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I- Introduction  

1.1. The role of renewable energy in Climate mitigation and energy 

transition  
Energy consumption is at the center of climate change debate for the simple reason that 

anthropogenic emissions of CO2 result primarily from the combustion of fossil fuels. Until today, 

around 80% of our energy production comes from fossil fuels sources, so the energy sector accounts 

for two thirds of world greenhouse gas emissions (The World Bank, 2014). Climate change mitigation 

can thus be achieved with countries commitment in an energy transition. The latter term has been 

used to describe a drastic cut in greenhouse gas emissions brought about by a long process of policy 

changes and structural changes that allow the economy “to become more energy efficient in order to 

reduce the energy content of goods and services and to shift to low-carbon energy sources in order to 

reduce the carbon intensity of the energy consumed” (Fabra et al., 2015). This study is concerned with 

the second objective and, more precisely, with the move towards higher share of renewable sources 

in the electricity sector.  

Intergovernmental and International organization urge countries to shift to low-carbon energy sources 

and shed light on the importance of the electricity sector for such achievement. IPCC states that a cost-

effective mitigation strategy to stabilize emissions level involves a reduction of the carbon intensity of 

the electricity generation sector. Decarbonization in this sector happens more rapidly than in other 

sectors like industry, building and transport (Pachauri et al., 2014). The IEA also calls for the phasing 

out of fossil-fuel subsidies and for a diversity of technologies and an increasing share of RES for power 

generation” (IEA, 2015).   

Despite the fact that the share of renewable energy sources for electricity (RES-E) is still relatively 

small, its growth has accelerated in recent years as we can see in Figure 1. Moreover, forecasts show 

an increasing share of RES-E in all regions in the coming ten years, with a target of around 30% of 

total power generation by 2025 (Figure 1).  
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FIGURE 1: EVOLUTION OF RENEWABLE POWER GENERATION BY REGION (2000- 2025)  

 

Source: IEA, 2016                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Today, the share of renewable energy sources in the electricity sector (RES-E) increased at its fastest 

pace in 2015 and its outlook surpass the International Energy Agency (IEA)’s forecast presented in the 

Medium-Term Renewable Energy Market Report (MTRMR) in October 2015. Global RES-E increased 

by around 5% in 2015, raising the share of RES-E in overall power generation to 23% (IEA, 2016). Our 

research focuses on only two energy sources: wind energy and solar-PV. Onshore wind energy 

represented around 40% of new grid-integrated capacity in 2015 (60 GW from which 30 MW were 

commissioned in China and only 10 GW in Europe). Today, wind energy installations reached 433 GW 

worldwide among which 141.5 GW in Europe and 145.3 GW in China in the end of 2015 (GWEC, 2016). 

Solar photovoltaic (PV), on the other hand, rose by around 45 GW the same year and the European 

Union witnessed a 10% increase compared to last year. This increase is mainly led by the UK (3.6 GW), 

Germany (1.3 GW) and France (1 GW). The European Union is in fact leading in solar-PV installations 

with the exponential development in the German market reaching 7.5 GW new annual installations in 

the years 2011 and 2012 (Chowdhury et al., 2014).  

Chowdhury et al., (2014) conclude from their comparative study of solar PV policy in Japan and 

Germany that Germany’s expansion is the result of a long-term support program combined with clear 

political targets for this technology. On the other hand, Japan adopted a “generous and favorable” 

program from 12 years, leading the country to major global market share holder in solar PV; but once 

this program was stopper in 2015 and government support reduced, Japan’s success declined. They 

therefore highlight the need of a continuous policy support that reduces the cost of renewable energy 

technologies (RETs) in their transition from demonstration stage to commercial deployment stage. In 

fact, government intervention and policy support are needed to counter and correct market failures 

that inhibit the growth of renewable energy.  
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Market distortion in RES-E sector can be summarized in three-fold. First of all, with the absence of an 

international carbon price, the market does not integrate the cost of damages caused by CO2 emission 

and climate change (or integrates it only partially in some countries). For this reason, price of fossil 

fuels is still very low and RES-E can hardy compete with conventional energy sources. In addition, there 

is an unfair competition with other fuels as fossil fuels and nuclear energy subsidies are still used 

(Ferroukhi et al., 2015). Finally, a third market distortion exists and concerns the “impact 

appropriability of benefits from innovation” (Mitchell et al., 2011). Innovation in RES-E and RES-E 

diffusion create larger benefits to society than those captured by the innovators. Aside from CO2 

emissions reduction, among the spill-over effects of RES-E deployment, we can list technological 

learning and potential future cost reduction, increase in energy security, facilitated energy access in 

rural areas, improvement in social and economic development and the creation of employment 

opportunities and economic growth in the region of implementation (Mitchell et al., 2011). Facing 

these three market distortion, three types of policies may be necessary to obtain a social optimal 

outcome: carbon pricing, removal of fossil fuel subsidy and support for R&D and diffusion of RET with 

a higher support given to new RET such as offshore wind power. “Since, in practice, governments have 

not yet implemented ‘ideal’ carbon pricing or ‘ideal’ support for low-carbon R&D, there may be a role 

for additional ‘second-best’ government intervention, including stronger RE deployment policies to 

tackle more effectively the climate externality” (Mitchell et al., 2011).  

RES-E policy involves a variety of support mechanisms that can be used to promote RES-E deployment. 

1.2. Different support mechanisms for renewable energy deployment 
Different instruments can be used to support renewable electricity deployment. They can be classified 

in three main categories: price-based instruments, quantity-based instruments and financial and fiscal 

incentives.   

Feed-in-tariff and feed-in-premium are price-based instruments that allow governments or utilities to 

specify the price at which renewable generators will be rewarded. They both provide economic 

incentives for electricity generation from renewable energy sources by securing stable revenue for 

developers, reducing price risk and lowering the cost of capital. On the one hand, FIT sets a fixed price 

for renewable electricity produced and thus removes completely price risk. On the other hand, FIP 

involves a payment to renewable energy generation that is added to electricity market price. Such 

mechanism requires a certain degree of market exposure since generators are requested to find a 

seller on the market for their electricity production. As a result and unlike a FIT, the remuneration is 

more uncertain, but provides incentives for producers to adjust generation in response to market price 

signals by producing electricity when the power system needs it most and by carrying out maintenance 
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during off-pick hours (de Jager et al., 2011). Moreover, the implementation of variable FIP allows tariff 

to vary with electricity prices which implies an automatic fall of FIP when electricity prices go up. FIP 

can also fall to zero when price is either negative or higher than the estimated average remuneration.  

Both FIT and FIP can be either set administratively or determined through market mechanism such as 

auctions or tenders.   

Renewable purchase obligation (RPO), also called Renewable Portfolio Standard (RPS), is a quantity-

based instrument that imposes a fixed percentage of energy production from renewable sources on 

the electricity suppliers. This instrument is often supplemented by tradable renewable energy 

certificates (RECs) which allows suppliers who did not comply with the quota to compensate their 

shortage by purchasing green certificate from suppliers who overproduced renewable electricity. The 

price at which certificates are sold/purchased is determined by the market (Komor, 2004).  

Fiscal and financial incentives such as grants, preferential loans, tax exemptions or tax reductions are 

investment support mechanism. As opposed to operating or production based financial support, 

investment support does not maximize production irrespective of price and are appropriate when 

production incentives are not necessary or desired (European Commission, 2013). Among the 

advantages of this instrument is that operating costs are not affected and there is no need for 

readjustment to avoid overcompensation. However, as mentioned, investors have no incentives to 

maximize their production once an installation is operating.  

While investment support is fading out among support mechanism used, FIT and RPS have emerged in 

the literature as the most popular policies to promote RES-E (Lipp, 2007). There is a wealth of literature 

assessing the efficiency and effectiveness of RPS versus FITs (Rickerson et al., 2007; Menanteau et al., 

2003).  

It was generally found that countries implementing FIT support schemes have in most cases 

experienced rapid RES-E deployment as well as strong domestic industries such as in Germany and 

Spain (Rickersonet al., 2007; Girardet & Mendonca, 2009). This is explained by the fact that, FIT reduces 

investment risk to the minimum and provides high investment security coupled with low 

administrative and regulatory barriers; allowing cheaper access to finance (Mitchell et al, 2011).  It is 

also considered as the simplest implemented scheme and as the most adequate for large number of 

non-commercial participants such as households or local community based initiatives (Ferroukhi et al., 

2015).  However, under a FIT scheme, government runs a risk of not meeting or exceeding their official 

target for renewables when tariff is not in line with market realities. On the other hand, RPS ensures 

target achievement but tends to boost the development of cheapest technologies, as the price of 
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certificates is the same for all technologies (Resch et al., 2009). Compared to FIT, certificates offer 

significantly less revenue certainty for investors. They incorporate high investment risks (including 

price risk) that increase capital cost. Generally coupled with low growth rate of RETs, FIT therefore 

provides high profit for operators (Mitchell et al., 2011). Indeed, countries where FIT have been 

successful, RET deployment have been achieved at lower cost than quota mechanism. However, it is 

clear that cost-efficient FIT, when set by the government, requires regular adjustment. Indeed, setting 

an adequate tariff level can be challenging in an environment of rapidly changing equipment costs and 

information asymmetry (Ferroukhi et al., 2015).  

Asymmetric information and auction in economics  

Asymmetric information, also called information failure, refers to situations in which one party in an 

economic transaction possesses information that the other party involved in the same transaction 

does not have (Quy-Toan Do, 2003). Auctions in economics have mainly been used to efficiently 

allocate resources while overcoming the problem of asymmetry of information. Such problem is 

commonly found in the relation between the government or public actors and private ones. Auctions 

can be found in various sectors and markets: financial market with government bonds attribution, 

electricity sector and in rail infrastructure. The most famous market using auctions is the mobile phone 

licenses (Klemperer, 2004). It allows governments to ‘extract’ private information, such as production 

cost, which is known only by the private sector. When well designed, it leads to higher economic 

efficiency and provides more transparency in public allocation of resources (Cohen & Mougeot, 2002).  

In RES-E, auction -or tender mechanism- is another way to control both price and quantities in a sense 

that both parameters are known in advance by the regulators (del Río & Linares, 2014). Generally, it 

involves predefined capacity offered in each auction’s round and price (i.e. the level of support- FIT or 

FIP) is determined by developer’s response through the auction process -for this specific reason, it is 

also called a market based mechanism. This instrument is used to allocate financial support in a cost-

effective manner to renewable electricity generators. As the support level is determined in a 

competitive bidding procedure -where significant competition between bids potentially reveals the 

real cost of each projects and each technologies-, it prevents overcompensation of RE producers. In 

addition to that, financial support is granted only to the best projects selected (winners of the auction) 

as opposed to anyone entering the system under pure FIT mechanism.   
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DIFFERENCE BETWEEN AUCTION AND TENDER  

Difference between an auction and a tender is related to the award criterion. Typically, in the debate 

on public procurement processes for renewable energy, “auction” refers to a design in which the 

price is the only award criterion, whilst “tender” may include additional award criteria, such as 

domestic production requirements and environmental impacts. (del Río et al., 2015) 

Despite the fact that auction schemes, as a RES-E support instrument, have proven ineffective in the 

past, an increasing number of countries, in recent years, have started using this instrument to promote 

the deployment of RET. From 2005 to 2014, 48 countries adopted auction-based mechanism 

(Ferroukhi et al., 2015). This shift can be explained by a change in political priority regarding RES-E, 

moving from seeking effectiveness with high RES-E deployment to efficiency i.e. low support level. 

Moreover, the RES-E market evolved and attained a certain maturity level. This is mainly true for 

onshore and solar-PV that witnessed a significant drop in equipment cost and a relative increase in 

competitiveness. Finally, researchers and policy makers shifted their attention from ‘the best type of 

instrument to use’ to ‘the best design for an instrument used’.  

The combination of different support measures and the design of these RES-E schemes to achieve the 

most effective RES-E policy is an area of ongoing discussion (Lipp, 2007). Del Rio and Linares (2014) 

affirm that “the critical element is not the type of instrument, but its design” (del Río & Linares, 2014). 

In fact, flaws of pure price and quantity based instruments listed above can be overcome by a proper 

design that often combines elements from each of these two mechanisms.  

For example, a common way to avoid exceeding the targets is by setting caps on the capacity installed 

or by announcing a budget limit for the support (Ferroukhi et al., 2015). Moreover, like FITs, obligations 

can also be technology specific, promoting innovative or more expensive technologies, in order to 

achieve renewable electricity sources diversification goals. For this scheme, a penalty that effectively 

sets a price ceiling for the certificates is applied in order to reduce revenue uncertainties (European 

Commission, 2013). However, there is a paucity of academic literature on RES-E auction design.  

Del Rio and Linares (2014) review past experience in RES-E auctions and list the main design elements 

that are necessary to achieve effective and cost-efficient outcome from such mechanism. Kylili and 

Fokaides (2015) briefly present main design elements in France, California US, China, Taiwan and India, 

before analyzing Cyprus solar-PV auctions results. Remaining academic work on RES-E auctions 

compares country specific auction program with other types of support instruments (Lipp, 2007; 

Feurtey et al., 2015; Butler & Neuhoff, 2008; Green & Vasilakos, 2010; Dusonchet & Telaretti, 2015). 

For example, Green and Vasilakos (2010) compare different support mechanism for the deployment 
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of offshore wind power in Europe and find that Denmark tender-based feed-in tariff schemes may be 

best for a technology that is characterized by high installation and connection costs compared to other 

support scheme such as pure FIT and Tradable Green Certificates. They base their conclusion on the 

fact that the use of auction in Denmark constitutes an efficient way to disclose the true value of 

immature technologies and thus allows the provision of adequate support level while minimizing 

developers’ rents. However, they give no details on the way auction in Denmark is designed.  

Regarding other types of literature, auction design has been mainly tackled by international 

organization such as the International Renewable Energy Agency (IRENA) and the Word Bank, by 

European research projects: Auctions for Renewable Energy Support project (AURES), by non-profit 

organization as well as by private consultancy company such as ECOFYS.  

This Study aims to explore various European RES-E auction design. More specifically, it focuses on the 

case of France in an attempt to address the existing literature gap on this country. Only one study could 

be found on French solar-PV tenders for small and medium installations (Förster, 2016).    It is 

important to emphasize that the purpose of this work is not to shed light on the optimal model to 

follow. In fact, for Ekins (2004), “no optimal model has emerged, and probably none will do so in the 

contexts that are shaped by different histories and cultures. But there is enormous scope for further 

analysis and comparison of different experiences in order to inform in any particular context how this 

improved delivery may be achieved” 

Throughout this study, we try to answer the following research questions:  

- Is auction design for renewable energy converging in Europe?  

- How auction design evolved taking into consideration past auction failure experienced in the 

UK and France?  

- How tendering design in France differs from other European countries?  

- Is tender scheme in France effective and cost-efficient?  

- Are they drawbacks in today’s auction design especially in terms of actor diversity in RES-E 

market?   

This study is divided into five sections following this introduction. We first present the methodology in 

section 2. Section 3 reviews the early phase of renewable energy auctions and tenders, and the main 

lessons drawn from them. We then move to current auction and tender design in Europe, with a focus 

on main design elements used in ten European countries for wind projects (Section 4). In the fifth 

section, we discuss French tendering process with a focus on offshore wind energy and solar PV. 
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Finally, we assess French tender’s outcome in comparison with auction results in the other European 

Countries and we conclude.     

II- Methodology:  

This study is compiled mainly by reference to other official reports and some academic articles and 

by an in-depth analysis of tendering and auction’s terms of reference mainly for the case of France. It 

also includes a small number of interviews with main actors involved in tendering and auction process 

in France and in Europe as well as with project developers of solar-PV in France.  

Our analysis in Europe is composed of ten countries: Cyprus, Denmark, France, Germany, Ireland, Italy, 

the Netherlands, Poland, Portugal and the UK. These countries have been chosen as they either 

implemented auction or tendering mechanism in the past (Ireland and Portugal) or they are currently 

implementing it (remaining countries).  

As the main objective of this paper is to study design elements of RES-E auction and tendering 

mechanism in Europe -with a focus on the case of France-, tendering and auction documents have 

been analyzed using official sources for France (Commission de Régulation d’Energie (CRE) and 

Ministère de l'Environnement, de l'Energie et de la Mer (DGEC)), Germany (Bundesnetzagentur), 

Denmark (Energistyrelsen and Energinet) and the Netherlands (NL Agency Energy and Climate 

Change). AURES project country reports allowed us to study remaining countries (Poland, the UK, Italy, 

Ireland, Portugal). As for academic papers (Kylili and Fokaides, 2015; Lipp, 2007; Butler and Neuhoff, 

2008), they helped us grasp some design elements for the case of Cyprus and analyze auction 

mechanism in The UK (in the 1990s) and Denmark. Finally, newspaper articles and RE news websites 

were useful to collect information on auction/tenders’ results.   

Moreover, our analysis has also been complemented with some interviews that were organized in 

order to shed light on issues that were not so clear in the documents studied and to understand the 

decision making process in tendering design and its evolution in time. They also aimed at grasping 

project developers’ opinion and perception of tendering process in France.  

Hampering factors in our research  

Throughout our research, we faced two main difficulties. The first concerns the lack of transparency 

and collaboration of the French public institutions, parties representing professionals in the sector of 

wind and solar-PV as well as large offshore project developers such as EDF EN.  
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Transparency issue concerns the unavailability of some information regarding tendering process and 

results. As for the rate of response of our interview request, only four out of sixteen1 have answered 

us positively (FEE, European commission, HESPUL, DGEC). For solar-PV project developer’s interviews, 

only five out of eighteen accepted to conduct a phone interview with us.  

The second difficulty experienced represents a language barrier as most official documents are in the 

official language of the country, only Denmark and the Netherlands have lately published an English 

version of auction documents. Germany, on the other hand, publishes a summary of main documents 

and RE policies in English language. All these hampering factors constitute a limit in our analysis.     

The methodology used in our RES-E assessment policy analysis is based on a literature review of 

evaluation performance of policy and policy instruments described above.  

Evaluation performance of policy and policy instruments  

In this sub-section we provide a brief overview of the methodology used to assess policies and support 

schemes in the literature of Renewable energy (Verbruggen, 2009; Sawin, 2004; IRENA, 2012).  

Verbruggen (2009) lists three criteria of evaluation of policy and policy instruments: effectiveness, 

efficiency and Equity.  

Effectiveness criterion assesses the distance between the objectives announced by policy makers 

when designing support schemes and the realized outcomes. A common difficulty in assessing policy 

effectiveness is the ambiguity of policy objectives, a change in priorities and different commitments 

made depending on those priorities (Howlett et al., 2009). RES-E policy objective is often set as RES-E 

target in MW or as a percentage of total electricity consumption. This is particularly true for European 

countries as it represents the overarching objective of developing RES-E in Europe with the targets set 

out by the European Commission. However, they are often complemented with other objectives such 

as reducing CO2 emissions, ensuring security of energy supply, promoting industrial development, 

empowering local SMEs and small actors and/or more generally ensuring local and regional benefits 

etc (Lipp, 2007).  

Poor effectiveness is often attributed to the incapacity of the policy to address non-economic barriers 

such as lengthy administrative processes and obstacles to grid access (IRENA, 2012). It may be 

                                                           
1 Among the actors contacted, we find the European Commission, CRE, French energy ministry (DGEC), ADEME 
large project developers and renewable energy generators- EDF EN and ENGIE and representative intuitions 
and non-profit organization such as France Energie Eolienne (FEE) (for wind energy), HESPUL (for solar-PV), SER 
(Renewable energy union), Enerplan (Solar Energy union), UFE- électricité (French electricity union) and OFATE 
(Office Franco-Allemand pour la Transition Energétique 
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measured by the relation between the auctioned volume and the volume of the submitted bids, but 

also by the realization rate of awarded projects (del Rio et al., 2015b). The latter refers to the 

percentage of awarded projects that are completely built. Dynamic effectiveness goes beyond 

quantitative targets and accounts for the degree of technological diversity achieved and spatial 

diversity (Mitchell, et al., 2011).  

Cost-efficiency concerns the achievement of a country’s RES-E target at the lowest cost possible to 

society. It is the ratio of outcomes to inputs. It is obtained when RES-E policy encourages a larger 

deployment of installations that have lower costs compared to installations with higher deployment 

costs. This should lead to the ‘equimarginality principle’ meaning an equalization of marginal costs 

across plants (Tietenberg & Lewis, 2008). Following this definition, a cost-efficient policy encourages 

the choice of technologies and places that minimize generation costs i.e. the use of technology-neutral 

and non differentiated tariff across different locations (del Rio et al., 2015b). However, these design 

elements focuses on the cost-efficiency in the short term. In order to account for cost-efficiency in the 

long-term, a dynamic efficiency measure adds the dimension of innovation that is triggered to improve 

cost-effectiveness in the future and takes into consideration the evolution in the level of competition 

(Mitchell et al., 2011).  

Both effectiveness and efficiency can be measured relative to capacity or electricity production. They 

should also be measured by technology type, given significant cost profiles of different RE technologies 

(IRENA, 2012b). 

Cost-efficiency in the literature is usually associated with the lowest cost of support for the 

minimization of consumer costs (de Mello Santana, 2016) and uses the concept of the levelised costs 

of electricity generation (LCOE). The latter is “the price at which electricity must be generated from a 

given source in order to break even over the lifetime of the project”(del Río, Steinhilber, & Wigan, 

2015) This price reflects the present discounted value of the total cost of developing, building, 

maintaining and operating an electricity generation plant over its lifetime and is usually expressed in 

real cents per kWh. In this study, we consider cost-efficiency in term of minimization of the costs of 

RES-E generation. It is important to note that in auction and tender schemes, transaction costs are very 

relevant and should be considered in the cost-efficiency analysis. For project developers, these costs 

are composed of development costs of projects, preparation and negotiation costs, permission costs, 

access to finance cost and observation of the arrangement cost (del Rio et al,. 2015). For auctioneers, 

transaction costs include all administrative costs related to contracts realization and enforcement 

including bids evaluation costs and project monitoring costs.   
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Equity: this criterion includes the impact of the support scheme on barriers to market entry for smaller 

players. It is particularly relevant in the case of auction/ tender mechanism. In fact, transaction and 

administrative costs can be relatively higher in quota systems than with administratively set FITs 

(Mitchell et al, 2011). In this study we consider this criterion only in the solar PV auction and tenders 

for the simple reason that investment cost is much smaller than offshore wind power installations. In 

the case of offshore, high investment costs and technical requirements for such installations reduce 

auction and tender participation to large project developers. Equity can also be assessed by tracking 

the distribution of costs and benefits of a RES-E policy. This involves the application of the principle of 

the polluter pays and also considers excess profit which is the result of a suboptimal policy designs 

(Verbruggen, 2009).  

Other studies, Mitchell et al, (2011) and IRENA (2012), add to these three criteria, a fourth one that 

considers institutional feasibility of an RES-E policy. Institutional feasibility is the extent to which a 

policy is able to be implemented and accepted (Mitchell et al, 2011). Administrative capacity, economic 

realities and political feasibility are assessed. We will however not include this criterion in our analysis.  

There are other criteria that are also examined in the literature such as other subcategories of the 

criteria mentioned above (Verbruggen, 2009) or other new categories like the replicability of a policy 

(IRENA, 2012).  But it is important to note that most literature focuses on the first two criteria listed 

(effectiveness and cost-efficiency).   

III- Early Phase of Renewable energy auction and tender  
The first RES-E auctions and tenders mechanism were introduced by the UK (1990) and Ireland (1993) 

in the early 1990s and then by France in 1996. Both auctions implementation in the UK and Ireland 

followed on from the electricity sector privatization. In this section, we will focus on the case of the UK 

and France only and present the main lessons learnt from the early phase of auction and tender 

implementation.  

3.1- The case of the UK 
The case of the UK is the most commonly cited example of government’s implementation of 

competitive process in the sector of RET (Lewis and Wiser, 2007). The RE sector started its emergence 

in the UK with the introduction of the Non-Fossil Fuel Obligation (NFFO). This program was initially 

implemented to subsidize the nuclear industry that was struggling after the privatization of the 

electricity market. RET were added into the program in order to help pass the legislation (Mitchell & 

Connor, 2004). NFFO provided periodic tenders for RES-E between 1990 and 1998. Five bidding rounds, 

for the best wind sites, were organized during this period. Several RET competed in the same bidding 
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round, including biomass, land-fill gas, onshore wind energy and energy-from-waste. Price premium 

were provided to awarded projects with a 15 years contract period for Power Purchase Agreements 

(PPAs).  

Rules and pricing schemes changed several times during this period in order to address certain flaws 

of the policy such as lack of competition in the first rounds. First of all, the length of contact has been 

increased to 20 years during the 1990s (Butler & Neuhoff, 2008). For the first two rounds, uniform 

pricing mechanism were used, while all the following rounds implemented a pay-as-bid pricing scheme 

(IRENA, 2012a). For the first round, “the payments per kWh were agreed between the public 

authorities and the power producers before the bids were proposed, leaving limited room for 

competition” (IRENA, 2012a). In the second round however, most contracts were awarded to new 

capacity which improved the level of competition, but results in terms of realization rate were very 

poor.  

Average prices dropped from 8.50 p/kWh2 (15.09 €ct/kWh)3 in 1990 to 3.6 p/kWh (6.39 €ct/kWh) in 

1998, accounting for the difference in the length of contract (Butler & Neuhoff, 2008). However, out 

of 3270 MW wind capacity offered in the auction, only 960 MW, i.e. 30% have been realized by 

September 2003. The way auctions were designed in the UK played a large role in this low level of 

success of this mechanism. In fact, auction design focused on getting the lowest price without imposing 

any penalties on awarded candidates who did not realize the projects. This led to “extremely low bid 

prices” that left projects unprofitable to be realized (IRENA, 2012a). In addition to that, candidates 

were selected and awarded the contract before their application for planning permission. This was 

mainly due to the competitive nature of NFFO that imposed on bidders to keep prospective locations 

secret which prevented them from engaging in local consultations prior to construction phase (Mitchell 

& Connor, 2004). This wouldn’t have been a major issue if planning permission were easily provided 

and if public opinion supported wind energy projects. In fact, (Pollitt, 2010) lists planning permissions 

as a serious obstacle to the development of onshore wind in the UK. Planning problem for this 

technology is for him the standard reason for the delivery failure of projects. Local planning permission 

is requested from wind installations smaller than 50 MW and involves complex procedures with high 

transaction costs (Pollitt, 2010).   

                                                           
2 In 2003 price 
3 In 2015 price (INSEE, 2016) & Exchange rate GBP-British Pound in 2003: £1= €1.5  
http://gbp.lookly.com/EUR/c22/  

http://gbp.lookly.com/EUR/c22/
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In 1997, when the Labour party took office, NFFO program went through an investigation process to 

overcome the problems it faced. It was finally abandoned and replaced by Renewables Obligation (RO) 

program in 2002.  

3.2 - The case of France  
The first wind energy experience in France goes back to the end of the 50s and beginning of the 60s: 

two parks were installed, one at Nogent Le Roi of 800 kW and the other one at St. Remy des Landes of 

1 MW. In the late seventies, EDF and ADEME collaborated with French manufacturers (Aerowatt and 

Ratier-Figeac) and installed a few machines of 100 – 150 kW. It was only in the mid-90s that the French 

Ministry of Industry, EDF and ADEME organized its first onshore wind energy tender under a 

programme called EOLE 2005 (Laali & Benard, 1999).  

EOLE 2005 (1996 – 1998)   

EOLE 2005, introduced multi-item, pay-as-bid tenders to achieve two main objectives. 

The first was to install between 250 and 500 MW of wind power by 2005 in order to assess the cost-

effectiveness and the competitiveness of this renewable energy compared to other energy sources. 

The second objective involved government attempt to create an initial market in France, to boost the 

wind energy industry and export wind projects and turbines (Laali & Benard, 1999). In fact, the French 

government anticipated an increase in renewable energy demand in Europe and an increasing 

electricity demand in under developed countries. It estimated an increase in the world market of 

around 2 GW per year in the beginning of the 21st century.  

The first tender offered a 50 MW capacity divided in two sections. One of 15 MW held for wind power 

producers who had already measures the wind potential of their sites. Another 35 MW was open to 

candidates who equipped their sites with measuring systems by October 32, 1996 (Laali and Benard, 

1999).  

The selection criteria included price, ‘economic advantages of projects’, long term benefits of the 

chosen technical solutions, technical and financial reliability, respect of the environment and opinion 

of local and regional authorities (no further precisions are available on the content of each criteria). 

Moreover, as one of the objectives of the EOLE 2005’s programme was to assess the cost effectiveness 

and the competitiveness of the wind energy, geographical (regions of installation) and technical (types 

of wind turbines) features needed to me considered during the selection process. Selected project had 

to be spread out into French territories but areas with limited wind resources have to be avoided since 

they could constitute a negative reference. The literature (Cochet, 2000; Avignon, 2004) on EOLE 2005 

highlights the fact that too much weight was given to the costs with no penalties in cases of non-



 
18 

 

completion to avoid speculative behavior and under bidding. However, no further details are available 

(in the literature) neither on the content of each criterion listed above nor on their respective weight 

in the selection process and tendering document are not available online. 

Results of the auction:  

In March 1997, the first section of first wind auction in France resulted in 4 awarded projects with a 

total capacity of 12.95 MW. Almost the double of the initial capacity offered in the second section was 

awarded (64.5 MW) and distributed among 16 projects. The average price of all winning projects was 

7.51 €ct/kWh (in 2015 price) which is slightly higher than the average price of 6.39 €ct/kWh (in 2015 

price) announced for NFF05 programme in England and Wales. Laali and Benard (1999) argue that this 

difference can be attributed to the short deadline for project submission and to the fact that the 

project is still in its starting phase. Price difference may also result from the difference in wind 

resources between the two countries. In fact, in 2011, full load hours (FLH) potential for onshore wind 

power in the UK was 1.3 times higher than in France (Renewables Ninja, 2014).  

All projects attributed in section one and four projects out of the 16 attributed in section two (20 MW 

in total) were entirely or partially operating by the beginning of the year 2000.  

Two other rounds were organized from September 1998 to December 1999: one in Corsica and one in 

mainland France. In total, 55 projects were awarded from 1996 to 1999 for a capacity of 361 MW. 

During this period average prices dropped by 18.5% and minimum prices awarded decreased by 30.5%.  

(See Figure 2)  

FIGURE 2: RESULTS OF EOLE 2005 AUCTIONS  

 
Source: Author (Cochet, 2000) 
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Bernard Chabot who worked in ADEME at that time states that only 150 MW of the selected projects 

were built, i.e. 41% of the volume contracted. Other source reports only 20% of the contracted projects 

were actually realized, i.e. 70 MW (del Río & Linares, 2014). Despite the fact that no official figures are 

publically available, it is clear that EOLE 2005 proved to be unsuccessful. Its failure has been mainly 

attributed to the high weight on price and to the absence of penalty. The French government thus 

established the principle of purchasing power obligations in the decree n°2000-108 of February 10th, 

2000 and the first FIT was fixed on June 8th 2001.  

3.3- Main lessons learnt  
Five main lessons can be drawn from the early phase of implementation of auction/ tender scheme in 

RES-E sector in the UK, France, Ireland and Portugal4. They include underbidding, irregularity in auction 

rounds, planning permission acquisition difficulty, social acceptability and finally high transaction cost.  

Underbidding  

A competitive mechanism like auction and tender combined with no penalty for non-delivery may lead 

to unviable projects and high non-realization rate. Both in France and the UK, average price awarded 

were considered to be too low. Given the time frame between contract awarding and the operation 

deadline -which was set to 5 years under NFFO- candidates estimate their price according to their 

expectation regarding equipment cost falling (Edge, 2006). When candidates are too optimistic 

regarding future prices of RET, their project become economically unviable. Such behavior involves 

‘strategic bidding’. When the latter leads to delays and non-built projects, it is then referred to as 

underbidding (del Río & Linares, 2014). It results in “locking out less competitive bids that could have 

been realized” (Edge, 2006). For this reason, Ireland tried to anticipate the non-realization of some 

projects by awarding higher number of projects than what had been originally aimed for. Despite this 

measure only one third of awarded capacities had been operating by 2005 (Steinhilber, 2016).   

Irregularity in auction rounds:  

Both the experience of the UK and Ireland showed that long and non-predictable intervals between 

auction rounds reduce the level of competition (Butler & Neuhoff, 2008; Steinhilber, 2016 ; Edge, 

2006). The stop-and-go auction implementation in Ireland contributed to the existence of only a small 

number of actors in the offshore wind sector (Wigand et al., 2016). 

 

                                                           
4 Portugal introduced tendering scheme from 2006 to 2008. 
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Difficulty in securing planning permissions:  

Project developers in both the UK and Ireland had difficulty securing planning permissions. Such issue 

is often linked to a lack of coordination between auctioneer authority and the granting of 

administrative permits authority (which is generally the regional authority). It may also be a result of 

low degree of social acceptability, as it was the case in the UK.  

Social acceptability:  

High competition introduced by tendering and auction schemes encourages concentration of RES-E in 

specific locations as project developers seek high wind speeds sites to offer competitive prices. This 

concentration is often subject to a Not-In-My-Backyard (NIMBY) syndrome and difficulties in planning 

permission acquisition (which was the case in the UK). Ireland and Portugal managed to reduce this 

syndrome by promoting small and community-based actors (Ireland) and by focusing on local 

economic development criteria (Portugal). Public resistance, which provided better securing for 

investors, was therefore not a major issue for these two countries compared to the UK. 

High transaction costs: 

Transaction costs in Ireland, the UK and France for both bidders and auctioneers have been reported 

to be high (del Río & Linares, 2014). High transaction cost constitutes one of the main critics against 

auction and tendering procedures (Ferroukhi et al., 2015). They are mainly accused to prevent the 

participation of small players. For these actors transaction costs are found to be relatively high in 

comparison of their anticipated profits, which discourages their participation.  

As for transaction costs incurred by auctioneer, they increase with the complexity of the mechanism 

implemented and may be relatively higher than under an administratively set FIT or under quota-based 

scheme. But these costs may be diluted in subsequent rounds organized (Ferroukhi et al., 2015).  

3.4 - Re-adoption of RES-E auctions/tenders:  
First wave of auction implementation: The UK, Ireland and France in the 1990s 

As mentioned above, the implementation of auction/ tender mechanism mainly resulted from the 

liberalization of the electricity market since auction is often described as a market-based mechanism. 

This support scheme promise deployment of RES-E in a transparent and cost-efficient manner. It also 

has the potential to reveal real price of projects and technologies at a time were RET were still in their 

demonstration phase. However, when results turn out to be unsuccessful in terms of RET deployment, 

auctions were abandoned for a long period of time.  
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2nd wave with Denmark and Portugal  

Denmark and Portugal adopted auction and tender mechanism for wind energy in a quite early phase. 

In Denmark, the shift to an auction mechanism to support wind energy deployment took place in the 

context of electricity market liberalization. In 2004, power companies were privatized, and power 

distribution, transmission and production were separated into independent sectors. Power 

distribution was under the responsibility of local cooperatives, municipalities or companies and power 

transmission responsibility was transferred to a stated-owned company called Energinet (IRENA, 

2012a). On the other hand, Portugal introduced tendering scheme between 2006 and 2008 for a 

specific capacity target among which 1.8GW for onshore wind energy. The objective was to achieve RE 

target with a diversification of energy sources and industrial policy objectives through the formation 

of clusters. Once the target was reached, no new wind power capacity was added. In 2010, future 

rounds -offering a capacity of around 1 GW- were expected in order for the country to reach its 6.875 

GW new target by 2020 (see table 1). However, the economic crisis that affected government’s RE 

support capacity led to a reduction in 2020’s target for wind energy in 2012. The new target is set at 

5.3GW which corresponds mainly to the capacity awarded in 2005 tender. Thus no new wind capacity 

is needed until 2020 (IRENA, 2012a). 

3rd wave: an accelerating shift  

Lately auctions have been mainly re-introduced to control the quantity of RES-E deployed as well as to 

reduce the cost of the support level. They are also considered by policy makers to be flexible enough 

in their design to allow government to meet both deployment and development objectives (Ferroukhi 

et al., 2015). 

France started its second wave of tender implementation in 2011/2012 and the Netherlands 

introduced its first auction mechanism in 2011. Other countries followed, Italy’s market-based 

mechanism was designed in 2013 (for all technology expect solar-PV) to avoid overbuilding and control 

its RES-E spending. Germany started implementing this system in 2014 and opened it to ground-

mounted PV only. This auction will serve as a pilot for other large RES technologies such as rooftop 

solar PV, onshore and offshore wind. The UK has also followed with its Contracts for Difference (CfD) 

program that is closely linked to the Electricity Market Reform (EMR) process that started in 2009 and 

which includes the objective of decabonising the electricity sector at least cost to consumers. Since 

April 2015, large scale solar plants with a capacity superior to 5 MW have been excluded from RO. The 

reason why Germany and the UK introduced their first auction scheme in the solar-PV sector (excluding 
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this technology from previous support mechanism) lies in the fact that solar was deploying faster than 

it could be afforded. 

The factor that accelerated the process of shifting to RES-E auction scheme in Europe, is the release of 

the European Commission guidelines of 2014, that calls for a market based support scheme for RES-E 

by 2017 (with a transition phase for the years 2015 and 2016).  

A larger number of European countries are following in by the end of this year. For example, Poland 

has already designed its RES-E auction mechanism (Kitzing & Wendring, 2016).   

TABLE 1: COUNTRY'S WIND AND SOLAR POWER TARGETS FOR THE YEAR 2020 (IN MW) 

  Offshore  Onshore  PV  CSP  

Cyprus  0 300 192 75  

Denmark  1340 2620 6000 0  

France  6 000 19 000 4860 540  

Germany  10000 35750 51753 0  

Ireland  555 4094 0 0  

Italy 12000 680 5000 38  

Netherlands 4500 5000 0 0  

Poland  500 10000 3 0  

Portugal 75 6800 1000 500  

Spain  3000 35000 14316 15353  

UK 12990 14890 2680 0  

Source: Author; National Action Plans (European Commission, 2016) 

IV- Renewable Energy Auction in Europe  

4.1. European commission guidelines 
New European Commission (EC) guidelines aim to address market distortions and increasing costs to 

consumers from charges levied for the support of renewable energy sources. In order to achieve 

renewable energy targets at the least possible cost and reduce subsidies to the minimum, the EC calls 

for the adoption of a market-based mechanism (auction mechanism) in which renewable energy 

sources would be competing on equal footing. In addition, more market exposure for renewable 

electricity producers is needed in order to simulate competitiveness in the energy market. Higher level 

of competition should lead to more energy production, more efficient investment decisions and 

effective cost. However, given the different stage of technological development of renewable energy 

technologies and the need to achieve diversification, as a transition, the European commission’s 

guidelines allow technology specific tenders to be carried out by member States, on the basis of the 

longer-term potential of a given new and innovative technology. Moreover, exceptions are included 
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for installations of a certain size for which bidding process is not appropriate or for installations in 

demonstration phase.  

Shifting towards a market-base mechanism:  

A transition phase is implemented for the years 2015 and 2016. For these years, the EC imposes only 

a minimum of 5% of aid given to planned new electricity capacity from RES to be granted in a 

competitive bidding process on the basis of clear, transparent and non-discriminatory criteria.  

From 1 January 2017, all aid needs to be granted in a competitive bidding process unless a very limited 

number of projects or sites could be eligible (low competition) or such process would lead to higher 

support levels such as strategic bidding or would result in low project realization rates through the 

issue of underbidding. However, competitive bidding mechanism to gain aid is only imposed for 

installation with an installed electricity capacity of more than 1 MW except for electricity from wind 

energy for installations with an installed electricity capacity of up to 6 MW or 6 generation units. 

Shifting towards a technology-neutral auction mechanism:  

The technology-neutral directive from the European commission should be understood as a default 

procedure that is pushed by the department of competition. The department of energy is, however, in 

favor for more flexibility in consideration of less mature technologies that are not ready to compete 

with other technologies (Loaec, 2016). Bidding processes can thus be limited to specific technologies 

in the case that technology-neutral auctions lead to a suboptimal result. This is particularly relevant 

where long-term potential of a given new and innovative technology exists, or diversification needs to 

be achieved, or network constraints and grid stability needs to addressed or in the case of system 

(integration) costs.  

Shifting to FIP for more market exposure:  

The guidelines also foresee the gradual replacement of feed-in-tariffs by feed-in premiums from 2016 

to 2020. A premium aid added to the market price not only implies a direct selling of electricity 

production in the market but also expose renewable energy sources to market signals. Generators 

have the incentive to produce more when prices are high and focus maintenance off-peak hours or on 

lower demand seasons (del Río & Linares, 2014). These conditions apply from 1 January 2016 to 

installations with an installed electricity capacity superior to 500 kW or demonstration projects except 

for electricity from wind energy where an installed electricity capacity of 3 MW or 3 generation units 

applies. Except for the project size, no further flexibility is offered since the EC considers that all RET 
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are mature enough to experience higher level of market exposure and compete with other electricity 

sources.   

In practice, each member state needs to notify the EC for any change in their renewable energy support 

scheme. The latter can only come into force once it is approved by the EC, and is valid for the next ten 

years. Despite the above guidelines, the European commission evaluates a country’s support schemes 

case by case. In addition, countries who have recently (2015- 2016) received an approval for their RE 

support scheme have until 2025 or 2026 to implement these guidelines.  Even if only a few number of 

member states have already adopted competitive bidding procedures, future national support 

schemes of remaining countries will also have to introduce auction mechanism.       

4.2. Main features of auction/tender design in Europe 
In this sub section, we investigate European countries’ main design elements of their tendering 

scheme. We aim at confronting current practice with the EC guidelines presented above and at 

investigating whether main auction design elements are converging.  

Main auction design elements include the choice of eligible technologies as well as the level of 

competition between them (technology-specific vs. technology neutral approach), the volume offered, 

the frequency of auctions, the type of bidding process (static vs. dynamic bidding mechanism), the 

pricing mechanism and finally the number of criteria involved in the evaluation process.   

The choice of design elements of competitive bidding scheme may vary substantially from one country 

to another and depends on government’s political priorities and renewable energy technology (RET) 

competitive market environment (CEER, 2016).  

Technology neutral vs. technology specific auction or tender: 

Despite that the European commission guidelines are calling for technology-neutral auction which 

allows technologies to compete with each other, technology-focused auctions are more commonly 

implemented in Europe. They allow RET to progress at an appropriate pace, and ensure a certain 

degree of diversification of the energy mix (Ferroukhi et al., 2015; CEER, 2016). The EC as well as IRENA 

argue that technology-specific approach leads to the fragmentation of demand which lower the level 

of competition (European Commission, 2013; Ferroukhi et al., 2015). However, the impact of such 

design on competition depends mainly on the structure of the market and the number of actors in 

each RET sector. Moreover, technology-specific support schemes have been criticized for achieving 

renewable energy and climate targets at an unnecessarily high cost (Lehmann, Soderholm, & Witte, 

2015). It may be, however, appropriate to promote smaller-scale projects and domestically 

manufactured equipment. For example, a technology-specific tendering scheme in France deemed 
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necessary to achieve effective outcomes as French solar-PV market is dominated by small and medium 

installation and as the government aims at creating a strong domestic and local market for both solar 

and wind power (Ferroukhi et al., 2015). On the other hand, technology-neutral approach achieves 

cost-effective outcome by promoting the deployment of the cheapest RETs first.   

The only technology-neutral auction organized in Europe was implemented by the Netherlands, where 

no technology has been entitled a minimum awarded quantity. Aiming to achieve its RE target for 2020 

as cost-efficiently as possible, Dutch auction was designed to allocate subsidies among most cost-

efficient RET (see Appendix B.1 for further details). However, the UK managed to implement a 

technology-neutral auction with minimum budget cap for each technology. In addition, it differentiates 

between mature technologies and immature ones. It is pointed as a good student by the EC for abiding 

to EC guidelines (i.e. technology-neutral approach) while achieving the best of both alternatives 

described above. Indeed, UK auction aims at protecting the deployment of immature technologies 

such as offshore technology and insuring minimum energy mix diversity (For more information on UK 

auction design, see Appendix B.2). Finally, Germany plans to introduce competitive tender between 

solar-PV and onshore wind energy in 2018 (Tsanova, 2016). 

Project-specific auction:  

“Project specific auctions involve competitive bidding for a particular project selected by the 

government” (Ferroukhi et al., 2015). They can involve exclusive demand band auctions in which only 

one project can meet the demand band or can represent few pre-approved sites eligible for 

participation. In both cases, the location of future projects tendered is defined prior to the call for 

tender (Ferroukhi et al., 2015). This allows government to take the responsibility of grid connection 

and procurement of site-specific documentations. The rational of project-specific auction design is to 

minimize transaction cost and project development time for large projects involving high pre-

development costs. The latter includes site investigations, environmental impact assessments and 

administrative approvals/ permissions. This not only reduces risk incurred by project developers but 

also reduces RES-E prices (Ferroukhi et al., 2015) (this is further discussed in section 5.2.4). In this 

design model, project and technical requirements are reduced to the minimum and price becomes the 

key criteria in winning the tender. Such auction design may also facilitate the planning permission 

which in turn facilitates the participation of a larger number of bidders (Ferroukhi et al., 2015).  
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Project specific auction scheme was introduced by Denmark for offshore and nearshore5 wind power 

in 2004. Since, then five Dutch auctions were held and two more are currently ongoing and other 

countries have followed. The Netherlands recently adopted a new support system that included the 

Offshore Wind Energy Act. The latter gives to the offshore wind energy a major role in meeting 

governments RE target with an offshore wind power target of 4500 MW by 2030. In fact, Netherlands’ 

conditions regarding water depth, wind resource, harbor facilities as well as wind energy industry are 

believed to be outstanding. Therefore, in parallel to its preexistent technology-neutral auction which 

did not lead to any offshore project awarded, Dutch government introduced an offshore project 

specific wind power auction based on the Danish model. Such initiative fits into government’s objective 

to keep costs under control and reduce cost of renewable sources deployment. Recently France 

announced a new tendering procedure for offshore project that is also based on the Danish model.  

Single-item and multiple-item auction 

In all investigated countries, auctions concern multiple items, except for Denmark and the Netherlands 

(for offshore wind) where only a single project is auctioned in each round for offshore technologies. 

Even though single-item auction allows policy makers to provide better guidance to bidders in a 

context of project-specific auction, it is uncommonly used for the simple reason that multi-items 

auction or tender reduces transaction costs (Ferroukhi et al., 2015). Whether, single-item or multi-item 

auction, both elements require from government to determine the auctioned volume.  

Volume auctioned or tendered 

The auctioned volume is considered as a key input for successful competitive bidding procedure.    

“Ensuring a sufficient demand for support entitlements is a key prerequisite for a successful tendered 

outcome. One of the main determining factors for competition is the volume of support entitlements 

being tendered. This should be directly linked to the national RES targets.” (CEER, 2016)   

In fact, government should evaluate the existing system’s technical capacities to absorb the renewable 

energy. In Europe, auctioned volume is most often determined by fixed volume method, considered 

as simple and transparent (Ferroukhi et al., 2015). Only the Netherlands, Italy and the UK adopted 

budget caps, also called price-sensitive demand curve mechanism, to limit the total amount of RES-E 

capacity auctioned. For these countries, demanded quantity (in MW) is adjusted according to the 

difference between bidders’ price and government’s original estimates. When the price offered is 

                                                           
5 Nearshore wind power is defined by the Danish government as offshore projects installed between 2 and 15 
km from shore, and with a minimum distance of 4 km in areas featuring a fragile natural environment. 
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lower than government’s estimates, then the volume awarded rise and vice versa. One downside of 

such method is the uncertainty regarding the final quantity awarded facing strict policy commitments 

that member states have engaged in. In the first setting, with fixed volume auction scheme, 

government budget can be capped with the use of price ceiling (CEER, 2016).    

Ceiling/ floor prices:   

Nowadays, all current tenders and auctions display a ceiling price per technology, except for offshore 

auction in Denmark. Such design element, mitigate the risk of overcompensation in limited 

competition setting. However, bidders may use ceiling price as a reference and bid at or close to it. 

Setting ceiling price too low could harm competition by discouraging participation (CEER, 2016). As 

ceiling price prevents overbidding, floor price helps reduce underbidding. The latter consists of bidding 

below its true costs. Such strategic behavior leads to low realization rates. However, only two 

countries, Cyprus and Italy, out of ten impose a floor price (Kylili & Fokaides, 2015; Tiedemann et al., 

2016). In Cyprus, this floor price is not disclosed and government may decide not to abide to it. In one 

of the rounds in 2013, most bidders offered a price below the floor price so bids under it were 

exceptionally accepted (Kylili & Fokaides, 2015).   

Call for tender or auction frequency: 

Among ongoing competitive bidding mechanism only France and Denmark organize their call for 

tender/ auction on an irregular basis. Other countries like the Netherlands, Italy and the UK, have been 

launching one auction round per year. Interestingly, as we can observe from table 2, implementing 

budget cap to determine awarded volume provides some regularity in auction mechanism and thus 

long-term visibility for investors and for the local industry. Long-term schedule of tenders or auctions 

also provides “better guidance for planning the grid infrastructure” (Ferroukhi et al., 2015). Germany, 

seems to be a good example to follow (Ferroukhi et al., 2015). It launched its ground-mounted solar-

PV pilot auction with a pre-committed long-term schedule: nine auction rounds from 2015 to 2017 

that will take place every year in April, August and December. Recently, France followed and 

announced 6 rounds for ground solar-PV installation over the next two years (2017-2019) with an 

objective of 1000 MW per year over 6 years, as well as 450 MW per year over 3 years for rooftop solar-

PV.   

Descending clock/ascending clock and sealed bid auctions or tenders: 

In sealed-bid auction or tender, all bidders submit their sealed bids simultaneously. They have no 

information on each other’s bids and thus cannot adjust their own bids accordingly (Maurer & Barroso, 
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2011). This type of auction usually attracts a higher number of bidders because it is considered to be 

less complex than descending clock auctions. Moreover, it can be used under a relatively low level of 

competition (del Río, 2015). Sealed-bid auction/tender was implemented by all European countries 

except solar-PV auctions in Cyprus and the Netherlands. In descending clock auction, used in Cyprus, 

the price is set through dynamic multi-round bids. Bidding process is realized within a 30 minutes 

auction round where candidates submit as many offers as they want as long as the price offer is below 

the previous offer made (Kylili and Fokaides, 2015). Winners are projects with the lowest price offer 

as long as their price is above a floor price that is undisclosed by the auctioneer. In the Netherlands, 

an ascending clock auction is adopted, where sequential bidding phases are organized with increasing 

prices. Low price bids participate first, then higher prices are allowed to participate until there is no 

more budget available (Noothout and Winkel, 2016).       

Price mechanism:  

Two types of pricing mechanism have been used in Europe: Pay-as-bid mechanism and uniform pricing. 

A majority of European countries is adopting the first type, in which bidder receives the support level 

corresponding to their bid. Strategic behavior involving underbidding is more commonly found in this 

type of price mechanism. Such strategy consists of estimating the value of the last successful bid and 

offering a price marginally below it. In the case where high competition is expected, bidders place their 

bids at the lowest level they can afford (CEER, 2016).  

In turn, under uniform pricing mechanism, the highest bid awarded determines the support level for 

all other successful bid. This price mechanism encourages bidders to reveal their true costs, only when 

candidates are requested to submit one project or bid. The CEER stats that such pricing system is 

“generally accepted to deliver the best results in terms of competitive behavior” (CEER, 2016). In fact, 

even though underbidding can raise the chances of being selected, candidates bidding below their true 

cost incur the risk of winning a support level lower than their project’s costs. Moreover, bidding above 

its true costs decreases candidate’s chances to succeed in the tender. However, it is important to note 

that a uniform pricing coupled with the possibility to submit multiple bids, encourages bidders to be 

strategic by submitting the same project with different prices. This pricing system has been used in the 

second and third round in Germany. Technology-neutral auction in the UK involves uniform prices per 

delivery year (see Appendix B.2). However, CEER highlights that technology-neutral bidding procedure 

combined with uniform pricing mechanism can lead to overcompensation of these technologies. For 

this reason, uniform pricing system in the UK follows quite complex rules involving price ceiling per 

technology. When uniform price for a year is greater than the reserved price for a given technology 

then this technology receives its technology-specific ceiling price.   
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Evaluation criteria and weight of price:  

In Europe, only Portugal and France adopted multi criteria to evaluate and select bids. In French 

tenders, bid prices account today for 40% of the grade while it started with 60% in 2004 and 2005 

tenders. In Portugal, it only weights 20% of the overall evaluation criteria of bids. Such auction design 

with low weight given to price falls within national industrial objective. All other European countries 

studied, except for the Netherlands where timing of application matter, are price-only auctions. This 

is only possible through the implementation of a two stage auction where only candidates meeting 

pre-qualification conditions are allowed to participate in the auction. The rationale behind introducing 

multi-stages selection process is to narrow the field of bidders to only those who have financial and 

technical capability to comply with the terms of the contract. It can also substantially reduce the work 

undertaken by auctioneer to assess the bid for large installation auctions that include stringent 

requirements. For auction involving high transaction costs, IRENA advise policy makers to choose a 

two-phase auction structure to improve the effectiveness of the evaluation process (Ferroukhi et al., 

2015).    

TABLE 2: MAIN DESIGN ELEMENTS OF AUCTION IN EUROPEAN COUNTRIES   

 
Source: Author; Wigand et al., 2016 

* Pricing rule in Germany : Pay-as-bid for the first and fourth auction round and uniform price for second and 

third round.  

Multi-technology auction implemented in the UK involves technology-neutral auctions for two pot of technology 

(i.e. two independent auctions for each pot: one for mature technology and another one for immature 

technology    

It is important to insist on the fact that these design elements involve context depend choices. The 

objective of this sub-section is not to point out the best practice but rather to identify a trend in main 

Cyprus Denmark France Germany Ireland Italy Netherlands Poland Portugal UK 

Dates of auction 

rounds 2013 2005- today 2011- today 2014- today 1995- 2003 2013- today 2011- today 

Not in forced 

yet 2006-2008 2015- today 

Item auctioned Multi-item 

Single item 

(Offshore); 

Multi-item 

(Nearshore) Multi-item Multi-item Multi-item Multi-item Multi-item Multi-item Multi-item Multi-item 

Auction procedure 

Dynamic 

(descending 

clock) 

Static (sealed 

bid)

Static (sealed 

bid)

Static (sealed 

bid)

Static (sealed 

bid)

Static (sealed 

bid)

Dynamic 

(ascending 

clock) 

Static (sealed 

bid)

Static (sealed 

bid)

Static (sealed 

bid)

Technology specific Solar PV 

Project 

specific for 

Offshore & 

nearshore

Solar PV & 

Offshore Solar PV Onshore Onshore

Technology-

neutral &  

project 

specific for 

offshore

Technology- 

neutral (new 

& existing 

installations Onshore 

Multi-

Technology 

(mature & 

immature 

technology) 

Volume auctioned Fixed volume Fixed volume Fixed volume Fixed volume Fixed volume Budget cap Budget cap Fixed volume Fixed volume Budget cap 

Frequency Standalone Variable Variable 3 rounds per yr Variable 1 round per yr 1 round per yr - Variable 1 round per yr

Evaluation criteria Price-only Multi-criteria Price-only Price-only Price-only Price-only 

Price & timing 

of application Price-only Multi-criteria Price-only

Pricing rule Pay-as-bid Pay-as-bid Pay-as-bid

Pay-as-bid & 

uniform price Pay-as-bid Pay-as-bid  Pay-a-bid Pay-as-bid Pay-as-bid

Uniform price 

(by delivery 

year) 

Support scheme FIT FIP FIT FIT FIT FIP FIP FIP FIT FIP

Ceiling No

Yes (only 

Nearshore) Not always Yes Yes Yes

technology-

specific 

technology-

specific Yes

technology-

specific 

floor price yes (unclosed) No No No No yes No No No No
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auction/tender design features in Europe. We can conclude that most European auctions are 

characterized by multi-item, sealed bid, pay-as-bid auctions with technology specific ceiling prices. All 

current auctions follow price-only evaluation criteria except for France and Portugal. As dictated by 

the EC guidelines, the support scheme offered to winning bids is slowly converging toward a FIP 

support scheme (as France is currently shifting from FIT to FIP), but technology-specific auctions are 

still dominant. The frequency of European auction seems to be converging toward systematic 

auctioning scheme with regular and long-term auctioning schedule. This would ensure more successful 

rounds in the future as auctioneer would go into a learning by doing process, improving auction’ design 

round after round (Ferroukhi et al., 2015).    

4.3 – Design elements that ensure project realization in wind energy 

auctions and tenders 
In this sub-section we analyze design elements that ensure project realization in wind energy auctions 

and tenders in Europe. We decided to tackle these design elements in a sub-section on its own as 

project realization constituted a major issue in the first auctions and tenders implemented. We also 

chose to present pre-qualification requirements and penalties in only one technological sector for two 

reasons. First, these design elements may differ from one technology to another. Second, wind 

technology dominates European tenders and auctions while solar-PV technology is auctioned only in 

Cyprus, France, Germany (excluding countries with technology-neutral auctions).      

Qualification requirements are very often used to ensure the seriousness of the bid and avoid the 

participation of companies that have neither the technical capacity nor the financial capacity to deliver 

the project. This reduces the risk of project failure. It is also a way to mitigate the risk of undesired 

strategic behavior (del Río, Steinhilber, Haufe, et al., 2015). However, they increase transaction costs 

for both project developers and auctioneers (Ferroukhi et al., 2015). Pre-qualification requirements 

may concern project developers or the project itself or both. Project developer requirements include 

financial and technical requirements while project requirements concern permits acquisition, grid 

connection agreement and installation requirements.   

Pre-qualification requirements in European countries with technology-neutral auctions or wind power 

auction and tenders are presented below (table 3). All ongoing auctions and tenders (the UK, Denmark, 

Italy and the Netherlands) adopted an extensive list of technical and financial requirements.   
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Qualification 

criteria UK Denmark (Horns Rev 3) Portugal 

permits Issuing construction permit 

grid 

connection 

Settling connection agreement 

financial 

requirements 

Prooving that the project is not receiving funds 

from other RES policies

- No debt to public authorities that exceed DKK 100 

000 (€13 417) (only criterion for Anholt and 

Rodsand)                                                                                                  

- Bank guarantee of DKK 100 million (€13.4 million)  

- Minimum annual average turnover of DKK 15 

billion (€2 billion) over the last 3 years available           

- Equity ratio of 20% or long term debt rating of 

BBB- or above 

- Financial garantees: € 500 000 when submitting 

the bid. Maintained for winners until the contract 

is signed  [for 2008 auction]   €10 000/MW for 

auction participation                                                                                            

- Previous experience in operation and 

maintenance of offshore wind farm of an installed 

capapcity superior to 25 MW (1 reference)                            

- Previous experience in development and 

management of offshore wind farm construction (5 

reference with at least one with an minimum 

installed capapcity of 100 MW) 

- Technical capability: construction and operation 

experience of at least 30 MW of installed capacity 

prior to auction participation 

Further criteria when prequalification criteria are 

met by a number of candidates higher than the 

minimal number of candidates allowed in the 

negotiation phase

- Most relevant references regarding project 

development and management of construction of 

offshore wind farms 

- Most relevant use of systems as Environmental, 

quality and risk management systems

Installation 

requirements 
- Meeting spatial planning requirements                                  

- [for offshore porject] a maximum of 3 phases of 

the project are allowed. (max of 1500 MW for the 3 

phases): Capacity of the first phase should be at least 

25% of the total project capacity; Target Comissioning Date 

(TCD) for the first phase should not be later than 31 March 

2019; TCD for the final phase must not be later than 2 

years after the TCD of the first phase

Specification of type of turbine and foundation 

likely to be used in the project

Other - Suggestions for the negotiations phase                              

- Ensuring a number of trainees in the construction 

phase

Not being selected as winner in previous auctions 

technical 

requirements 

[for installations greater than 300 MW]                         

Submitting a detailed supply chain plan explaining 

how the project will promote competition, 

innovation and skills in the supply chain. This 

supply chain plan should be approved 

TABLE 3: PRE-QUALIFICATION REQUIREMENTS IN OTHER EUROPEAN AUCTIONS/ TENDERS   
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Source: Author 

In Danish and French offshore tenders, pre-qualification requirements involve capital equity 

requirements of at least 20% of the investment cost and installation requirements (location and the 

range of installed capacity specified for auction/ tendered site(s)). While financial and technical 

capabilities of candidates are evaluated in the pre-qualification phase in Denmark (prior to the 

competitive bidding procedures), French tenders evaluate these criteria within the grading process of 

bids along with bid price criteria.   

Finally, it is interesting to note that Portugal is the only country preventing winners to participate in 

future auctions in order to reduce market concentration and “bidding parties are encouraged to band 

together in large consortia spanning the entire production and operation process of a wind turbine 

project” (del Río, 2016).  

Penalties, bid Bond and financial guarantee:  

One of the lessons learnt from the first auction experience in France and the UK concerns the 

importance of penalties in design elements to avoid underbidding and the non-realization of projects. 

Various types of penalties are implemented in Europe. Penalties can be a fixed amount or modulated 

Qualification 

criteria 
Netherlands Italy Ireland 

permits Environmental permit                                                                    

Written permission of the owner of the 

site                                 

Building permission and/or concession                    Securing planning permission 

grid 

connection 

connection offer from the grid 

operator formally accepted by the 

financial 

requirements 

[Projects with a budget claim higher 

than €400 million]                                                                                          

- Bank statement that guarantees at 

least 2% of the budget claim                                                                               

- realisation contract

5% of the administratively estimated 

investment cost per technology upon 

application  (increased to 10% after 

successful participation)

Cash flow statement showing that the 

project is at least break even 

technical 

requirements 

- Proof of their capacity to finance the 

project.                                                                                     

- Proof of financial solidity

Technical description of the porject                        

Feasibility study for priojects larger 

than 500kW or multiple PV project 

adding to 500kW: (since 2014)                                                  

- Investement costs of main 

component of the installation                                                                                         

- Cost-benefit analysis of the 

installation                                                                 

- expected returns on investment                                                         

- Annual Statement to substantiate 

equity - capacity and willingness of 

party financing the project when 

project has <20% equity.                                                                          

- Calculations and projections of the 

expected production for wind energy                                                              

[Wind projects, since 2015]Feasibility 

study  must include a wind report 
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by delay. They can be applied as a reduction of the support period (like in France) or a reduction of the 

tariff paid per MWh (Italy and Denmark). They can also result in the exclusion of projects on the same 

location from future auctions for a specific period (13 months in the UK and 3-4 years in the 

Netherlands). Bidders can however work around this rule by changing the characteristic of the project 

(capacity and/or location). To ensure the payment of these penalties, they are usually implemented 

with the request of bid bonds or bank guarantees. Bid Bonds requirements prior to auction are 

commonly found in most European auctions (Denmark, Italy, Portugal, and the Netherlands). 

Setting an appropriate level of penalties and pre-qualification requirement is often achieved thought 

trial and error across several rounds, looking for the right balance between undesired behavior and 

competition level. Moreover, high level of penalties may impact the realization of projects since paying 

these penalties do not exempt candidates from performing their obligations. Once penalties were 

introduced in France (2004) and in Denmark (2010 -Anholt auction), they were set too high and were 

reduced for following rounds. For illustrative purpose, today, for the case of France, Italy and Denmark, 

penalties for noncompliance to bids’ commitments (as a percentage of support level) lies between 

0.05% (for Italy) and 0.017% (for France) for the same length of delay (see Figure 3).  

FIGURE 3: PROGRESSIVE PENALTY IMPLEMENTED IN ANHOLT AUCTION IN DENMARK (2010)   

*If we assume an awarded price of 20€cents/kWh then the price excluding the connection cost would be 18.903. 

Source: Author; Tiedemann and Wigand, 2026; Kitzing and Wendring, 2015; CRE, 2004; 2012 

 

Italy 

Italy 
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The evaluation of the effectiveness of penalties and pre-qualification requirement for long term 

projects remains a challenge in current auction/ tender design since it is directly linked to the 

realization rate and the availability of such information. Thus the assessment of such design element 

is feasible only after several years from the launch of auction/ tender and only when concerned 

governments closely monitor project realization and publishes these data.   

 

This sub-section showed how all European auctions are adopting pre-qualification requirement and 

penalties for project delay and non-realization and how setting and evaluating such design elements 

remains a challenge in RE auction design.  

V- A Focus on Renewable Energy Auction in France 
Renewable energy tender mechanism in France was introduced in 1996 for wind power technologies 

and is now used for more solar-PV, biomass and hydropower. The design of these tenders evolved 

throughout its implementation. The evolution in the main design elements follows a trial and error 

mechanism and can be divided into three main periods of implementation. The first period concerns 

the launch of the EOLE 2005 programme (presented in section 2.2) between 1996 and 2000 (presented 

above in section 3.2) which turned out to be unsuccessful. The second period involves the first tenders 

organized between 2004 and 2011 under the multiannual programming of investment (Programme 

Pluriannuelle des Investissements, PPI), which also remained unsuccessful. This programme sets 

renewable electricity target by technology and allows the government to invoke tenders when the 

volume achieved under the feed-in tariff scheme does not lead to the desired renewable level for a 

specific technology. The last period regroups all the following tenders organized between 2012 and 

2016.  

Monitoring realization rate in the Netherlands:  

In Europe, the Netherlands monitors project realization one year after contact signature and 

publishes the realization rate for each technology. Realization rates of onshore and solar-PV 

projects under auction mechanism are much lower compared to previous support scheme (FIP). 

Knowing that realization time limit for onshore and solar-PV are set to 4 years and 3 years 

respectively, all projects awarded in 2011 and 2012 should have be completed. However, only 83 

onshore projects awarded in 2011, out of 109, are entirely released (Noothout & Winkel, 2016) 

and only 17 projects out of 23 for solar-PV technology. Half of the solar-PV awarded in 2012 is now 

completed but the two onshore projects awarded in 2012 are entirely realized. Dutch authority 

reacted to such low realization rate and project delay by introducing a new pre-qualification 

requirement in 2014, imposing feasibility studies for projects larger than 500 kW.  
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This section aims to present and analyze the main design elements of the French wind energy and 

solar-PV tenders in the light of other European countries experience during these three periods. We 

will first present an overview of tendering procedure in France and then tackle separately wind tenders 

and solar-PV tenders.  

5.1- Renewable energy tender procedure: 
The design of tender varies between and within technologies, depending on the type of 

technology and the size of the project tendered, but also varies from one round to another. However, 

they all follow one of two types of tendering procedures: a normal procedure and a fast online 

procedure. A call for tender is announced through a press communication by the minister of energy 

and environment. The latter decides on the type of tender procedure and on the main requirements 

and conditions of the tendering documents. Only for offshore wind power tenders, the French 

transmission system operator -RTE (Réseau de Transmission d’Electricité)- defines the features of 

electricity connection for each park and sets a maximum price for grid connection. This information 

will be attached to the tendering document. The RTE will also register the maximal capacity for each 

park in the connecting demand queue.  

The French Regulatory Commission of Energy, called CRE (Commission de Régulation de 

l’Energie), is the one in charge of drawing up the whole tendering document and organizing the tender 

procedure. All tendering documents are accessible online. The CRE is also responsible for answering 

candidates’ questions. All the questions and their related answers are published and made available 

to public to ensure that all candidates are put on equal footing in term of the information available to 

them before submitting their bid. Once the tender is closed, all bids received within the fixed time limit 

and with a complete bid enter the instruction phase in which the CRE constructs an instruction file on 

each bid.  

Thus the CRE makes a first selection of candidates by classifying them and naming the best 

offers that fulfills the tendered volume. It is requested to deliver its reasoned opinion to the minister, 

joined to the instruction file, by two to six months after the tender closing date. However, the minister 

is not constrained by the CRE selection. S/He takes the final decision and delivers to each selected 

candidates its operating authorization. If a candidate withdraws his offer or fails to realize the project, 

the minister can select another candidate. For location specific tenders, commissioned projects are 

requested to contact the transmission System Operator to receive a final technical and financial 

proposal (TFP) of the grid connection. Once a candidate accepts the final TFP, he enrolls in the 

connection demand queue.  
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FIGURE 4: NORMAL RES-E TENDER PROCEDURE IN FRANCE:  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Source : Author ; (CRE, 2016a) 

 

1. Ministers announce all the 
requirements and condidtions 

for the auction

6. CRE  submit to the minister
- a list the complete and uncomplete bids  

(6- 15 days) 

- an instruction sheet on each bid (grade + 
synthesis report) (2 - 6 month)

7. Minister  take the final 
decision & name the 

awarded bids 8. Awarded bids 

9. RTE

realise the technical and financial 
proposal  (TFP) of the  grid 

connection

10. TFP accepted 
11. enroll in the 

connection demand 
queue

3. CRE draw up the 
tendering 
document 

4. Bidders  hand 
over their  

environemnetal 
impact assessment 
file to the prefect of 
the operation's area

2 months before 
their bid sumission

5. Prefet give a 
feed back on the 
candidates file *

[Only for location specific tenders, i.e Offshore tenders] 

2. RTE defines the features of electricity connection for 
each park.

Maximal capacity for each park is registered  in the 
connecting demand queue
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Time frame: normal versus fast online auction procedure 

The fast procedure, as its name suggests, is faster than the normal procedure. This shorter time table 

can be achieved by the nature of the evaluation criteria which consist only of quantitative criteria: 

price and carbon footprint assessment of the equipment used. The instruction phase is thus shorter 

and should not exceed two months. The deliverables from the instruction phase consist only of the 

grade of each candidate and his ranking.  Once the decision is taken, the minister publishes online a 

list with the name of the winning projects. Rejected projects and candidates are notified by the 

minister but no further information is given regarding the reason of their rejection. Winning candidates 

receive immediately their operational authorization without going through any administrative 

procedures. On the other hand, the evaluation criteria of bid in a normal procedure involve qualitative 

criteria which require from the CRE longer bid’s assessment procedure. Generally, this type of 

procedure is implemented when projects have environmental impact. In this case, bidders are asked 

to form an environmental impact assessment file and to hand it over to the prefect of the related 

operation site -at least two months before submitting their bid. If the prefect expresses some 

reservation concerning the project, candidates ought to commit to the action that lifts the previous 

reservation. No bid is evaluated until all reservations are lifted. The instruction phase in a normal 

auction lasts between two and six months at the end of which the CRE hand over to the minister the 

grade of each candidate with a synthesis report. Candidates can request to access their instruction file 

and are informed about the reason of their rejection or acceptance. Once selected, bidders need to 

proceed with the operational authorization request; Adding to this long auctioning procedure another 

administrative procedure to go through.  

It is important to note that the phase between the instruction phase and the minister’s final decision 

has no time restriction. One of the solar-PV developers interviewed expressed that it can be too long. 

This long timetable auction procedure results in higher uncertainties and risks on project developer 

who can also be subject to a lot of pressure from their suppliers. Moreover, administrative procedures 

in France are considered to be long.  
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Overview of the frequency of auction in France:  

The frequency of auctions organized within these three periods is presented in figure 5. The dates that 

appear in the figure are tender closing dates. As we can observe, there isn’t a specific number of round 

per technology and per year. Since tenders are only organized when needed, to ensure that RES-E 

targets are met, they follow a “stop-and-go” implementation. This constitutes a source of uncertainty 

and instability which may raise the risk premium of bidders and participate in lowering the level of 

competition. (Del Rio et al., 2015; CEER, 2016). 

FIGURE 5: FREQUENCY OF TENDERS IN FRANCE (1996 – 2016)  

 
Source: Author; CRE, 2016   

 

 

March 1997 Oct 1997 Jan 1999 Dec 1999

Wind x x x x

Aug 2004 Jan 2005 Jan 2010 Mai 2011

PV x

Wind offshore x

Wind onshore x x

Jan 2012 Feb '12 March '12 April '12 Mai '12 June '12 July '12 Aug '12  Sept '12 Oct '12 Nov '12 Dec '12

PV 100 - 250 kW x x x x x

PV > 250 kW x

Wind offshore x

Wind onshore 

Jan 2013 Fev '13 March '13 April '13 Mai '13 June '13 July '13 Aug '13  Sept '13 Oct '13 Nov '13 Dec '13

PV 100 - 250 kW canceled canceled x x

PV > 250 kW x

Wind offshore x

Wind onshore 

Jan 2014 Fev '14 March '14 April '14 Mai '14 June '14 July '14 Aug '14  Sept '14 Oct '14 Nov '14 Dec '14

PV 100 - 250 kW x

PV > 250 kW

Wind offshore 

Wind onshore 

Jan 2015 Fev '15 March '15 April '15 Mai '15 June '15 July '15 Aug '15  Sept '15 Oct '15 Nov '15 Dec '15

PV 100 - 250 kW x

PV > 250 kW x

Wind offshore 

Wind onshore 

Jan 2016 Fev '16 March '16 April '16 Mai '16 June '16 July '16 Aug '16  Sept '16 Oct '16 Nov '16 Dec '16

PV 100 - 250 kW x x

PV > 250 kW

Wind offshore 

Wind onshore 

Upcoming tenders 

Jan 2017 Fev '17 March '17 April '17 Mai '17 June '17 July '17 Aug '17  Sept '17 Oct '17 Nov '17 Dec '17

PV 500 kW - 17 MW x x x

Wind offshore 

Wind onshore 

Jan 2018 Fev '18 March '18 April '18 Mai '18 June '18 July '18 Aug '18  Sept '18 Oct '18 Nov '18 Dec '18

PV 500 kW - 17 MW x x

Wind offshore 

Wind onshore 

Jan 2019 Fev '19 March '19 April '19 Mai '19 June '19 July '19 Aug '19  Sept '19 Oct '19 Nov '19 Dec '19

PV 500 kW - 17 MW x

Wind offshore 

Wind onshore 

x (ZNI)
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5.2- Offshore wind energy tenders  
As mentioned in the introduction, there is a paucity of research in tendering schemes implemented in 

France and more specifically in French offshore tenders. This mainly explains our extensive sub-section 

on offshore wind energy tenders in France.  

This sub-section aims at detailing bidder requirements, from the documents requested to constitute 

the bid to the financial guarantees and studies imposed on candidates after their selection, passing by 

the evaluation criteria.   

Offshore wind energy tenders are organized in the context of the RE development plan of the Grenelle 

Environment Forum of November 17th 2008 to achieve the objective of 6 GW offshore wind 

installations by 2020. The first step of the action plan entails the mapping of suitable development 

areas for this RE technology. In September 2010, the French government successfully identified these 

areas and launched the first location and technology specific tender on July 11th 2011. A second tender 

followed on March 18th 2013.  

5.2.1. Main features of offshore wind energy tenders:  

Offshore wind energy tenders are multi-item, location specific tenders. The tender follows a sealed bid 

procedure. The bid should include:  

 financial and technical description of the project, 

 a memo on industrial programme, social development and innovation or R&D, 

 the price of electricity offered, 

 environmental impact evaluation, 

 a memo on local acceptability, 

 information on project completion date,  

 a memo on the candidate experience and its characteristics, and  

 a memo on risk management.  

Evalution criteria: 

Once all incomplete bids are eliminated, bids are evaluated and graded according to their price but 

also to non-price criteria listed in Table 4.   
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TABLE 4: GRADE DISTRIBUTION IN 2011 & 2013 OFFSHORE WIND TERM OF REFERENCE IN FRANCE  

 
Source: Author; (CRE, 2016)  

Price criterion:  

The price offered by the developer includes two components: project cost and grid connection cost.  

The first accounts for all the costs related to the wind power project from the cost of pre-development 

studies, the construction, the operation and the dismantling of the installation. It also considers the 

cost of production facilities and electrical work needed until the delivery post of public network of 

transmission of electricity. The second component of the price involves the cost of studies and 

realization of grid connection between public network of transmission of electricity and the delivery 

point on that system. The amount of the second component is set by the RTE and imposed on bidders. 

Only the first component of the price is graded and is worth 40% of the final grade.  

Bidding prices are evaluated according to a minimum and maximum price disclosed on the tendering 

documents. Prices that are equal to or lower than the minimum price set for each farm receive the 

same grade. There is therefore no incentive to bid below the minimum price. Likewise, whether 

Grade distribution % Grading system & sub criteria evaluated 

Price 40

Project cost 

Price ≤ Pmin disclosed in the tender => 40 pt                                                                    

Pmin < Price < Pmax disclosed in the tender  => linear interpolation                                 

Price ≥ Pmax => 0 pt                          

Industrial componant 40

Production capacity
14

Production stage of each main component of the wind energy 

installation: produced, ordered, or neither. 

Impact of industrial activities 2
Distance and volume of each componant of the wind energy 

installation and type of transportation used (road, sea, railway line) 

Technical and financial risk control 22

3
Prior experience in building and developing offshore wind energy 

frams

3 Prior experience in operating offshore wind energy farms

5
Robustess of technical, environmental and social risk analysis and 

pertinence of compensation measures related to these risks

5
Quality and pertience of the measures proposed to evaluate, reduce 

and manage risks linked to maritime safety

2 Alternative supply source for potential citical component 

2
Robustness of the business plan based on the results of financial 

simulations 

2 Robustness the funding in terms of evolving financial conditions 

R&D
2

Pertinence and cost of forseen actions linked the development of 

offshore wind enery on French coast

Envrionmental criteria 20

10 Minimizing the number of wind turbine installed in maritime domain

4

Quality and pertinence of the analysis of existing activities and 

measures to avoid, reduce and compensate the impacts on these 

activities

4
Masures to avoid, reduce or compensate environemental negative 

effect of construction and operation activities 

1 Environmental monitoring 

1
Measures to avoid, reduce and compensate negative impact of the 

dismantling phase
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bidding at the maximum price or higher results in a grade equal to zero which is not specified to be 

eliminatory. In a case where a candidate bidding on a park knows that no other candidates are 

competing with him on this same site, the candidate may decide to bid at a price higher than the 

maximum price. This is what happened for the site of Tréport, the project called “Des Deux-Côtes” (the 

coast of Albâtre and Picarde in the zone of the Tréport) has already been elaborated for five years by 

“La Companie du Vent” (a subsidiary of GDF SUEZ) and was successfully submitted to the public debate 

by September 2010 (Saïsset, 2011). The pre-development phase was so advanced that no other 

developer would have been able to compete with GDF SUEZ on this site. Knowing that, GDF SUEZ bided 

at a price of 220 €/MWh (Saïsset, 2011) despite the fact that the maximum price was set at 175 

€/MWh. Such strategy led to the failure of the bid since the minister dismissed it for its high price. Such 

auction design concerning price ceiling exists in Irish auction. The latter also allowed applicants to bid 

higher than the ceiling price but such bid remains risky since candidates had no guarantee that the 

auctioneer will accept a bid above the ceiling price even if it is the lowest bid (Steinhilber, 2016).  

In 2013 Offshore wind energy tender, an eliminatory price ceiling was introduced and set higher than 

the maximum price (Pmax) disclosed in previous tender. Indeed, in 2011’s round, the maximum prices 

for each site/ park proved to be too low since prices proposed by bidders were around 200 €/MWh 

(Feitz, 2013). A professional interviewed in Les Echos affirms that projects at these prices are hardly 

profitable and according to him prices need to be revised upward by 20% (Feitz, 2013). Unlike for 

medium PV tendered projects, average prices of the awarded projects are not officially announced in 

the deliberation of the CRE. However, they can be estimated using the information given on the market 

electricity price and on average annual surcharge of the Contribution to the Public Electricity (CSPE) at 

the time horizon 2020 and on the market price. In fact, Lipp states that full cost includes “the cost of 

generation plus the support costs” (Lipp, 2007). In the deliberation of April 5th 2012, the CRE 

announced a surcharge of 160€/MWh based on a market value of 66.5€/MWh. Thus average price of 

selected bids are around 226.5€/MWh6. In 2013’s round, ceiling price was set at either €220/MWh or 

the median, raised by 20%, of offered prices of all candidates bidding for the same site, whichever is 

the lowest. This rule may result from government uncertainty regarding an exact ceiling price.    

Non-price criteria:  

Non price criteria are distributed between an industrial component, 40% of the grade, and 

environmental criteria. The first includes the production capacity, the impact of industrial activities, 

technical and financial risk control and R&D.  

                                                           
6 The information on the average price awarded in offshore 2012 tender that is available in the literature is 
200€/ MWh  (CEER, 2016) 
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The production capacity is evaluated through the measures taken in terms of industrial agreements 

to ensure the feasibility of production of each of the main wind turbine components and evaluate the 

timetable of implementation. Highest grade is given to project developers whose main turbine’s 

components are subject to a new production unit, intermediate grade is given to developers whose 

production is only agreed upon and finally, if neither of the two provisions has been made, the grade 

is zero. This criterion aims at providing visibility and stability for wind power industry in France. 

Furthermore, the term of contract imposes on developers to give a technical description of the project 

and to determine the type of technology that will be used for the main components of the wind 

turbines. Any modification needs to be justified and approved. Moreover, a change in the capacity 

offered as a result of studies conducted by the winning candidates should be limited to 85% of 

previously announced capacity. The new capacity request needs to be approved by the regional 

authority of the farm’s site. Knowing that the operational deadline for the first 20% of total capacity is 

six years after the appointment of the winners (T0) (50%, seven years after T0 and 100%, eight years 

after T0), technology is most likely to evolve by then. Such requirements constitute a rigidity for the 

developers. In addition, the average lifetime of a wind turbine is around 20 years. Thus the choice of 

the model of equipment impacts the level of electricity production over these 20 years and thus the 

return on investment. For these reasons, Denmark only asks from bidders to specify the type of turbine 

and foundation likely to be used for the project. Winning candidates need to inform the Danish Energy 

Agency on the final type and model of their equipment chosen three months before the construction 

phase (FEE, 2016).  

The impact of industrial activities is measured by the disturbance and risks linked to transportation 

activities of wind energy components. No further details are giving on the type of disturbance or risk 

that transportation activities can involve. This criterion concerns mainly the choice of industrial 

establishment and suppliers (this criterion will be further analyzed in the next section).  

Technical and financial risk control which weight 22% of the grade evaluate prior experience in 

building, developing and operating offshore wind energy farms. Risk control involves technical, 

environmental, social, maritime safety and equipment supply. The robustness of the business plan and 

funding are also evaluated. Despite the fact that grade distribution between each of these sub 

evaluation criteria is detailed in the terms of reference (see table 4), no information is given on 

threshold requirements or on the grading system. For example, regarding technical requirements, 

Danish and Portuguese auctions/tenders specify a threshold level of development, construction and 

operation experience (see Table 3). R&D is evaluated by the amount foreseen to be spent on actions 

linked to the development of offshore wind energy on French coast.      
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Last but not least, environmental evaluation of the project includes the minimization of the number 

of offshore wind turbines installed. Projects with wind turbines capacity higher or equal to 6 MW are 

highly incentivized (they receive 10 points on their final grade). Project installing wind turbines capacity 

equal to 5 MW and 3 MW or smaller receives 9 and 0 respectively. Unit capacities in between receive 

a grade calculated by linear interpolation. It is important to note that since 2011, most offshore wind 

turbines installed range between 3.6 and 6.15 MW (IRENA, 2016).    

To summarize, the evaluation of bids is composed of both quantitative and qualitative criteria. The 

former accounts for 66% of the grade, while the remaining 34% includes non-transparent grading 

process.   

Finally, it is important to note that, social development, job creation and SMEs participation are also 

considered in French offshore wind energy bids. The project’s industrial plan, human resources and 

social development plan needs to be detailed in the bid’s documents. The main information which 

developers should specify in their bid includes the share of planned subcontracting agreements with 

SMEs, their planned actions that would contribute to the development of industrial activities, the 

project’s contribution to job creation, the share of SMEs involved in the project’s activities and the 

share of unemployed people that would be hired and their planned human resources training. 

However, they are not integrated into the grading system and thus are not directly evaluated. This 

means that no trade-off “arbitration” can be exercised by developers between these requirements and 

price. They may be considered to ensure local acceptability of the project. 

Pre-development study and financial guarantees imposed on selected projects:  

Once the selection process is over and candidates are selected. Awarded projects are asked to provide 

financial guarantees and conduct pre-development studies.    

France imposed three financial guarantees in its last two offshore tenders: guarantees for all the 

studies and work needed prior to the development phase, for the execution phase and for the 

dismantling phase. These bank guarantees are subject to progressive and successive withdrawal as 

soon as obligation’s compliance is confirmed. The first guarantee amounts to €10 000 per MW and 

should be provided within five days from the winner’s notification date. This represents around 8% of 

the development phase cost of offshore wind farm, knowing that total investment of an offshore wind 

farm of around 500 MW is approximately € 2 billion (Conseil Général de l’Environnement et du 

Développement Durable (CGEDD), 2015) and the development cost accounts for 3% of total cost 

(Figure 6). The second guarantee of € 50 000/MW (1.2 % of total investment and 6.3% of construction 

and installation cost) should be formed as soon as the request for building and operation permit is 
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submitted. The last guarantee is requested before commissioning each part of installation. It should 

be at least € 50 000 by MW installed and is maintained during the whole operation period. 

5.2.2. In-depth analysis of some tendering design element  

In this section we analyze more deeply some design element in French tenders that could favor local 

industry or some renewable energy actors. As we presented above, one of France’s objectives to 

support RES-E is to foster renewable energy technology industry to serve local and international 

increasing demand of RE. Potential benefits of developing a local wind turbine manufacturing industry 

include economic benefits such as job creation and increased local tax base, opportunities for the 

export of domestically produced RET. In order to achieve its objective, France may be using indirect 

supporting mechanism for its local wind turbine industry for two main reasons. The first is that France’s 

neighboring countries such as Denmark, Germany, the Netherlands and the UK are notably among the 

leading large wind turbine manufacturing companies in the market and new entrants will thus have to 

compete with well-established companies in the region (Lewis & Wiser, 2007). Second, ‘protectionist’ 

behavior is prohibited from both the EC and the WTO. In fact, one of the obstacle to localization is the 

prohibition of The World Trade Organization (WTO) to use trade barriers among member countries 

(Lewis & Wiser, 2007).   

Throughout our analysis of wind and solar energy tendering term of reference, we found two tendering 

design elements that caught our attention: the “impact of industrial activities evaluation criteria” as 

well as the remuneration rule of wind energy operators.  

Impact of industrial activities evaluation as a tool to favor local industry?  

In the evaluation criterion of the impact of the project’s evaluation activities, developers are graded 

on their ability to choose their suppliers and the logistic procedure that minimize input transportation’s 

negative externalities and risk (E in equation 1). The latter is measured by the mass in tones of each 

component used for the installation and transported using a mean of transportation (x) over a distance 

in kilometer di(x).  C0 is the capacity installed by the bidder. Bidders with the lowest value of E is granted 

the maximal grade of 2 and higher values of E imply a grade of 2 x (Emin/E). Our interview with FEE back 

up our hypothesis of considering this criterion as an incentive to direct developers towards local and/or 

European suppliers. Such criterion could thus fall within French’s objective to establish a strong and 

developed local offshore wind industry. Even though Chinese manufacturers have until now very 

limited impact in established markets since 2010 -when the first Chinese onshore wind turbines started 

to be used in the European market-, they are expected to exert significant downward pressure on 

prices in the future (IRENA, 2016). This criterion can be seen as a way to push back this pressure. It is 

important to note that disregarding this design element, the cost of transportation already represents 
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around 10% of the upfront capital cost of a wind project. In addition to that, differences in cost of wind 

turbines and shipping cost directed by geography can be very significant between manufacturers which 

sway the choice of developers (Gosman, 2010).  Therefore, even if this criterion accounts only for 2% 

of the final grade (see table 5), it increases the weight of transportation cost in the arbitration between 

lower equipment costs, port cost and distance to the project site. By simulating the impact of different 

supply location on grade, the points lost for this criterion can be easily counterbalanced with only a 

slight decrease in wind turbine equipment price including transportation cost and port cost. These 

simulations are conducted on the site of Saint-Nazaire and are based on the following hypotheses. The 

wind turbine model chosen for the wind farm of Saint-Nazaire, Haliade 150 of 6 MW that weights 1491 

tones is used as a reference. We look at the distance in km between the supply location and Saint-

Nazaire and we simulate different means of transportation for the locations in France. For port to port 

distance, we assumed a vessel speed of 23 knots (see distances in km between different locations in 

Appendix A).  

EQUATION 1: 

 

𝐸 =
1

𝐶0
[0.2∑(𝑚𝑖(𝑠𝑒𝑎) × 𝑑𝑖(𝑠𝑒𝑎))

𝑇𝑠𝑒𝑎

𝑖=1

+ 0.1 ∑ (𝑚𝑖(𝑟𝑎𝑖𝑙𝑟𝑜𝑎𝑑) × 𝑑𝑖(𝑟𝑎𝑖𝑙𝑟𝑜𝑎𝑑))

𝑇𝑟𝑎𝑖𝑙𝑟𝑜𝑎𝑑

𝑖=1

+ ∑ (𝑚𝑖(𝑟𝑜𝑎𝑑) × 𝑑𝑖(𝑟𝑜𝑎𝑑))

𝑇𝑟𝑜𝑎𝑑

𝑖=1

] 

 

TABLE 5: SIMULATIONS OF DIFFERENT SUPPLY LOCATION AND LOGISTIC CHOICES ON THE IMPACT OF 

INDUSTRIAL ACTIVITIES (E) AND THE GRADE    

 

Source: Author 

The lowest E of 361 corresponds to a simulation of one of the project submitted for the site of Saint-

Nazaire by the consortium EDF, Alstom and Dong. The latter planned to build two manufacturing firm 

for nacelles and alternator near Saint-Nazaire and two other in Cherbourg for blades and tower 

production. We assume that the consortium imports its foundation, Jacket, from Rotterdam. In fact, 

Departure (to the port of Saint -Nazaire) E Grade 

Philadelphie (by sea) 3553 0,20

Hong Kong (by sea) 10748 0,07

Cherbour, Montoir-de-Bretagne, Rotterdam (by sea) 361 2,00

Cherbour, Montoir-de-Bretagne (by road), Rotterdam (by sea)  704 1,03

Rotterdam (by sea) 694 1,04

Hambourg (by sea) 985 0,73

Bergen  (by sea) 1213 0,60

Esbjerg  (by sea) 965 0,75

Le Havre, Rotterdam (by sea)  517 1,40

Le Havre  (by Road), Rotterdam (by sea)  1095 0,66
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the Netherlands is one of the leading markets for this component. For the same material, if an operator 

decides to import all the components of the wind turbine from China, then the value of E is fifteen 

times higher and corresponds to the lowest grade 0.07. Such choice starts to be beneficial for the 

investor if the cost of the material and transportation costs from China is lower by 2.3% than the cost 

involved being supplied locally, from the nearest manufacturer to the site of establishment. If we 

assume that the price bid by the consortium EDF and Dong is €200/MW (which leads to a grade of zero 

in the price criterion), the cost of wind turbine produced in and imported from China (including 

transportation cost) is 2.34% lower than the cost of wind turbine in Europe or in France, and the cost 

of wind turbine components accounts for around 60% of total investment cost (see figure 7), then the 

total price offered by a candidate importing from China can reach € 197.09/MW.                                                

FIGURE 6: TOTAL INSTALLED COST BREAKDOWN FOR A REPRESENTATIVE OFFSHORE WIND FARM IN EUROPE 

(2015)  

 

 

This bid results in a grade on price of 1.93 out of 40, compensating a 0.07 out of 2 in the criterion of 

the impact of industrial activities. However, how plausible it is to have a difference of 2.3% in Chinese 

offshore wind turbine compared to European ones? Wind turbine price analysis across countries is 

found for onshore wind turbines only (IRENA, 2016; Smith, 2014). Difference between Danish and 

Chinese manufacturer is reported to be around 40% in 2013 (Smith, 2014) and difference between 

BNEF wind turbine price index and Chinese turbine price is around 46% for the same period (Figure 7). 

We use the average of these differences in price as a proxy of differences in price for offshore wind 

turbine between China and France. In our Saint-Nazaire case study, with a price of €200/MW and 

Source : IRENA, 2016 
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transportation cost assumed to be 20% of total cost for turbine imported from China, difference in 

price between Chinese wind turbine and French one including transportation cost is 10% lower.     

FIGURE 7: WIND TURBINE PRICES IN THE UNITED STATES, CHINA AND THE BNEF WIND TURBINE 

PRICE INDEX (1997- 2016)  

Source: IRENA, 2016 

Moreover, when we look at the last three simulations in table 8, a source of supply from Denmark 

(Esbjerg) by sea has less impact than from Le Havre by road. Our choice of the port of Le Havre is based 

on the industrial plan proposed by the consortium Iberdrola, Eole-RES, AREVA competing with EDF on 

the same site (Saint-Nazaire). In fact, Areva promised to build two manufacturing firms of offshore 

wind turbines at the entrance to Le Havre port. Thus the evaluation rule of the impact of industrial 

activities, as it can be deduced from equation 1, is first an incentive to use sea transport mode. Once 

this mode is adopted, which is more likely for the case of offshore wind turbine projects, then this rule 

can work as an incentive to favor local supply than European one if there is almost no difference in 

wind turbine prices.   

Generator’s remuneration rule: 

Generator’s remuneration rule in offshore wind French tender arouses our attention as such rule, to 

protect operators from unexpectedly low annual wind resources, has not been seen in other auction 

or tender’s term of reference. In Denmark for example, to protect project developers from lower 

annual wind resources than expected, Danish government awards tariff for a fixed amount of produced 

electricity rather than for a specific number of years.  
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As explained above, auction design in France follows a pay-as-bid principle. Generator’s remuneration 

is thus based on the price offered in his bid. This price includes two components, (P1E), which is the 

project cost and (P3R) representing grid connection costs given by RTE.  

Project developer’s revenue (RE + RR) is a function of these two components of the price, annual 

working time in full load hour (FLH) (N) which depends on wind speed, design of wind turbines and the 

installation capacity (C). However, it also varies -in 2011 and 2013 wind tender- with the difference 

between the theoretical annual working time in FLH (N0) estimated and announced by the developers 

in its offer and the real annual working time (N) as showed in Equation 2. Such remuneration law 

reduces risk related to bad years in terms of wind resources. Here investors are provided with a 

relatively stable remuneration for their first part of the remuneration RE (excluding grid connection 

remuneration) when annual working time varies between 90% and 110% of the announced (N0). This 

also provides better guarantees for banks that are lending to investors. For greater variation, 

remuneration is somehow proportional to annual wind speed. When we look closer at the 

remuneration rule outside the ±10 % range, in the rage of variation between ±15% and ±10%, the slope 

of the remuneration function is steeper than for the remaining ranges -where remuneration is 

proportional to the working time of wind turbines in FLH (Figure 8).  

FIGUE 8:  REMUNERATION RULE AS A FUNCTION OF WIND SPEED MEASURED IN FLH 

 
Source: CRE, 2012  

 

On the one hand risk averse generators would prefer to receive constant remuneration on their project 

component RE when wind speed varies between 90% and 110% than receiving a revenue RE 

proportional to wind resource. On the other, we suspect that the remuneration function allows less 

risk averse actors to adopt a strategic behavior in order to maximize their expected revenue. Our 

hypothesis concerning this strategic behavior is to announce a (N0) higher than theoretical working 

time in FLH estimated and thus reducing the price offered which increase the probability of winning.  
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We thus look at the optimal (N0) that maximize the expected remuneration under annual wind speed 

uncertainty and then analyze risk aversion into the decision-making process.  

As explained above R depends on the total capacity installed (𝐶) , real annual working time (𝑁), the 

theoretical annual working time (𝑁0), the price per MW bid (𝑃1𝐸) that reflects the cost of the wind 

project and the price of grid connection per MW (𝑃3𝑅). Remuneration also varies with the difference 

between (𝑁0) and (𝑁).  

EQUATION 2: REMUNERATION RULE 

𝑅 =

{
  
 

  
 
𝐶 × (𝑃1𝐸 ×𝑁) + 𝐶 × (𝑃3𝑅 ×𝑁0)                                                     𝑖𝑓 𝑁 ≥ 1.15𝑁0                

𝐶 × (2.8 × 𝑃1𝐸 × 𝑁 − 2.07 × 𝑃1𝐸 × 𝑁0) + 𝐶 × (𝑃3𝑅 × 𝑁0)     𝑖𝑓 1.15𝑁0 > 𝑁 ≥ 1.1𝑁0
𝐶 × (0.1 × 𝑃1𝐸 ×𝑁 − 0.9 × 𝑃1𝐸 × 𝑁0) + 𝐶 × (𝑃3𝑅 × 𝑁0)       𝑖𝑓 1.1𝑁0 > 𝑁 ≥ 0.9𝑁0    

𝐶 × (2.8 × 𝑃1𝐸 × 𝑁 − 1.53 × 𝑃1𝐸 × 𝑁0) + 𝐶 × (𝑃3𝑅 × 𝑁0)    𝑖𝑓 0.9𝑁0 > 𝑁 ≥ 0.85𝑁0  

𝐶 × (𝑃1𝐸 × 𝑁) + 𝐶 × (𝑃3𝑅 × 𝑁0)                                                   𝑖𝑓 0.85𝑁0 > 𝑁 ≥ 0.5𝑁0   

𝐶 × (𝑃1𝐸 ×𝑁) + 𝐶 × (𝑃3𝑅 × 𝑁)                                                    𝑖𝑓 0.5𝑁0 > 𝑁                       

 

The price offered by the candidate is estimated on the bases of the theoretical working time of the 

wind turbines for the whole support period (i.e. (N0) X 20 years). Bidders announce their estimated 

(𝑁0) in the memo on electricity price in which there are asked to detail the various steps of calculation 

and to list underlying assumptions.   

𝑃𝑏(𝑁0) =
𝑃1𝐸 + 𝑃3𝑅
𝐶 × 𝑁0 × 20

 

Other constraints:  

𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 ≤ 𝐶 ≤ 𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 (𝑠𝑖𝑡𝑒 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐)  

 𝑃𝑚𝑖𝑛 − 
𝑃3𝑅

𝐶×𝑁0×20
 ≤

𝑃1𝐸

𝐶×𝑁0×20
≤ 𝑃𝑚𝑎𝑥 − 

𝑃3𝑅

𝐶×𝑁0×20
 

0 ≤ 𝑁0 ≤ 6000 and  0 ≤  𝑁 ≤ 6000 

In fact, tendering documents set a cap and floor for the size of the project and a price cap and floor 

that are specific to each location.  

In this model we disregard the probability of winning the auction and consider only for the uncertainty 

linked to future annual wind resources. The investor’s expected revenue is subject to wind distribution. 

We used the average hourly working time in FLH of offshore wind turbines in France for five 

consecutive years, from 2008 to 2012 as a proxy for wind speed.  

Estimating wind distribution requires at least ten years of data on wind resources. We thus create a 

larger sample using bootstrap method for quarterly data from the five years (2008- 2012) taken from 
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ERA dataset which simulates 625 fictive years of wind data. This method will allow us to take into 

consideration wind distribution for calculation the expected value of an operators’ revenue E[R].   

the example of Saint-Nazaire:  

420 ≤  𝐶 ≤ 750 

140 ≤  𝑃 ≤ 200 

𝑃3𝑅 = {
290 000 000  𝑖𝑓 𝐶 ≤ 480 𝑀𝑊  

880 000 000 𝑖𝑓 480 <  𝐶 ≤ 750 𝑀𝑊
 

We assume that  

𝐶 = 480 𝑀𝑊 => 𝑃3𝑅 = 290 𝑀€    

𝑃 = 200   

𝑁 = 2753.23 (which represents a capacity factor of 31.4%)  

Thus 𝑃1𝐸 (𝑖𝑛 € 𝑝𝑒𝑟𝑀𝑊)  = 189.03 & 𝑃3𝑅 (𝑖𝑛 € 𝑝𝑒𝑟𝑀𝑊)  = 10.972    

The value of (N) above is the average of annual working time from 2008 to 2012.     

   The expected value of R, E[R], as a function of N0 is represented in the graph below: (with N0 on the 

X-axis and R on the Y-axis)  

FIGURE 9: EXPECTED REVENUE OF OFFSHORE WIND GENERATOR UNDER THE REMUNERATION RULE IN 

2011 OFFSHORE TENDER  

 

Source: Author  

The maximum value of the E[R] can be achieved by announcing a value of 4806.122 for N0. However, 

such announcement is not credible as it corresponds to a capacity factor of 55% which is very high for 

France - as average offshore wind capacity factor in France is around 31.4%-. The ‘second best’ option, 
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is the local maximum at a value of 3061,224 for N0 (i.e. 35% capacity factor) which is 10% higher than 

N (Figure 9). Based on the Levelized Cost of Energy Calculator of the National Renewable Energy 

Laboratory, announcing a capacity factor that is 10% higher, allows operators to decrease their price 

by 1.88% (National Renewable Energy Laboratory, 2016). We can therefore conclude that the 

remuneration rule in offshore wind energy tenders encourages strategic bidding behavior.   

For further analysis, risk-aversion needs to be incorporated into the decision-making process by using 

a utility function and by simulating different risk aversion parameter. An appropriate utility function 

for this study is the constant relative risk aversion (CRRA) utility function which has a constant degree 

of risk aversion regardless of the absolute level of the outcome variable. In fact, CRRA functional form 

has been used when analyzing investment in large scale investments and energy market 

(Chronopoulos et al., 2014; Cotter and Hanly, 2012) as well as in renewable electricity market (Devine, 

Farrell, & Lee, 2014); (Bobtcheff, 2011). The outcome variable in our case is its remuneration.  

EQUATION 3: CRRA UTILITY FUNCTION 

𝑢(𝑅) = {

𝑅1−𝛾

1 − 𝛾
           𝑖𝑓 𝛾 ≠ 1

𝑙𝑛(𝑅)         𝑖𝑓 𝛾 = 1

 

We can model investors in wind energy market using the following investor’s utility function with risk 

aversion parameter 𝛾 ≥ 0. As, mentioned, this part will be left for further research. 

5.2.3. Evaluation of the first two offshore tenders 

In this sub-section we first present the results of the 2011 and 2013 offshore tender in France and then 

evaluate the cost-efficiency and effectiveness of offshore tendering scheme.    

Tenders of 2011 and 2013 resulted in a total of six awarded projects with a capacity of 2 918 MW 

among which 5 projects won by the two largest French electric utilities: EDF EN and GDF SUEZ (see 

Figure 10). Average awarded prices are not disclosed but the Council of European Energy Regulator 

reported that they were around 22 €ct/kWh and 20 €ct/kW respectively which are relatively higher 

than other European countries (see Figure 11) (CEER, 2016).  

Differences in prices may be driven by country specific geographic and meteorological conditions as 

well as the wind turbine model used. Both result in different capacity factors of offshore wind farms 

across countries. However, the Council of European Energy Regulator and the CRE point low 

competition as a result of some parameters in tender design.  
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FIGURE 10: DISTRIBUTION OF TOTAL 2 918 MW AWARDED IN 2011 AND 2013 OFFSHORE TENDER 

IN FRANCE   

  

 

 Source: (Ministère de 

l’Environnement, de 

l’Energie et de la Mer, 

2013) 

 

 

First of all, the time limit of six month imposed on candidates to prepare their bids gives advantages 

to project developers who already conducted studies on the tendered location (CRE, 2016b). This led 

to an average of two bidders per tendered sites (CEER, 2016). Such low competition may have resulted 

in strategic bidding behaviors which may partly explain these high levels of prices.  

The second potential reason behind high prices, is high technical risk faced by bidders linked to 

uncertainties in technical conditions of the site coupled with high rigidity of tender’s technical 

requirements mentioned in the previous session. Indeed, the CRE and the FEE condemn strong 

technical constraints imposed on bidders prior to the realization of study on the location specific 

conditions which are only realized once a bid is selected (CRE, 2016b; FEE, 2016). This technical risk, 

due to a lack of visibility, inflates risk premium and thus the final price offered by bidders.  

Finally, as we presented in BOX 1, bids selection is not only based on multi criteria (among which 

environmental impacts and contribution to R&D) but also based on candidates’ commitment to build 

new production units for offshore wind turbines. In fact, one of government’s objectives behind its 

BOX 1: WINNERS FOR 2011 AND 2013 OFFSHORE TENDERS 

Offshore tender of 2011 offered 3000MW allocated over five different locations: Tréport, Fécamp, 

Courseulles-Sur-Mer, Saint-Nazaire, and Saint-Brieuc. Ten offers have been submitted from at least three 

consortium/ participants. Two consortium: Iberdrola, Eole-RES, AREVA Technip, STX, Neoen Marine, Caisse 

des Dépôts et aérogénérateurs Areva and consortium Eolien Maritime France (EMF) composed of EDF, DONG 

Energy Power and Alstom competited for at least the site of Saint-Nazaire and the one of Saint-Brieuc and 

GDF Suez was the only one bidding for Tréport (750 MW). The minister did not follow the decision of the CRE. 

The latter evaluated that the consortium led by EDF, Alstom and Dong presents the best offers for four parks 

out of 5 (Fécamp, Courseulles-sur-Mer, Saint-Brieuc and Saint- Nazaire. However, the minister chose the 

consortium Iberdrola, Areva and Eole-RES over EDF for the site of Saint-Brieuc in order to meet their objective 

of boosting the French industrial sector in wind energy. In fact, Areva planned for the establishment of two 

manufacturing sites for wind energy components production.   

In 2013, the consortium GDF Suez, Areva and EDP Renovaveis won the two offshore farms tendered for this 

round: Dieppe-Le Tréport (Seine-Maritime, 500 MW) and Noirmoutier (Vendée, 500 MW) (Collet, 2014). GDF 

Suez was also a candidate in 2011 round, but failed to be selected for its high price offered facing no 

competition on this particular site.    
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support for renewable energy deployment is the creation of a strong and competitive wind energy 

industrial sector even if it is at the expense of higher RES-E prices (FEE, 2016).    

In addition, large differences in prices between French and some European countries like Denmark and 

the Netherlands can partly be explained by the way they designed their offshore auction. French 

average price of the 2011 round was 1.4 higher than the price awarded in Dutch auction in April 2010 

(including grid connection cost7) (see Figure 11).  

Denmark and the Netherlands achieved record electricity price from offshore power. Prices, without 

grid connection cost, were as low as 10.7 €ct/kWh and 7.27 €ct/kWh for Denmark and the Netherlands 

respectively. These two countries benefit from high wind resource with capacity factors close to 50% 

against 40% and 31,4% in the UK and France respectively (Smith et al., 2015). But also, Netherlands’ 

record price is the result of a switch in the offshore market to turbines that are taller and twice the 

size of old model, reaching 8 MW against 3.6MW. These new turbines are cheaper per MW since they 

can sit in steadier winds and can generate around 22.5% more power (in MW) (Parr, 2016). Last but 

not least, project specific auction design (detailed below in section 5.2.4) adopted in Denmark and 

then in the Netherlands allowed such reduction in price. We can estimate very roughly the impact of 

such design on price by comparing price in Denmark and in the UK awarded both in February 2015. 

We assume that capacity factors of 50% and 45% for Denmark and the UK respectively (see Figure 12). 

Based on the Levelized Cost of Energy Calculator of the National Renewable Energy Laboratory, we 

take into account difference in capacity factor between the two countries by assuming that a capacity 

factor that is 10% higher will lead to a decrease in price by 1.88% (National Renewable Energy 

Laboratory, 2016). Finally, we assume that equipment cots, O&M cots, fuel and labor costs are the 

same between the UK and Denmark. Following these hypotheses, we estimate that adopting a project 

specific auction can reduce price by a maximum of 3.44 €ct/kWh.   

From that, we can conclude that adopting a more flexible term of reference, France can reduce its 

price and achieve its 6 GW target by 2020 more cost effectively. It is, however, still early to assess the 

effectiveness of French offshore tender since the operation time limit of the first phase (20% of total 

capacity installed) is 6 years after the selection of candidates. Construction phase is thus expected by 

2018.   

As for policy effectiveness in terms of direct economic benefit, seven new factors are planning to be 

built. Alstom planned to create two factories in Saint-Nazaire and Cherbourg that represent 

approximately 500 direct job creation. It inaugurated its first manufacturing industry in Saint-Nazaire 

                                                           
7 Grid connect cost are around 10% of total investment cost (FEE, 2016) 
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end of 2014 and is planning to export 66 of wind turbines to Germany. This activity is expected to lead 

to 140 jobs by the end of this year (ADEME, 2016).  Areva, which won three offshore wind energy farms 

out of six in the French offshore tenders of 2011 and 2013, committed to build five manufacturing sites 

in Le Havre, leading to 700 potential new jobs. However, these sites are threatened by the Merge of 

Siemens and Gamesa (that holds 50% of Adwen with Areva) (ADEME, 2016; Dodd, 2016). It is also still 

early to assess direct economic benefit, but until today France is way behind its neighboring countries 

such a Denmark, Germany and Spain (ADEME, 2016).   

FIGURE 11: PRICES OF OFFSHORE AUCTIONS AND TENDERS IN EUROPE  

 
Source: Author  
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FIGURE 12: NET CAPACITY FACTOR OF OFFSHORE WIND ENERGY IN EUROPE (BY COUNTRY)  

 

Source: Smith et al, 2015 

5.2.4. Third offshore wind tender: introduction of a new tendering procedure based on 

the Danish model 

For its third call for tender, the French energy ministry announced its new objective of reducing the 

electricity cost from offshore wind energy (FEE, 2016). A new tendering procedure was thus suggested 

by France Energie Eolienne in response to government’s cost reduction request. This new procedure 

called “competitive dialogue” is expected to achieve a reduction in price through a reduction in risk 

premium and an increase in the level of competition.  

Danish model: project specific auction  

Denmark’s first offshore wind farm commissioned dates back to 1991. This early start, prior to most 

other countries, allowed Danish government to refine and adapt the support scheme of this specific 

technology.  

In project specific tenders, as explained in section 4.2, government plays a central role in site pre-

evaluation, site selection and pre –development phase of the project(s) auctioned (i.e. geophysical and 

geotechnical surveys and wind, current, tidal and wave conditions for these preselected sites). The site 

selection system in Denmark ensures that best locations are utilized first (Ferroukhi et al., 2015). Risk 

involved in these stages is then transferred from project developers to government. Moreover, 

qualification phase is considered to be lenient, including neither permits requirements nor connection 

grid agreements (Ferroukhi et al., 2015). In fact, regarding grid connection in Danish offshore auctions, 
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offshore platform is designed, built and operated by the Danish system operator Energinet. In recent 

rounds, even environmental impact assessment is performed by the government (DEA) while it was 

undertaken by auction’s winner. Therefore, bidders only need to prove their technical and financial 

capability. Awarded projects receive a license to carry out preliminary investigations, to establish 

offshore wind turbines and to exploit wind power for 25 years (with the possibility of prolonging this 

period). They also receive an approval for electricity production in compliance with electricity 

legislation. Thus, project developers have only to bear the risk linked to project implementation such 

as delays and technology price changes. 

All this participated in the considerable reduction of both risk premium and capital cost in the latest 

2015 auction. It also played a role in reducing the time between the auction and the actual contracting, 

allowing more accurate price estimations of main components and services. (Ferroukhi et al., 2015)      

A model which is followed: The new “competitive dialogue” tender procedure in France  

France is also planning to model on the Danish offshore auction design applied in four out of seven 

Danish wind farms auctions (Homs Rev 2, Rodsand 2 (first try), Horns Rev 3 and for nearshore wind 

frams). The “competitive dialogue” tendering procedure (procedure de dialogue concurrentiel) would, 

for now, only concern offshore wind power. It is composed of three stages: 

1- Pre-requirement stage based on financial and technical requirements.  

2- Negotiation stage between the French energy minister and pre-selected candidates on the 

content of the term of reference and a provisional planning for the project.  

3- Normal procedure: candidates submit their bids and the tender procedure follows the same 

procedure explained above. The CRE can inform candidates of any missing or incomplete 

document and extend the period of submission equally among all candidates. However, this 

new condition is contested by the CRE, considered as an additional element that complexifies 

tendering procedure. (CRE, a2016)  

The first stage includes some elements of the “fast procedure” implemented for medium solar-PV 

tenders. Candidates are asked to submit a soft copy of the documents required for this stage and the 

instruction phase should last maximum two months. The list of selected candidates is not available to 

the public (Décret n°2016-1129 du 17 Août 2016).  

Pre-selected candidates from this prequalification phase are invited to negotiate main conditions in 

tendering documents (delivery date, technology requirement, etc…) before the bidding round. The 

number of candidates allowed into this phase should fit into the minimum and maximum number of 

candidates. The minimum number, for this new procedure, is already set to three candidates while the 
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maximum number will be specified in the call for tender. In Denmark, the maximum number of bids 

that can move to the negotiation phase was first set to five bids and then to 10 in the 5th round (Horns 

Rev 3 in February 2015). The negotiation stage should be done in French language.  

The last stage of the procedure corresponds to a normal procedure (illustrated in Figure 4 in section 

5.1) with a revised upward weight of price criteria which should now be at least 50% of the final grade. 

This change in weight should be carefully analyzed in future tenders and the weight of each criteria 

should be expressed in euro in order to know its real weight compared to the pricing rule. However, 

with the current “non-fully-transparent” evaluation criteria it is not always feasible to convert 

percentage weight into their equivalence in Euro.  

Like in Danish auction, French government is taking the responsibility of the studies conducted on the 

wind, wave, depth and soil composition. They would be made by public institutions before the final 

submission of tenders, in order to give project developers the chance to consider risks and refine their 

proposals. This way, the duplication of costs involved in these studies that were conducted by each 

winning candidate is avoided. Moreover, it reduces considerably the risk involved in unexpected 

results from these studies that may necessitate project modification and thus new government 

approvals. Finally, it would also reduce financial guarantees set on all the studies and the work needed 

prior to the development phase, which reached € 10 000/MW in previous tenders.  

However, the CRE highlights the need to publish site documentation along with the first tender 

participation notification (prior to the negotiation phase, like in the Danish model) in order to ensure 

greater visibility for potential candidates which in turn would ensure the reduction of risk and the 

increase in the number of bids. In addition, the FEE as well as the CRE suggest that selected candidates 

could be allowed to request additional necessary studies in the negotiation phase (FEE, 2016; CRE, 

2016b).  In fact, for the FEE, as pre-development site studies would be conducted by the government, 

they may not be in line with international standards. This means that some companies may need to 

elaborate further studies, which would reduce the benefit for a project-specific tender on price. 

However, such proposal was not approved by the French energy ministry (Décret n°2016-1129 du 17 

Août 2016).     

As opposed to France, the intervention of the private sector is very important in Danish auction support 

scheme. Danish government involves private companies in the elaboration of pre-development studies 

and the cost of these studies would be reimbursed by the winner of the auction. Private sector may 

also have a role in bidding assessment. After the withdrawal of the winning consortium in the first try 
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of Rodsand 2 (with a bidding price of € 6.7 cents/kWh), the energy ministry called for a third party 

intervention in the winning bid price evaluation (by Ernst & Young)8.   

5.3- Main features and Evolution of solar PV tender design in France: 
In this section, we move to solar-PV tender in France by examining its main features and their evolution 

in time.  

Two independent solar-PV tenders are organized in France: one for PV integrated to buildings between 

100 kW and 250 kW and one for ground-mounted PV installations with a capacity higher than 250 kW. 

Price offered to awarded projects under both type of tenders is pay-as-bid price for a production 

capped to 1500 hours (multiplied by the installed peak power) in Metropolitan France (1800 hours in 

French Overseas Department). For any production above this cap, price is set at 5 €ct/kWh.   

Medium solar-PV installations (100kW- 250kW)   

The first, i.e. medium solar-PV installations, follows a fast online procedure where projects are 

evaluated according to price offer and a simplified carbon footprint evaluation of the module used for 

the installation.  

Carbon footprint evaluation has been added in 2013’s round as an incentive to choose modules 

produced in countries where the carbon intensity of electricity is low i.e. French or European modules. 

In fact, the first call for tender in 2011 followed a price-only evaluation system in five rounds out of 

seven. The sixth and seventh rounds were canceled when French energy ministry realized that most of 

the module used for the awarded installation are imported from China (De l’Epine, 2016). As one of 

the country’s objectives in supporting RES-E deployment is to nurture a local RET industry, a price-only 

auction can hardly achieve industrial development as high competition encourages developers to seek 

low module prices. The French energy ministry justifies the introduction of a carbon footprint 

evaluation as a mean to insure a limited environmental impact of the RET production process, as this 

technology is used for an environmental end. The reduction of emission induced by solar-PV should 

thus not be highly reduced by the emissions produced during its production process (Dargenlieu, 

2016). The weight of price and carbon footprint criteria is distributed as follows: 66% for price (20 

points which corresponds to a price of 80 €/MW9) and 33% for carbon footprint (10 points 

corresponding to 295 kgeqCO2/kW). The latter represents to a CO2 price of 29.5 €/MW (for 2013’s 

tender only, as this value change from one tender to another). Dargenlieu (2016) explains that the 

                                                           
8 The price of € 14.1 cents/ kWh was considered reasonable.  

9 A price of 180 €/MW leads to a grade of zero on price evaluation criterion. (CRE, 2013)  
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upper and lower values set for the carbon footprint evaluation10 is neither based on a shadow value of 

CO2 nor on module prices in France and China. They are set in a way that should incentivize project 

developers to choose among the “environmental-friendly” modules while guaranteeing a diversity of 

choice for bidders. Otherwise, all bidders will choose the ‘best solution’ that would guarantee them to 

win the auction leading to a shortage in production capacity. It is important to note that only a bid with 

a grade equal to zero in price evaluation criteria is subject to exclusion.   

The term of reference of medium PV installations evolved between 2012 and 2015. In the last tender 

organized in 2015, medium installation projects are asked to provide a financial guarantee for project 

execution two months after their selection notification as well as a planning permit. They were set to 

remedy to a high number of unrealized PV integrated in buildings in 2012’s rounds. The realization of 

this type of projects is directly linked to real estate project realization (Dargenlieu, 2016).  

Large solar-PV installations (superior to 250 kW)          

Only three calls for tender were organized since 2012. Large solar-PV installations, more specifically 

ground-mounted PV installations, can have negative environmental impact from artificialisation of the 

soil. Therefore, environmental impact integrates the evaluation criteria and accounts for 17% of the 

grade (5 points). It includes carbon footprint (3 points) as well as bidders’ evaluation of the 

environmental impact of their projects (1.33 points) and of the risks involved (0.66 point). Carbon 

footprint, in 2012 tender, was graded according to highest and lowest value of submitted bids. For the 

last two tenders, it is graded using an upper and lower value disclosed in the term of reference. Finally, 

projects’ feasibility and timetable as well as its contribution to R&D account for 17% and 27% 

respectively. This grading distribution is implemented for ground-mounted PV with innovative 

technologies in 2013’s tender. Thus 57% of the grade can be quantified and evaluated in Euro, i.e. price 

(40%) and carbon footprint (17%). The remaining 43% constitutes purely qualitative criteria.      

Towards less flexibility:  

Until 2014, eligibility for medium and large solar-PV tenders, included project developer already 

benefiting from a FIT. This flexibility was highly welcomed by HESPUL. In fact, as the time frame of 

tendering process in France are relatively long, some project developers are not willing to wait for 

tendering results and would rather start their project under a FIT (even if the latter is low). This 

flexibility is particularly relevant for PV integrated to building since these projects are directly linked to 

                                                           
10 The upper value is set at 2118 leading to grade of zero in carbon footprint evaluation. (CRE, 2013) 
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real estate projects (De l’Epine, 2016).  Today such flexibility is removed and only new installations are 

allowed to participate in tenders.     

Moreover, any change in the equipment used is now prohibited except for the case of default of 

suppliers. These modifications in tendering design came as a response to strategic behaviour of some 

project developers who delayed the construction of their project in order to benefit from the drop in 

equipment cost (De l’Epine, 2016). 

5.4. Two support schemes implemented in parallel: effectiveness and cost 

efficiency analysis   
Tendering scheme in France is used in parallel to administratively set FITs as a potential financial 

instrument to support RES-E when needed. We assess in this section the effectiveness and cost-

efficiency of having these two support schemes implemented together for a same RET: wind energy 

on the one hand and solar energy on the other.  

Wind energy 

After the failure of EOLE 2005 to meet government’s target, French government established the 

principle of purchasing power obligations in the decree n°2000-108 of February 10th, 2000 and the 

first FIT was fixed on June 8th 2001. 

Tariff level was 76.28% higher than the average price of the successful bids in the last auction of 

December 1997. Wind energy projects would receive 8.38 €ct/kWh (55 Fct/kW) -in 2015 prices- for 

the first 5 years of operation. For the following 10 years, remuneration varies between 3.05 and 8.38 

€ct/kW (20 à 55 Fct/kWh) –in 2015 prices- with the site profitability (wind resources). Such location-

specific tariff is inspired by the German legislation of 2000 (Jacobs, 2012). Feed-in tariff was calculated 

based on “the avoided costs for electricity generation from conventional energy sources plus an 

increase for additional social and environmental benefits” (Jacobs, 2012). 

Under PPI Programmation Pluriannuelle des investissements only two onshore wind energy auctions 

were organized. One in January 2005, in mainland France for installations superior to 12 MW, which 

resulted in only seven projects selected, half the number of submission. Less than one third of the 

initial offered capacity was awarded. The average price of the selected projects reached 7.5€ct/kWh 

which is 0.88 €ct below the FIT fixed for low wind resources sites. Minister’s choice of the winners 

differed from the CRE’s classification. In fact, it states that the last project in the CRE classification was 

selected because its price is slightly lower than the FIT. Moreover, with the absence of a price cap, a 

price counting for 60% of the final grade and an elimination criterion that is based only on a grade of 

zero in the technical and financial criteria, two of the awarded projects had a price higher than the FIT. 
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This onshore wind energy auction was the last organized in mainland France. The very last one 

organized in Mai 2011 concerned only French Overseas Department.  

FIGURE 13: DEPLOYMENT OF ONSHORE WIND ENERGY IN FRANCE (2000- 2015) 

 

Source: Author Data from the French ministry of Energy  

The generous FIT for onshore wind energy allowed the country to reach its target of 500 MW by the 

end of 2005. From the beginning of 2005 to the end of 2010, onshore capacity in France was multiplied 

by six with an average annual growth rate of 47% (Figure 13). In July 2006, a new tariff calculation 

methodology entered into force. FIT now reflects the avoided private costs of electricity generation 

i.e. the avoided investment costs and the avoided exploitation costs added by the extra payment 

mentioned above. The initial FIT was reduced to € 8.2 cent/kWh but was provided for a longer period, 

10 years against 5, and then reduced to €2.8 cent/kWh for the following five years for most profitable 

sites. The average tariff over the whole support period increased from € 4.82 cents/ kWh to € 6.4 

cent/kWh for high profitability sites. Such increase cannot be explained by an increase in Levelized cost 

of electricity of onshore wind, since this latter started to decrease before 2005 (see Figure 14). 

However, tariff for project deployed in low wind resource locations see their average tariff reduced by 

€0.18 cents/kWh. This new tariff which still applies today, was criticized by the CRE in 2008, 

denouncing the high profitability of wind energy projects under this tariff and thus the extra cost for 

final consumers. It might have been adopted to ensure 2020’s target by giving greater incentives to 

wind power generation investors while favoring projects in high wind resources areas. In fact, Jacobs 
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(2012) highlights the fact that the French Ministry never disclosed the adopted methodology for tariff 

calculation. He noted that for this reason tariff setting procedure was referred to by an anonymous 

expert of the French renewable energy market as “political tariff”. This means that tariffs in France 

reflect political preferences and economic necessities (in terms of RES-E deployment).  

FIGURE 14: WORLD TREND OF LEVELISED COST OF ELECTRICITY OF ONSHORE WIND 

 

Source:  IRENA, 2016 

The slow down witnessed in France between 2010 and 2013, is primarily due to the implementation 

of the Grenelle 2 de l’environnement in 2010 which led to a more complex regulatory framework. 

Onshore projects come under the ICPE regime (Installations Classified for the Protection of the 

Environment) and the size of the project is floured to five wind turbines. Moreover, new wind power 

development zone can be created only after a long procedure of elaborating onshore patters at a 

regional level. Not to say that with the deployment of onshore wind turbine in the country, the number 

of appeals against onshore projects increased and reached 42% in 2009 (Pialot, 2012). Despite the fact 

that these appeals are rejected 75% of the times, they delay projects and raise the level of risk for 

investors. FEE (France Energie Eolienne) believes that this slowdown is also due to the announcement 

regarding the abandonment of FIT in the coming years (FEE, 2015).  At this pace, the 19 000 MW 

onshore wind power target by 2020 will not be met. Thus the French government reacted by removing 

the project size flour and the regulation on wind power development zone (loi Brottes of 2013).   

Tendering scheme in onshore wind energy failed to succeed with the presence of a FIT mechanism 

implemented in parallel. Despite the fact that the French government had to remedy to a ‘generous’ 
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administratively set FIT in order to boost wind energy deployment and achieve its 2020 target, the 

deployment of onshore projects today still needs to move at a higher pace. Around 1643 MW of new 

annual capacity is needed in order to meet the 19 000 MW target of 2020. Part of the explanation 

concerns low social acceptability of onshore energy deployment and low grid capacity network 

compared to other countries like Germany. These two factors participate in the delay of project 

realization. In France, wind energy projects last five to ten years before being operational while in 

Germany this period lasts maximum five years (FEE, 2016). From a cost-efficiency angle, even though 

onshore FIT is considered to lead to overcompensation, it is relatively low compared to onshore 

European average prices in countries implementing auction/ tender schemes (Figure 15).        

FIGURE 15: ONSHORE WIND POWER PRICES IN EUROPE FROM AUCTION/ TENDER MECHANISM VERSUS 

FRANCE AVERAGE FIT TARIFF  

 

Source: Author 
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Solar energy: 

FIGURE 16: FITS IN FRANCE AND TENDER’S RESULTS IN SOLAR-PV SECTOR 

 
Source: Author; Data source: Ministère de l'environnement, de l'énergie et de la mer, Observation et 

Statistiques; HESPUL, 2016 

 

France’s support instrument for PV deployment is divided into three main phases. Like for wind power, 

both FIT support scheme and tender procedure mechanism coexisted on a legal basis for these three 

phases. The first phase, from 2002 and June 2006, the first tariff for PV installations was set 

administratively at 15.25 €ct/kWh for a specific level of production (1200 FLH in 2002 and 1500 FLH in 

2004) over 20 years to promote the deployment of this technology. This tariff was digressive and 

decreased by 5% and adjusted to inflation. It was set in a way to avoid external costs plus additional 

benefits (Jacobs, 2012). It was considered to be “symbolic” for HESPUL and thus not effective to 

achieve policy objectives (De l’Epine, 2016).  

In July 2006, a new solar PV tariff was set based on a study contacted by the ADEME that aimed at 

defining the necessary tariff to cover generation costs. This tariff was twice 2002’s level. The second 

period, from 2006 to 2010, is characterized by a relatively high tariff that increased by 9.41%. This 

period involves the creation of a new tariff that includes a bonus for PV building integrated modules. 

This bonus was suggested by the ADEME to meet government’s request of finding an instrument to 

favor local industry.  It aims at promoting a niche market in France for French solar industry by creating 

demand for building integrated support equipment. The rational of such strategy is that when a new 
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demand is created, local industries can easily dominate the market since they are the closest to it. 

French solar industry can thus rapidly develop and commercialize equipments for building integrated 

PV modules. Because this type of technology involves higher cost, the bonus covers the difference in 

investment costs (De l’Epine, 2016). FIT tariff added with the bonus reached 60.176€ct/kWh in 2009 

and was considered to be very generous. According to De l’Epine, tariffs reflected real generation cost 

only over a short period in 2006. However, starting from 2007, tariff did not follow the considerable 

decrease in module prices. The CRE criticized the tariff imposed on solar PV because of its high internal 

rates of return for producers that was estimated to vary between 9.7% and 15.2%. The highest rate of 

return may be realized in the case of building integrated photovoltaic modules for residential houses 

(Jacobs, 2012).  

In parallel to the FIT support scheme, the French energy ministry launched in 2009 the first call for 

tender for large solar-PV installation that administers at least one project over 27 regions in 

Metropolitan France and in the region of its overseas departments and territories in order to promote 

a regionally balanced development of PV. 119 projects were received with a cumulative capacity of 

867 MW out of 300 MW offered in the tender. However, the tender was declared unfruitful as the 

average price of the submitted bids were 20% higher than the FIT level set administratively for large 

scale installations. The latter was already “profitable enough” (CEER, 2016), thus no project was 

selected at the offered prices.  

At the end of 2009, new PV capacity installed reached a pick (1.7 GW) and some projects contributed 

to a speculative bubble (HESPUL, 2016). Tariff was thus reduced for the following year and then 

temporarily suspended end of 2010, as registered installation exceeded the 2012 target fixed in 

Grenelle.  

For the Council of European Energy Regulators, French FITs “proved inefficient to adapt to the dramatic 

decrease in production costs that occurred and to control the total installed capacity”. It also highlights 

the “economic-inefficiency of setting multiple support schemes for a same technology” (CEER, 2016). 

Despite the fact that FITs of 2006-2010 resulted in meeting PV target earlier than expected, such 

achievement was highly cost-inefficient as project developers were overcompensated. Moreover, the 

objective of boosting local industry failed since German producers became rapidly well positioned in 

the French market and absorbed a high share of the demand.  

In the third period, 2011- onward, calls for tenders in France have been set up as the main support 

scheme for medium and large solar PV installation. In parallel, FIT (the green line in Figure 16- FIT for 

0 to 12 MW) that applies to these installations (eligible for tendering schemes) was reduced by 64.7%. 
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This new level does not cover investment cost in order to incentivize investors to participate in 

tendering procedures and achieve cost-effective results. For the past three years, only few installations 

have been benefiting from this tariff (no precise data is available on the number of these installations). 

They are either projects that participated in tenders but were not selected or projects that are 

unwilling to wait for tender’s results (De l’Epine, 2016). 

Effectiveness and cost-effectiveness analysis of French tender compared to German auction: 

Competition analysis and effectiveness analysis:   

German auction has been very 

competitive. The capacity submitted 

was nearly 5 times the capacity 

offered in round one (Figure 17). For 

the following rounds, the capacity 

submitted oscillated between four 

times and three times the capacity 

auctioned before falling to only 

twice the capacity offered. High 

percentage of losing bids in previous 

rounds may have discouraged some 

actors to participate in the 5th round. 

This shows that the German market 

of solar PV has the ability to absorb a higher demand but the authority adopted a politics of limitation 

of new installation for them to fit into the monthly rolling target corridor which is between 2.5 and 3.5 

GW each year. Craig Morris (2016) denounces low capacity offered by Germany authority which may 

prevent Germany to reach its solar target. In fact, for the year 2015, only 500 MW were auctioned 

followed by 400 MW and 300 MW in 2016 and 2017 respectively. The new EEG 2017, recently 

presented, doubled the 2017 volume auctioned and announced an annual capacity of 600 MW 

awarded each year (Appunn, 2016). The remaining capacity to reach 2.5 MW annual target is expected 

to be fulfilled by installations with a capacity lower than 100 KW and with a multi-technology auction 

FIGURE 17: LEVEL OF COMPETITION IN SOLAR PV AUCTION IN 

GERMANY  

 

Source : Author ; Bundesnetzagentur, 2015 ; 2016 ; Enkhardt, 2016 
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of 400 MW including onshore and PV energy (Figure 18). This seems highly improbable, but it is still 

early to draw a clear cut conclusion on Germany’s volume restriction policy11.  

FIGURE 18: SOLAR-PV ANNUAL NEW CAPACITY INSTALLED (IN MW) AND CAPACITY AUCTIONED   

 

Source : IRENA, 2016 ; EEG, 2014 ; 2017 

 

The level of competition in French solar-PV tenders sharply increased with time. In 2012, it started 

with a number of submitted capacities which are one time and a half higher than the offered capacity. 

Today, the level of competition for both solar-PV categories is higher compared to Germany, reaching 

a ratio of 7.1 for small and medium solar PV (Sept 2015) and 5.7 for PV larger than 250 kW (June 2015) 

(see Figure 19 below).  For HESPUL, this reduces the accessibility of new actors for future rounds. In 

fact, unsuccessful projects that re-participate in future rounds put pressure on price since they tend to 

have more refined projects and can now afford bidding at lower price (De l’Epine, 2016).    

In terms of regional competition, it is important to note that 80% of awarded projects are located in 

South of France. A project developer from the company Amicus Salus in La Rochelle stated that in their 

region, solar-PV installations are 10% lower than in South of France. It is thus difficult to compete with 

high solar resources regions.  However, high profitability of projects installed in rich solar resources is 

slightly distorted by the so called “quote-part”. The latter is a financial contribution in addition to grid 

                                                           
11 Germany’s new capacity limitation started since the pick of 2012 that reached around 7.5 GW of annual new capacity 

installed. PV FIT was reduced by 1.8% every month from August to October 2013 and then adapted according to previous 

year installation level. FIT reduction reached 1.4% then 1% every month (Morris, 2013; 2014).   
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connection cost which is requested from solar PV project developers of an installation higher than 100 

kW. It is proportional to the capacity installed for the construction of new network’s capacity. The 

amount of this financial contribution varies, between 0 €/kW in Alsace and 69.69 €/ kW in Midi 

Pyrénées, according to the cost of development work necessary to attain regional RES-E targets and 

the cost of new network and/or of network consolidation.   

FIGURE 19: CAPACITY OFFERED, SUBMITTED AND AWARDED IN FRENCH SOLAR TENDERS (2012- 

2015)   

 

Source: Author; CRE, 2016 

As opposed to the German policy, in which despite high level of participation no capacity was awarded 

above the initial volume fixed by the auction, France doubled the volume tendered for the round of 

June 2015 for large solar-PV projects. The 75 MW offered for ground-mounted solar PV (≤ 5MW) was 

augmented by an additional 150 MW and the 125 MW tendered for ground-mounted solar PV 

(between 5MW and 12 MW) was increased to 420 MW. France’s initial 2020 target of 5400 MW for 

solar-PV was exceeded in 2015. It was thus revised upward to 8000 MW (by 2020) and recently (April 

2016) the government announced its new target for 2018 of 10 200 MW. France is thus neither abiding 

to its yearly rolling target corridor nor to its 2020 target (HESPUL, 2016), and seems to be willing to 
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absorb as much solar-PV demand as it can in order to catch up with Germany, the UK and Italy. 

Germany reached 40 GW of solar-PV installation by the end of 2015. Italy and the UK have a cumulative 

capacity of 19 GW and 9GW respectively for the same period. For the coming years, France fixed a 

tendered volume of 1000 MW per year for 6 years for ground-PV installations and 450 MW per year 

for rooftop installations for the next three years (in addition to 50 MW tendered for ZNI-non-

interconnected zones) (Figure 20). If met, these annual objectives would also lead to a cumulative 

capacity in 2018 which is higher than France’s 10 200 MW target.   

FIGURE 20: SOLAR-PV ANNUAL AND CUMULATIVE CAPACITY IN FRANCE (2005- 2015)  

 

Source: Author; Data source: Ministère de l'environnement, de l'énergie et de la mer, Observation et Statistiques; 

HESPUL, 2016 

German and French solar-PV auction/tender appear to be highly effective due to high competition, 

despite the absence of data on their respective realization rate. In France, even though tenders have 

been organized four years ago and commission deadline is set between 20 months (for medium 

installations) and 24 months (for large installations), French government has still not compiled any 

type of information regarding realization rate of awarded projects (De l’Epine, 2016; Dargenlieu, 2016).  

Price analysis:  

Even if prices between France and Germany are hardly comparable for three main reasons presented 

below, both show a decreasing trend.  
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The first reason concerns variation in main design elements between German auction and French 

tender. In German auctions projects from 100kW to 10 MW compete with each other’s. While in 

France, French Energy minister organizes separate tenders for projects between 100 and 250 kW and 

for projects higher than 250 kW. Thus prices do not represent the same type of projects. Additionally, 

pricing system are not always the same. In fact, Germany is switching between pays-as-bid price 

schemes and uniform prices. The latter was used to prevent speculative behavior on decreasing 

module prices (Tiedemann, 2015); While France adopts Pay-as-bid scheme for all its rounds.   

The second reason falls within the fact that difference in price is also linked to difference in module 

cost, inverter cost and balance of system cost -including installation costs- and capacity factor which 

are country specific. For example, Figure 21 shows a considerable difference in balance of system costs 

between France and Germany. Balance of system costs are more than twice the one in Germany. Major 

differences are in construction, operation, and environmental permits cost, financing costs, 

mechanical installation costs and grid connection cost. Margin, in Figure 21, which is the profit of 

project developers as well as all their costs including wages, finance, customer service, rent, office 

supply ect, is more than the double in France compared to Germany. Such differences in balance of 

system costs can be explained by the consequences of higher deployment level of solar PV in Germany 

compared to France. The capacity factor depends on country’s solar resources and on the technology 

used (single or two-axis tracking or none). France has higher advantage in terms of solar resource with 

an average capacity factor of 15.06% in 2014 against 12.6% in Germany for the same year (Renewables 

Ninja, 2014).    
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FIGURE 21: BREAKDOWN OF SOLAR PV BALANCE OF SYSTEM COSTS BY COUNTRY IN 2015 

 

Source: IRENA, 2016 

The third reason concerns the auction and tender results disclosed by the respective authority of both 

countries (Figure 22). French authority announces the highest and lowest price offered of complete 

bids submitted and do not disclose any information on the average price of selected projects for solar-

PV installations with a capacity higher than 250 kW. The price estimated in Figure 22 for the round of 

September 2013 is calculated using the information enclosed in the ministerial deliberation of March 

19, 2014, announcing a surcharge of 54€/MWh based on a market value of 46€/MWh (CRE, 2014).Thus 

average price of selected bids are around 10€ct/kWh. 

On the other hand, for German auction’s results, disclosed information in price bids varies from one 

round to another. For rounds with uniform price, highest and lowest bids as well as average bids are 

published for both complete bids submitted and awarded bids. As for rounds with pays-as-bid price, 

available information varies considerably (see Appendix D for more information) but average prices 

awarded are always disclosed. For the last two rounds (April and August 2016), the German authority 

decided not to disclose the level of the lowest bid awarded (Enkhardt, 2016).  
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FIGURE 22: OVERVIEW OF INFORMATION DISCLOSED REGARDING BIDS PRICES IN GERMANY AND 

FRANCE  

 
Sources: Author - Data sources: HESPUL, 2016; Bundesnetzagentur, 2015; 2016; Enkhardt, 2016 

 

Finally, ceiling price for both countries are always disclosed in the terms of reference documents. 

Despite the fact that ceiling prices disclosed in French tenders are technology specific and project size 

specific and thus varies according to the type of solar technology, the size of the project and the 

geographical location of the project (Metropolitan France and overseas departments and territories), 

they are still higher than Germany ceiling prices. The lowest ceiling price for ground-PV in the round of 

June 2015 is 15 €ct/kWh compared to 11.18 €ct/ kWh in Germany.     

Therefore, not only that differences in prices across countries must be analyzed cautiously, but also 

information on the results of bids disclosed that are different from one country to another makes the 

price analysis even harder. If only average price of solar-PV superior than 250kW in French tender 

was available, comparison between France and Germany would have been possible as all projects 

awarded in most German auction rounds are higher than 500 kW.   

Cost-effectiveness analysis:   
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FIGURE 23: EVOLUTION OF BIDS’ PRICES IN FRENCH TENDER AND GERMAN AUCTION (2012- 2016)  

 
Source: Author; Data collected from CRE, 2016; Bundesnetzagentur, 2015; 2016 

(For further information on the decrease in price between pay-as-bid and uniform pricing in German auction 

and potential realization rate, see Appendix E) 

 

Both French tender and German auction seems to be cost-efficient as prices decrease over time. From 

the start of solar tendering mechanism in January 2012, average awarded prices have decreased by 

40% for small and medium solar-PV installations in France. On the other hand, over only one year and 

four months, solar-PV average price for Germany decreased by 21%, reaching 7.23 €ct/kW in august 

2016 against 9.17 €ct/kW in April 2015. Price reduction achieved in Germany is higher than the level 

achieved in France, -17%, over two years (September 2013 to September 2015). This difference can be 

attributed to low volume offered by German auctions compared to its market demand which trigger 

intensive competition. Even if attributing the decreasing trend of prices to the level of competition 

induced by the use of auction mechanism needs deeper analysis, involving econometrics. However, as 

module price stagnated between 2013 and 2015, we can push aside the assumption that this decrease 

is linked to a drop in module cost – assuming that the cost of module produced in France follows 

worldwide trend- (see Figure 24). One can argue that module price today accounts for only 30% of 

total cost (De l’Epine, 2016) and that decrease in cost can be the result of other costs such as 
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installation cost. As for the decrease in weighted average prices in French tender in 2012 for both 

rooftop installations and for ground mounted installations, part of the reduction in price is the result 

of decrease in solar-PV installation costs. Competitive process plays also a role in 2012 drop in prices 

as well as in the increasing trend of price reduction in 2013-2015, as total capacity of submitted bids is 

increasingly exceeding the tendered volume (CEER, 2016).  Indeed, several project developers 

interviewed affirmed that high competition and low rate of accepted projects put pressure on prices. 

“It is becoming hard to maintain a good level of profitability” (Valsolar, 2016).  

FIGURE 24: GLOBAL PV MODULE PRICE TRENDS (2009-2016)  

 

Source: IRENA, 2016 

We can thus conclude that, if projects are realized, German auction and French tender in solar-PV 

sector are achieving effective and cost-efficient outcome in terms of RES-E deployment and price 

reduction. As for French objective of nourishing its solar-PV industry, increasing competition in 

tender’s rounds coupled with the carbon footprint evaluation criteria would potentially benefit French 

solar industry. For Dargenlieu (2016), this criteria benefited French solar-PV module producers in a 

sense that they were able to survive international competition. Today, there are more or less ten solar-

PV module producers in France but economic benefits regarding job creation in this sector is relatively 

low with an increase of only 1% of full time employment in solar-PV components production industry 

(ADEME, 2016).  

 

Small actor analysis in solar auctions in Germany and Netherland and in French tender:  

In this section we will evaluate the equity of Solar-PV auctions and tenders in France, Germany and the 

Netherlands. As explained in the methodology, an equity evaluation of a policy involves market 
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accessibility of small actor assessment. In this study we define small actors as local cooperatives, Non-

governmental organization, local public institutions, small project developers and private citizens.    

The reasons behind the difficulties for small actors to participate in auction mechanism are four-fold. 

The first lies in the size of projects developed by small actors. They are generally small projects which 

do not benefit from economies of scale that would allow a reduction in production cost. Small actors’ 

bids are thus generally higher than the price offered by large cooperation or private companies, 

reducing their chances to succeed in the auction or tender. The second reason concerns transaction 

costs of auction or tenders. They tend to decrease as bidder’s familiarization with tendering or auction 

mechanism increase (Lairila, 2016). Moreover, when auction design are complex, small actors may 

either be discouraged from participating in this system or may participate without knowing how to be 

strategic as they are generally less familiar with auction mechanism than large project developers. A 

fourth reason concerns access to finance which is relatively harder for small actors which do not only 

affect the financing of the project but also their ability to pay bid bonds or financial guarantees (del 

Río, Steinhilber, Haufe, et al., 2015).  

Actors’ diversity in the energy sector leads to a diversity of project types and a diversity of site location. 

As mentioned above, small actors tend to develop small to medium size installations. Moreover, local 

cooperatives as well as individual citizens usually invest in their community or in their own region, 

while large enterprises rather seek most profitable locations. These elements are more favorable for 

social acceptability of RES-E auction system and  RES-E projects more generally, which is a key element 

in RE policy effectiveness (del Río & Linares, 2014).    

Some countries such as Germany and the Netherlands are aware of the importance of actors’ diversity 

in RES-E deployments as they either state it as one of their objective or design their auction in a way 

to make it accessible for small actors.  

In the case of Germany, one of the objectives of its EEG program is to promote SMEs and citizen 

cooperatives and to achieve certain diversity among market players (EEG, 2014). However, German 

auction proved to be ineffective in terms of this objective, concentrating awarded projects in the hand 

of large private companies (GmbH & Co. KG which is a form of business that combines features of 

limited liability company and limited partnership) (Bundesnetzagentur, 2016; Lairila, 2016). As a result, 

most projects selected offered a capacity higher than 5 MW. The smallest project commissioned 

reaches 1 MW. The only difference for the second round is that price offered as uniform prices and 

three civil law partnerships’ projects succeeded in the auction. In the third round, under uniform prices 

as well, successful bids were slightly more diverse, with three individual citizens, three civil law 
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partnerships and two registered cooperatives. The smallest project commissioned represented a 

capacity of 500 kW. In the fourth round, pay-as-bid prices were implemented, leading to similar results 

as in the first round but with two successful projects below 500 kW (Bundesnetzagentur, 2016). Morris 

Craig states that not only high competition is preventing small actors and more specifically 

cooperatives to win in the auction but also the way auction is designed push back these players from 

participating in the auction in the first place. The presence of two bid bonds (one with the submitted 

bid and another after project selection) and relatively high penalties for delays (compared to France, 

see Table 6) may be key elements in the low participation of cooperatives. Moreover, the shift from 

pay-as-bid to uniform price for the second and third round revealed the relative successfulness of 

uniform pricing system in achieving a higher level of diversity in the type of actors awarded. Germany 

is thus planning to introduce some amendments in its current auction design that offers special rules 

for citizen RE projects. In the reform of the Renewable Energy Act (EEG 2017) that will take effect on 

January 1st 2017, cooperatives and individual participants can benefit for uniform pricing mechanism 

and are awarded the highest FIT accepted. However, minimum project size eligibility is removed 

upwards to 750 kW instead of 100 kW. Introducing differentiated rules into auction design has been 

implemented in Netherland’s auction and proved to be successful in attracting small actor 

participation.  

Dutch auction design includes differentiated qualification requirement according to project size. It 

exempts projects smaller than 500 kW from submitting a feasibility study.  Adding to that, no bank 

statement or bank guarantee and realization contract stating a timeframe for project realization is 

requested from projects with a budget claim less than €400 million. Finally, concerning the level of 

penalties, a fine of maximum 2% of the budget claim of that project must be paid, but this applies only 

to projects that claim more than € 400 million. However, it is interesting to note that no project claimed 

this threshold budget and no information justifying this threshold are available (Noothout & Winkel, 

2016). All these elements in auction design may explain the accessibility of Ducth auction system to 

small actors and its success in attracting these types of players. In fact, the share of small and medium 

enterprises (SMEs) participating in the auction is very high, with around 70-80% of total participants. 

Moreover, the participation of non-profit organization such as NGOs and municipalities accounts for 

20-10% of total submitted bids. However, this share decreased from 20% to 11% from the first 2011 

auction to 2015.  

Tendering design in French solar-PV auction, more specifically, the separation between medium 

installation and large installation, results in a diversity of project size among commissioned 

installations. However, concerning the diversity of actors, HESPUL and interviewed developers 
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denounce the long time frame and the complexity of solar-PV tendering in France. They are considered 

as hampering factors for the participation of public institutions and small actors. For example, De 

l’Epine (2006) explains how public institutions wishing to install solar-PV on their rooftop are giving 

private companies access to their roofing to install solar-PV. This alternative is chosen as directly 

participating in tenders is too risky and costly for them (De l’Epine, 2016). One of the project developer 

interviewed criticized the low rate of success in recent auction rounds. For these reasons, they now 

only participate in tenders when it comes from a specific request from their client. “We believe that it 

is a doomed system for medium installations. As solar-PV will soon become more profitable without 

subvention, we advise our clients to invest in self-consumption solar-PV without going through 

tendering schemes which is too costly and risky” (Valsolar, 2016). However, the DGEC is satisfied with 

the current level of “actor’s diversity” achieved by the auction. Unlike Germany and the Netherlands, 

no data has been published on the distribution of awarded projects by type of actors.   

TABLE 6: PREQUALIFICATION CRITERIA AND PENALTIES IN FRANCE AND GERMANY FOR SOLAR-PV 

TENDERS AND AUCTIONS  

 
Source: Author 

  

Prequalification crietria and penalties in France and Germany for solar-PV tenders and auctions

France (medium and large solar-PV tender) Germany (ground-mounted solar-PV auction) 

Bid bond Financial guarantee once a bid is selected 

- 1st bid bond (financial secturity) (4€/kW)                                                                                           

- 2nd bid bond (from successful bidders): higher security for the 

penalty to be handed after 10 working day from the winners 

annoucement

Quaication requirement

- Capital equity of 0,6  €/MW (capacity of all its solar-PV 

installations commissioned and/or in grid connection waiting 

list)           

- the share of activities subcontracted to SMEs (tender of 2012 

& 2013 only)                                                                            

- Recycling of solar-PV modules                                                                          

- proof of certain project planning stages + planning approval by 

the responsible authority (if this approval is preliminary => 

double bid bond is requested) 

penalties 

- For non compliance with commissioning deadlines:                   

[medium PV] 5 euros/kWt, min:5 000 euros & max: 100 000 

euros.                                                                                           

[Large PV]:   maximum penalty can reach:                                                                            

o 5000  € for a capacity installed < 1 MW;                                         

o 5000 €/ MW for installations between 1- 20 MW;                                

o 100 000€  for installation capapcity  > 20 MW.                                                                                                                         

- Delay in commissioning leads to a reduction in contract 

duration by the double of of the delay. 

- if the project is not commissioned within 24 months => the 

contract expires and penalties are as follows:                                                           

> for bidders with preliminary planning approval 50€/kW,                  

> otherwise penalty is halved (25€/kW). Penalty is secured by 

the second bid bond.

- If the project is not commissioned within 18 month, the 

guaranteed price level decreases by 0.3 cent/kWh.
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Conclusion  
Auctions/ tenders in RES-E sector started to be used in the early 1990s with the liberalization of the 

electricity market, as the outcome -which here is price- result from a competitive bidding process. 

When liberalized market with high level of competition sets a price, it is commonly defined as being a 

cost-efficient outcome. Following this reasoning, the intuition we had throughout our study of past 

auction experience is that the main objective from auction design is to achieve a high level of 

competition to reduce prices. However, cost-effectiveness turned out to be a challenging outcome in 

RES-E sector. Aside for the problem of bidding under its true cost which is commonly known in all 

auction mechanism, the long period of time between winner’s selection and project realization and 

the rapid change in RET equipment cost leads to strategic behavior. Project developers “bet” on future 

price drop when setting their prices and may delay project realization to benefit from further decrease 

in equipment costs. Other than delays, unviable projects end up not being realized, compromising 

government RES-E target achievement as well as climate mitigation. Moreover, cost-efficient outcome 

would involve the concentration of installations in the most profitable sites. However, in RES-E, such 

concentration leads to NIMBY syndrome, hampering planning permission acquisition and/or delaying 

project realization which increases transaction cost.  

In the recent wave of auction and tender scheme implementation in Europe, auction/tender design 

have been increasingly complex in order to avoid auction drawbacks. To prevent delays in project and 

non-realization, all ongoing auctions and tenders (the UK, Denmark, Italy and the Netherlands) 

adopted an extensive list of technical and financial requirements. In addition, penalties were 

introduced and then adjusted in a way to balance out between realization rate and the level of 

competition.  

Moreover, by comparing main design elements in ten European countries, we discerned a convergence 

in some of the features of auction design in RES-E. European auctions and tenders are mainly 

characterized by multi-item, sealed bid, pay-as-bid and price-only auctions with technology specific 

ceiling prices. Most countries are implementing technology-specific approach and are moving towards 

a FIP offered to the winners. FIP implementation has been urged by the European Commission in order 

to further integrate RET into the market system, but at the same time, offshore auction or tender 

design in some countries protects operators from annual wind variation. Finally, project-specific 

auction/tender for technologies with high pre-development costs are being increasingly implemented 
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to achieve cost-efficient objectives for offshore wind power by reducing risk and avoiding duplication 

costs.  

In our case study of France, among the most striking findings is the sharp difference in the evaluation 

process of bids compared to other European countries. In fact, we found that 66% of the evaluation 

criteria in offshore tenders (43% in the solar-PV for large installation) are purely qualitative. This raises 

questions on the level of transparency in the selection process as well as on the main purpose behind 

the implementation of such mechanism. In fact, as France failed to develop a strong and competitive 

wind and solar manufacturing industry under its generous FITs support mechanism, we believe that 

auction implementation is a tool to indirectly achieve a degree of protectionism. In addition to that, 

we found that some elements in offshore French tender, such as the operator remuneration rule, 

encourage strategic behavior.  

Finally, our section on French tendering assessment involved major limitations due to the unavailability 

on average price information for large solar-PV installations and offshore wind installations as well as 

the unavailability of statistics on realization rate. This is relatively surprising from a system that is 

usually implemented to reveal hidden information.  

Going further:  

Our RES-E tendering scheme assessment sheds light on the ineffectiveness and cost inefficiency of 

tenders under the coexistence of an alternative supporting mechanism for the same technology which 

is particularly relevant in the onshore wind power sector. Moreover, results analysis of offshore wind 

tenders also revealed cost-ineffective linked to government willingness to achieve economic 

development benefits from RES-E deployment at the expense of higher prices. From these results, we 

believe that further quantitative analysis is needed in order to assess the welfare impact of shifting 

towards a market based mechanism i.e. auction or tender mechanism. This would mainly require 

detailed information on transaction costs for both auctioneers and bidders. Precise information on 

prices and evaluation procedure also need to be available in order to assess the impact of such 

mechanism on the reduction of price. This is not to say, that dynamic effectiveness and cost-efficiency 

needs to be analyzed. This is particularly relevant for the case of France, as it  encourages energy mix 

diversity and R&D in its tendering scheme.      
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Appendix  

Appendix A : Distance in km between the supply of wind turbine location 

and the port of Saint-Nazaire 
 

  Distance in km 

St Nazaire - China: port of Hong Kong  17301,38 

St Nazaire - USA: Port of Philadelphie  5719,05 

St Nazaire - Cherbour (Road) 352 

St Nazaire - Cherbour (Sea) 622 

St Nazaire- Montoir-de-Bretagne (Road) 5,1 

St Nazaire - Allemagne (Road)  1212 

St Nazaire- Allemagne: Port of Hambourg  1585,31 

St Nazaire - Norvège: Port of Bergen 1952,01 

St Nazaire - Denmark: Port of Esbjerg 1553,83 

St Nazaire - Netherland: Port of Rotterdam 1116,76 

St Nazaire - Le Havre (Sea)  737,10 

St Nazaire - Le Havre (Road)  396 

 

Source : www.sea-distances.org 

 

Appendix B: Technology-neutral auctions 

B.1 - The case of the Netherlands:  

Dutch auctions are organized yearly and volumes awarded are defined by an annual budget ceiling set 

for each auction round for all 

technologies and all categories together. 

Technologies that fall under RES-E, RES 

for heating and cooling (RES-H&C) and 

biogas are eligible for the auction. There 

is no minimum or maximum size limit for 

projects except for Solar PV in 2012 

auctions. Only solar-PV project larger or 

equal to 15 kW can participate in the 

auction. Onshore projects are divided 

into two project size: projects smaller 

than 6 MW and projects larger than this 

threshold. A maximum base price that 

applies to a maximum number of FLH 

FIGURE 25: OVERVIEW OF SDE+ AUCTION DESIGN  

Annual Auction SDE+:  
Budget ceiling & maximum base price  

Round  

Phase 1 : maximum base price x €/GJ 

Free categroy : 
bids < x €/GJ 

Technology specific 

auction bids =  x €/GJ 

Phase 2 : maximum base price y €/GJ  

Free category : 
bids < y €/GJ 

Technology specific auction 
bids = y €/GJ 

http://www.sea-distances.org/
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specific to each technology are made publically available for comment in the summer of the previous 

year. However, Dutch auctions are designed to include a sub technology-neutral auction called ‘free 

category”. In fact, auctions are organized in phases - in each round- (see figure 25). 

Each phase sets a maximum base price in which bids equal or lower to this maximum base price can 

participate. Bids that are lower to the upper limit of the phase can compete in the “free category” sub 

auction. Such design favors first cost-effective and mature technologies that can participate in the first 

phase where they have a greater chance that a sufficient budget will be available. On the contrary, 

technologies with a higher maximum base amount needs to wait for following phases. However, the 

“free category” enables bids with a price lower that the maximum price set for its technology to access 

the scheme sooner. Immature technologies of which costs are on average higher than 15 €ct/kW, for 

the 2012 auction (see figure 26), can thus participate in the auction scheme but only specific immature 

technology can be considered in the “free category” including offshore wind power, hydro power, 

osmosis and solar-PV. Eligible candidate for this category are any project that offers a price lower than 

its associated technology specific price cap set by the Dutch government.  

The volume awarded is defined by an annual budget ceiling. Each year budget is set according to the 

amount of budget unused of previous years, project realization and to energy price scenarios. The 

FIGURE 26: SAMPLE OF AUCTION PROCEDURE/DESIGN IN NETHERLAND -2012 AUCTION-   

Auction opens on March 13 at 9am and closes on Dec 27 at 5 pm: 

maximum base price: 15 €ct/kWh 

Bids are examined based on 

the qualification requirements  
Excluded bids  

Phase 1 : 7 €ct/kWh  

First come first serves   

Budget ceiling reached    
Remaining bids are 

ranked by price 

Lowest price bids are 

awarded until the 

budget cap is reached  

Free category auction   Technology specific auction 

Phase 5 : 15 €ct/kWh  
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volume of the tender corresponds to the annual budget ceiling. Bids are sorted by price and lowest 

price bids are awarded first until the budget cap is reached. As explained above, candidates in the 

phase 1 have greater chances to fall into the selection process with sufficient budget available. At the 

end of each round, an aggregated overview of budget allocation by technology is published. A list of 

the awarded projects with their individual bids is disclosed once the scheme is closed for new 

applications. Awarded projects receive a complement payment on the top of market price up to a 

maximum base amount fixed and up to a maximum number of FLH per year which are both established 

by technologies. 

 

 

 

  

Budget claim (BC) is determined as followed: 

Budget claim offered to the awarded projects represents the SDE+ premium that compensates 

the difference between bid price and the long term energy grey price expectation times the 

installation capacity and the maximum FLH over the whole subsidy period.   

BC= (base amount – base energy price) * subsidy period * nominal capacity * maximum FLH 

It is important to note that the BC is adjusted during the subsidy period and a correction amount 

is added to the base energy price which account for cost of grey energy fluctuation.  
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B.2 - The case of the UK 

UK auctions design is quite complex. They are multi-technology auction with separate demand bands, 

designed for large projects with a capacity superior to 5MW. They are composed of two technology-

neutral auctions with technology-specific ceiling prices called ‘administrative strike prices’: one for 

immature technologies and another for mature ones. Both are multi-unit, sealed-bid, uniform price 

auctions. Selected projects are awarded a contract for difference (CfD) which guarantees additional 

revenue on the top of the 

market price. When 

electricity market price is 

lower than the 

administrative strike price or 

the awarded price from the 

auction procedure, the 

difference is paid to the 

generator. On the contrary, 

when it is higher, then 

generator makes payments 

to the contract counterparty. 

Auctions procedures are 

launched only when 

applicants selected in the 

pre-qualification phase 

exceed the applicable budget 

(for the pot or for a 

technology/group of 

technologies within the pot). 

In fact, following the 

allocation round notice, the 

SoS for Energy and Climate 

Change announce the minima budget available for the auction in a budget notice. A maximum budget 

reservation can also be disclosed. In the case where applicants are not exceeding the budget, CfDs are 

offered at the administrative Strike Price.  

 

 

Source: Author; Fitch-Roy and Woodman (2016)  

10 working days   

At least 10 working days   

1 week  

Minima Budget Notice   

Budget per year   

Allocation Round Notice  

Budget breakdown by 

pot or technology   

Start of the allocation round   

Close of the allocation round    

Eligibility Result     

Applications                                           

≤                                    

budget plot or 

technology 

specific budget     

CfD offered at 

Administrative 

Strike Price     

Auction Notice 

Submission of bids      
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Source: Author; Fitch-Roy and Woodman (2016)  

Otherwise, applicants are invited to sublimit a bid with their price and the delivery year of their project 

in order to participate in the auction. Technology-specific ceiling prices are set in a way to give similar 

returns for investors to the previous support mechanism. If needed, they are used to set minima and 

maxima capacity for technologies. If a minimum capacity for any technology within the pot is set, bids 

for that technology are ranked by bid price and accepted until the minimum capacity is closed. The 

highest price of these selected projects is considered as a reserved price to all projects subject to that 

Technology specific auction General auction 

Minimum capacity for 

any technology is set  

Project within that 

technology are ranked by 

price  

Projects selected up to 

the minimum capacity   
Remaining projects  

Highest price of the 

accepted projects sets the 

price for all projects 

subject to that minimum 

Auction procedure in the UK  

No minimum capacity for 

technologies   

Projects of all 

technologies in that plot 

compete with each other 

& are ranked by price  

Projects of all 

technologies in that plot 

compete with each other 

& are ranked by price  

Process  

continues 

until no more 

project or no 

more budget 

is left in any 

year  

Projects selected up to a 

minimum budget set for 

each delivery year  

Highest price of the 

accepted projects sets the 

price for all projects 

subject to that minimum 

Remaining projects  

Budget impact 

assessment for 

additional projects 

for each bids in 

ascending price 

order & for flexible 

bids Starting from 

Accepted 

Rejected 
All remaining 

projects are 

not considered  
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minimum. Remaining projects at this stage are considered with the other projects in the pot and a 

general auction is run. All bids excluding those accepted as part of the minimum capacity set for each 

technology are also ranked by prices. Starting from the lowest price bid, the impact for each bid on the 

budget is assessed. Accordingly, a decision is made for either accepting or rejecting a project. In case 

of rejection, no more projects for that year are considered. In this general auction, awarded prices for 

these selected projects are the marginal prices within each year up to the ceiling price assigned to a 

technology.   When this general clearing price for a year is greater than the reserved price for the 

protected technology, then the protected technology receives the general price. When it is greater 

than a technology’s administrative strike price, then projects within that technology are capped at that 

administrative strike price.   

UK auction’s design allows bidders to submit flexible bids by suggesting an alternative project capacity 

and/or delivery date. Up to ten flexible bids with no more than three in each delivery year are allowed. 

Such flexibility enables “the auctioneer to adjust the stack to meet the budget constraint in each year”. 

Flexible bids are also tested against the budget and the process is continued until there are either no 

more projects or no more budgets in any year.  

Concrete example: round 1 October 2014:  

The budget for mature technologies in the first round auction of October 2014 accounted for £50 

million (€64 million) for projects commissioning from 2015/2016, and £65 (€83 million) for the ones 

commissioning from 2016/2017 onwards. Immature technologies received a budget that is three times 

higher for projects commissioning from 2016/2017 and four times more for projects commissioning 

from 2017/2018 onwards. No budget maximum was disclosed for this round. In the pot of mature 

technologies, onshore wind power, solar, hydro, energy from waste with CHP, sewage gas and landfill 

gas competed with each other. In the second pot, immature technologies included offshore wind 

power, biomass CHP, tidal stream, wave, advanced conversion technologies, anaerobic digestion and 

geothermal.  

In March 2016, further auction rounds were announced for immature technology only. The budget 

available for these auctions goes up to £730 million of which £290 million will be allocated to the first 

round.      
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Appendix C: Evaluation criteria in Portugal’s wind energy auctions 

 

Appendix D: Overview of information disclosed regarding bids prices in 

Germany and France  

 

April 2015 June 2015 Aug 2015 Sept 2015 Dec 2015 April 2016 Aug 2016

(G) Ceiling price Germany 11,29 11,18 11,09 11,09 11,09

(F) Ceiling price France 20 24

(G) Lowest bid awarded 8,48 1 0,09 -

(G) Lowest bid of total submitted bids 1 0,09 6,94

(G) Highest bid awarded 9,43 8,49 8,08 - 8

(G) Highest bid of complete bids submitted 10,98 10,98 10,98

(G) Average tariff of complete bids 

submitted 8,65 8,08 7,97

(G) Average tariff 9,17 7,82 7,55 7,41 7,23

(G) Uniform price 8,49 8

(F) Lowest bid PV sup 250kW submitted 7

(F) Highest bid PV sup 250kW submitted 20

(F) Average tariff PV 100-250 kW 13,9

source: BNetzA, 2015; 2016 

BOX 1: EVALUATION CRITERIA IN PORTUGAL’S WIND ENERGY AUCTIONS 

Contribution to the development of industrial clusters producing and operating wind 

turbines account for 45% of total grade. It includes:  

 Direct and indirect investments in less developed regions of the country generated 

by the industrial project (11% and 8% respectively).  

 The creation of direct and indirect employment in less developed regions for a 

minimum period of five years and a differentiation is made according to the 

specialization of the job (11% and 8% respectively).  

 Direct and indirect gross turnover of industrial clusters.  

The Sustainability of the proposed project is also evaluated and includes the financial, 

legal and temporal reliability of the project, as well as the projected export volume of 

industrial clusters. An export of 60% of the total production is awarded the maximum 

number of points. Technical management of the project is assessed through the 

knowledge experience and technical capacities of the bidding party concerning the 

operation and control of a wind farm. Additionally, the projected power output, the 

flexibility of the turbines concerning varying grid conditions, and finally the electricity 

storage capacities are evaluated. The commitment of the project to promoting innovation 

in the wind energy sector i.e. through funding of research and development programmes 

generated by the industrial project Investment in the production, assembly and monitoring 

of mechanical and electronic turbine components are rated higher than corresponding 

investments in other components. Extra points were given for business strategies that set 

up enough manufacturing capacity inside Portugal to allow an export of more than half of 

the produced goods. 

(De Rio, 2016)  
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Appendix E: Price reduction between pay-as-bid and uniform price in 

Germany solar-PV auction: 
The largest reduction in average prices in Germany is between the first and the second round (-7.4%) 

and between the third and the fourth round (-7.3%) when passing from uniform price system to pay-

as-bid system. Under uniform pricing scheme, some candidates bid as low as 1 €ct/kWh in order to 

insure winning the auction. These bids were selected and were awarded a uniform price of 8.49 €ct/kW 

in round 2. The risk of bidding such low prices is to lower the awarded price and these candidates may 

receive a price lower than their true value, risking the realization of the project. Since projects have 

two years to be realized, it is still too early to measure the effectiveness of German policy. However, 

the payment of the second bid bond imposed on selected projects is a good proxy of candidates’ 

willingness to achieve their project. In this second round, 32 out of 33 projects handed their second 

bid, which means that only one project declined the offer. However, it might be possible that 

candidates delay the realization of their projects to the maximum time limit allowed in order to benefit 

from the decrease in module prices expected due to the removal of duties on Chinese panels.  

Skepticism on realization rate remains as the awarded price in the second round is below the tariff of 

8.91 €ct/kWh set administratively for September 2015 in EEG 2014 (Tiedemann, 2015).  

Therefore, if projects are realized, German auctions seem to be both effective and cost-efficient since 

they incentivized the recovery of solar deployment after its sharp drop in 2012 at a cost lower than the 

tariff set administratively.     
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