bidding Zones, as 

defined by the PTR nominations, lies outside the SoS domain.  In the case of 

precongestion, zero capacity would be made available to the FBMC allocation 

process in the relevant direction.  However, we understand that pre-congestion 

has never occurred in CWE and is not expected to occur given the LTA inclusion 

process.  

FB parameters (i.e. the matrix of PTDFs for each CBCO and hub, and remaining 

available margin for each CBCO) are published on D-1 at 08:00 prior to receipt of 

LTNs (initial FB parameters), on D-1 at 09:30 taking account of LTNs (final FB 

parameters) and D+2 (final parameters with more information including 

identifying CBs with active constraints). 
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ANNEX B SUMMARY OF KEY ARGUMENTS 

 

More 
transactions,

improved 
liquidity

 Introduction of FTR options

will have a positive effect on 

the liquidity of DAM.

 Execution of long-term 

contracts will take place via 

DAM resulting in more 

transactions.

 More transactions do not imply 

more liquidity – liquidity 

increases when new bids 

made approach the market 

price.

 New bids primarily of price-

taking nature: max. price (in 

case of purchase); min. price 

(in case of sale).

ACM Energie Nederland (EN)

Prices reflect 
total demand 
and supply 

 All TRs are used in the DAM

– as a result the day-ahead 

algorithm takes into account 

total demand and total 

supply of the PXs on both 

sides of the border.

 Efficient market outcome 

realized with optimal 

dispatch of capacity.

 OTC trades will imply that total 

demand and supply are not 

reflected in the day-ahead 

market optimisation process.

Solutions to 
risks of

FBMC

 Physical nomination of long-

term capacity in the day-

ahead flow-based domain 

increases the risk of the flow-

based domain becoming 

insufficient to meet 

nominated TRs.

 Not a problem with FTR 

options as no need to 

consider nominated TRs in 

day-ahead allocation.

 FBMC explicitly provides for 

co-existence of PTRs 

alongside a flow-based 

method.

 FTR options not a “solution” 

since whether or not 

nomination takes place, if the 

flow-based domain is smaller 

than the awarded capacity, 

market participants will have 

to be compensated.

 We do not find evidence for increase in 

number of transactions on the DAM. 

 Theoretically, more transactions would be 

expected under an FTR regime.  However, 

it is likely that both the supply and demand 

on the DAM market would be equally 

impacted implying no change in price, and 

hence no welfare impact. 

Frontier

 The DAMs do not represent total demand

and supply in the physical energy market –

this is recognized by both ACM and EN. It is 

likely that trading is taking place on the OTC 

and forward markets, and internally 

between cross country divisions of 

companies with large positions on both 

sides of the border. It may be the case that 

the additional transactions from the 

implementation of FTRs are occurring on 

these non-DAM channels.

 By precluding the need for nominations, an 

FTR regime would remove the need for 

processes associated with nominations and 

simplify the market coupling process.

 However, irrespective of the starting point 

provided by PTR nominations, the market 

coupling process is able to achieve an 

optimal outcome just as it would under FTR 

options.

 Hence, there is no welfare impact of a move 

from PTRs to FTR options. 
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Risk of 
supply 

shortage

 An FTR regime will result in 

more efficient market 

outcomes being realized 

through a more optimal 

dispatch of the generation 

capacity.

 This will reduce the (as it is 

limited) likelihood of an 

extreme situation with a 

supply shortage.

 In the event of such extreme 

situations, all market 

participants will be exposed 

to the risk.

 The small likelihood of such 

extreme events materializing 

makes their expected overall 

impact insubstantial. 

 Transition to FTR options may 

lead to energy suppliers not 

being able to meet their 

obligation to supply if supply 

of electricity on the DAM is 

insufficient.

 Such a risk does not occur if 

power flows are nominated 

(under PTRs), thereby 

circumventing the day-ahead 

auction.

 Risk likely to be most 

exaggerated for foreign 

participants as domestic 

suppliers are able to secure 

supply for the day-ahead 

auction using long-term 

contracts, and hence not 

exposed to un-filled bids on 

the day-ahead exchange.

ACM Energie Nederland (EN)

Trading

costs

 Welfare benefits of 

transitioning to an FTR 

regime will exceed any 

increase in trading costs.

 Transition to FTR options will 

lead to additional trading costs 

associated with transactions 

incurred on the day-ahead 

exchange of each country to 

close cross-border positions.

 A move from PTRs to FTR options does 

potentially change the risk allocation within 

wholesale markets, either when there is a 

shortage in the Belgian market or when the 

TSOs act to curtail rights.

 While these changes might be important 

commercially for the parties concerned, the 

potential for a material effect on welfare 

arising from them is significantly lower. 

 The most obvious impact of higher 

imbalance risk will be on lower price for 

FTR options. 

 Lower price for FTR options would lead to 

lower revenues from cross-border capacity 

sale. Hence, the most likely route to a 

welfare effect would be reduced cross-

border transmission investment. However, 

since transmission investment is largely a 

regulated activity, the impact is likely to be 

very small.

Frontier

 We have not found any evidence of an 

increase in number of transactions on the 

DAMs and hence do not believe there has 

been materially significant change in trading 

costs.

 We have not been able to assess costs 

associated with any additional transactions 

from FTR options that may have moved to 

platforms other than the DAM 

(OTC/forward/internal trades).
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ANNEX C CORRESPONDENCE WITH 
STAKEHOLDERS 

Enclosed here-in are the Frontier’s correspondences with Dutch-Belgian power 

sector stakeholders, including: TenneT, representatives of Energie-Nederland, 

trading entities with physical positions in the Dutch and Belgian power 

markets (including, Engie, and Vattenfall), and APX Power Spot Exchange 

who provided the market volume and transactions data for the Dutch day-

ahead market. 

Frontier conducted phone conversations with these stakeholders and 

documented the responses provided in these phone conversations.  The 

responses were then sent back to the stakeholders to provide them an 

opportunity to comment and make any additions.  APX was an exception to the 

rule in that they were provided questions in writing to which they provided written 

responses.  The questions asked to stakeholders were intentionally generic so as 

not to bias the responses of the stakeholders.  



These responses are agreed minutes of Frontier’s discussion 

with Samual Glissman at Tennet and not a formal TenneT 

position. 

Introduction 

Financial Transmission Rights (“FTRs”) for allocating Long-term Transmission 

Rights (“LTRs”) on the Dutch-Belgium border were implemented on 1st January 

2016, replacing Physical Transmission Rights (“PTRs”).  ACM has asked Frontier 

Economics to study the welfare effect of the transition from using PTRs to FTRs 

on this border. 

The study is in the context of flow based market coupling (“FBMC”), which has 

been applied to the to the CWE region since 20th May 2015.   

Against this background we would like to ask Tennet its views as to the effects of 

the transition from PTRs to FTRs. We structure our questions into two areas: 

□ setting available capacity under FBMC; and 

□ allocating capacity under FBMC. 

Ultimately, our aim is to understand whether using FTRs in place of PTRs could 

have an impact on the costs of operating the power system, the efficiency of 

markets and the costs of different market participants. 

Setting available capacity under FBMC 

Given its complexity, we first briefly describe our understanding of the process for 

setting available capacity under FBMC before setting out specific questions about 

our understanding.   

The capacity calculation process under FBMC is defined in the JAO approval 

documents. The calculation is based on several steps, whereby assumptions with 

regard to the state of the grid are made by TSOs and the Security of Supply 

(SoS) domain is calculated. The SoS domain provides a picture of the maximum 

possible commercial flows between bidding zones. 

The key tasks in calculating the available capacity (SoS domain) are as follows: 

 Two-days ahead congestion forecast (D2CF) file is developed.  Each TSO 

develops a D2CF file for its zone two days ahead of delivery (D-2) for each 

hour of day D. The D2CF is the best estimate of the state of the system for 

day D, describing the grid, where production and consumption take place and 

the corresponding quantities produced and consumed and the net exchange 
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programmes for a reference day comparable to day D.  Each D2CF must 

balance the net exchange programme, generation and load for each hour. 

The net exchange is the assumed nomination of cross border PTRs. 

 Generation shift key (GSK) is provided.  Each TSO provides the GSK for its 

zone which defines how a change in net position for the bidding zone is likely 

to be mapped to the generating units in the zone. 

 Critical Branch (CB) file created. Each TSO develops a CB file for its zone. 

A CB is a transmission link that is significantly affected by cross-border trade 

and therefore potentially limits cross-border exchanges. CBs are identified 

under different operational conditions: N-conditions (i.e. no outages), and N-1 

conditions (i.e. where a grid element is out of service).  

In addition, import and export limits declared by the TSO are taken into 

account as a ‘special’ CB, in order to guarantee that the market outcome does 

not exceed the limits. 

The parameters provided by each TSO for its CBs are: 

□ Maximum allowable flow (Fmax). This is the maximum power flow

determined by each TSO that a CB can accept, which is dependent on

thermal limits or the relay limiting the power flow.

□ Flow reliability margin (FRM). This is the margin applied to the

maximum allowable flow to take into account uncertainties inherent to a D-

2 capacity calculation, real time unintentional flow deviations due to

operation of load-frequency controls and uncertainties in data collection

and measurement error.

 Remedial Actions (RAs) defined. RAs are actions taken by a TSO (these 

actions can also be coordinated in case they affect multiple zones) to relieve 

overloads on CBs and so maximise the capacity allocated to the market. RAs 

are defined for each critical branch / critical outage combination (CBCO). In 

defining RAs in its area, a TSO aims to obtain a FB domain that covers at 

least the capacity allocated through long term auctions (LTAs). The FB 

calculation takes account of explicit and implicit RAs: 

□ Explicit RAs affect the capacity available on CBs and PTDFs, and include:

– changing the tap position of a phase-shifting transformer (PST);

– a topology measure: opening or closing of a line, cable, transformer,

busbar coupler, or switching of a network element from one busbar to

another; and

– corrective redispatching: changing the output of some generators or

load (not used in CWE FB DA capacity calculation).

□ Implicit RAs are used when it is not possible to express RAs as concrete

actions.  Implicit RAs are taken into account in the final adjustment value

(see below).

 Final Adjustment Value (FAV). This serves to increase or reduce the 

capacity that can be allocated to the market for a specific CB in certain well-

defined conditions, including due to implicit RAs.  



 European-wide D2CF file created. This file is formed by merging the D2CF 

files for individual zones to create a common grid model or common base 

case.    

 FB parameter calculation. This is based on the D2CF and GSK, and 

contains the following outputs per critical branch critical outage (CBCO) 

combination:  

□ Available Margin. The available margin on a CBCO is calculated as 

follows: Margin = Fmax – Fref – FRM, where Fref is the reference flow 

which is the physical flow computed from the exchange programmes in 

the common base case. 

□ Power transfer distribution factors (PTDFs). These represent the 

variation of the physical flow on each CBCO combination induced by the 

variation of the net position of each hub. PTDFs are computed by a 

sensitivity calculation on the common base case by using the GSK.  

 FB parameter qualification and verification.  These are checks that the FB 

parameters do not create security issues. This step is performed after the 

centralised calculation of initial FB parameters.  

After intermediate stage of the calculation of FB parameters, the TSOs verify 

that the long term allocated (LTA) capacity domain lies within the SoS 

domain. That is, for each CBCO the TSOs verify that a zero or positive margin 

remains even if the physical transmission rights allocated on an annual and 

monthly basis were fully nominated by market parties. 

 Long term nominations taken into account.  On the morning of day D-1 

actual long-term nominations (LTNs) using PTRs are made. The reference 

flows used for the FB parameter calculation are updated by the LTNs, which 

has the effect of shifting the FB domain since the available margin increases 

on some CBs and decreases on others.  

Precongestion occurs when the net position of the CWE Bidding Zones, as 

defined by the PTR nominations, lies outside the SoS domain.  This is 

expected to occur rarely.  In the case of precongestion, zero capacity would 

be made available to the FB MC allocation process in the relevant direction.  

However, no mention is made as to how precongestion would be dealt with, 

e.g. whether PTRs would be curtailed.  

FB parameters (i.e. the matrix of PTDFs for each CBCO and hub, and remaining 

available margin for each CBCO) are published on D-1 at 08:00 prior to receipt of 

LTNs (initial FB parameters), on D-1 at 09:30 taking account of LTNs (final FB 

parameters) and D+2 (final parameters with more information including 

identifying CBs with active constraints).  

Questions on capacity calculation 

1. Is our understanding of the capacity calculation correct or would you make 

any changes to the above description? 

Comments on FB MC description: 



 Corrective redispatching or changing the output of some generators or 

load is not applied as part of shifting the FB domain. These actions are 

considered to be the last resort after the PST and topology measures 

have been deployed.   

 Precongestion is not only associated with nominations of PTR and 

predominantly results from mis-forecasting of available capacity. 

Increasing penetration of intermittent generation has contributed toward 

increasing precongestion. 

 LTA inclusion:  

o This is done at the stage of the intermediate calculation on the 

morning of D-1, not with all calculations.  If the FB domain is 

insufficient compared to allocated PTRs (nominated or non-

nominated PTRs) or FTRs, the FB domain is made bigger.  

o To enlarge the domain the TSO moves the constraints. If the 

FBMC solves in a corner (aka vertice) it could lead to overloads. 

Shifting the FB domain does not involve moving capacity around 

or changing the network, but rather pertains to squeezing more out 

of the network, i.e. changing the parameters in the capacity 

calculation.  

o In essence, this means taking more physical risk and dealing with 

it later. This increases the possibility for remedial actions later.  

The need for remedial actions after FBMC has been a rising trend 

with more renewable penetration.  It doesn’t happen every day but 

nor does it happen only once per year.  Later remedial actions, 

closer to real time after FBMC has been run, could include internal 

re-dispatch.   

 The legal framework specifies the quantity of PTRs that must be released 

(1,300 MW for year LTRs and 400 to 850 MW for month LTRs).  A 

working group on forward capacity release (Long-term capacity 

calculation methodology according to FCA GL) is expected to have 

developed by 2018 a better approach to determining the amount of 

capacity to release. 

 The choice of PTRs and FTRs shouldn’t affect the allocation or the 

amount of long term capacity rights.   

2. In defining RAs in its area, a TSO aims to obtain a FB domain that covers at 

least the capacity allocated through long term auctions (LTAs). Would the 

TSO define RAs to shift the domain only for PTRs or would it also do this for 

FTRs? 

LTA inclusion procedure and all other procedures related to FBMC are 

identical for both FTRs and PTRs. In the case of FTRs, the LTN shift would 

always be to a 0 MW net position, because nominations would be 0 MW. 

3. How likely is it that remedial actions are required related to the Dutch-Belgian 

border?  

a. In the case of PTRs? 

b. In the case of FTRs? 



Remedial actions apply to critical branches (CBs), which may be 

interconnectors or internal lines.  RAs can’t be attributed to a single border but 

to social welfare as a whole. Remedial actions are needed equally for PTRs 

and FTRs. 

4. If remedial actions were required in relation to the Dutch-Belgian border, 

which type of remedial actions are most likely?  

PSTs are most likely, next topology measures.  Within country re-dispatch is 

used closer to real time after FBMC has been run.  Cross-border re-dispatch 

measures are used very rarely.  These could increase in future since systems 

are being developed to make it easier.  

5. What would be the cost of these types of remedial action?  

PSTs and topology actions are considered as non-cost actions. Although 

these actions would affect grid losses, it is difficult to say what the cost would 

be.  Re-dispatch is costly. Costs are the same for both PTRs and FTRs. 

6. How likely is precongestion to occur in relation to the Dutch-Belgian border? 

Can’t provide information on this – no available statistics – during FBMC 

precongestion does not typically occur on the Dutch-Belgium border at the 

moment. 

Pre-congestion would not just be related to PTR nominations, it is also related 

to the choice of reference position (net imports or exports from each zone) 

used for the FB calculations.    

The TSOs try to change the network topology to maximize the total FB 

domain and then use LTA inclusion to avoid the LTRs being outside the FB 

domain. 

7. If precongestion occurs, how is it dealt with, e.g. are rights curtailed and 

compensation paid? 

a. In the case of PTRs? 

b. In the case of FTRs? 

It is difficult to curtail PTRs close to real-time, and the process for curtailment 

is even more complex if there are nominated and non-nominated PTRs. Even 

after curtailment, nominations remain in the TSO system (and the 

nominations go into the market parties imbalance calculations), because 

market parties are responsible for the content of their schedules and are 

therefore responsible to adapt their nominations upon being informed of these 

curtailments by the JAO.  TSOs on the other hand (depending on national 

legislation and procedures) are therefore required to call all nominating 

parties in the event of curtailment to make sure that they remove adapt their 

nominations on time.  

In D-2 before PTR nominations are allowed, the TSO can curtail PTRs to 

ensure LTA inclusion without the above mentioned operational risks.  

With FTRs, curtailment of LTRs can be done up until market coupling. This is 

a huge advantage for FTRs. 



8. Why does the TSO shift the FB domain instead of curtailing long term rights in 

order to obtain a FB domain that covers at least the capacity allocated 

through long term auctions (LTAs)?  

Both procedures exist and are used as needed. No difference procedurally 

and with respect to compensation between PTRs and FTRs. 

9. Long term rights may be curtailed for security of supply reasons or emergency 

situations.   

a. How does the TSO choose between shifting the SoS domain using RAs or 

curtailing long term rights?   

b. Is the choice the same for PTRs and FTRs? 

The choice is generally the same for PTRs and FTRs. With PTRs TSOs take 

a curtailment choice already before the D2CF process has begun, based on 

less accurate data. Because of the operational risks related to curtailment of 

nominated PTRs, this option is usually not preferred at D-1 (but possible and 

allowed in extreme cases). 

10. Are there any other differences between the determinations of flow based 

capacity in the case of PTRs as opposed to FTRs? 

The main difference is the time of curtailment. The accuracy of curtailment 

can be improved with FTR options, because operationally curtailment can be 

done closer to the market coupling. 

Allocating capacity under FBMC 

Questions about allocating capacity under FBMC 

11. Suppose a PTR has been nominated at 08:30 D-1 in the direction that turns 

out to be opposite to the price spread that results from FB MC. 

a. Can the flow based market coupling algorithm ‘undo’ the PTR nomination 

that was made in the ‘incorrect’ direction? 

This is not the “right” way to think about it. Difficult to say “undo” – possible 

to have nominations in the opposite directions – increases the available 

capacity for market coupling. 

b. Does the TSO receive the price spread between the bidding zones 

multiplied by the ‘undone’ nomination in the incorrect direction and 

multiplied by the flow in the ‘correct’ direction?  

TSO will receive money from higher day-ahead capacity. All congestion 

income by law must be used for paying for compensation or network 

development or for reducing grid tariffs. 

c. How often are nominations made in the wrong direction? 

Not very often but it is possible. Any capacity for nominations made in the 

wrong direction will go into the day-ahead market coupling process 

12. Is there any difference between PTRs and FTRs in terms of the ability of the 

flow based market coupling algorithm to clear?  For example, does the FB MC 



algorithm need capacity available on the border (i.e. capacity that has not 

been nominated in the form of PTRs) to reach a solution?  Is this affected by 

complex bids, e.g. block bids?  

No, not at present. In the context of the long-term capacity calculation 

methodology according to the FCA GL, it has been discussed to re-think the 

approach of allocating LTRs to the market. Instead of providing LT capacity 

per border, the capacity could be provided per bidding zone (aka market hub). 

In that case a social welfare optimizing allocation algorithm could be applied. 

These methodology options are limited when border specific PTR 

nominations need to be respected.   

Other 

Other questions 

13. Is there any reason why PTRs may make it more likely for Belgium to have a 

shortage of supply situation than with FTRs?  How much would the likelihood 

change? 

Liquidity of the DAM is essential – in a weak market the risk of shortage 

increases. Two issues: 1) risk of shortage; and 2) market spread is based on 

DAM clearing price which is capped. Nomination provides a backdoor – 

allowing for cross-border electricity sale above the DAM clearing price cap. 

This incentivizes PTR nominations in stressed market situations and by that 

leaving less capacity to the DAM, which again affects liquidity, and hence the 

Security of Supply situation.  

Furthermore there are concerns that this "backdoor" could also give more 

opportunities for exploitation of market power and gaming. 

With FTRs you can still have liquidity issues but there is a minimum level of 

liquidity available at least for the DAM.  

14. Are there any other differences between PTRs and FTRs that would affect the 

costs of operating the system or the efficiency of market outcomes? 

  Two products are exactly the same with respect to firmness except for 

nominations. Allocation and outcomes under FBMC do not change between 

PTR and FTR regimes 

Several benefits for moving to FTRs:  

 No nominations procedures – all risk of process failures is removed. If we 

stick to long-term nominations then these will need to be harmonized (as 

required by the FCA (Art 36.3), this will be a hellish task costing millions, 

requiring TSO and market parties to change systems and processes. 

 Removing systems and processes to nominate PTRs (by moving to 

FTRs) reduces costs for the TSO and for market parties.  

 Nominations are a market barrier for new participants – Incumbents with 

large physical positions on both sides of the interconnected markets have 

greater ease of working with PTRs, creating a competitive disadvantage 

for smaller players. Anyone can buy FTRs.  For example, the delivery 



risks or market direction risks of nominating PTRs are better to mitigate 

with large portfolios on both side of the border.  

 However, neither PTRs nor FTRs require the market player to be a 

balancing responsible party (BRP) since both PTRs and FTRs allow the 

option of being cashed out at the DAM price. 

 Ensure liquidity for day-ahead market: With FTR Options in place no 

available cross-zonal transmission capacity is used for physical delivery 

prior to day-ahead market coupling. This additional day-ahead capacity in 

the market coupling in combination with the fact that cross-border trades 

are only executed via the market coupling (and not bilaterally any more) 

would increase -or at least ensure a certain level of- liquidity on the day-

ahead market. 

 More accurate curtailment: The accuracy of curtailment can be improved 

with FTR Options, because operationally it can be handled closer to the 

market coupling.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction 

Financial Transmission Rights (“FTRs”) for allocating Long-term Transmission 

Rights (“LTRs”) on the Dutch-Belgium border were implemented on 1st January 

2016, replacing Physical Transmission Rights (“PTRs”).  ACM has asked Frontier 

Economics to study the welfare effect of the transition from using PTRs to FTRs 

on this border. 

Against this background we would like to ask Energie Nederland (“EN”) its views 

as to the effects of the transition from PTRs to FTRs. Ultimately, our aim is to 

understand whether using FTRs in place of PTRs could have an impact on the 

costs of operating the power system, the efficiency of markets, fair competition, 

and the costs borne by different market participants. 

Ideally, EN would provide references to study reports or other documentation to 

support its responses to the questions below. 

Energie Nederland’s opposition to FTR regime 

PTRs 

15. In a regime with PTRs, the optimisation of cross-border capacity starts from 

the point of participants having nominated (or not) their long term rights.  

Meaning, some flows on cross-border capacity are determined prior to the 

optimisation. Suppose that participants had nominated under long term rights 

for energy to flow from the Netherlands to Belgium, but actually the optimal 

flow was in the reverse direction.  

a. How are such mis-forecasted PTR nominations currently accommodated 

under FB MC?  

b. Can the market coupling optimisation process “undo” these flows, such 

that the capacity nominated against the optimal direction is available to the 

market coupling algorithm to be used in the optimal direction? 

Under FBMC, mis-forecast nominations translate into additional capacity 

becoming available in the correct direction.  

16. It might be argued that under PTRs, in the event of a large number of PTR 

nominations, there is a risk that very limited cross border capacity (or no 

capacity at all) on that particular border in the direction of the PTR nomination 

may be made available to the day-ahead market coupling process.  

a. What is the likelihood of this event occurring?  

b. Would this affect the ability of the day ahead market coupling algorithm to 

reach a solution?   
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c. Would this affect the efficiency of the market coupling solution i.e. the 

ability for price outcomes to reflect supply and demand with optimal use of 

the interconnector? 

d. Is it possible for PTRs to be curtailed on account of the fact that there is 

not enough capacity for the day-ahead market coupling? 

Depends on what is the goal of the market. If the goal is to enhance cross 

border competition and a party wants to make a PTR nomination before D-1 

then it isn’t a problem if no capacity is available to the DAM.. TSOs may 

decide to reserve a portion of capacity for the DAM but this might not be an 

optimal outcome if parties would have preferred the capacity to have been 

available earlier.  

It’s hard to understand the efficiency of the FB MC algorithm because 

capacity is not defined on each border. Parties can see that capacity on a 

border has not been used after FB MC but they don’t know why because it is 

not transparent. 

PTRs cannot be curtailed because there is insufficient capacity for the DAM – 

TSOs take actions before the DAM to ensure the FB domain is sufficient to 

accommodate LTRs.  

17. Under what other circumstances are PTRs curtailed? 

PTRs can be curtailed only for system security. Curtailing to ensure that the 

long-term allocation stays within the FB window does not fall under system 

security – market participants have not seen curtailment occur as part of long-

term allocation on the NL-BE border as yet. 

Moreover, there is legislation in place (the EU HAR under the FCA network 

code) describing procedures to compensate capacity holders when a 

curtailment takes place. 

18. Are there any other differences between PTRs and FTRs that would affect the 

costs of operating the system or the efficiency of market outcomes? 

TSOs keep capacity away from long term markets in order to have it available 

for the DAM – this is only done for PTRs although in practice there is still 

some reservation for capacity for the DA timeframe.  There are no other 

perceived differences between PTRs and FTRs other than the nomination 

procedures.  

19. One argument that might be raised against PTRs is that TSOs and market 

participants would not need the systems and processes for LTR nomination 

under an FTR regime. Does EN have an opinion as to how significant these 

cost savings would be from moving to FTRs, e.g. in terms of capex and 

annual opex? 

Not big difference because there isn’t an obligation to nominate – parties can 

cash out PTRs on the DAM. Nomination costs are primarily on the basis of 

personnel dedicated for the process – this is estimated as one person-hour 

per day. 



If a party were active on multiple borders in Europe then a move to FTRs on 

the NL-BE border would make no difference to nomination systems and costs.  

The same applies to the TSOs. 

FTRs 

20. EN has stated that it is “against a full introduction” of FTRs.   

a. Does this statement apply only to the NL-BE border or to any border 

between NL and its neighbours?  

b. Would EN prefer a system that provides market participants the option to 

choose between FTRs and PTRs?  

EN takes the view that moving to an FTR regime across all borders could 

enhance cross-border efficiency from avoiding PTR nominations.  However, 

there is no commitment to implement FTRs across Europe.  Engie noted that 

moving to FTRs on all borders could enhance the internal market. 

EN’s main arguments against FTRs on the NL-BE border were the inability to 

hedge the financial risk on the border and the increased transaction costs of 

FTRs.  EN is not against FTRs per se – if other rules were changed that 

would mitigate the financial risk on the NL-BE border. 

FTRs as currently introduced creates a risk of discrimination against foreign 

suppliers – during a shortage a BE supplier has its supply assured whereas a 

foreign supplier has its allocation from the DAM pro-rated down, creating 

imbalance risk. To provide a level playing field for foreign suppliers it is 

necessary that nomination rights are awarded to secure the ability to supply. 

Just as a domestic supplier has the guarantee from the TSO that its 

counterparty can be supplied. 

21. EN has also stated that it believes FTR can play a role in “correct price 

formation and the optimal use of cross-border capacity.”  

a. How would FTRs play a role in “correct price formation and the optimal 

use of cross-border capacity” relative to PTRs?  

b. What in EN’s opinion are the key reasons why FTR deployment is not 

feasible “at this time”?  

c. What aspects of the current market situation would need to change to 

improve the feasibility of the FTR regime? 

The imbalance risk leads to a lower value of the FTR, which is bad for TSOs 

since it reduces auction revenues.  

One way to compensate for this is to provide holders of FTRs preference in 

the day-ahead auction.   

EN states that there are no instruments that would allow holders of FTRs to 

hedge the imbalance risk.  With PTR there is no need for an additional 

contract.  Even if hedging instruments were available, the foreign parties 

would still be discriminated against since they would need to procure the 

instruments. 



22. In theory, under perfect market conditions PTR UIOSI and FTR Options can 

provide the same financial pay out to market participants. In practice, 

however, the equivalence may not hold because of a market failure, such as 

the supply shortage noted in EN’s example. What is the likelihood of a supply 

shortage occurring on either side of the BE-NL border?  

In Belgium the risk of shortage has declined recently but will become more 

likely because of the expected evolution of the European electricity market.   

EN takes the view that it does not matter whether a shortage is likely or not.  

The fact that it can occur should be sufficient for the argument.  It would be 

interesting to look at the TSO’s adequacy statements or a common adequacy 

study for CWE.  

23. Is there any reason why FTRs may make it more likely or less likely for 

Belgium to have a shortage of supply situation than with PTRs?  How much 

would the likelihood differ between FTRs and PTRs? 

EN thought there was no specific reason why FTRs would make it less likely 

to have a shortage.   

Engie thought that FTRs may allow more room to move energy around CWE 

than PTRs and in doing so may improve security of supply.  

24. One argument that might be raised in favour of FTRs is that they will support 

new and small market participants whereas PTRs primarily favour incumbent 

generators with physical positions in both interconnected countries. It might 

also be argued that FTRs favour new and small participants by avoiding the 

need to put in place costly and complex nomination systems.  

a. Does EN agree with or have any comment about these statements?   

b. Are these important considerations for new and small market participants? 

PTRs are use-it-or-sell-it. With PTRs you are taking a risk of wrong 

nominations if you nominate. You would only nominate PTRs if you wanted to 

close an earlier position. 

You don’t need to nominate PTRs and therefore PTRs are FTRs with a 

physical option and don’t discriminate against small participants. Also, in 

Benelux you don’t need to be a BRP to buy PTRs. 

Trading costs 

25. EN is of the view that under an FTR regime, participants will be subject to 

higher trading costs as they will need to make transactions on the DAM’s of 

both interconnected countries.  

a. Has EN, or any market participant it represents, conducted an empirical 

assessment of how these trading costs have changed since the 

implementation of FTRs on the BE-NL border on January 1, 2016? 

b. Have these changes in trading costs been assessed against the avoided 

costs of PTR nominations that will not be incurred under an FTR regime? 



c. If quantitative cost information is unavailable would EN be able to 

comment qualitatively on the additional DAM transaction costs relative to 

the avoided cost of PTR nominations with the introduction of FTRs.  

EN has not made a volume assessment.  You could look at exchange 

volumes before and after the introduction of FTRs although this would be 

difficult. 

An illustrative example by David Plomp at Vattenfall is as follows: Assuming 

1.7 GW of capacity on the NL-BE border, 2/3 is sold as long-term PTR 

options, 30% are nominated, transaction costs 8 cents per country (x 2 

countries). This roughly translates to a €1 million higher transaction costs per 

year under an FTR regime. 

Engie noted that the additional transaction costs should be reflected in the 

cost of the FTRs. Therefore they do not see a big financial impact from 

moving to an FTR regime.  Under UIOSI, the party giving up the PTR 

receives the DAM price, not the DAM price adjusted for transaction fees. 

Nominating costs for PTRs are one man hour per day for nominating PTRs 

across all of Europe.  Moving to FTRs on a single border does not change the 

time input. 

Capacity calculation under FBMC 

26. As part of setting the available capacity under flow based (FB) market 

coupling, Remedial Actions (RAs) are actions taken by a TSO (these actions 

can also be coordinated in case they affect multiple zones) to relieve 

overloads on critical branches and so maximise the capacity allocated to the 

market at the day ahead stage. RAs are defined for each critical branch / 

critical outage combination (CBCO). In defining RAs in its area, a TSO aims 

to obtain a FB domain that covers at least the capacity allocated through long 

term auctions (LTAs). TSOs also shift the FB domain to accommodate the 

capacity allocated through LTAs without taking explicit RAs, thereby taking 

the risk that later after the DAM clears RAs will be required at that time.  The 

FB calculation takes account of explicit and implicit RAs. 

a. Does the TSO define RAs to shift the domain to accommodate only PTRs 

or would it also do this to accommodate FTRs? 

EN is not aware of the basis for deciding upon a certain RA due to an 

asymmetry of information on the grid between TSOs and market parties. EN  

have asked TSOs for more transparency on RAs. 

27. How likely is it that Remedial Actions are required related to the Dutch-

Belgian border, and what type of RAs would be required? 

a. In the case of PTRs? 

b. In the case of FTRs? 

28. Precongestion is when actual PTR nominations at 08:30 D-1 fall outside the 

FB domain. In the case of precongestion, the capacity in that direction on that 

border is set to zero for the day ahead market coupling.  



a. How likely is precongestion to occur in relation to the Dutch-Belgian 

border? 

b. If precongestion occurs, how is it dealt with, e.g. are rights curtailed and 

compensation paid? 

Rights can’t be curtailed because of pre-congestion.  This has not been seen 

in CWE and TSOs try to respect the long term allocation. 

29. Why does the TSO shift the FB domain using remedial actions instead of 

curtailing long term rights in order to obtain a FB domain that covers at least 

the capacity allocated through long term auctions (LTAs)?  

30. Are there any other differences between the determination of flow based 

capacity in the case of PTRs as opposed to FTRs? 

There may be some restrictions of the algorithm due to the need to respect 

PTR nominations.  This may not necessarily be a problem (see question 2). 

Capacity allocation under FBMC 

31. Suppose a PTR has been nominated at 08:30 D-1 in the direction that turns 

out to be opposite to the price spread that results from FB MC. Assuming that 

the flow based market coupling algorithm can ‘undo’ the PTR nomination that 

was made in the ‘incorrect’ direction (see question 1), then: 

a. Does the TSO receive the price spread between the bidding zones 

multiplied by the ‘undone’ nomination in the incorrect direction and 

multiplied by the flow in the ‘correct’ direction? 

b. How often are nominations made in the wrong direction on the NL-BE 

border? 

This depends on the risk of nominations being incorrect and the need to 

nominate to have a flow, e.g. to avoid transaction costs on the DAM or to 

meet obligations to serve a customer without going to the DAM if the party is 

concerned about DAM liquidity or the price cap. 

32. Is there any difference between PTRs and FTRs in terms of the ability of the 

flow based market coupling algorithm to reach a solution or to reach an 

efficient solution (see also question 2)?  

Other 

33. Are there any other differences between PTRs and FTRs that potentially 

effect market outcomes and costs that EN would like to comment on? 

Nothing else. 

 

 

 

 

 



Questions: 

1. If given the choice between using a PTR with UIOSI or an FTR, what

considerations would an energy traders take with respect to:

a. Exposure to imbalance risk

b. Transaction costs

2. How would a trader use an FTR differently from a PTR?

3. How different if at all is the financial payout of a PTR with UIOSI different from

an FTR Option?

4. In theory, under perfect market conditions PTR UIOSI and FTR Options are

equivalent. In practice, however, the equivalence may not hold because of a

market failure, such as a supply shortage on either side of the border. In your

opinion what is the likelihood of an event like this happening and what if any

are its ramifications under: 1) a PTR regime?; and 2) under an FTR regime?

5. Are there any differences in how the UIOSI provision is applied to PTRs? Is it

possible that depending on how the UIOSI is applied that there may not be

sufficient opportunity to “sell” the PTR?

6. One argument presented in favour of FTRs is that under PTRs, in the event of

a large number of PTR nominations, there is a risk that very limited capacity

(or no capacity at all) may be made available to the day-ahead market

coupling process.

a. What is the likelihood of this event occurring?

7. How likely is it for PTRs to be curtailed on account of the fact that there is not

enough capacity for the day-ahead market?

8. In a regime with PTRs, the optimisation of cross-border capacity starts from

the point of participants having nominated (or not) their long term rights.

Meaning, some flows on cross-border capacity are determined prior to the

optimisation. Suppose that participants had nominated under long term rights

for energy to flow from the Netherlands to Belgium, but actually the optimal

flow was in the reverse direction. How are such mis-forecasted PTR
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nominations currently accommodated under FB MC? Can the optimisation 

process “undo” these flows? 

 

9. Are there any other differences between PTRs and FTRs that would affect the 

costs of operating the system or the efficiency of market outcomes? 

 

10. Under what circumstances are PTR curtailed? What are the costs borne by 

the holding party under this curtailment? 

 

11. Do you have any insights on how a transition to an FTR regime is perceived 

by: a) energy traders; b) energy traders in Germany; and c) German energy 

regulators? 

Responses: 

Important to maintain distinction between two key aspects: 

 Algorithm deployed to determine NTC 

 Pricing of instruments related to transmission using NTC 

Traders will be concerned as to whether the institutional change implies a change 

to the capacity released across the border (something we’re exploring with 

Tennet). 

Imbalance risk 

As long as there is ability to access grid non-discriminatorily then there isn’t much 

of an imbalance risk to be worried about.  

In the case of Belgium, the price cap in place imposes the risk of being unable to 

transact at the exchange price. Although Peter is unaware of the €3,000 cap 

having been reached and the likelihood of it being reached is low, a shortage in 

Belgium would create a substantial basis risk – basis risk is never a good 

thing.  Peter thinks that this is a very significant argument, because in practice it 

will be a challenge to find counterparties to cover any shortages with the 

implication of corresponding cashout risk. Traders will be concerned about these 

situations where they cannot transact at the price the FTR is cash settled at thus 

incurring corresponding basis risk.  However, traders would go to the D-1 OTC 

market (since this is the only competition to the PX) although if the PX is liquid 

there would be no reason to do so.  Liquidity and accessibility to trade on the PX 

is important – this could be assumed for NL and BE. 

Capacity nomination: 

There is a value associated with risk-reduction for not needing to nominate 

capacity under FTRs – instantaneous clearing of the interconnector and energy 

markets reduces risk.  

The smaller the spread between the prices in two markets, the more volatile the 

spread, and greater the potential for nominations in the wrong direction.  This just 

reduces the value of the option – the market coupling can still use the capacity. 



However, Peter is not aware of his team ever having been particularly concerned 

about this issue.  Peter cannot think of any good reason for the persistent 5MW 

nomination in the wrong direction that we observed in some of the data.  

Transaction costs: 

Increased cost of trading in the DAM with FTRs is unlikely to be an issue since 

the large majority of affected participants are already registered at the exchanges 

and hence paying the fixed fees which are more substantial.  The variable fee is 

low (tbc).  However, it’s important to include fees in the analysis to keep pressure 

on the fees since the PXs are monopolies and unregulated. 

The convenience of the FTR being automatically cash settled and allocated is 

likely to outweigh the additional transaction costs of trading on the DAM.  The 

automatic allocation of FTRs is also likely to be more important than the 

difference in option value (due to timing) of the PTR vs FTR. 

Trading/Clearing – Clearing is associated with OTC trades; trades are OTC and 

then given up to the PX and processed through normal margining processes 

(centralised credit support); APX probably also makes the nominations. 

Financial payout:  

PTR/FTR not equivalent because the further ahead one has to make my 

nomination the wider the confidence interval in assessment. Potential for 

imbalance risk lead. PTRs have lower value than FTRs because the option is 

called earlier (see earlier comment relating this to value of convenience). 

UIOSI:  

No complaints from his experience related to inability to sell non-nominated PTRs 

or being forced to achieve a distressed price. 

Curtailment:  

Key issue here is with respect to costs related to transacting in the market you 

can’t move power into. 

Issue of PTRs pushing system risk onto the PTR holder.  Europe has a tradition 

of TSOs doing this – it’s a sub-optimal allocation of risk.  In practice it’s not 

relevant since it hasn’t occurred often.  This would favour FTRs but it’s probably 

not a big deal in practice. 

Opposition to FTRs in Germany:  

Concerns around fragmentation of institutional design; Potential of NTC 

calculation to change based on algorithm kinks. Why change something that 

works. 

Market clearing efficiency   

Peter is unaware of the issue of a large number of PTR nominations making it 

difficult to solve the DAMC process.  Economics should mean that if the IC is full 

then prices are uncoupled. He agreed block bids potentially might be an issue 

here.  
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