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Forum Energii – analizy i dialog

Forum Energii to think tank, który w oparciu o dane i analizy tworzy fundamenty czystej, innowacyjnej, 
bezpiecznej i efektywnej energetyki.

Wszystkie analizy i publikacje Forum Energii są nieodpłatnie udostepniane i mogą być powielane  
pod warunkiem wskazania źródła i autorów.

Forward

A stable and reliable supply of energy is the foundation of na-

tional energy security, yet it should not burden end users with 

excessive costs. On the one hand, it is important to keep elec-

tricity prices low, as they are the driving force behind economic 

development and provide opportunities for industrial develop-

ment. On the other hand, wholesale energy prices should be suf-

ficient to maintain the generating fleet. Since wholesale electric-

ity prices fell to the lowest level in years, concerns have arisen 

over ensuring an adequate level of capacity and securing stable 

power system operations in Poland.

The share of renewable resources with very low variable costs 

is increasing in Europe. At the same time, a race is underway to 

find the cheapest, most reliable method to balance the system at 

times when production from these sources drops, for instance as 

a result of changes in weather. This phenomenon applies to wind 

and solar sources, as well as thermal units, which demonstrate 

certain limitations related to cooling under high temperatures. 

The current model of the energy market is not keeping up with 

the changes in generation technology, which has led to an inten-

sive discussion for more than two years in the European Union, 

including Poland, on how to change this model. There is general 

agreement that the energy market needs to be reformed. One of 

the most important threads in this discussion is the expansion 

of existing capacity remuneration mechanisms, which are ex-

pected to secure the appropriate level of reserves and encour-

age investment.

In this paper we take a broad view of capacity markets. We rec-

ommend actions that, regardless of future decisions, can help 

keep costs at a reasonable level and improve the flexibility of 

the power system. If decisions are made to support conventional 

power generation, we propose a capacity mechanism design 

that should not constitute excessive support for generators and 

so should not unduly burden customers. It is also important for 

capacity mechanisms to support innovation in the power sector 

and the necessary diversification of the domestic resource base.

Dr. Joanna Maćkowiak-Pandera,
President of the Energy Forum 
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1. Introduction
The idea of introducing a capacity market has been discussed 

in Poland for some time. In 2011, in work led by the Ministry 

of Economy, a proposal was included as part of a project for 

reforming national electricity markets. In June 2016, the Ministry 

of Energy announced a proposal for a capacity mechanism, 

which would replace the single-commodity electricity market 

with a market design that rewards two commodities, energy and 

“capacity.” This step was in response to growing concerns over a 

lack of energy resources, both in times of summer peak demand 

and over the long term. This concern is often correlated with the 

announced retirement of some of the oldest and least efficient 

power units that do not meet environmental standards and are 

becoming less competitive over time.

As this paper discusses, the challenge lies with more fundamental 

issues in the market. These include an oversupply of capacity, 

subsidies for certain technologies, and a lack of resource 

diversity (and flexibility) capable of responding to system needs 

under various operating conditions. The current discussion is 

2 W maju 2016 r. PSE opublikowały raport dotyczący adekwatności mocy wytwórczych, stwierdzający potrzebę wyłączenia z eksploatacji ze względów 
ekonomicznych i ekologicznych zasobów konwencjonalnych o mocy 13-20 GW w okresie od roku publikacji do 2035 r.

Introduction

rooted in the belief that there is a problem of “missing money” 

in the energy and balancing markets to cover the costs of 

investment needed to meet an established reliability standard, 

and that the only or best solution is to create a separate, parallel 

mechanism to remunerate owners of capacity (or equivalent 

resources, such as demand response) directly. The capacity 

mechanism is, according to the proposal, meant to guarantee 

an additional stream of income for producers at some level for 

some specified period of time. This is expected to improve the 

likelihood that sufficient capacity will be available to meet the 

established standard of reliability of electricity supply.

The purpose of this paper is to provide a voice in the discussion 

around a capacity mechanism within the broader context of the 

challenges facing the energy market in Poland. 

Key conclusions
• Reform of the energy market is inevitable; a discussion is 

taking place on this in parallel in Poland and in all countries 

of the European Union.

• In the current discussion about a capacity market in Poland, 

it is not clear what problem we are trying to solve: Is it the 

need to maintain the existing generation fleet, or to inspire 

new investments? Such a comprehensive discussion cannot 

be conducted without an energy policy that sets goals 15 

and 25 years into the future.

• The reform of the energy market in Poland should, in the 

first place, focus on improving the flexibility and economic 

efficiency of the power system. Steps should include reform 

of the balancing market, the development of demand-

side response (DSR) and improving energy price signals to 

correlate with demand for electricity in all time frames.

• Before introducing a new capacity mechanism, there 

should be a reliable and transparent assessment of 

resource adequacy in Poland, which should cover not only 

generation, but also energy efficiency, DSR, cross-border 

interconnections and the generation of energy from 

renewable energy sources (RES). It is important to 

establish a clear reliability standard, as the standard 

chosen will have a direct impact on system costs.

• If a decision is made to adopt a capacity mechanism, 

it is important that this solution does not block the 

transformation of the power sector, that it enables 

resource diversification after 2020, and that it 

promotes greater innovation. This mechanism should 

not only compensate capacity, but also the ability 

to provide energy services in various time frames. 

Thermal units have operational limitations, especially 

in the summer, while the system’s biggest challenge is 

currently to balance summer peaks.

• A poorly designed capacity mechanism will not only 

fail to stimulate new investment, but will come at 

a high price to energy consumers, which will affect 

household budgets as well as industrial development 

in Poland.
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2. Challenges facing the energy mar-
ket

The goal of power markets is to deliver reliable energy at the 

lowest reasonable cost. In the traditional, state-owned or 

state-regulated monopoly business model, vertically integrated 

utilities were told what to build and what they could charge. 

In return, they were virtually guaranteed a certain level of 

profitability on their investments. A key part of the idea behind 

the liberalization of the power sector is that the generation of 

electricity is no longer a natural monopoly. The wholesale market 

is meant to determine what is built and what is charged, and in 

so doing to create a more economically efficient balance of risk 

between investors and consumers2.  However, in Poland and the 

rest of Europe, the transition to fully liberalized and regionally 

integrated power markets is still underway, and the subject 

of intense debate under the “new electricity market design”3.  

So it is no surprise that there are concerns over whether the 

markets—as they stand today—are able to achieve their goal. 

In Poland, a number of factors contribute to the concern that 

the power markets alone (including long-term, day-ahead, and 

intraday markets) are not enough to secure reliability. This 

concern applies to both the short term, where summer peaks are 

posing a challenge to the system, and to the longer term when 

much of the existing coal capacity is expected to retire. The 

main challenges limiting the ability of power markets to deliver 

reliability are:

2.1 A surplus of capacity and a deficit 
of capabilities
Total installed (nameplate) capacity in 2015 was more than 

38.7 GW, 76 percent over the 2015 peak of 22 GW. On August 

10, 2015, for a number of reasons, only about 57 percent of 

this capacity was reliably available4,5.  Due to the dominance of 

thermal units, which, encounter limitations related to cooling 

and an increasing failure rate of these units in the summer, the 

power system was unable to satisfy peak demand at a level of 

22 GW. As a result, Polskie Sieci Energetyczne (PSE), Poland’s 

transmission system operator, was forced to limit the supply 

of energy to numerous industrial customers, announcing the 

highest level of system emergency (20 stopień zasilania). In effect, 

Poland has an excess supply of capacity—plants operating in the 

market and generally depressing wholesale market prices—but 

a significant share of that capacity is demonstrably incapable of 

securing reliability and would not qualify for payment under a 

well-designed capacity mechanism. (For instance, thermal plants 

would not be able to bid capacity that may not be available 

during summer peaks due to operational restrictions in dry, hot 

conditions.) That is, Poland does not need more capacity, Poland 

needs less and different, more capable capacity. In the light of 

the current investment paralysis, low wholesale prices and a lack 

of interest in the development of RES in Poland, Poland may also 

have a problem with its generation base in several years (due to 

planned retirements).

2.2 Price distortions 
Low wholesale market prices (day-ahead and longer-term) are 

insufficient to stimulate investment in new capacity and make 

it increasingly difficult to maintain existing plants in operation. 

In response to this problem, Poland has introduced an operating 

reserve that provides an additional revenue stream for existing 

plants. However, the operating reserve, in the form in which it 

was introduced in 2014, does not function properly because 

of its design, and it requires improvements. Prices on the 

balancing and intra-day markets are also insufficient to stimulate 

investment. This is due to the fact that prices do not reflect the 

marginal cost of maintaining reliability during system stress 

events. During such events the TSO calls upon increasingly 

costly actions to keep the system running, including releasing 

valuable reserves, yet market prices currently reflect only the 

short-run operating costs of the last generator to clear the day-

ahead market. Furthermore, because of the uniform structure 

of generation, even during stress events the marginal generator 

is usually a coal-fired generator with very low variable costs 



7

2  See Joskow, P. (2008) Lessons Learned from Electricity Market Liberalization. The Energy Journal. Special Issue. Retrieved from http://economics.mit.edu/files/209. “The overriding reform 
goal has been to...ensure that an appropriate share of [societal] benefits are conveyed to consumers through prices that reflect the efficient economic cost of supplying electricity and service 
quality attributes that reflect consumer valuation.” (p. 11)
3 ACER Market Monitoring Report 2015. Retrieved from http://www.acer.europa.eu/official_documents/acts_of_the_agency/publication/acer_market_monitoring_report_2015.pdf.
4 Polskie Sieci Elektroenergetyczne Operator. (2015, August 10). Bilans mocy w szczycie rannym i wieczornym. Retrieved from: http://www.pse.pl/index.php?modul=21&id_
rap=11&data=2015-08-10. This includes district heating plants that were offline for the summer and plants that were undergoing planned maintenance.
5 The reasons include: many CHP plants offline for the season; low capacity factor of wind; emergency shutdown of the largest unit at Poland’s largest power plant, Bełchatów; and operational 
restrictions of thermal plants owing to high air and water temperatures and low water tables, which limited the operating capacity of remaining resources.
6 Low coal prices and low prices for CO2 allowances are further holding down wholesale market prices. The operating costs of renewables have had no direct impact on market prices—because 
they are never the marginal generator—but their addition to the merit order exacerbates oversupply, pushing lower cost thermal resources to the margin. 
7  See, e.g., US Federal Energy Regulatory Commission. (2014, October). Price Formation in Organized Wholesale Electricity Markets: Staff Analysis of Shortage Pricing in ISO and RTO Markets; US 
FERC. (2014, August). Staff Analysis of Uplift in ISO and RTO Markets.

Challenges facing the energy market

compared with the power systems of other countries, where 

the marginal generator is usually a gas or diesel power station6.  

For instance, both the costs of starting up thermal generators to 

meet a few hours of summer peak load and the marginal costs 

of a host of other actions incurred by the TSO to balance the 

system are paid for through grid charges, and are therefore not 

reflected in market-clearing energy prices as they should be7. 

2.3 Limited use of interconnectors
Despite the fact that wholesale electricity prices are too low to 

stimulate investment in Poland, they are much higher than in 

neighboring countries. This price difference reflects the limited 

progress with the integration of the Polish day-ahead, intra-day, 

and balancing markets with neighboring energy markets and 

the problem of loop flows on the Polish-German border, which 

complicate balancing of the regional transmission system. An 

important element of market integration is the correct allocation 

of transmission capacity, through a flow-based mechanism 

and price zones that reflect network conditions. Without this, 

unplanned flows will continue to take up transmission capacity. 

As we can see from 2016, the opening of the interconnection 

with Lithuania helped to maintain the required level of reserves 

on the system. Reinforcing cross-border interconnectors is 

proving to be beneficial both in terms of improving energy 

security and of balancing societal costs and benefits.

2.4 Low utilization of demand-side 
resources
Despite the growing need for more flexibility in the power 

system related to increasing variability of generation (including 

an increase in the share of RES) and the need to cover demand at 

peak times, demand-side resources (also known as demand-side 

response, or DSR) are still engaged only to a small extent. The 

reasons are, among others, relatively flat prices (as discussed 

above) offering demand no incentive to respond; the inability of 

aggregators and other dispatchable sources of demand response 

to participate in the balancing market; and exclusion of DSR from 

the operating reserve. It is also important to recognize that there 

is broad, unrealized potential for reducing demand through 

energy efficiency programs.
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3. Challenges facing the power system

The transition from central planning and the vertical integration of the energy system to a liberalized energy market coincides 

with the need to modernize the power system, diversify the resource mix, and increase flexibility on the system. It is important to 

distinguish between short- and long-term challenges and how to address them.

One of the most important challenges in the short and medium terms is to meet the growing demand for energy in summer (Figure 

1) resulting from rising temperatures and more widespread use of air conditioning.

Figure 1. Power-sector challenges and solutions over different time horizons8

6 ENTSO. (2016). Summer Outlook. Retrieved from https://www.entsoe.eu/Documents/Events/2016/160607_public_webinar_Summer_Outlook_2016.pdf.
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C H A L L E N G E : 

SUMMER PEAK

S O L U T I O N S :
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(up to approx. 5 years)

C H A L L E N G E : 
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S O L U T I O N S :
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SECURITy, COMPLIANCE WITH 
ENVIRONMENTAL STANDARDS
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market integration

Political decisions 
– national energy policy 
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An additional development will be the withdrawal of about 

2.4 GW of capacity by 2020. This is equivalent to reducing 

nameplate capacity on the system by around 7%. However, 

given the level of oversupply on the system, some plants must be 

allowed to retire for market prices to rebound. Moreover, much 

of the capacity that will retire is likely to be the oldest and least 

reliable plants on the system—particularly during summer peak 

hours. So while retiring capacity is often seen as a challenge, it is 

in fact part of the solution9.  

Withdrawal of generating units should follow a deliberate 

strategy that includes reforms to ensure:

• proper valuation of power reserves; 

• proper price formation in the electricity market; and

• cross-border market integration.

Figure 2. Evolution of demand for electrical power at winter and summer peaks, 1997–2014.

1997       1998       1999       2000       2001     2002       2003     2004       2005      2006      2007       2008      2009      2010       2011     2012      2013      2014     

WINTER

SUMMER

28 000

24 000

26 000

22 000

20 000

18 000

16 000

14 000

9 It is also important to note that resolving internal congestion on the transmission system is an alternative for addressing localized reliability concerns at low cost and is a critical element in 
assessing resource adequacy. There may be significant opportunities to upgrade and invest in transmission over the next several years as a low-cost alternative to generation. 

Challenges facing the power system

In response to the challenges facing the system, the key will be 

to take steps to manage existing risks in parallel with systematic 

work to improve the functioning of the energy market over 

the next several years. It will be important also to formulate 

a realistic long-term energy policy that takes into account 

European policy. This will be important in helping investors 

manage risk and improve confidence for long-term investments.

YEARS

[M/W]
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4. Recommendations

The most important issues in the discussion on security of supply 

are: 

• Transparent resource adequacy assessment; 

• Setting a reliability standard; 

• Prices reflecting the full marginal cost of meeting system 

needs during stress events; 

• The continuous improvement of the efficiency and flexibility 

of the power system; and

• Regional cooperation to maximize available energy for 

import during stress events. 

The priority should be to diversify resources. The following 

sections describe these recommendations in more detail. 

4.1. Resource Adequacy Standard
Poland’s transmission grid code requires the TSO to plan, on 

a day-ahead basis, for a 9% reserve margin (de-rated) above 

planned demand on the system for every hour of the following 

day. (And, in fact, generation totaling 18% above planned 

demand levels receives remuneration under the operating 

reserve.) This is high—and expensive— compared with other 

European countries, although each country individually 

determines its own resource adequacy standard and required 

level of reserves10.  The question of what level of reserves is 

justified from the point of view of he safety of the energy system 

requires the establishment of an appropriate standard based on: 

a. an objective, baseline resource adequacy standard11, in turn 

based on 

b. an independent assessment of the value of lost load 

(“VOLL”12) and the levelized all-in cost per kWh of a 

representative peak-hour resource, usually a combined-

cycle gas turbine (CCGT) or a combustion turbine (CT).

4.2. Resource Adequacy Methodology
Resource adequacy analysis should be subject to a full 

stakeholder consultation process (including with end users, who 

bear the costs) to ensure that it is fair, reasonable, comprehensive, 

transparent and consistent with both the European Network 

of Transmission System Operators for Electricity (ENTSO-E) 

Target Methodology for Adequacy Assessment and goals for 

the Internal Energy Market13. This includes full consideration of 

demand response, achievement of energy efficiency targets, fair 

capacity credit for all resources including variable renewables, 

expected availability of interconnectors (including a statistical 

analysis of the likelihood of coincident peaks) and their expected 

contribution during periods of stress, and inclusion of resources 

outside of Poland. Without conducting a reliable and transparent 

analysis of resource adequacy, it is difficult to conclusively assess 

the need to introduce a capacity mechanism.

4.3. Improving system flexibility, 
demand response, energy efficiency
An important action in the coming years should be to improve 

reliability and reduce costs through increasing investments 

in demand-side management—that is, energy efficiency and 

enabling greater deployment of demand response as a power 

system resource.

The most important measures include:

• Continue and expand the scope of energy efficiency 

programs to reduce energy waste and ensure a healthy 

balance between supply and demand at lowest overall cost.

• Change the structure of tariffs G12 and G12w, which in 

their present form encourage small customers to consume 

more energy during the summer daily peak hours.

• Introduce dynamic tariffs responding to supply/demand in 

all time frames.

• Reform the balancing markets and relax price controls, to 

allow the price of energy at any given time to reflect actual 

supply/demand conditions. Ensure that the costs of all 

system operator actions to balance the system, including 

the cost of exercising interruptible demand options, are fully 

reflected in hourly balancing market prices14. 

10  Polski Sieci Elektroenergetyczne (the Polish Transmission System Operator, Polish Power Grid) http://www.pse.pl/index.php?modul=10&gid=405
11 This can be measured as the expected unserved energy (“EUE,” in GWh per year)—or the number of hours per year in which, on average over the long term, it is statistically expected that 
supply will not meet demand (the “loss of load expectation” or “LOLE”).
12  This is the estimated price that customers would be willing to pay in order to avoid an involuntary loss of a given energy service. The value of VOLL will vary for each class of consumer—
industrial, commercial, domestic—and for individual consumers and individual loads within those broad classes. However, for practical purposes current best practice is to set a single threshold 
that represents a conservative system-wide average. 
13  ENTSO-E Target Methodology for Adequacy Assessment, 2014. Retrieved from https://www.entsoe.eu/Documents/SDC%20documents/SOAF/141014_Target_Methodology_for_Adequacy_
Assessment_after_Consultation.pdf. 

COM(2015) 340 final: Communication from the European Commission - Public Consultation on Energy Market Design. https://ec.europa.eu/energy/sites/ener/files/documents/1_EN_ACT_
part1_v11.pdf
14 Market monitoring plays a central role in identifying potential exercise of market power and in assessing market performance (i.e. is the market delivering?). See Keay-Bright, S. (2016, July). 
Can We Trust Electricity Prices? Brussels: Regulatory Assistance Project.
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 Recommendations

• Consider procurement of some portion of critical balancing 

services via daily auctions and allow all resources, including 

demand response, to bid into auctions. Include resource-

appropriate penalties for non-performance and protections 

against gaming and abuse of market power.

• Open the markets to DSR. Undertake a systematic analysis 

of technical and economic potential for DSR in Poland. 

Opening the markets requires reforms to the balancing 

markets, including allowing third-party aggregators 

to participate, and rules for DSR participation in all 

markets (with appropriate minimum bid size in kW) that 

accommodate the particular characteristics of reliable DSR 

as a market resource. 

• Thoroughly rebuild the operating reserve or replace it with 

a more effective mechanism (such as the administrative 

mechanisms discussed in Section 6). In any case, it is essential 

to include severe penalties for all non-performance and 

allow the participation of all resources, including DSR.

• Re-visiting the cold reserve, which can help support 

resource adequacy with minimal influence on the energy 

market, but which must also include severe penalties for 

non-performance to ensure that it serves its reliability 

purpose.

• Regulated network and retail tariffs should be volumetric 

and time-varying, with fixed demand charges minimized.

• Introduce locational (zonal or nodal) pricing to signal where 

congestion exists on the system, which will help optimize 

investments and system operation at lowest overall 

cost over time. This could take the form of locationally 

differentiated connection charges.

4.4. The integration of electricity 
markets
It will be important to complete the integration of the Polish 

energy and balancing markets with its neighbors. A priority 

is to resolve loop flows, which limit transmission capacity on 

the Polish power system. It will also be important to carry out 

an analysis of the correlation of production in the Polish and 

neighboring power systems in order to assess the potential 

and determine the level of risk of simultaneous shortage 

in neighboring systems. Regional cooperation and good 

coordination at European level can significantly increase the 

security of the energy system by ensuring lowest-cost supply at 

critical moments on the power system.

4.5. Resource diversification
Improving system reliability at lowest cost will rely on ensuring 

the availability of the right mix of operational capabilities, not 

just of capacity. One of the biggest challenges facing the Polish 

power system is to diversify the resource mix. Currently, more 

than 80% of electricity is produced in thermal units that face 

challenges with cooling during increasingly hotter summers, 

which is particularly important for the approximately 20% of 

units with an open cooling system. Challenges also include 

a lack of flexibility, which is a concern in the light of the rising 

share of variable resources, and the age of the units, which is 

significantly above the European average. One of the causes 

of the energy crisis in 2015 was the lack of resource diversity 

and the age of thermal units. Diversifying the mix can help 

address the challenges facing the power system. For example, 

installing PV can help address summer peak demand; flexible 

gas units (including flexible combined heat and power, or CHP, 

units with thermal storage capability) can further help address 

system peaks; and investment in other renewable resources 

can help further diversify the mix while helping to meet broader 

environmental and societal goals (such as public health).

4.6. Price formation
“Keeping the lights on” is about more than just investment in 

generating capacity. It is also about securing the right operational 

capabilities to supply electricity in all time frames. Getting the 

price formation in wholesale electricity markets right is key to 

tying these pieces together.
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There is no single approach to meeting the demand for 

reliability. Investing in greater flexibility can help ensure that 

the right resources are in place to respond to system needs in all 

time frames—such as summer peaks—and at least overall cost. 

However, the value of investment in more flexible resources 

can only be seen clearly in energy prices reflecting real-time 

conditions in the electricity system. Valuing investment through 

separate mechanisms based on different parameters can create 

a new problem: misallocated money, that is, overcompensating 

some resources and undercompensating others.

The money genuinely missing from energy market prices is an 

implementation issue, not a design issue. It can be traced to 

a range of flaws in price formation, large and small, owing to 

various legacy market rules and vestigial practices carried over 

from the days of vertical monopolies, closed local systems, and 

administered cost-of-service pricing15.  

In most cases, these issues are known or can be readily 

identified. Fixing the problem that gives rise to distorted energy 

prices in the first place is largely a matter of willingness and 

competence. Until confidence can be gained in the effectiveness 

of such reforms, there are administrative measures available 

that directly address energy and balancing market pricing under 

shortage conditions, as described further below. These have 

proven to be effective and are far superior to parallel “capacity 

mechanisms” in valuing resource capabilities. 

15 See Pope, S. L. (2014, October). Price Formation in ISOs & RTOs: Principles & Improvements; Hogan, W. W. (2014, June).  Electricity Market Design and Efficient Pricing: Applications for New 
England and Beyond’. 
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The European Perspective

5. The European Perspective 

In the discussion on ensuring reliability of the Polish power 

system, it is important to take into account the European 

perspective. While it is important for Poland to comply with 

common rules for the Internal Energy Market, the reality is that 

the movement towards this market also carries a number of 

synergies and benefits for Poland.

In this context, the following elements of the Internal Energy 

Market (IEM) are particularly relevant for Poland:

5.1 Market integration
According to the network codes, by 2018 it will be necessary to 

fully implement flow-based market coupling in connection with 

decisions on the integration of electricity markets. This should 

help Poland meet demand reliably and at lowest overall cost by 

taking advantage of resources available from neighboring power 

systems, and by allocating these resources effectively.

5.2 State Aid
Any proposal for capacity payments (conventional and 

renewable) must undergo the procedure for notification of 

State Aid, which determines the validity of the grant of support. 

The State Aid guidelines clearly state considerations that the 

Commission will take into account in its assessment of whether 

to grant a State Aid exemption for reliability concerns, including 

consideration of demand-side participation and resources 

from neighboring Member States to meet reliability needs, and 

assessment of regulatory or market failures that may exacerbate 

the resource adequacy problem. Moreover, alignment with 

other EU policies —and avoiding negative effects on the Internal 

Energy Market in particular —are essential. 
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6. If a capacity remuneration mecha-
nism, then what kind?

The reform of the energy market is a complex process that 

will continue for some time. Before reforms are complete and 

delivering benefits, it may be appropriate to introduce some 

form of administrative mechanism to ensure the market is 

adequately incentivizing investment in resources needed to 

meet the reliability standard at the lowest reasonable cost. 

Indeed, Poland already has capacity remuneration mechanisms 

in place, in the form of the Operating Reserve and Cold Reserve. 

The following sections draw on experience with capacity 

markets in the United States and Great Britain. 

6.1 Administrative energy-and-reserve 
shortage pricing

The first priority for intervention should be administrative 

mechanisms designed to ensure proper shortage pricing in the 

balancing and energy markets. These should come into effect 

during any and all periods in which the combined demand for 

energy and operating reserves causes the level of operating 

reserves to fall below what is required to meet the established 

reliability standard. 

This sort of mechanism was a central feature of the England & 

Wales Pool, where it was actually called a “capacity payment.” 

Today the most widely used model16  is to create a demand curve 

that sets a balancing market price based on the recognized 

average value of uninterrupted service (that is, the opportunity 

cost of releasing scarce reserves), in proportion to the extent 

to which reserves fall below what is required to meet the 

established reliability standard. Such a reserve demand curve is 

functionally indistinguishable from the demand curves used for 

mechanisms such as that proposed for Poland, but it ensures the 

dynamism of energy pricing rather than diluting it. 

These mechanisms improve what investors can earn from 

selling into the energy and balancing services markets. More 

importantly for investors, they increase demand for forward 

risk-hedging arrangements by wholesale market actors, through 

both bilateral contracting and forward trading of hedging 

products. The resulting increase in the market for such forward 

instruments underpins the investment needed to meet the 

demand for reliable electricity at the lowest reasonable cost.

6.2 Out-of-market capacity mechanisms

An administrative capacity mechanism that operates outside 

of the energy and balancing markets— sometimes referred to 

as a “capacity market”—should be considered as an additional, 

temporary measure only after steps have been taken to remove 

distortions in the energy market described in the first part of this 

paper, and only if a resource adequacy assessment conducted 

in line with EU standards determines that there is an imminent 

failure to attract sufficient investment in appropriate resources.

 

Capacity mechanisms can differ significantly 

in design and deployment. It is important to 

ensure that the CRM design selected 

1. delivers what is needed (i.e., the mix of 

operational capabilities needed to meet 

the agreed-upon reliability standard);

2. enables the diversification of the 

generation mix and reflects local 

conditions of generation and 

transmission;

3. at lowest reasonable cost. 

In order to achieve both objectives, all resources 

capable of reliably balancing the system must 

be considered on a fair and comparable basis.

16 EC 2014, State Aid Guidelines for environmental protection and energy; http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52014XC0628(01).
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 If a capacity remuneration mechanism, then what kind?

There are a number of forward capacity mechanism designs in 

place in Europe and North America. Two of the longest-standing 

capacity mechanisms in the world, PJM and ISO-NE in the United 

States, offer some insights into the value—and limitations—of 

out-of-market capacity mechanisms. Both PJM and ISO-NE 

have, for many years, operated “forward capacity markets” using 

regular auctions to procure enough capacity to meet reliability 

margins for one year at a time, three years into the future. 

In response to widespread failures during an early 2014 cold-

weather event in the eastern US markets known as the Polar 

Vortex, system operators there have implemented reforms 

to their CRMs that dramatically increase the penalties that 

capacity providers will face for failing to perform when called. 

Effectively all of the capacity compensation for a resource in a 

given year can be forfeited for failure to perform during stress 

events. Excuses for non-performance have been severely 

constrained, effectively excusing only the unavailability of 

contracted firm transmission. These reforms tend to favor 

more flexible resources, those able to avoid low-priced hours 

Figure 3: Multiple Clearing Price Auction. Source: What Lies Beyond Capacity Markets, p. 20.

preceding and following shortage events, over resources that 

must operate through those hours to be sure they can perform 

during the shortage hours17.  

Both PJM and ISO-NE have increased the role of demand-

side resources (including energy efficiency, demand response, 

and customer generation) in their capacity mechanisms, both 

directly and through increased valuation of resources based on 

the ability to deliver system services reliably18. 

PJM, furthermore, recently introduced administrative energy 

and reserve shortage pricing alongside its existing capacity 

auction as part of an overall effort to reform market price 

formation.

With active encouragement from the Federal Energy Regulatory 

Commission, all of the markets that have been operating forward 

capacity mechanisms have moved in recent years to increase 

their focus on energy price formation and to revise the risk/

reward proposition under their capacity mechanisms to more 

closely resemble what an investor would find in an energy-only 

market.
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17  One example of this is ISO-NE’s “pay for performance” policy, which will significantly increase penalties for non-performance under the capacity mechanism. See: http://isonewswire.com/
updates/2014/6/3/spi-news-ferc-largely-accepts-iso-nes-pay-for-performance-pr.html
18   For example, support for demand-side resources in PJM began with PJM’s active load management program, increased measurably by introduction of Annual and Extended Summer DSR, 
and (most recently) will likely further increase due to the introduction of stricter rules under the capacity performance mechanism, which will apply to all capacity as of delivery year 2020-2021.
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enforcement procedures21. The challenge here is greater, 

however, and it simply serves to illustrate further the limitations 

on the cost-effectiveness of out-of-market capacity mechanisms 

in delivering needed investment.

Any capacity demand curve, such as those used in Great Britain 

and in several North American wholesale markets, is similar to 

the administrative energy-and-reserve demand curve described 

earlier, but it attempts to assess resource needs at some point 

much further in the future (e.g., three to five years), and it diverts 

revenues that should have been paid through energy prices. 

It establishes a demand curve for capacity as a function of the 

difference between what a central administrator estimates a 

new plant would earn in the energy and balancing markets, and 

what that administrator determines an investor would require 

to invest in capacity.  The auction can clear at any point along 

the demand curve depending on the supply of capacity and 

the prices offered. The curve is designed so that the auction 

will purchase more than the target if prices are below the cost 

of new build, and less than the target if prices clear above the 

cost of new build, with the clearing price capped at some level. 

In this way, the capacity demand curve is a mechanism intended 

to support both existing and new investment by providing the 

additional revenue that is otherwise “missing” from the market 

during the period covered by the auction.

Based on experience and learning from the limitations of 

existing designs, if an out-of-market capacity mechanism is 

deemed necessary, Poland should consider the multi-product 

capacity demand curve. Rather than a single-product forward 

capacity mechanism, the capacity demand curve recommended 

here focuses on getting the right mix of resource capabilities 

to meet the agreed-upon reliability standard at lowest cost. 

To accomplish this, it is composed of two or more “tranches” 

of auctions, conducted sequentially. Figure 3 depicts three 

tranches, with eligibility for each tranche determined by a 

resource’s capabilities. The first tranche sets the price for the 

most responsive resources available to the system; to the extent 

additional resources are required, the second tranche sets the 

price for the next most responsive resources; and so on, up to 

the maximum quantity desired19. 

This is a model that has a basis both in theory and in practice20.  

The primary concern with this approach is the extent to which 

apportioning the capacity market into multiple tranches 

reduces market liquidity and in so doing increases concerns 

about market power. The same measures employed to mitigate 

similar concerns about market power in energy markets and in 

single-product capacity markets can be employed to address 

such concerns in multi-product capacity markets. That is, 

establishment of independent real-time market monitoring 

of competition coupled with effective public reporting and 

19  More explanation of this proposal can be found in Hogan, M., & Gottstein, M. (2012, August). What Lies Beyond Capacity Markets. Brussels: Regulatory Assistance Project.
20  This sort of multi-product auction has been proposed at several junctures in existing capacity markets and was implemented for at least the demand response portion of the PJM capacity 
market beginning in 2011. See Brattle Group. (2012). Lessons Learned from Our Second Performance Assessment of PJM’s Capacity Market [Presentation], pp. 16-19. Retrieved from http://
www.iso-ne.com/key_projects/fcm_redesign/other/summary_of_brattle_rpm_performance_review_for_nepool_mar_5_2012_ppt.pdf
21  Sarah Keay-Bright, Can We Trust Electricity Prices? The Case for Improving the Quality of Europe’s Market Monitoring, Regulatory Assistance Project, July 2016. http://www.raponline.org/wp-
content/uploads/2016/07/rap-keaybright-eu-market-monitoring-2016-july-1.pdf
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 If a capacity remuneration mechanism, then what kind?

Experience of the Great Britain Capacity Mechanism

The Capacity Mechanism is often presented as a successful example of a mechanism that addresses Great 

Britain’s reliability concerns and at the same time passing State Aid scrutiny.

But the devil is in the details, and there are some elements of the Great Britain market to keep in mind in thinking 

through its relevance to Poland:

1.   The market was introduced in response to reliability concerns. However, the low clearing price failed to 

bring forward new investment, and in fact led some plant that did not clear the auction to close earlier than 

anticipated. The low price indicates that, as the government were advised by their own expert panel, the 

mechanism was introduced earlier than needed at a time when existing resources were adequate to meet 

established reliability standards and were expected to be so for some time in the future. In effect, this creates 

additional costs to consumers without increasing reliability.

2.   To address interim concerns over reliability, several other market reforms were introduced that have worked 

quite well, and that limit the need for a capacity mechanism. It is worth considering these types of reforms 

in Poland as well, as they improve price signals on the energy market and can limit the need for a capacity 

mechanism and ultimately provide an exit strategy:

a. reform of the balancing mechanism by introducing marginal, rather than average, imbalance cash-out 

prices and allowing prices to rise to an administered value of lost load. This incentivizes trading parties 

to balance their contractual positions ahead of gate closure, thereby reducing the risk of capacity deficits 

occurring; and

b. introduction of two transitional reserve mechanisms, a demand-side balancing reserve and supplementary 

balancing reserve, which draw on demand response and additional generation resources respectively 

when the system is under stress.
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7. Conclusion

In the discussion around a capacity mechanism, it is important 

to answer the question: What problem are we trying to solve? 

In the debate underway in Poland today, three main motivations 

are driving the push for introduction of a capacity mechanism:

•  Resolving the problems of a sharp increase in demand for 

energy in the summer;

•  Addressing the issue of “missing money”; and

•  Balancing the energy system in the longer-term.

The biggest challenge for the Polish power system is a lack of 

resource diversification and flexibility to deliver energy in all 

time frames. The market as currently implemented is not able 

to ensure adequate resources during times of greatest system 

stress, particularly in summer, when many CHP plants are 

offline, and thermal units face challenges with cooling water. 

The problem with conventional generating units in Europe is 

the low level of flexibility in supplying energy in all time periods 

and the low wholesale price of energy. Low prices are linked to 

a number of factors, from low CO2 prices and low coal prices, 

to price distortions in energy markets, support to keep older 

failing power plants on the system, RES support, and cheaper 

energy in neighboring energy systems, as well as an oversupply 

of resources for much of the year. An additional problem is the 

age of power plants and high emissions. Poland is facing the 

challenge of modernizing a large portion of its energy sector. For 

this reason, and because of the changes underway in the broader 

European energy markets, resource diversification should be a 

priority.

In relation to PSE’s projections for plant retirements, it is 

essential to establish an objective resource adequacy standard, 

taking into account the associated costs of maintaining 

that standard. Based on that standard, there needs to be a 

methodology for determining resource adequacy that again 

accounts for the reliable capabilities of all resources—on the 

supply and demand side, and from outside Poland. It is important 

to assess resource adequacy on a regional level, in line with the 

methodology proposed by ENTSO-e.

A fundamental review and revision of the energy and balancing 

markets is necessary to correct price signals, value resource 

capabilities and open the markets fully to competition—

including from demand-side resources and resources from 

outside Poland.

At the same time, it is possible that some sort of temporary 

administrative intervention will be necessary to secure resource 

adequacy until broader reforms take hold. The most widely used 

model is an energy-and-reserve demand curve, which helps 

bolster the balancing market price when reserves fall below 

what is required to meet the established reliability standard. 

It is also possible to expand the existing cold reserve, while 

ensuring that the strike price is set at or close to the value of 

uninterrupted service implied by the reliability standard (so that 

the cold reserve does not distort the functioning of the energy 

market) and that resources face appropriate penalties to ensure 

performance when called upon. 

Introduction of a capacity mechanism is a major change to the 

functioning of the energy market, and may have long-term 

consequences both in terms of costs and expected results.

If a capacity mechanism is deemed necessary (and only after 

the above recommendations have been implemented on the 

improvement of flexibility and efficiency of the energy market), 

it may be determined that a forward capacity mechanism should 

be introduced as a temporary measure. Such a mechanism 

should value resources based on operational capabilities, so 

that resources able to more reliably and efficiently respond 

at times of system stress are rewarded at a higher level than 

those that are less able to do so. Moreover, it must take into 

account demand-side resources (energy efficiency and demand 

response) and resources from outside Poland. Renewable 

resources bid in by aggregators should also be considered.

Market reforms will take time, but so will implementation 

of a capacity mechanism. It is important to keep in mind 

how to address short-term needs, which will arise before a 

capacity mechanism will begin to deliver expected results. In 
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approximately two to four years, the first three-year forward 

auction is expected to be held, whereas the effects in the form 

of new units coming online will not materialize for as long as ten 

years. Current solutions should incorporate energy efficiency, 

the development of DSR, and integration with European markets. 

Such integration will require better coordination between 

countries in terms of resolving the problem of unplanned flows. 

The expansion of the transmission infrastructure and discussion 

on pricing zones will be important.

 Conclusion

In the process of reforming the Polish energy market it is also 

important to coordinate with neighboring EU countries. Failure 

to do so will impede completion of the single European energy 

market, as it will lead to misalignment in the design of both the 

markets themselves and out-of-market support mechanisms. 
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