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Auctions for Renewable Energy Support: Effective use and efficient implementation options (AURES)

This project helps assessing the applicability of different auction types to renewable support under different market 

conditions. It also explores which auction types and design specificat

goals in European countries. By establishing best practices and a knowledge sharing network, we contribute to 

informed policy decision-making and to the success of auction implementations across Europe.

Target-oriented analysis: Through analysis of empirical experiences, experiments and simulation, we will create a 

flexible policy support tool that supports policy makers in deciding on the applicability of auction types and certain 

design specifications for their specific situation.

Capacity building activities: We undertake specific implementation cases to derive best practices and trigger 

knowledge sharing amongst Member States. We strive to create a strong network with workshops, webinars, 

bilateral meetings, newsletters, a website that will serve as capacity building platform for both policy makers and 

market participants (including project developers, auctioneers,etc.). Wherever required, we can set up specific 
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Additionally, we offer sparring on specific implementation options, drawing from insights gained during the first 
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Europe and the world), conceptual and theoretical analysis on the applicability of specific designs in certain market 

conditions and for certain policy goals. 

Project consortium: eight renowned public institutions and private firms from five European countries and 

combines some of the leading energy policy experts in Europe, with an impressive track record of successful 

research and coordination projects. 
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This report deals with the effects of different award types and target volume 
definitions on auctions. It is one in a series of four Policy Memos published by the 
AURES project: 

Policy Memo 1: Secondary objectives in auctions

Policy Memo 2: Pre-qualifications and penalties

Policy Memo 3: The effect of award types on auction outcomes

Policy Memo 4: The effect of competition levels on auction outcomes
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1. Introduction - award types in auctions 

Auctions have a built-in feature for providing volume and budget control. This is different from other support 

instruments and is usually regarded as positive in terms of controlling overall policy costs and facilitating grid-

integration of electricity generation from renewable energy sources (RES-E). 

A key issue in auctions with potential implications on their success is how to set the volumes auctioned and 

what metric to use to provide the remuneration. 

How to set the volume auctioned? There are broadly three main ways to set the volume auctioned (del Río 

et al 2015a): 

 Electricity generation targets. In this case, bids are awarded per kWh or MWh and there is a goal of a 

total amount of MWh. 

 Capacity targets. A total quantity in terms of MW is auctioned.  

 Budget targets. There is an overall amount of support to be provided. It can be combined with the 

other two alternatives. 

What metric can be used to provide the remuneration? Two remuneration award metrics (RAM) can be 

envisaged. The remuneration can be provided on the basis of electricity generation (€/MWh) or electricity 

generation capacity (€/MW). Generation-based remuneration in auctions is much more common in the EU 

and the auction is used to set the support level under feed-in premiums (FiPs) or feed-in tariffs (FiTs). Within 

FIPs, a main distinction is between fixed and sliding FiPs. Fixed FiPs are fixed add-ons to market prices. They 

are set once and do not change for existing projects. The total remuneration thus depends on the market 

prices. The investor’s total remuneration is therefore rather uncertain, which raises their risk and ultimately 

increases the cost of capital and LCOE. Sliding FiPs are set at regular intervals, typically months, to fill the 

gap between the average market price received by all generators of a given technology and a pre-determined 

strike price. The difference in returns is more modest than with fixed FiPs, and the risks and costs of capital 

are less pronounced. Under capacity-based remuneration, a given amount of support is provided at the very 

beginning (one-off support). In all these cases, the bidders may propose bids with either a support level or a 

support level reduction with respect to a reference level (e.g., Italy and Spain, respectively). 

Note that the two categories of options (i.e. volumes and remuneration metric) can be combined in different 

ways, as illustrated in the Table 1. However, some combinations make more sense than others. Some are 

fully coherent, others are merely compatible, but their combination likely generates problems of adjustment. 

Finally, one combination is deemed very problematic (generation-based target volumes combined with 

capacity-based RAMs). The most frequent combination around the world has been generation-based RAMs 

and capacity-based target volumes.  
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Table 1 – Possible combinations of alternatives for target volumes and RAMs.  

                                                                             RAMs 

Target volumes 

 Generation-based Capacity-based 

Generation-based Internally coherent Not coherent 

Capacity-based Compatible, Frequently used Internally coherent 

Budget-based Compatible Compatible 

 

The impact of these alternatives on the success of the auctions can be assessed with different criteria (see 

del Río et al 2015b for further details). 

Effectiveness. Two relevant definitions of effectiveness can be considered. On the one hand, the definition of 

effectiveness used in the AURES project refers to the realisation rate of projects (%). In addition, we include 

compliance with the RES Directive targets as a complementary definition of effectiveness. 

Static efficiency. This refers to the extent to which the generation costs of RES-E is minimised. This is 

achieved when the best locations and the cheapest technologies are used first.  

Support costs. The costs of supporting RES-E are undeniable a major concern of policy makers. These are 

generally paid by consumers in their electricity bills. Both the total support costs (€) and the unitary support 

costs (€/MWh) might be relevant in any policy assessment. Predictability on those costs is a positive feature 

for policy-makers. 

System integration. RES-E generation entails significant challenges for current electricity systems given the 

intermittent character of some of this generation. Therefore, predictability of the amount of RES-E generation 

which will be fed into the grid can be considered as a positive feature of the aforementioned alternatives. 

Dynamic efficiency. This criterion refers to the incentives for innovation in renewable energy technologies, 

which depends on R&D investments, e.g. by equipment manufacturers. These investments depend on the 

existence of a market in which the innovation can be sold. Competition between equipment suppliers to 

reduce the costs of the technology (or increase the revenues from electricity sales) is also a major driver of 

innovation. 

Diversity. As discussed in detail in other reports of the AURES project (see, e.g., del Río et al 2015, 2015b), 

technological, actor or geographical diversity can be relevant goals of policy-makers. 

The next section assesses the different volume-setting and RAM options according to the aforementioned 

criteria. 
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2. Assessment of options 

For each criterion mentioned above, we provide an evaluation of the impact of the two categories of options 

(volume-setting and RAM). This is a qualitative assessment based on theoretical considerations.  

Effectiveness 

 Target volumes. Regarding the project realisation rate, no difference can a priori be expected 

between the different alternatives, i.e., budget-based targets, capacity-based and generation-based 

targets would not influence the realisation rate of projects differently. However, this choice could have 

an impact on the compliance with the RES Directive targets1 , given the different connection of 

different target volume metrics with the Directive targets, which are set as a percentage of electricity 

demand. Therefore, those target volumes which are expressed in a metric which is closer to demand 

(MWh) would give more predictability in terms of ensuring that those targets are complied with. 

Generation-based targets could thus be expected to work best. Under capacity-based targets, a given 

level of generation cannot be ensured, because this depends on several factors and, particularly, the 

quality of the renewable energy resource in a given year (for example of wind or solar irradiation). 

Obviously, some calculations of likely generation with a given amount of MW can be made, for 

example using the average of the capacity factors in the last ten years, but this is necessarily 

imperfect with respect to having generation-based targets. The only possible advantage of capacity-

based targets in this context is that effectiveness could be assessed at an earlier stage, i.e., when the 

plants are deployed, rather than having to wait until the end of the PPA which would be the case 

under generation-based targets. Under budget-based targets, the amount of generation will even be 

more uncertain. 

 RAMs. Capacity-based and generation-based RAMs cannot a priori be expected to have an effect on 

the project realisation rate. Regarding compliance with the RES Directive targets, generation-based 

would be more compatible with those targets, since there is a more direct connection between a 

generation-based RAM and the Directive targets than between a capacity-based RAM and the 

Directive targets.   

 

Static efficiency 

 Volume targets. No differential influence can be expected ex-ante on the location of a given project or 

the choice of a given renewable energy technology, since this depends on the choice of other design 

elements (i.e., whether there are technology-neutral or technology-specific auctions). Therefore, 

electricity generation costs would not be affected. 

                                                      

1 Directive 2009/28/EC sets a target of 20% renewable energy in gross final energy consumption in the EU in 2020, and allocates individual 2020 targets to each EU 

Member State. 
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 RAMs. In this case some difference regarding the impact of different RAMs on static efficiency can be 

expected. Generation-based RAMs provide static efficiency to varying degrees. Under both fixed and 

sliding premiums, there is an incentive to run the plant efficiently or to locate it in a place with better 

renewable energy resources. However, under a fixed FiP, plant operators bear the risk of future 

electricity market developments, which also determines their bidding behaviour in the auction. The 

auction mechanism may thus produce an inefficient result, not awarding the bidder with the lowest 

costs but the bidder with the most optimistic estimate of future electricity price developments. The 

same is true for capacity-based RAMs, where an amount of money is granted to the winning bidders 

per MW of installed capacity (assuming that the produced electricity is sold on the market). The 

problem does not apply to sliding FiPs where long-term price development risks are borne by the 

auctioneer. In case of capacity-based RAM in which the generator does not sell electricity on the 

market, there is no connection between the amount granted and the functioning of the plant and, thus, 

no incentive to run the plant efficiently. This is so because, if the plant is run inefficiently, the revenues 

of the plant owner would not be affected. The only relevant variable to maximise the benefits of the 

owner would be to reduce the costs (of the equipment). 

 

Support costs 

 Target volume. If the greatest concern of the government is on total support costs (€), the budget-

based would be the best metric for target volume since this gives predictability/certainty on the 

amount of support being provided. However, this does not necessarily ensure that the unitary support 

(€/MW or €/MWh) is minimised, since other design elements play a more relevant role in this regard, 

as shown by other reports of the AURES project (see Haufe and Ehrhart, 2016). Furthermore, a 

reasonably high degree of budget control can also be achieved by combining generation- or capacity-

based targets with maximum prices in the auction. 

 RAMs. If support is provided per MW or MWh, then the amount of total support would be known a 

priori if target volumes were defined in the same metric (e.g., capacity or generation). As in the 

previous point, the total amount of support being provided would be contingent upon the choice of 

other design elements. For generation-based RAMs, there is a difference between fixed and sliding 

premium schemes. While fixed FiPs stay the same over the duration of support, sliding FiPs are 

adapted to changing market prices. In this last case, the auctioneer thus carries the risk of decreasing 

RES market values, which increases premium payments. However, from a consumer perspective, this 

effect of rising support expenditures is balanced by lower electricity prices.  

 

System integration 

 Target volume. Integration of a given amount of RES-E generation in the future into the electricity 

system would be more easily done under generation-based target volumes because, under this 
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metric, the amount of RES being generated could obviously be better predicted than with capacity or 

budget-based targets. The predictability on the amounts of intermittent RES generation being fed into 

the grid is greater with this metric. Although reasonable safe estimates of generation can be made 

with a capacity-based target volume, this is a second-best option since the amount of resulting 

generation will be less predictable than under a generation-based target. Nevertheless, the effect of 

the target volume metric on the degree of system integration is limited. The degree to which 

production conforms with short-term predictions is much more decisive for integration costs and is 

influenced by measures other than the target volume metric. 

 RAMs. Generation-based RAMs provide better system integration. Capacity-based RAMs can lead to 

undesired plant designs from a system perspective, such as wind power plants with a rotor-generator-

ratio which leads to high peak production rather than more full-load-hours. Within generation-based 

RAMs, compared to FiTs, FiPs (both fixed and sliding) “allow renewable energy to be sold on different 

market places (energy exchange, bilateral contracts) which can increase its value. This puts pressure 

on renewable energy generators to become more active market participants, via incentives to 

optimise investments, plant design and operation according to market signals. A premium's 

effectiveness in terms of market exposure varies depending on whether premiums are fixed or 

variable, and, in the latter case, how often the premium is adjusted (hourly, monthly, yearly) and 

whether there is a cap and floor price.” (EC 2013, p.9). A greater exposure, however, comes with a 

higher cost of capital for investments. In a continuum from fixed FiPs to sliding premiums, with fixed 

FiPs with cap and floor prices in the middle, fixed FiPs would have the greatest market exposure and 

higher risks, whereas the opposite would be the case for sliding FiPs.   

 

Dynamic efficiency 

 Target volume. As mentioned in section 1, the impact of different metrics on dynamic efficiency is 

mediated by the effects of those metrics on market creation for renewable energy technologies and 

competition between equipment suppliers. The impact on market creation for technology providers is 

likely to be greater under capacity-based volumes. This is so because they give more certainty on the 

size of the market than the other metrics. Recall that the incentive for innovation by technology and 

equipment suppliers depends on how large the market where they can sell their products is. Capacity-

based targets give a better idea of this market. The relevant market volume for those actors is 

expressed in MW, rather than in MWh, as the product that equipment suppliers sell is foremost 

measured on basis of capacity, not generation. Following this line of thought it is obvious that a 

budget-based metric provides a more inexact picture of the extent of the market volume. Regarding 

competition, no clear differential impact can a priori be identified. As in other cases, other design 

elements have a far greater impact on this criterion. 

 RAMs. No clear differences between the two metrics can be observed regarding their influence on 

market creation. Regarding competition, a generation-based metric may induce a greater competition 
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level between equipment suppliers to provide technologies that maximise the revenue of RES-E 

generators in line with system requirements (see above). With a capacity-based metric, this incentive 

is less pronounced. Therefore, a greater incentive to innovate would occur under a generation-based 

RAM. Of course, the benefit of RES-E generators is not only about revenues, but also about 

generation costs. Equipment suppliers would have an incentive to sell technologies that are cheaper 

than their competitors’, and this incentive exists whichever RAM used. In other words, a different 

incentive to produce cheaper equipment between different RAMs can a priori not be expected. 

 

Diversity 

 Target volume. The main design element leading to diversity is organising the auctions in a 

technology-neutral, geography-neutral or actor-neutral manner. This can be done whether the target 

volume is defined as budget-based, capacity-based or generation-based. Therefore, a priori no 

differences can be identified in this regard. It could be argued that governments most concerned with 

total support costs would adopt a budget-based target, with technology-neutral, geography-neutral 

and actor-neutral auctions. But, for example, technology-specific auctions can also be organised with 

a budget-based target (i.e., splitting the whole budget for each technology-specific auction).  

 RAMs. No clear differences exist between different RAMs regarding their impact on diversity. Again, 

other design elements are likely to have a greater influence in this regard. 

Table 2 summarises the results of the assessment which has been carried out in the previous paragraphs. 

 

Table 2. Summarising the assessment of the different alternatives. 

CRITERIA 
Targets RAM 

Budget Capacity Generation Capacity Generation 

Effectiveness 
Project realisation = = = = = 
Compliance with 
targets 

= + ++ = + 

Static efficiency = = = - 
- (fixed FiP) 
+ (sliding FiP) 

Support costs 

Predictability of 
total costs 

+ = = = = 

Unitary costs = = = = = 

System integration = + ++ - + 

Dynamic 
efficiency (incl. 
for innovation) 

Market creation = ++ + = = 

Competition + = + = + 

Diversity = = = = = 
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3. Conclusions 

The analysis in this memo has shown that the different alternatives for volume targets and remuneration in 

auctions may have a different impact on different criteria. In general, the generation-based alternatives in both 

categories score better in all the criteria. But it has also been shown that the impact of those categories is 

usually modest, with other design elements likely to play a more relevant role. 

In this context, we may wonder why the most frequent combination around the world has been generation-

based RAMs and capacity-based target volumes. As the analysis below suggests, this combination may add 

the advantage of capacity-based target volumes in terms of dynamic efficiency with the advantages of 

generation-based RAMs in terms of effectiveness (compliance with targets), static efficiency and system 

integration.  
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