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International energy context 

• Sustainability 

• Climate change and other pollutants (CO2, Kyoto protocol, SOx, NOx…) 

• Availability for future generations (future scarcity of fossil fuels) 

• Security of supply 

• External dependency on energy imports 

• Low political stability in exporting countries 

• Competitiveness 

• Energy has a direct and important impact on the economy 

• Availability of energy at reasonable prices: higher and volatile energy prices 

• Externalities are not taken into 

account in today’s energy price 
• Climate change 

• Local pollution 

• Human health and environmental damage 

• Long term availability 

• External dependency 

• Factors affecting sustainable energy 

sector development 
• Rapid energy-demand growth 

• Turbulence in global capital markets 

• High and volatile prices of fossil fuels 

• Increased costs for equipment and 

materials for energy infrastructure 

―If we don't change our direction we're likely to end 

up where we're headed.‖ Chinese proverb  
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Renewable energy in the international energy context 

• Selecting the most appropriate policy mix to overcome systemic disadvantages 

that affect RE technologies compared to conventional fossil fuel-based 

generation options is a critical issue for Governments:  

• Tariffs paid by consumers for electricity from conventional sources are usually 

lower than the indicated market price due to public subsidies.  

• Scaling up the deployment of RES-e would require innovative solutions 

 

 

 

 

Renewable 

energy 

• Sustainable 

• CO2 reductions 

• Environmentally friendly 

• Secure supply 

• Usually local resource and the only guaranteed future energy source 

• Diversification 

• Competitive 

• Non-volatile prices 

• Enforce the position of national industries and create jobs (added 

economic value): Not yet competitive with fossil energy sources? 
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Supporting RES-e 

• Higher cost of RES-E technologies (as well as other impacts as grid structure or 

dispatchability): need for regulatory intervention 
• More polluting technologies still receive higher subsidies and do not internalize other costs 

(e.g. environmental and human health damages) 

• Support mechanisms for RES-e collide with existing economic and industrial 

policies  

• Technology learning has been very important, but still large number of crucial 

regulatory questions 
• Uncertainty about the policy framework needed  

• Governmental intervention: incentives for producers and investors, obligations 

and some non-mandatory policy steps  
• Support schemes can require significant administrative support: initial design process, public 

consultation, scheme administration and treasury burden. Governments have set up separate 

teams to build expertise and drive forward policy initiatives 

• Regulator refers to all governmental or independent bodies that have an 

administrative or regulatory role in relation to RES schemes 
• Effectiveness of the scheme against carbon and renewables targets 

• Cost of oversight and administration of the scheme 

• Overall efficiency of the scheme in terms of expenditure and impact on end consumer tariffs 

• Public perception 
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Electricity systems structure 

• Functions may be privately or publicly owned 

• Monopoly basis or subject to competition 

GENERATION 
TRANSMISSION 

(TSO) 
DISTRIBUTION 

(DSO) 
CONSUMPTION 
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Integrating RES into sector reforms and regulatory framework 

• Integrated energy planning 

• Setting explicit targets for RES in the energy mix 

• Infraestructures: grid connected, off- grid systems, gas network 

• Establishing standard power purchase agreements (PPAs) 

• Ensuring long-term electricity generation licences and PPAs for Independent Power 

Producers (IPPs) 

• Developing a favourable tariff setting and adjustment formula: flexibility 

• Encourage private participation 

• Investment subsidies: e.g. RET demonstration and market introduction  

• Informative and administrative instruments (non legislative): 
• Resource mapping 

• Investor advising 

• Publicity / campaigns 

• Improved administrative procedures 

• Regulated markets to ensure economic efficiency and to mitigate market: 
• Economic efficiency (e.g. the prevention of market abuse) 

• Consumer protection (e.g. to keep prices down) 

• Environmental protection (e.g. to reduce harmful emissions) 

• Social justice (e.g. to ensure access to energy) 

• Security of supply 
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Support Schemes 

Steps to design and implement a national RES market 

1. Defining 
priority RES 
technologies 
(e.g. resource  

maps) 

2. Identifying 
barriers to RES 

markets 

3. Identifying a 
mix of policy 

instruments to 
remove 

barriers (e.g. 
setting targets) 

4. Identifying 
funding 

options for 
RES 

deployment 
(policies into 

practice) 
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Main barriers to the development of RET 

Project development Investment 

BARRIERS 

‐ Legal or regulatory 
structure 

‐ Lack of policy 
expertise and 
technological know‐how 

‐ Deficient resource 
assessment 

‐ Grid issues 

BARRIERS 

‐ Not cost‐competitive or 
inadequate incentives 

‐ Lack of local policy 
and technology 
expertise 

‐ Partners’ 
creditworthiness 

‐ Political, currency or 

other risk 
Everything depends 

on policy, without the 

right policy we are 

not going to get very 

far 

Barriers to RE 

technologies are 

interlinked 
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Overview of support schemes 

 

Price based support 

 

 

Quantity based support 

 

Investment 

focused 

• Investment subsidies 

• Tax incentives 

• Soft loans 

• Tender mechanism 

Generation 

focused 

• Feed-in tariffs 

• Net metering 

• Tender mechanism 

• Quota obligations 

(TGC/RPS) 

Source. IEA, own  ellaboratin 

• Encouraging the voluntary sector: making green look good 

… ... 

• All support schemes could be funded through taxes: usually additional costs are 

paid by electricity consumers 

• These are not mutually exclusive, nor are they clear-cut 
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Support schemes: general observations 

• RES-E support schemes optimised based on best practice and lessons learned  

• Continuously improve the policy design (more effective in than a switch to a 

different policy) 
• long-term and sufficiently ambitious targets should be set 

• policy instrument active long enough to provide stable planning horizons and for a given 

project, support scheme should not change during its lifetime 

• stop-and go policies are not suitable  

• Keep the financing of the support scheme outside the government budget (no 

effects of changes in policy design and/or allocation of budgets) 

• Anticipate for different financing models in the policy instrument design: all 

market actors should be involved in the design of support schemes 
• Investment funds and banks will be able to provide feedback on the risks 

• Besides financial support, RES projects heavily depend on: 
• Permitting and grid connection procedures: policies to reduce administrative and grid barriers 

• Climate change mitigation policies 
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• Quota obligations, also referred to as Renewable Portfolio Standards (RPS), Tradable Green 

Certificates (TGCs) or Renewable Obligations (ROs), impose a minimum share of 

renewables in the overall electricity mix. This obligation can be imposed on consumers, 

suppliers or producers.  

• Tradable certificates are awarded for every unit produced from RES-e; buy by those 

required to comply with the RES-e quota 

• Can be combined with tender mechanisms or feed-in tariffs 

• The financial value of green certificates is determined by:  

• level of the quota obligation 

• size and allocation of penalties for parties not meeting its quota obligation 

• duration of RES-E being eligible under the quota system. 

• If the quota obligation and/or penalties are too low (or not enforced): RES-E value in the 

market will be low   no signal for new RES-E projects 

• Green certificates can be used in voluntary markets to support renewable-based generation. 

 

 

Quota obligations 
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• Time horizon of the quota obligation: to be in place for a sufficiently long period in order to 

guarantee future demand for RES-e.  

• Penalties should be set in advance, significantly above green certificate prices, and 

enforcement should be guaranteed. E.g. in Sweden the penalty is set at 150% of the 

certificate price 

• Market design, size and competition are key parameters: demand created but there are other 

barriers existing on the supply side (e.g. grid access)  

• Minimum tariffs can be introduced in order to increase investment security in case of 

fluctuating prices 

• Technology-specific support, avoiding windfall profits for cheaper technologies: Separate 

quotas (bands) per technology, or differentiated values (more or less than one certificate 

per MWh) 

• Combination with a FiT/FiP 

• Long-term contracts (e.g. 10 years) for both the physical electricity and the green 

certificates can reduce price risks for producers and obliged parties 

• Governments can oblige parties to offer long-term contracts (e.g. California, 20 years) 

Quota obligations 
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• Tariff-based incentives for renewable energy production  

• Also known as Advanced Renewable Tariffs or Renewable Energy Payments  

• Fixed rate paid to RE producers for each unit of electricity sent to the grid 

• By 2010 at least 50 countries and 25 states and provinces had instituted FIT supports for 

RES-e (REN21 Global Status Report) 

• To encourage development of new RES-e capacity, FIT must be high enough to ensure long-

term recovery of costs for a given technology.  

• Time frame: 10 – 30 years 

• Flexible and versatile system 

• Regulatory agreements or contracts:  

• Embedded in some law or specific decree (e.g. Spain). The regulator defines a price to 

be paid for each MWh produced and undertakes to pay this price for a number of years 

(no contractual endorsement with an explicit counterparty) 

• Besides being enacted in a law it takes the form of a supply contract that has the System 

Operator as counter-party (e.g. Germany) 

Feed-in-Tariffs (FiT) and Feed-in-Premiums (FiP) 
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• Flat or stepped tariffs: differentiated levels of remuneration according to the RES-e profile 

• Tariff levels can be defined according to technology, location or plant size in order to 

avoid windfall profits  

• To equalize profitability across technologies and scales 

• Tariff degression: fixed or regularly determined degression of tariffs over time for new 

installations (e.g.: Germany sets annual degression rates; percentage decreases are also 

technology-specific. Spain’s degression rates PV are applied every three months) 

• Feed-in-premiums (FIP) are payments guaranteed to RES-E generators on top of existing 

electricity market prices; kind of renewable capacity payment 

• The following reasons for use of FIP are frequently given: 

• Higher investment security as compared to TGC system 

• Improved compatibility with electricity market as compared to FIT 

• All different market places for selling RES power may be used, which may increase the value of 

RES 

• Creativity of RES generators for creating better forecasts, new balancing products, use of storage 

options, optimising plant design and operation etc. can be activated 

 

Feed-in-Tariffs (FiT) and Feed-in-Premiums (FiP) 
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• FiP systems differ regarding: 

• Mandatory or optional FiP model: intervals to change between FiP and alternative system 

• Type of premium: fixed, cap and floor, sliding 

• Methodology to determine (technology specific) reference prices 

• Period for averaging reference prices: hourly, monthly, annually 

• Consideration of value of hourly generation at spot markets: profile factor 

• Methodology to determine balancing costs 

• In Spain, premiums are offered only within a specific range (cap and floor) 

• In the case of Finland since 2011 FIP for wind payable for 12 years (NordPool market price 

plus the difference between a target price and the average of the spot market price in the last 

3 months) 

• In Germany has also implemented a optional FIP system (floating/sliding)  

• Mandatory FIP only for large biogas (>750 kW) 

• Technology specific: monthly averaged market reference value and management premium 

 

Feed-in-Tariffs (FiT) and Feed-in-Premiums (FiP) 
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• Their success not only depends on tariffs levels: 

•  Access charges to the grid—transmission or distribution 

•  Any limits set on capacity 

•  Administrative procedures: e.g. getting approvals 

Differences in FiP design 

Source: ISI, own ellaboration 
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Differences in FiT/FiPs 

Source: Deloitte 
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• Through tenders (auctions) governments and regulators set the amount of renewable 

capacity to be built during a specific period and carry out a bidding process in order to find 

the least-costly, most attractive offer from RES-e generators.  

• Capacity and/or production and can be technology or project/site-specific 

• Allows for incorporation of additional conditions, e.g. local manufacturing of technology 

• The winner of the bid is usually offered long-term purchase contract while price is determined 

competitively within the tender  

• reduce the uncertainty for developers  

• help regulators to meet their own capacity growth objectives.  

• Can be combined with FiT/FiP, quota systems 

 

• If the actual cost of realisation of higher than that predicted projects are not realized 

• If a very successful tender: many projects developed in vain  

Tendering schemes 
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• Penalties: 

• non-compliance in order to avoid unreasonably low bids 

• projects exceeding deadlines 

• Share part of the price risk: By incorporating corrections for inflation, currency exchange 

rates and market prices of key commodities (e.g. steel, biomass) between tender closure and 

realisation of the project, a significant part of the financial risk can be transferred from the 

project developer to the tendering body  

• Continuity of calls: avoid stop-and-go development of the renewable industry 

• Streamlining of interacting policies (e.g. spatial planning)  

Tendering schemes 
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• Aim to promote renewable energy by investment subsidies, low-interest loans, and different 

tax measures like for instance tax deductions or flexible depreciation schemes 

• Secondary instruments to support other RES-e instruments (but the main instrument for e.g. 

biofuels)  

• Dependant on government budgets: annual budget constraints  

• Frequent policy changes increase risks   

• Could be guaranteed for a couple of years in advance  and financed through a surcharge 

on energy consumption (similar to some FiT) 

• Direct production incentives: for each unit of RE-e produced over a given period of time.  

• Remove part of the market risks of a project 

• It is a gross revenue and hence taxable 

• Investment subsidies or capital grants for installed capacity reduce risk and capital cost. 

• Support levels can be determined depending on technology and/or site  

Tax and other support incentives 
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• Low interest loans and loan guarantees: especially for new technologies or smaller projects 

• Investment or production tax exemptions (also called tax relief or tax credits): reduce the tax 

burden of a project 

 

• Microfinance 

• Renewable Energy Services Companies (ESCOs, RESCOs) 

• Technical assistance funds …   

• Climate change mitigation funds and policies 

Tax and other support incentives 
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• FiT/FiP: Experience shows better trade-off between impact and remuneration level than other 

schemes 

• Tenders/auctions: Successfully implemented in various countries; need to ensure that 

projects are realized. 

• Quota obligations: More complex , less investor security. Higher prices; require mature power 

and certificate markets. 

• Tax exemptions: Less market volume and price control, susceptible to budget cuts; not 

suitable for companies with low tax liabilities 

Evaluation 
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These non-economic barriers need to be addressed in order to enable support schemes to be 

effective 

• One-stop shop for authorisation  

• Response periods & approval rates 

• Lengthy processes increases risk and cost  

• Clear guidelines for authorisation procedures : Obligatory response periods for the 

authorities  

• Pre-planned areas for a targeted level of RES capacity 

• Increase grid capacity and improve manageability of intermittent sources  

• Transparent grid connection procedures and cost allocation  

Policies to reduce administrative and grid barriers 
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• Fossil‐fuel still heavily subsidized: distort the market to the disadvantage of RES 

• In general all support schemes can be combined. Different approaches are possible 

• Development of RES sector in different countries varies depending on the incentive policies  

• Countries which have used quota or tender systems show a lower level of RES development 

• Only countries with both aggressive objectives and stable policies to support them have achieved 

high rates of renewables and developed a strong industry 

• RES supports affects the national energy model: comprehensive and efficient approach to 

cost-sharing (include financial sector when designing support schemes) 

• Technology information sharing and technology transfer to design appropriate incentives for 

each technology 

• Removing risk by removing barriers, and by sharing risks 

• Long term commitment of policies and measures and associated support schemes  

Summary 

1. Defining priority 
RES technologies 

2. Identifying barriers 
to RES markets 

3. Identifying a mix of 
policy instruments to 

remove barriers 

4. Identifying funding 
options for RES 

deployment (policies 
into practice) 



 

Thanks for your attention 
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