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3.5.3 International feed-in cooperation 

The international feed-in cooperation (IFIC) study identifies the following key attributes of a 
well designed FIT scheme, these include: 

� providing technology specific support with due respect to the future potential of the 
different technologies; 

� setting targets for technological progress; 

� is cost efficient and avoids windfall profits to RES-E projects; 

� can give incentives to RES-E plants to participate in the liberalised electricity market; and 

� can be adjusted to changes in the market situation 

3.5.4 Other findings from experts consulted 

Other literature reviewed and our discussions with experts from the Energy Economics Group 
(EEG), Vienna University of Technology; Pöyry and Element Energy and with selected 
investors and stakeholders, reinforces some of the findings mentioned.  These are 
summarised in Table 24. 

Table 24 – Other findings on the design of successful FIT schemes 

Design parameter Findings / recommendations 

Choice of fixed vs. 
premium tariffs 

 

For small generators, fixed tariffs are preferable for non-
dispatchable RES-E plants – the transaction costs of participating in 
the market, and the risk / uncertainty of electricity prices outweigh 
the benefit of easier grid management.  However for dispatchable 
technologies (biomass- and gas-fired CHP) premium choice may 
provide appropriate signals 

Guarantee period A guarantee period of at least 10-15 years enhances investment 
stability 

Banding 

 

Consider differentiation by technology and scale – and no more.  
This will provide the right balance between encouraging economic 
efficiency (and reducing rents) and limiting complexity – except for 
PV (building integrated vs. field-based systems) and/or biomass 
(fuel type) 

Review period 

 

A review after the first year to ensure overall design and support 
levels are driving the market as intended, and then limit reviews to 
formal 3-4 years, perhaps with an interim minimum adjustment if 
necessary 

Capacity caps Avoid capacity caps unless set sufficiently high so as not to 
artificially constrain uptake.  Further, a cap higher than the required, 
predicted uptake could function as a backstop to constrain subsidy 
spend 
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Degression / review 
periods 

 

For technologies with global learning rates, degression should rely 
on global technology cost reductions; for localised markets, consider 
feedback from market stakeholders 

Source: IEA 

3.6 Conclusions and Insights from literature review 

The studies and literature reviewed that are briefly described above provide an indicative list 
of best practices.  These include: 

� Supporting the full basket of technologies which can be reasonably utilised - it may be 
beneficial in the long run for FIT schemes to also encourage the diffusion of immature 
and less competitive technologies, as evidence suggests that learning and scale 
economics lead to future cost reductions and more competitive portfolio of RES-E 
technologies.  

� Choice of fixed vs. premium tariffs – for small generators, fixed tariffs are preferable for 
non-dispatchable RES-E plants – the transaction costs of participating in the market, and 
the risk / uncertainty of electricity prices outweigh the benefit of easier grid management.  
However for dispatchable technologies (biomass- and gas-fired CHP) premium choice 
may provide appropriate signals. 

� Differentiating support by technology and scale in order to increase the efficiency of the 
incentive especially where the productivity of a technology differs a lot between different 
technology bands and to reduce the costs for consumers and rents for RES-E plants.  
Differentiation should also recognize the future potential of the different technologies. 

� Setting financial support level at a higher cost than the marginal cost of generation from 
the RES-E plants.  In general provide for a reasonable return necessary to initiate 
deployment, however beyond a certain threshold, remuneration does not necessarily 
correlate with policy effectiveness. 

� Considering only new installations when reviewing, adapting or changing the scheme.  
Consider a review after the first year to ensure overall design and support levels are 
driving the market as intended, and then limit reviews to formal 3-4 years, perhaps with 
an interim minimum adjustment if necessary. 

� Restricting the timeframe for support for a sufficient period to provide stable planning 
horizons – 10-15 years is an appropriate starting point.  Following, stop-and-go policies 
are not suitable, and an implemented project should not be faced with a change of 
support scheme during lifetime. 

� Implementing a sensible and clearly communicated degression rate to enforce 
technological learning over time.  For technologies with global learning rates, degression 
should rely on global technology cost reductions; for localised markets, consider 
feedback from market stakeholders on what level to set the degression. 

� Providing complementary support policies targeted at specific technologies. 

� Allowing conformity with the power market structure and other policy instruments, targets 
– ensure FIT can be adjusted to changes in the market situation. 
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� Avoiding capacity caps unless set sufficiently high so as not to artificially constrain 
uptake.  Further, a cap higher than the required, predicted uptake could function as a 
backstop to constrain subsidy spend. 

These best practices provide an important list of what to do and what not to do in the design 
of a GB scheme.  However, it is important to highlight that these best practices result from FIT 
schemes that apply across all scales.  Given the GB scheme’s unique focus on small scale 
generation, these may need to be modified in order to engender the same levels of take-up 
that have been experienced by the more successful schemes such as Germany and Spain.  
In addition, there are significant differences in the structure of the electricity sector and market 
arrangements between countries that have an important bearing on the success of individual 
parameter choices. 
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4. CONCLUSIONS AND INSIGHTS 

The government has expressed its intention to implement a system of feed in tariffs (FITs) 
covering low carbon electricity generation up to 5MW capacity to support the exploitation of 
small scale generation.  This report: 

� reviews how a FIT scheme would work in practice, highlighting the implications of the 
different design options; and 

� details insights and best practices from other country experiences, and from the 
literature, which are useful in guiding the development of a GB FIT scheme. 

The methodology employed in Section 2 and 3 involves three interrelated frameworks:  

� a review of individual design parameter options; 

� a detailed assessment of selected FIT schemes; and 

� a summary of selected findings from literature review. 

Collectively the analysis, studies and reviews highlighted provides an indicative list of best 
practices useful in guiding the design of the GB scheme, both on key success factors to 
emulate but also on what not to do.  These are highlighted in Table 25 below: 

Table 25 – Insights on choice of parameters in the design of successful FITs 

Design parameter Key findings / insights 

Choice of fixed vs. 
premium tariffs 

 

For small generators, fixed tariffs are preferable for non-
dispatchable RES-E plants – the transaction costs of participating in 
the market, and the risk / uncertainty of electricity prices outweigh 
the benefit of easier grid management.  However for dispatchable 
technologies (biomass- and gas-fired CHP) the premium option may 
provide appropriate signals to generate at times of high value.58 

                                                
 
58        Fixed tariffs remain the dominant choice for most FIT schemes in Europe, Of all the 50 distinct 

sets of choices offered in Europe, 78% offer fixed tariffs. 



 QUALITATIVE ISSUES FOR THE GB FEED-IN TARIFFS 

 

 

June 2009 
QualitativeConsiderationsForTheGB_FIT_Design_v1_0.doc 

72 

PÖYRY ENERGY CONSULTING and ELEMENT ENERGY 

Setting the initial tariff 
level 

To ensure uptake, financial support should be set at a level that is 
sufficient to deliver investment, but which does not over-
compensate investors.  The various RES-E technologies have 
specific minimum remuneration thresholds that seem to be 
necessary to initiate deployment – beyond these thresholds; 
remuneration does not necessarily correlate with policy 
effectiveness.59   

The initial feed-in tariff level should at a minimum apply a rate of 
return, equal to a standard investor hurdle rate, to the specific cost 
of generating electricity from the RES-E plant. Where data exists for 
existing generation plants this should be incorporated into cost 
estimates.  However, with the recent volatility seen in equipment 
costs the setting of the initial tariff level needs to factor in possible 
short-term developments.  

In addition, inflation and exchange rates should be considered in 
establishing the initial tariff level and subsequent revisions, as this 
affects power generation costs. 

Differentiation or 
banding 

Differentiating support by technology and scale in order to increase 
the efficiency of the incentive especially where the productivity of a 
technology differs significantly between different technology bands 
and to reduce the costs for consumers and rents for RES-E plants.  
Differentiation should also recognize the future potential of the 
different technologies.  To limit complexity it is suggested that the 
scheme should differentiate by technology and scale for all 
technologies, but limit any further banding beyond this – except for 
PV and biomass where a further layer may be considered: for PV 
(building integrated vs. field-based systems) and biomass (fuel type) 

Appropriate level of 
tariff 

The FIT should provide appropriate signals to encourage the 
deployment of the most cost effective technologies and resources 
first, but support the full basket of technologies which can be 
reasonably utilised – it may be beneficial in the long run for FIT 
schemes to also encourage the diffusion of immature and less 
competitive technologies, as evidence suggests that learning and 
scale economics lead to future cost reductions and more 
competitive portfolio of RES-E technologies. 

                                                
 
59        There are many studies that have attempted to quantify the hurdle rates or cost of capital for 

other countries, or for specific investor class or type of support instrument for RES-E plants in 
Europe.  OPTRES (2007) for instance estimates that the average RES-E project in Europe 
supported by a fixed FIT would incur a weighted average cost of capital (WACC) of 6.5% rate, 
compared to 7.55% (premium FIT); 7.55% (tender scheme; 8.6% (quotas or tradable green 
certificates) and 8.6% (tax incentives).  Jager and Rathmann (2008) calculate specific WACC for 
selected combinations of countries and technologies. Germany for instance has an average 
WACC of 4.5% (onshore wind), 4.2% (solar PV) and 6.6% (biomass CHP). In comparison, the 
UK rates are estimated at 6.5% (onshore wind) and 7.9% (biomass CHP). 
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Degression Implementing a sensible and clearly communicated degression rate 
can enforce technological learning over time.  For technologies with 
global learning rates, degression should rely on global technology 
cost reductions; for localised markets, consider feedback from 
market stakeholders on what level to set the degression. 

Tariff revisions Revisions of the scheme should consider only new installations 
when reviewing, adapting or changing the scheme.  An interim 
review after the first year to ensure overall design and support levels 
are driving the market as intended is seen as appropriate, with 
formal reviews every 3-4 years thereafter perhaps with an interim 
minimum adjustment if necessary.   

Duration of tariff 
support or guarantee 
period 

There is no ‘right’ payback period, the timeframe for support needs 
to be for a sufficient period to provide stable planning horizons and 
financing arrangements – 10-15 years is an appropriate starting 
point.  It is possible to consider shorter payback periods for instance 
5-10 years as it could help overcome high discount rates and up 
front cost of capital experienced especially by households, however 
shorter payback periods may result in higher financing costs and the 
scheme may need to provide more generous remuneration, and/or 
other risk mitigation benefits to produce the same level of take-up.60  
Just as important as the payback period is policy commitment – an 
investment should face minimal or no change to its support scheme 
during the project’s lifetime.   

Capacity caps Avoiding capacity caps unless set sufficiently high so as not to 
artificially constrain uptake.  Furthermore, a cap higher than the 
required and/or predicted uptake could function as a backstop to 
constrain subsidy spend (in this regard a capacity degression works 
better than a cliff edge or automatic review cap). 

Bonus incentives. Providing complementary support policies targeted at specific 
technologies – for example, providing additional incentives for 
combined heat and power plants (CHP) with extremely high 
efficiency.  Bonus incentive can enhance the prospect of achieving 
specific policy objectives, such as, driving technological innovation. 
However, the potential benefits must be weighed against the 
additional administrative complexity which they will introduce in the 
FIT scheme.   

                                                
 
60        Financiers are likely to attach higher risk premiums to shorter support periods since there would 

be greater economic impact in the case of shorter support periods if, for example, a RES-E 
project were to experience lower than expected availability during the first few years of 
commissioning.  However, this also depends on whether investors discount at a higher rate than 
the social discount rate used in the government’s assessment of the subsidy cost (shorter 
periods could also lower the overall cost of subsidy required to make the investment attractive 
for certain types of investors).  See the Quantitive Report on Feed-in Tariffs issued alongside 
this report (Analysis of a Feed-in Tariff for Sub-5MW Electricity in Great Britain, 



 QUALITATIVE ISSUES FOR THE GB FEED-IN TARIFFS 

 

 

June 2009 
QualitativeConsiderationsForTheGB_FIT_Design_v1_0.doc 

74 

PÖYRY ENERGY CONSULTING and ELEMENT ENERGY 

Interaction with market 
arrangements and 
regulatory framework 

Allowing conformity with the power market structure and other policy 
instruments, targets – minimises market distortions and ensure FIT 
can be adjusted to changes in the market situation. 

Administration and 
operation of the 
scheme 

The preferred arrangement is for the scheme to be administered 
through the suppliers, which would have the responsibility of 
conducting the financial transactions for renewable electricity 
generation.  The favoured approach is for the financing of the 
scheme to be recouped from electricity end users, with pre-defined 
arrangement between suppliers to deal with issues relating to 
asymmetrical RES-E distribution.   

 
Source: Several sources (IEA, OPTRES, Fraunhofer ISI and EEG, and Pöyry analysis) 

The generic recommendations noted above should be viewed in the context of several factors 
unique to the GB scheme under consideration which implies that some of the best practices 
may not necessarily apply in practice and may need to be modified to suit the UK context 
where appropriate. 

The GB FIT would be unique in its focus on small scale generation – the Italian FIT scheme 
which allows sub-1 MW plants to choose between a FIT and green certificates is  the only 
direct comparator – all other schemes detailed in this report apply across all scales.  It is 
therefore difficult, but important to distinguish those best practices that apply particularly to 
small scale generation and would be more suitable in the UK context.  Similarly, there are 
factors unique to the UK electricity sector which may make translation of other country 
experiences different from that of the UK.  For example, distribution network operators are not 
licensed to generate or purchase electricity.  Short of amending their licences, this implies 
that a purchasing obligation that is generally part of a fixed tariff regime would be difficult to 
implement, unless the obligation is transferred to suppliers.  It also implies that payments and 
administration of the scheme may involve suppliers rather than DNOs as is common in 
schemes across Europe.  These and many other features or market arrangements unique to 
the UK electricity sector implies that some of the best practices may need to be modified in 
order to apply to the UK context. 

Building on the conclusions in Table 25, Table 26 identifies suggestions for the FIT design for 
individual technologies.
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Table 26 – Conclusions and insights on choice of parameters 

Design 
parameter 

Design parameter Onshore wind Solar PV Biomass CHP Small hydro Biogas Wave and tidal 

Choice of tariff - fixed 
vs. premium 

Fixed Fixed Fixed/Premium Fixed Fixed/Premium Fixed 

Choice of flat vs. 
stepped tariff 

Stepped  Stepped Stepped Stepped Stepped Stepped 

Technology 
differentiation  

Yes Yes Yes Yes Yes Yes 

Scale/ Local condition 
differentiation 

Scale Rooftop/ Façade  
(Building 
integrated) vs. 
Open space 
installations 

Scale/ Fuel Scale Scale None 

Apply Degression Yes Yes Yes Yes Yes Yes 

Level of degression Medium High Low Low Low Low 

Review period 3 yrs. (1st review 
after one year) 

3 yrs. (1st review 
after one year) 

3 yrs. (1st review 
after one year) 

3 yrs. (1st review 
after one year) 

3 yrs. (1st review 
after one year) 

3 yrs. (1st review 
after one year) 

Primary 
parameters 

Setting initial tariff 
support level 

Based on 
technology cost 
and hurdle rates.  
Apply reference 
plant approach 

 

Based on 
technology cost 
and hurdle rates.  
Apply reference 
plant approach 

 

Based on 
technology cost 
and hurdle rates.  
Apply reference 
plant approach 

 

Based on 
technology cost 
and hurdle rates.  
Apply reference 
plant approach 

 

Based on 
technology cost 
and hurdle rates.  
Apply reference 
plant approach 

 

Based on 
technology cost 
and hurdle rates.  
Apply reference 
plant approach 
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Length of guarantee lifetime of plant 
or 15-20 years 

lifetime of plant 
or 15 

20 years lifetime of plant 
or 15 

20 years lifetime of plant 
or 15 

Capacity cap No No No No No No 

Purchase obligation Yes Yes Yes / No (based 
on trade-off 
between 
investors’ risk 
and grid 
management 
costs)  

Yes Yes / No (based 
on trade-off 
between 
investors’ risk 
and grid 
management 
costs) 

Yes 

Forecast obligation No No No No No No 

Bonus incentives Repowering  None Fuel efficient 
(CHP) 

None None None 

Secondary 
parameters 

Grid connectionpolicy  Shallow61  Shallow Shallow Shallow Shallow Shallow 
 

Source: Pöyry Energy Consulting / Element Energ

                                                
 
61         In a  shallow connection arrangement, RES-E plants pays for only the cost of equipment needed to connect to grid; upgrade cost are borne by the grid 

operator, who usually recovers by applying ‘use of system’ charges. 
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ANNEX A – GERMANY 

A.1.1 Summary of scheme and history 

Germany’s feed-in tariff scheme was introduced in 1991 and has since undergone 
amendments in 2000, 2004, and 2009. It is the main RES-E support mechanism applied 
in the country and is complemented by the availability of abundant soft loans from the 
German government owned development bank, KfW, the DtA bank, as well as some 
regional (Bundesländer) programmes. 

The FIT scheme applied in Germany provides technology specific, fixed tariffs with 
degression and scale/ local condition differentiation. Under the new EEG Act, each RES-E 
installation can switch between the FIT scheme and direct sale to the market on a monthly 
basis. The feed-in tariffs, which are typically guaranteed for a period of 20 years, are 
reviewed every three years. 

A.1.2 Policy objectives performance 

Germany’s FIT scheme has achieved significant success over the years, which has 
resulted in Germany becoming a world leader in wind and solar PV RES-E deployment.  

A.1.2.1 Increasing the deployment of renewables 

Figure 6 – RES-E installed capacity trend, 1996 – 2007  
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Source: Pöyry Energy Consulting 

Figure 6 shows the installed capacity trend of renewable electricity plants in Germany 
during the period 1996 to 2007, and presents a measure of the effectiveness of the FIT 
scheme over this timeframe.  Between 1996 and 2007, wind generating capacity 
increased by 20,700MW (equivalent to an annual growth of 27.4%), solar PV capacity 
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increased by 3,787MW (a 58.5% growth per annum), and biomass power generation 
capacity by 2,880MW (a 22.2% annual growth).  Growth in wind and solar PV 
technologies have continued to rise exponential since 2007 – in 2008, for example, there 
were about 1,500MW of new solar PV installations. 

A.1.2.2 Decarbonisation and emissions reductions 

Germany’s electricity system CO2 emission rate decline by approximately 52g/KWh over 
the period 2000 to 2005 (see Figure 7) – averting roughly 46.7 million tonnes of CO2 
emission.  The growth in RES-E generation accounted for approximately 79.7% of the 
reduction, while fuel switching from coal to gas accounted for the majority of the 
remainder of the reduction.   

A.1.2.3 Improving security of supply 

The diversity of Germany’s electricity system, a proxy for its security of supply, increased 
during the period 2000 – 2005. This is evident from the increase in the Shannon Wiener 
index from 1.281 in 2000 to 1.562 in 2005, and corresponds to a decreasing fossil fuel 
composition of the electricity system generation in contrast to an increasing RES-E 
composition (see Figure 8). The net share of fossil fuel based electricity generation as a 
component of the system decreased by 4.8%, while RES-E generation, excluding pump 
storage output, increased by 3.6%, over the period 2000 – 2005. 

Figure 7 – Electricity system CO2 emission trend, 1995 – 2005  
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Figure 8 – Electricity system generation composition, 1995 – 2005 
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Source: IEA 

A.1.3 Administrative performance 

OPTRES (2007)62 reports that the administrative barrier of Germany’s FIT scheme is 
medium, giving it a score of 3.0 out 5, where a score of 0 represents no perceived barrier 
and 5 represents the highest perceived barrier.  

Germany’s FIT scheme’s success is mainly attributed to its administratively simple and 
highly transparent characteristics and its stable policy framework.   

A.1.3.1 Estimated investor returns 

Analysis using a discount rate of 6.6% gives estimates of the respective costs of onshore 
wind, solar PV, biomass, and hydroelectric RES-E as follows: 9.8, 71.2, 4.4, and 6.9 € 
cents/kWh (real 2008 money).  This is against the following respective upper limits of 
remuneration: 9.2, 43.0, 22.7, and 12.7 € cents/kWh (real 2008 money).  These estimates 
suggest a mixed record of profitability, with incentives for biomass and hydro technologies 
particularly generous and conversely less so for onshore wind and solar PV technologies.  
However, the estimates ignore the availability of soft loans in Germany which have 
decreased the cost of capital for most investments.  In addition accounting for higher 
capacity factor of wind turbines at the more attractive sites, should improve the 
profitability.  (In the analysis an average capacity factor of approximately 20% was 
assumed for wind). 
 

                                                
 
62        Ragwitz et al, Assessment and Optimisation of Renewable Energy Support Schemes in 

European Electricity Markets, OPTRES, 2007 
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ANNEX B – SPAIN 

B.1.1 Summary of  scheme and history 

The Spanish FIT scheme was introduced in 1994 and is the main RES-E support 
mechanism in Spain. It is complemented by soft loans, tax incentives and regional 
investment incentives. The scheme, which provides relatively generous remuneration 
levels, provides investors with the choice between a fixed tariff and a premium tariff, with 
the exception of solar PV projects, which only enjoys the fixed tariff. The tariffs are 
differentiated by technology and scale, and their future trends are linked to the Spanish 
inflation minus a factor equivalent to -0.25% until 31 December 2012 and -0.5% 
afterwards. In the current scheme, tariffs are reviewed once 85% of the renewable energy 
target has been met for each individual technology. This is a change from previous 
implementations where tariffs were revised on more of an ad hoc basis. 

There is no limit on the policy support duration; however, fixed tariffs are reduced after 
either 15, 20 or 25 years depending on the specific RES-E technology. Additional 
incentives are provided for repowering wind turbines. 

B.1.2 Policy objectives performance 

Spain, like Germany, is a world leader in wind and solar PV deployment. The solar PV 
market experienced a boom and a subsequent abatement in recent times – currently there 
are over 3,000 MW of installed solar PV generating capacity. The apparent abatement 
was mainly due to the revision of the tariffs for solar PV to much less attractive levels 
under a non-transparent review process. 

B.1.2.1 Increasing the deployment of renewables 

Over the period 2000 – 2005, wind generating capacity in Spain grew by 6111MW 
(equivalent to 30.4% growth per annum), solid biomass generating capacity grew by 
194MW (18.1% growth per annum), biogas power generating capacity grew by 91MW 
(23.0% growth per annum), and solar PV generating capacity rose by 25 MW (25.3% 
growth per annum). Growth in wind and solar PV technologies have continued to increase 
at significantly high rates since 2005 – in 2008, for example, there were about 2,500MW 
of new solar PV installations. 

B.1.2.2 Decarbonisation and emissions reductions 

Spain’s electricity system CO2 emission rate declined by approximately 19g/KWh over the 
period 2000 to 2005 (see Figure 9) – averting roughly 35 million tonnes of CO2 emission. 
Renewable energy (RE) decreased as a component of system generation due largely to 
massive fluctuations in hydroelectric output from 29.47TWh in 2000 to 19.55TWh in 2005. 
However, RE increased in absolute terms – had this not occurred, the CO2 emission 
would have only declined by about 1g/kWh (assuming that the energy differential due to 
renewables would be shared equally among the different fossil fuel based technologies). 

B.1.2.3 Improving security of supply 
The diversity of Spain’s electricity system, a proxy for its security of supply, increased over 
the period 2000 – 2005.  This is evident from the increase in the Shannon Wiener index 
from 1.624 in 2000 to 1.755 in 2005, and corresponds to an improvement in the 
distribution among the different energy sources. 
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Figure 9 – Electricity system CO2 emission trend, 1995 – 2005  
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Source: Pöyry Energy analysis based on IEA electricity data 

Figure 10 – Electricity system generation composition, 1995 – 2005 
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B.1.3 Administrative performance 

OPTRES (2007) reports that the administrative barrier of Spain’s FIT scheme is high, 
giving it a score of 4.2 out 5, where a score of 0 represents no perceived barrier and 5 
represents the highest perceived barrier.  

According to OPTRES (2007), Spain has fairly low financial and social barriers, which 
enhances the success of the FIT scheme – there are significant soft loans and investment 
incentives available, and a high level of social awareness and acceptance for RES-E 
technologies. 

B.1.3.1 Estimated investor returns 

Analysis using a discount rate of 6.6% gives estimates of the respective costs of onshore 
wind, solar PV, biomass, and hydroelectric RES-E as follows: 8.7, 45.7, 4.2, and 8.8 € 
cents/kWh (real 2008 money).  This is against the following respective upper limits of 
remuneration: 9.5, 44.0, 18.1, and 9.1 € cents/kWh (real 2008 money).  From this it is 
apparent that incentive for biomass is comparatively more generous compared to onshore 
wind, solar PV, and small hydro RES-E.  However, higher capacity factor of wind turbines 
at the more attractive sites, for example, should improve the profitability.  (In the analysis 
an average capacity factor of approximately 22% was assumed for wind in Spain). 
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ANNEX C – PORTUGAL 

C.1.1 Summary of scheme and history 

Feed-in tariffs are the main RES-E support instrument in Portugal, and are complemented 
by investment incentives.  The tariffs are non-market based (i.e. fixed) and are guaranteed 
for a period of 15 years.  The tariff levels depend on numerous factors including: 

� technology (i.e., tariffs are technology differentiated); 

� local renewable energy resource (i.e., tariffs are stepped); 

� time of electricity generation (peak/ off-peak) – (i.e., tariffs are demand oriented); 

� avoided CO2 emission and electricity losses; 

� monthly inflations; and 

� revision of the tariffs occurs on achievement of specific milestones, that is, when 
certain installed capacities of RES-E plants are reached: (e.g., Solar PV: 150MW, 
biomass: 150MW, Biogas: 50MW). 

C.1.1.1 Tariff setting methodology 

The formula for calculating the feed in tariff was established in the Decree-law 33-A  of 
February 2005 and consists of the factors highlighted above:63   

 

Where: 

m – considered month of operation 

i – considered plant technology 

Tm,i – tariff applicable during month m to the electricity produced by the respective 
installation of technology i, using renewable resources for power generation 

CLm – coefficient considering the temporal profile of feed-in, the respective time 
intervals and coefficients are defined in the regulation. 

FC  –  specific fixed costs of a new reference installation using fossil fuels that can 
be avoided by the respective renewable installation. A fixed value per generated 
kWh is applied over the entire runtime of the installation. 

VC  –  specific variable costs of a new reference installation using fossil fuels that 
can be avoided by the respective renewable installation (a fixed value per 
generated kWh is applied over the entire runtime of the installation). 

                                                
 
63        Portugal Renewable Energy Policy Review, EREC, March 2009; Marlene Neves, Promotion 

of RES-E in Portugal, Portugal’s Directorate for Energy and Geology, Presentation at the 6th  
Workshop of the International Feed-in Cooperation, November 3-4, 2008 
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EC – specific environmental costs (referring to CO2 emissions) of a new reference 
installation using fossil fuels that can be avoided by the respective renewable 
installation (a fixed value per generated kWh is applied over the entire runtime of 
the installation). 

Z – technology specific coefficient taking into account the individual properties of 
the renewable resource and the technology applied.  It is multiplied by the 
respective environmental costs avoided ECEm. 

CPIm-1  –  consumer price index relating to the month (m-1). The index is 
calculated for the Portuguese mainland and does not consider leasing costs. 

CPIref  –  consumer price index relating to the month before the initial feed-in by the 
respective installation.  The index is calculated for the Portuguese mainland and 
does not consider leasing costs. 

GL – losses in the transmission and distribution grid that are avoided by the 
respective renewable installation.  The regulation only differentiates between 
installations above or below 5 MW, respectively. 

There is a separate minimum and maximum tariff (which acts effectively as a ceiling or 
floor) according to the variations of load on the grid. 

C.1.2 Policy objectives performance 

C.1.2.1 Increasing the deployment of renewables 

Over the period 2000 – 2005, wind generating capacity in Portugal increased by 981MW 
(equivalent to 66.6% growth per annum), solid biomass generating capacity grew by 
54MW (4.5% growth per annum), biogas power generating capacity grew by 7MW (51.6% 
growth per annum), and solar PV generating capacity rose by 1MW (14.9% growth per 
annum).  The increase post–2005 has been even more significant, as of August 2008 
wind capacity stood at 2672 MW. 

C.1.2.2 Decarbonisation and emissions reductions 

Portugal's electricity system CO2 emission rate increased by approximately 38g/kWh over 
the period 2000 – 2005 (see Figure 11). This increase in emission rate arose due to the 
following changes in the composition of the system's electricity generation (see Figure 
12): Coal (-0.7%), Oil (-0.4%), Gas (+12.7%), Renewables (-11.6%). Not only did 
renewable electricity decreased as a component of the system, but it also decreased in 
absolute terms from 13.13TWh in 2000 to 8.56TWh in 2005. This was mainly due to 
massive fluctuation in hydroelectric production from 11.7TWh to 5.1TWh.  

Wind generation, on the other hand, increased significantly over the aforementioned 
period from approximately 0.2TWh (0.46% of system) to 1.8TWh (3.86% of system). 
Without this increase, the systems CO2 emission rate would have increased by roughly a 
further 22g/kWh, assuming the electricity differential would be picked up equally between 
the fossil based technologies. 

C.1.2.3 Improving security of supply 

Despite the reduction in renewable energy component of the system and the consequent 
increase in the system CO2 emission rate, the diversity of the system increased marginally 
over the period 2000 – 2005. This is due to the more evenly distribution of the system 
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electricity generation in 2005 between the four main sources (coal, gas, oil, renewables). 
The Shannon Weiner index increased from 1.525 in 2000 to 1.582 in 2005. 

Figure 11 – Electricity system CO2 emission trend, 1995 – 2005  
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Source: Source: Pöyry Energy analysis based on IEA electricity data 

Figure 12 – Electricity system generation composition, 1995 – 2005 
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C.1.3 Administrative performance 

The administrative barrier of Portugal’s FIT scheme is very high, as the scheme is 
administratively complex and has low transparency – it is based on many factors, which 
are difficult to determine. This has led to high investors’ uncertainty and low investment 
security. However, this is to an extent offset by the very low financial barrier associated 
with the scheme – according to OPTRES (2007), investment incentives of up to 40% are 
provided to RES-E projects.  In general, Portugal’s feed-in tariffs provide relatively high 
returns for RES-E investors, as outline earlier.  

Overall, the scheme has only been able to achieve moderate performance for large scale 
RES-E projects deployment, while the exploitation of small scale generation is poor. The 
very high administrative barrier associated with the scheme is the main reason for this, 
which shows that implementing complex tariff systems may not be a good choice for 
designing a scheme to attract small scale RES-E plants. 

C.1.3.1 Estimated investor returns 

Analysis using a discount rate of 6.6% gives estimates of the respective costs of solar PV, 
biomass RES-E (the only two technologies supported in 2008 of the four we considered) 
as follows: 78.2 and 4.5 € cents/kWh (real 2008 money). This is against the following 
respective upper limits of remuneration: 25.0 and 8.0 € cents/kWh (2008 real money).  
From this it is apparent that biomass incentives are as estimated reasonably good. 
Onshore wind and hydro technologies were not supported under the FIT scheme in 2008; 
however, onshore wind was supported in 2006.  Solar PV remuneration level under the 
FIT appears to be extremely small relative to the estimated cost of the technology to 
initiate deployment. 
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ANNEX D – CZECH REPUBLIC 

D.1.1 Summary of scheme and history 

Feed-in tariffs were instituted in the Czech Republic in 2002, and have since been 
supported by investment incentives.  The scheme provides RES-E producers with a 
choice between fixed feed-in tariffs or premium feed-in tariffs (green bonuses).  Higher 
overall remuneration levels are allowed for premium tariffs to reflect the higher business 
risk associated with this option. There is however a clear preference for the fixed tariffs at 
the moment, especially among small RES-E installations and investors. No choice is given 
for solid biomass co-firing installations for which only the premium tariff applies. The tariffs 
for solid biomass and biogas RES-E technology are differentiated according to their 
specific fuel type. 

The tariffs, which are relatively high, are reviewed annually, and the support is guaranteed 
for a period of 20 years (30 years for small hydroelectric plants).  There is a purchase 
obligation for the output from RES-E plants as well as a forecast obligation for installations 
above 1MW.  However, wind and solar PV technologies are excluded from the forecast 
obligation.  In the latest tariff revision in August 2008, degression was introduced in the 
scheme.  

D.1.1.1 Tariff setting methodology 

The feed-in tariff is calculated on the basis of a minimum price of electricity for a reference 
project – this is the price at which the net present value of the project is zero and is 
calculated as64: 

 

Where: 

CFt – the difference between the revenue collected and costs paid in year t of the 
project (based on data from a reference project). 

Rn – nominal discount rate (the Energy Regulatory office assumes a Weighted 
Cost of Capital (WACC) of 7% 

Tz – project lifetime (for a reference project) 

The FIT is assured during the lifetime of the plant with annual adjustments by PPI and tax 
exemptions for the first 5 years.  

                                                
 
64        Benes, Knápek, Market value of electricity generated based on RES utilization, May 2007; 

Stanislav Travnicek, Status of national feed-in tariff system  –  Czech Republic, Czech 
Energy Regulatory Office, April 8, 2008 
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D.1.2 Policy objectives performance 

D.1.2.1 Increasing the deployment of renewables 

Over the period 2000 – 2005, wind power capacity in the Czech Republic increased by 
28MW (equivalent to annual growth of 96.1%), solid biomass generating capacity 
increased by 1182MW, and biogas generating capacity increased by 36MW. There was 
no deployment of solar PV technology over the period. 

D.1.2.2 Decarbonisation and emissions reductions 

The Czech Republic’s electricity system CO2 emission rate reduced by approximately 
45g/KWh since the introduction of the FIT in 2002 to 2005 (see Figure 13) – averting 
roughly 11 million tonnes of CO2 emission. The growth in RES-E generation only 
accounted for approximately 2.5% of the CO2 emission reduction – the decarbonisation of 
the Czech’s electricity system was mainly (97.5%) due to increase in nuclear generation.  

D.1.2.3 Improving security of supply 

The diversity of the Czech’s electricity system, a proxy for its security of supply, increased 
since the introduction of the FIT scheme.  This is evident from the increase in the 
Shannon Wiener index from 0.984 in 2002 to 1.026 in 2005, and corresponds to a 
decreasing fossil fuel composition of the electricity system generation in contrast to an 
increasing nuclear generation composition (see Figure 14). The share of coal, gas, and oil 
based electricity generation as components of the system decreased by 5.2%, 0.1%, and 
0.1% respectively, while nuclear generation increased by 5.4%, over the period 2002 – 
2005. Electricity from renewable energy plants increased in absolute terms over the 
period, but decreased as a share of the system electricity generation composition.  

Figure 13 – Electricity system CO2 emission trend, 1995 – 2005  
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Source: Source: Pöyry Energy analysis based on IEA electricity data 
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Figure 14 – Electricity system generation composition, 1995 – 2005 
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Source: IEA 

D.1.3 Administrative performance 

OPTRES (2007) assesses the Czech Republic FIT scheme’s administrative barrier to be 
high; giving it a score of 4.0 out of 5, where a score of 0 represents no perceived barrier 
and 5 represents the highest perceived barrier. OPTRES also deems the financial barrier 
to be high; giving it a score of 3.8 out of 5. This is due to the general lack of 
supplementary funding.  This is due to the general lack of supplementary funding.  The 
high financial and administrative barriers have limited the potential of the Czech’s FIT 
scheme.  However, all in all, the tariff is very generous and provides attractive returns, 
which is the scheme’s main plus. 

D.1.3.1 Estimated investor returns 

Analysis using a discount rate of 6.6% gives estimates of the respective costs of onshore 
wind, solar PV, biomass, and hydroelectric RES-E as follows: 8.3, 68.6, 4.1, and 4.9 € 
cents/kWh (real 2008 money).  This is against the following respective upper limits of 
remuneration: 14.0, 57.1, 18.2, and 12.1 € cents/kWh (real 2008 money).  From this it is 
apparent that the incentives for onshore wind, biomass and small hydro are reasonably 
attractive, in contrast to Solar PV technology. 
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ANNEX E – DENMARK 

E.1.1 Summary of scheme and history 

Feed-in tariffs are the main RES-E support mechanism in Denmark. The Danish 
government implements premium feed-in tariffs for onshore wind, a tendering regime 
including individual negotiated fixed feed-in tariffs for a restricted amount of offshore wind 
production, electricity tax exemptions for household solar PV production, and fixed feed-in 
tariffs for all other RES-E technologies supported.  

The FIT policy framework varies from 10 to 20 years depending on the technology and the 
scheme applied, and the tariffs are revised on an ad hoc basis. The current tariffs, which 
are generally low compared to the formerly generous feed-in tariffs, are differentiated by 
technology, scale, and local conditions.  

The scheme provides purchase obligations on the network operators without any forecast 
obligation for the RES-E producers.  Extra incentives are provided for decommissioning 
and repowering wind turbines. 

E.1.2 Policy objectives performance 

The IEA (2008) reports that Denmark has been among the world leaders in wind and solid 
biomass RES-E exploitation during the period 2000 – 2005, relative to realizable potential. 

E.1.2.1 Increasing the deployment of renewables 

Over the period 2000 – 2005, wind power capacity in Denmark grew by 737MW, solid 
biomass generating capacity increased by 498MW, biogas generating capacity increased 
by 24MW, and solar PV capacity rose by 2MW. This equates to equivalent annual growth 
rates of 5.5%, 46.7%, 9.7% and 24.6% respectively.  

E.1.2.2 Decarbonisation and emissions reductions 

Denmark’s electricity system CO2 emission rate reduced by approximately 93g/KWh over 
the period 2000 to 2005 (see Figure 15) – averting roughly 5.71 million tonnes of CO2 
emission. The growth in RES-E generation accounted for the entire reduction.   

E.1.2.3 Improving security of supply 

The diversity of Denmark’s electricity system, a proxy for its security of supply, increased 
during the period 2000 – 2005. This is evident from the increase in the Shannon Wiener 
index from 1.385 in 2000 to 1.403 in 2005, and corresponds to a decreasing fossil fuel 
composition of the electricity system generation in contrast to an increasing RES-E 
composition (see Figure 16). The share of coal, gas, and oil based electricity generation 
as components of the system decreased by 3.7%, 8.5%, and 0.1% respectively, while 
RES-E generation increased by 12.5%, over the period 2000 – 2005. 
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Figure 15 – Electricity system CO2 emission trend, 1995 – 2005  
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Source: Source: Pöyry Energy analysis based on IEA electricity data 

Figure 16 – Electricity system generation composition, 1995 – 2005 
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Source: IEA 



 QUALITATIVE ISSUES FOR THE GB FEED-IN TARIFFS 

 

 

June 2009 
QualitativeConsiderationsForTheGB_FIT_Design_v1_0.doc 

95 

PÖYRY ENERGY CONSULTING and ELEMENT ENERGY 

 

E.1.3 Administrative performance 

OPTRES (2007) assesses Denmark FIT scheme’s administrative barrier to be medium; 
giving it a score of 3.0 out of 5, where a score of 0 represents no perceived barrier and 5 
represents the highest perceived barrier.  

High and stable feed-in tariffs have contributed to historical success of the FIT scheme.  In 
recent times, the rebalance of the generosity of the scheme have led to significant drop off 
in RES-E deployment rates.  

In general, the Danish FIT scheme is administratively simple and very transparent.  The 
IEA 2008 report observes that a key factor which led to the high growth in solid biomass 
deployment in Denmark was the availability of abundant biomass combined with the 
opportunity for co-firing in coal-fired boilers.  

E.1.3.1 Estimated investor returns 

Analysis using a discount rate of 6.6% gives estimates of the respective costs of solar PV 
and biomass RES-E (the only two technologies supported in 2008 of the four we 
considered) as follows: 78.2 and 4.5 € cents/kWh (real 2008 money).  This is against the 
following respective upper limits of remuneration: 25.0 and 8.0 € cents/kWh (real 2008 
money).  From this it is apparent that incentive for biomass allows profitability at this 
discount rate.  Onshore wind and hydro technologies were not supported under the FIT 
scheme in 2008; however, onshore wind was supported in 2006.   
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ANNEX F – NETHERLANDS 

F.1.1 Summary of scheme and history 

Prior to 2000, the main support scheme involved a quota obligation system with tradable 
green certificates (TGC).  In 2003, the Netherlands instituted a new premium feed in tariff 
system (MEP). Under the new scheme, Dutch producers of renewable electricity feeding 
into the public grid received a fixed fee per kWh for a guaranteed period of ten years. 
Since its introduction, the FIT scheme has been complemented by fiscal investment 
incentives and, prior to 2005, by energy tax exemptions.   

Following the end of the MEP and CHP subsidy schemes in August 2006, the government 
launched a renewables support mechanism (SDE) starting from April 2008.  The SDE is a 
‘sliding premium’ scheme where the level of premium is based on the average electricity 
price – the premium is decreased (increased) linearly with increasing (decreasing) 
electricity price. 

The SDE is financed from the treasury and is characterised by a capped total budget.  
The scheme involves separate subsidy budgets for each technology and an approximate 
level of deployment anticipated given the funding – for 2008-2011, for instance, budgeted 
onshore wind deployment is approximately 2000MW, 450MW for off-shore wind, and 70-
90MW for solar. Investors are expected to tender for projects, although in the first year, 
funding is available on a first come first served basis.65 

F.1.2 Policy objectives performance 

According to the IEA (2008), the Netherlands is a world leader in solid biomass RES-E 
exploitation and, most recently, has become among the most effective countries in wind 
and solar PV deployment, relative to realizable potential. 

F.1.2.1 Increasing the deployment of renewables 

Figure 17 shows the growth in RES-E deployment (excluding large scale hydro) in the 
Netherlands over the period 2003 to 2005, which gives an indication of the feed-in tariff 
policy effectiveness.  Within two years of introducing the FIT scheme, wind power capacity 
in the Netherlands grew by 318MW (an equivalent annual growth of 16.2%), solid biomass 
generating capacity increased by 183MW (or 46.4% per annum), and solar PV capacity 
rose by 5MW (an annual growth of 5.3%). 

F.1.2.2 Decarbonisation and emissions reductions 

The Dutch electricity system CO2 emission rate reduced by approximately 23g/KWh over 
the period 2003 to 2005 (see Figure 18) – averting roughly 3.5 million tonnes of CO2 
emission.  The growth in RES-E generation accounted almost entirely (approx. 99%) for 
this reduction.   

                                                
 
65        Ron van Erck, Development of Renewable electricity towards 2020 – Dutch perspective, 

Ministry of Economic Affairs Energy & Sustainability, April 2008 
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F.1.2.3 Improving security of supply 

The diversity of the Dutch’s electricity system, a proxy for its security of supply, also 
increased since the introduction of the FIT scheme. This is evident from the increase in 
the Shannon Wiener index from 1.090 in 2003 to 1.141 in 2005, and corresponds to a 
decreasing fossil fuel composition of the electricity system generation in contrast to an 
increasing RES-E composition (see Figure 19). The share of coal, gas, and oil based 
electricity generation as components of the system fell by 1.7%, 0.7%, and 0.86% 
respectively, while RES-E generation grew by 3.39%, over the period 2003 – 2005. 

Figure 17 – RES-E installed capacity trend, 2003 – 2005 excluding large hydro 
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Figure 18 – Electricity system CO2 emission trend, 1995 – 2005  
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Source: Source: Pöyry Energy analysis based on IEA electricity data 

Figure 19 – Electricity system generation composition, 1995 – 2005 
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F.1.3 Administrative performance 

OPTRES (2007) assesses the Netherlands FIT scheme’s administrative barrier to be 
medium; giving it a score of 2.8 out of 5, where a score of 0 represents no perceived 
barrier and 5 represents the highest perceived barrier.  

A new ‘sliding premium’ feature, introduced in 2008, should add to the administrative 
complexity of the FIT scheme.  However, the feature should minimise the risk of 
overspending from the government’s perspective and the risk of under compensation from 
the investors’ point of view, since the premium is adjusted based on average electricity 
prices. This should result in the reduction of the cost of the FIT policy, in addition to the 
increase in certainty to investors, consequently reducing their hurdle rates.  

Figure 20 (adopted from IEA (2008), highlights that the Netherlands was the most 
effective country in terms of solid biomass deployment, relative to realizable potential, 
over the period 2004/2005.  At the end of 2005, the Netherlands had 2246MW of installed 
solid biomass RES-E generating capacity.  A key factor which led to the high growth in 
solid biomass deployment in the Netherlands was the availability of abundant biomass 
combined with the opportunity for co-firing in coal-fired boilers.  

Figure 20 – Solid biomass electricity: Policy effectiveness versus annualised 
remuneration levels   

 
 

Source: Deploying Renewables: Principles for Effective Policy, IEA, 2008  

F.1.3.1 Estimated investor returns 

Analysis using a discount rate of 6.6% give estimates of the costs of biomass RES-E, 
which was the only technology supported in 2008 of the four we considered, to be 4.4 € 
cents/kWh (real 2008 money).  This is against an upper limit of remuneration of 14.7 € 
cents/kWh (real 2008 money).  From this it is apparent that there are ample incentives for 
biomass deployment.  
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ANNEX G – INVESTOR ATTITUDES 

This Annex sets out the results our analysis of commercial investor behaviour including 
estimates of investor’s cost of capital. 

G.1.1 Characterising the investor types 

We have considered different investor types in our analysis that may be active in the sub 
5MW renewable space as described below.  We entered into discussions with 
representative organisations in each of the categories identified below. 

G.1.1.1 Commercial developers 

These companies will be developing projects at the larger end of the spectrum, perhaps in 
the 1MW to 5MW range.  Examples would include RES and Wind Direct a subsidiary of 
Wind Prospect.  RES is owned by the construction and civil engineering company 
McAlpine whereas Wind Prospect is funded by Hg Capital, a private equity firm. 

G.1.1.2 Pension funds 

Larger pension funds have invested more directly in renewable projects in some 
situations. A relatively certain incentive mechanism acts in a similar way to an annuity and 
so may be attractive to these investors. Alternatively they may continue to invest through 
private equity or other vehicles.  The investments could be through shareholdings in listed 
companies specialised in the area or as above through specific development companies. 

G.1.1.3 Project finance banks 

In order to secure better equity returns developers may wish to access long-term debt to 
leverage their investment.  Typically, the larger banks are not interested in sub 20MW 
scale due to economies of scale.  Triodos and The Cooperative Bank do operate in the 
sub-5MW space. As the market grows we may see more banks specialising in the area, or 
aggregation of separate projects into more easily financeable packages. 

In general lending banks will focus on ability of a project to repay the debt under a range 
of possible circumstances. The debt may be sized according to low cashflow scenarios. 
This will impact on the amount of leverage available and will therefore influence the level 
of equity returns that are possible. 

G.1.1.4 Utilities 

Utilities could invest in the sector in a number of ways and they will be important in 
facilitating the smaller end of the market. They may invest directly in larger projects (for 
example SSE investing in small hydro projects e.g. 2MW) or offer energy service 
company (ESCO) options to their smaller customers (down to domestic), whereby they 
effectively invest in the renewable generation asset on behalf of the customer and the 
customer hands back the value of the incentive.  

A customer may agree to have solar PV panels fitted and lock in a 10-year fixed price deal 
with a utility for its electricity needs. Alternatively, customers could rent roof space to the 
utility. Finding a business model that works with the new incentive mechanism will take 
time. 
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It is interesting to note that all the major utilities in the GB market (British Gas (Centrica), 
EDF, E.ON, SSE, Scottish Power, Npower (RWE), Centrica, Ecotricity, Green Energy, 
and Good Energy) offer a fixed buy back or export tariff for domestic customers.  However 
there are significant variations in tariffs offered particularly in technology capacity limits (5 
– 100kW); eligible technologies (solar and wind predominantly); tariff levels (from 4.50 – 
28 per kWh); treatment of ROCs.  There are also differences in whether customers retain 
entitlement to ROCs; and installation and payment for meters – some suppliers install and 
pay for the cost of the meter, others arrange for installation if required but charge the 
customer, while others require customers to install and pay for their own.  Given the 
complexities of the renewable obligation scheme it could be argued that such offers are 
hampered by administrative costs. 

Distribution companies will need to increase investments plans under a successful small 
scale renewable scheme and these companies will need to be able to make an 
appropriate return on these investments. 

G.1.1.5 Communities / cooperatives 

Communities may wish to get involved in some larger projects. One way that this is 
happening at present is through not-for-profit cooperatives such as Energy4All with 
projects at the 2MW scale.  

The model employed is to work with landowners to find suitable sites for wind turbines. 
Each project raises capital through a share offering, marketed toward local communities 
but open to all. Investors then receive a regular dividend based on the financial results of 
the project. 

If this is seen as a key route to investment by policymakers then ways to facilitate and 
encourage the development of cooperatives should be considered given the absence of a 
profit incentive as a growth driver. 

G.1.1.6 Industrial companies and famers 

Our understanding is that in general, industry and farmers work with developers or 
cooperatives rather than investing directly in renewable assets as a non-core business 
activity. If a simpler and more stable set of arrangements is offered then perhaps this will 
change.  

It is not just wind turbines that are of interest in this arena, anaerobic digestion (AD) of 
farm wastes is one area which could see some significant growth. 

G.1.2 Rates of return sought by investors 

The cost of capital that investors are subject to is an important cost element that feeds 
into the estimation the ‘correct’ level of support that should be given via a feed-in tariff 
mechanism. Below we estimate the cost of capital of the different investor types by 
technology and (broad) scheme design.  

This is difficult to do for a number of reasons. We don’t know the detail of the final design 
of the scheme and this will have a bearing on the risks borne by the investor. New 
technologies are included which have a limited track record. The financial market crisis 
means that current data may not be appropriate for setting longer-term tariffs. 

The classic approach employed widely is to use the capital asset pricing model (CAPM) to 
estimate a firm’s weighted average cost of capital (WACC). But as we are looking to 
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estimate a cost of capital by technology and mechanism design this proves less useful as 
comparable companies are unlikely to exist in sufficient numbers, if at all, to provide 
reliable data points to feed into the CAPM model. 

Other approaches have been used to estimate technology specific hurdle rates (which 
may differ from a firm’s cost of capital to reflect technology specific risks) but rely on a 
large number of assumptions rather than verifiable data.  

We have sought a more practical approach bearing in mind the uncertainty which 
surrounds these estimates, especially in the current climate, and the purpose of the study 
in exploring the impact of different feed-in tariff schemes. 

By discussing the issues with different investor types and by referencing established 
approaches and sources of data and experience from other feed-in schemes we have 
derived the following set of assumptions. 

Table 27 – Fixed Feed-in Tariff Discount Rates (post-tax nominal project) 

 Utility / ESCO Developer 

 Large scale Small scale Large scale 

Solar PV 8% 12% 10% 

Onshore Wind  8% 12% 10% 

Hydro 8%  10% 

Biomass 10% 12% 12% 

Wave 12%  14% 

Tidal 12%  14% 

Waste AD 8% 10% 10% 

Waste Gasification  12%  14% 

Waste Incineration 8%  10% 
Source: Pöyry Energy Consulting 



 QUALITATIVE ISSUES FOR THE GB FEED-IN TARIFFS 

 

 

June 2009 
QualitativeConsiderationsForTheGB_FIT_Design_v1_0.doc 

104 

PÖYRY ENERGY CONSULTING and ELEMENT ENERGY 

 

Table 28 – Premium Feed-in Tariff Discount Rates (post-tax nominal project) 

 Utility / ESCO Developer 

 Large scale Small scale Large scale 

Solar PV 9% 13% 12% 

Onshore Wind  9% 13% 12% 

Hydro 9%  12% 

Biomass 11% 13% 14% 

Wave 13%  16% 

Tidal 13%  16% 

Waste AD 9% 11% 12% 

Waste Gasification  13%  16% 

Waste Incineration 9%  12% 
Source: Pöyry Energy Consulting 

G.1.3 Published WACC Estimates 

In regulating network business in the UK Ofgem defines an appropriate return on 
investments based on estimates of the companies’ WACC. In the latest price control the 
real post-tax return on investment is 4.4% (6.5% nominal post-tax assuming 2% inflation). 
This is seen as appropriate return for a stable regulated business dealing with tried and 
tested technology.  In Ireland the equivalent assumption is 4.92% real post-tax.  

In Ireland before the single market for electricity was created the Irish best new entrant 
calculation was used to determine top up energy prices in the imbalance market.  The 
best new entrant figure was supposed to represent the price at which a CCGT developer 
would be incentivised to enter the market. As well as estimates for capital costs of CCGT 
the Irish regulator estimated the appropriate rate of return. In 2007, the last year the 
calculation was carried out, the best new entrant formulae used a real pre-tax WACC of 
7.83% assuming 70% gearing of the project. 

In Ireland in the new market arrangements the capacity payment mechanism requires 
estimation of the WACC of an investor in peaking plant. In September 2008 the value was 
calculated for 2009 as real pre-tax 7.07% for the Republic and 8.07% for the North. The 
assumption behind the new entrant peaker figure is that it has a relatively stable income 
stream as the capacity payment mechanism ensures that revenues are delivered. In 
practice, the year-on-year revision of the figure, together with other factors increase the 
risk associated with the peaker investment.  

With the changes in the market in the UK since September, with a lower risk free rate but 
higher debt spreads the 8.07% figure could be increased by 1 to 1.3%.  

We surmise from the above that a fully regulated investment facing little risk a nominal 
post-tax WACC of 6%-7% is deemed appropriate and that more uncertain investments in 
generation assets a WACC of 8%-9% nominal post-tax is deemed appropriate by 
regulatory authorities.  
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In other confidential studies on generator WACCs we have calculated differences of 
roughly 3% in WACCs between fully contracted generation companies and those facing 
full market price risk. In assessing the difference between a fixed feed-in tariff and a 
premium based tariff we would suggest that part of the 3% difference would be 
appropriate. Depending on what level the premium is set a different level of market risk 
will be seen by the project. In the tables above we have assumed a one percent uplift 
between a fixed feed-in scheme and a premium based scheme to reflect this degree of 
extra market risk. 

G.1.4 Estimates for discount rates under feed-in tariff regimes 

We have distinguished between two types of investor, a utility or ESCO type of investor 
and a developer. We have also developed discount rate estimates for two scales of 
project, large and small scale. This is to reflect the utility potential to develop large 
projects in the 1-5MW range and also to invest on behalf of commercial and domestic 
customers.  

Our base assumption for a proven technology under a fixed feed-in tariff regime is 8% 
nominal post-tax. 

We assume that a pure project developer would have a higher discount rate than a utility 
investor, even in a world of a fixed feed in tariff, as their WACC is likely to be higher. We 
increase all discount rates by two percentage points in the fixed feed-in tariff assumptions 
and by three percentage points under the premium arrangements as they will face more 
significant price risk than a vertically integrated utility.   

As discussed above we increase rates by 1% to reflect the higher level of market risk 
under a premium based scheme. 

We also vary the discount rates by technology to reflect the increased risks with less 
proven technologies. The variations are based upon experience gained through 
involvement of a small number of financings of projects using new and novel renewable 
technologies. 

The increased discount rates under the small scale utility/ESCO developments reflects 
potential problems with counterparty credit risk that may be experienced with customers 
defaulting on arrangements and issues around ownership and control of assets. This is a 
difficult area to assess and these figures should be viewed as speculative. 

In small scale wind we consider the discount rates to be applicable for wind turbines 
greater than 10kW as smaller scale micro turbines are viewed as unreliable and there is 
currently limited appetite among companies to become involved in micro turbines. Given 
the technology risk these may face higher discount rates than those stated here. 

G.1.5 Current financial situation 

Given the recent financial crisis it seems reasonable to ask whether the feed-in tariff 
should be designed to reflect the current financial situation. 

In general the crisis means that investment is seeing something of a hiatus at the large 
energy infrastructure scale (>20MW), especially where smaller independent developers 
are involved, as project finance is more difficult to arrange.  

Whilst spot base interest rates have been reduced, the cost of borrowing has not 
necessarily fallen. Debt spreads have increased so that corporate and project finance 
borrowing rates have perhaps increased slightly from pre-crisis levels (depending on the 
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riskiness of the borrower). And longer-term interest rates have not fallen by as much as 
spot rates. At the time of writing quantitative easing is being employed in a bid to increase 
the level of lending and this may impact on the debt spreads in time. 

It is not clear that the crisis will lead to a hiatus in investment at the smaller end of the 
scale (sub 5MW), however. Evidence from the Czech Republic suggests that the financial 
crisis has had a beneficial impact on renewable uptake as investors, faced with much 
lower savings rates, view the return on investment offered by the renewable incentive 
scheme as an attractive alternative. 

At the same time an increased risk to developers, utilities and lenders working with 
industrial, commercial and domestic partners will be counterparty credit risk. How viable is 
the industrial company at which an investment will be made in the current climate? Will my 
domestic customer default on their bill? This may lead to increased discount rates and a 
shortening of the period over which the investment is considered. Whilst this credit risk is 
not new, the current climate may increase the level of risk associated with default. 

A second-order effect from the global slowdown is on the cost of equipment. Over the past 
two years capital costs have increased at unprecedented levels, with doublings in some 
sectors. The expectation is for a major correction in the cost of equipment and whilst this 
will take time to feed through, evidence is beginning to be seen of a reduction occurring. 
Cycles in equipment costs can be expected to be seen into the future. 

It would be best then to design the feed-in tariff bearing in mind the current situation but 
allowing for an early stage review and then regular periodic reviews thereafter to cope 
with changes in the wider economy.  

G.1.6 Initial feedback from parties on design  

In general companies were at the early stages of their thinking with regard to the design of 
the feed-in tariff and we did not set out to canvass opinion in a formal interview. Below are 
some of the key issues that appeared during our conversations. Naturally different actors 
had different views and so the following should not be seen as a consensus view, rather 
some interesting observations made by different parties. 

There was concern that the objectives of the scheme should be clear. If industrial policy 
were one aim then it should be recognised that we were too late to build a capability in 
already established technologies and the focus should therefore be wave and tidal. 
Another concern was over the relatively high carbon abatement cost of some technologies 
when compared to alternatives. 

In general banding by technology and size was thought to be a good idea. Suggestions of 
tariffs banded by production were common. In this situation the first X MWh of generation 
receive a high tariff, with blocks of falling tariff levels for volumes of generation thereafter. 
This results in smoother transitions between scales of generation. It was suggested that 
the tariff should be at or below the level of RO support once it reached larger capacity 
levels. 

It was not clear to all parties that a fixed tariff was necessarily better even at the domestic 
level. It was felt by one party that whilst a fixed tariff was easier to consider from a purely 
financial perspective, a premium tariff offered intangible benefits for the customer in terms 
of how they would think about the potential benefits of generating their own electricity. 
This may reflect experience from the current situation where the economics are not 
always the main driver of investment. 
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In addition it was felt the renewable heat incentive would have to be a premium based 
scheme by its nature and that consistency between heat and electricity measures would 
be helpful for smaller customers’ understanding. 

It was argued that current charging arrangements did not reflect the true split of fixed and 
variable cost elements in customers’ bills and that this may need to be addressed to 
ensure efficient investment decisions. 

There was also concern over the timing of the introduction of the scheme and the changes 
that may be required. As a result an interim solution could be a premium scheme whilst 
offers and settlement systems were put in place. Perhaps other mechanisms that are 
already in place could be used if necessary to avoid the time required for any legislation.  

There is a wider question here about the design of the scheme and its impact on metering 
and settlement requirements and we would suggest further analysis into this issue is 
required. This may be a particular issue for developers working with industrials at present 
whereby the arrangements are structured around on-site supplies of electricity in addition 
to general metering issues around export only or full value tariffs. 

There was concern expressed that capitalisation of the scheme would lead to greater 
levels of bureaucracy to avoid fraudulent claims and that this could be counter-productive. 
Deeming was felt to be appropriate only at a small scale (i.e. domestic) and only for a 
short period of time. 

The question of which areas would it be best to socialise costs was explored. Is the 
consumer/taxpayer better placed to take on market price risk, generation volume risk or 
credit risk (or some combination), for instance generation volume risk may reduce overall 
by appropriate aggregation.  

As stated above these comments do not reflect the views of all parties contacted. 
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