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In order to meet 2020 carbon reduction targets, all 

EU member countries have been set targets for the 

level of renewable energy as a proportion of total 

energy consumption. The UK target of 15% of final 

energy consumption is binding, as is the 10% 

contribution from transport, however electricity and 

heating targets are a matter of UK policy.  

The UK Government has enacted a series of policies 

to support the development of a portfolio of 

renewable technologies, provided a regulatory 

framework and a support mechanism that encourages 

investment. As the renewable energy industry 

matures, Government has sought to adjust policy so 

that the overarching targets are met in the most 

affordable way, which in practice may see the policy 

for individual sectors (electricity, transport and 

heating) change as technology costs and deployment 

rates change. 

 This report explores the recent (2014/15) 

developments in the renewable energy industry and 

their impact on the level of investment, recognising 

the interactions between policy, targets and level of 

investment. We also present an updated estimate of 

capital expenditure required to reach UK 2020 

targets, following on from the first review in 2014. 

Our analysis estimates £40bn has been spent since 

2010 across the three sectors1 and a further £48bn is 

required to deliver against targets.2 

 

Figure 1: Historical and forecast investment in renewables (2010-20) 

 

                                                             

1 Historic investment includes electricity 2010-14, heat 2010-13 and transport 2010-13 only; future investment includes 
2014 for heat and transport 
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1. Executive summary 
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1.1. Renewable electricity 
2014 saw the greatest investment in renewable 
electricity generation to date, at £10bn. This level of 
investment exceeded expectations for the year, which 
were forecast to lie at £8.7bn, based on 2013 
projections. Offshore wind and solar PV attracted the 
largest share of this record investment in a year that 
witnessed a number of important developments in 
the renewable electricity sector.  

One of the most notable investments during 2014 was 
the Green Investment Bank (GIB) investment in the 
210MW Westermost Rough offshore wind project. 
This marks the first time GIB has taken construction 
risk in offshore wind, and the bank’s involvement 
facilitated additional investment from Marubeni 
Corporation, also sharing construction risk. It is 
expected that through facilitating further such deals 
involving new types of investors, GIB will help both 
developers to recycle their capital more effectively 
and bridge the funding gap for construction stage 
projects. 

Alongside record levels of investment, the industry 
also witnessed the first competitive CfD auction 
which concluded in February 2015. With the 
exception of energy from waste, all technologies 
cleared below their respective administrative strike 
prices. This was seen by Government as testament to 
the benefits of competitive allocation and a positive 
outcome for consumers. Two solar projects drew 
particular attention by clearing at £50/MWh for 
delivery in 2015/16 and subsequently withdrawing, 
highlighting some of the flaws in the allocation 
process. Three further solar PV projects cleared at 
£79/MWh in 2016/17 together with one onshore 
wind project. Mainstream’s Naert offshore wind 
development, which cleared at £114/MWh in 
2017/18, demonstrated good progress towards the 
target LCOE of £100/MWh in 2020. 

While lower than expected CfD clearing prices will 
allow more capacity to be delivered within the Levy 
Control Framework (LCF) envelope, higher than 

expected investment in solar PV seen since 2013 has 
led DECC to announce the closure of the RO to large 
(>5MW) solar PV from 1st April 2015 in a bid to 
protect the LCF budget. The announcement led to a 
push from developers to commission ahead of April 
2015 under the more favourable RO regime, to avoid 
having to bid for CfD support against other ‘well-
established’ technologies in Pot 1, including onshore 
wind. 

1.2. Renewable heat 
The renewable heat sector saw an estimated £1.1bn of 
investment during 2013, delivering a capacity 
addition of 1.5GW. The majority of investment was in 
bioenergy technologies (£1bn, 1.4GW net additions), 
followed by heat pumps (£70m, 57MW) and solar 
thermal (£37m, 24MW). 

1.3. Renewable transport 
No capacity additions were identified in 2014. The 
primary regulatory instrument for biofuels, the 
Renewable Fuel Transport Obligation (RTFO), has 
reached the maximum obligation level of 4.75%. 
Without a clear trajectory towards the target of 10% 
by 2020 there is a weak business case for investment 
in additional capacity in the UK. Evidence from 
DECC shows that the majority (77%) of fuel 
obligation is being met through imports, suggesting 
suppliers are seeking to meet their volume 
obligations from lower cost imported biofuels. 

1.4. Future Investment 
When considering the investment required to deliver 
the UK’s 2020 targets, electricity generation is 
expected to continue to require the greatest share of 
capital. Indeed the capital required to deliver 
Government’s 2020 generation targets increased 
during 2014 as a result of the volume of low load 
factor capacity (e.g. solar PV) being deployed. This 
has seen DECC increase the 2020 capacity targets by 
7GW in order to deliver the existing generation 
target.

 

Figure 2: Electricity generation forecast investment by technology, 2015-20 (£bn) 
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This rise in target capacity brought the total 
estimated investment required in electricity to £42bn 
to reach 2020 targets. Offshore wind and solar PV 
will continue to dominate investment in electricity 
capacity, although the announcement that the RO will 
close to large solar PV will see developers competing 
for CfDs two years sooner than originally expected. 

Technology costs remain one of the greatest areas of 
uncertainty for industry. There are indications that 
costs are falling rapidly for some technologies, as 
evidenced by solar PV clearing at £79/MWh for 
delivery in 2016/17. Offshore wind continues to track 
the progress towards a LCOE of £100/MWh in 2020, 
as analysed by the Offshore Renewable Energy 
Catapult’s Cost Reduction Measurement Framework 
(CRMF). The CRMF study showed that industry is 
broadly ‘on target’, with all finance indicators (e.g. 
cost of debt, availability of capital) showing scores of 
‘on target’ or ‘ahead of target’, suggesting that the 
target cost reduction is on track to be delivered. 

For renewable heat, if the UK is to meet the 2020 
energy target set out in the National Renewable 
Energy Actions Plan (NREAP) of 72TWh, an 
estimated investment of £5.9bn is required across 
bioenergy, heat pumps and solar thermal between 
2014-20. 3 The NREAP assumes that that investment 
will be primarily into bioenergy and heat pumps. 
However, historical investment has favoured 
bioenergy, with considerably less investment into 
high-efficiency heat pumps. This poses a risk to 
achieving the 2020 targets, as a fixed investment 
volume will deliver less renewable generation if 
historical investment trends continue. The chart 
below shows the investment required to achieve 
NREAP targets and the historical investment share 
attracted by each technology. 

                                                             

3 Forecast heat investment period 2014-2020 

 

.
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Figure 3: Renewable heat investment by technology, 2014-2020 (£bn) 

 

Investment in renewable transport has not been estimated due to uncertainty around whether targets will be 
met through domestic or imported biofuels. 

1.5. Achieving 2020 renewable energy targets 
It is important to recognise the interaction between individual technology targets in meeting the overall energy 
basis target. The figure below illustrates the relationship between the level of renewable contribution from 
individual areas, in order to meet the overarching target of 15%. DECC’s base case assumption is 30% power, 
12% heat and 10% transport. The highlighted values show current contributions from transport and heat, which 
would require a 52% contribution from renewable electricity generation. What this shows is that a shortfall 
against heat or transport targets requires a significant increase in renewable power contribution. 

Figure 4: Relationship between power, heat and transport targets4 

  Surface Transport  

  10% 9% 8% 7% 6% 5% 4% 3% 2% 

H
e
a
t 

 

12% 30% 32% 33% 34% 36% 37% 38% 39% 41% 

11% 32% 33% 35% 36% 37% 38% 40% 41% 42% 

10% 34% 35% 36% 37% 39% 40% 41% 42% 44% 

9% 35% 36% 38% 39% 40% 41% 43% 44% 45% 

8% 37% 38% 39% 40% 42% 43% 44% 46% 47% 

7% 38% 39% 41% 42% 43% 45% 46% 47% 48% 

6% 40% 41% 42% 44% 45% 46% 47% 49% 50% 

5% 41% 43% 44% 45% 46% 48% 49% 50% 51% 

4% 43% 44% 45% 47% 48% 49% 50% 52% 53% 

3% 44% 46% 47% 48% 50% 51% 52% 53% 55% 

2% 46% 47% 49% 50% 51% 52% 54% 55% 56% 

 
Current investment and capacity deployments suggest that power is the only area in which an outperformance 
of the existing DECC targets for renewable energy generation is likely, even if only marginally. 

                                                             

4 Renewable Energy Strategy, PwC analysis  
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1.6. Policy clarity 
The challenge of meeting targets across power, heat and transport highlights the need for a coordinated 
approach that is not obvious from current policy.  

 Renewable electricity developers are facing a challenge to appropriately manage their development pipeline 
in the absence of clear guidance about volume requirements beyond the end of the LCF in March 2021.  

 RHI funding needs to be confirmed beyond 2016 or overall generation targets are put at risk. 

 Progress in renewable transport is particularly concerning, where the lack of a clear trajectory to reaching 
the 2020 target is seeing the sector fall short of even the more modest targets currently in place (4.75%), 
with little expectation of reaching 10%. 

Without a baseline level of certainty across all sectors, investment decisions and therefore progress towards 
meeting targets in 2020 and beyond are in jeopardy. Policymakers must be mindful of industry’s need for 
sufficient long term certainty to support the investment decisions necessary to maintain an appropriate balance 
between security of supply, decarbonisation and affordability 
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With just five years remaining for the EU to deliver 

on its 2020 renewable energy targets, designed to 

take carbon emissions to 20% below the 1990 levels, 

it is useful to reflect on how the UK’s contribution to 

their target of 15% of final energy consumption from 

renewable sources is likely to be reached. 

Although the UK 2020 target of 15% of final energy 

consumption is a binding target, the mix of renewable 

energy used to deliver this target has been devolved 

to UK Government (except in transport, where a 10% 

minimum is binding). Existing policy has indicated 

that this would be achieved through 10% of transport 

energy, 12% heat of energy and 30% power from 

renewable sources; progress however, has not been 

 balanced across these three areas. It follows that 

progress above the base case assumptions in one area 

may allow a relaxation of targets in another area, or 

vice versa, while still delivering the requisite 15% across 

the three sectors. 

The most recent data available indicates renewables 

share of power generation reached 19.2% in 2014 

(2013: 14.9%), heat 2.8% in 2013 (2012: 2.3%) and 

transport 4.4% in 2013 (2012: 3.7%).5 Based on current 

deployment rates, power is the only sector in which an 

outperformance of the existing DECC targets for 

renewable energy generation is likely, and even here, 

any outperformance may only be marginal. So what 

might this trade-off look like in practice? 

Table 1: Relationship between power, heat and transport targets6 

  Surface Transport  

  10% 9% 8% 7% 6% 5% 4% 3% 2% 

H
e
a
t 

 

12% 30% 32% 33% 34% 36% 37% 38% 39% 41% 

11% 32% 33% 35% 36% 37% 38% 40% 41% 42% 

10% 34% 35% 36% 37% 39% 40% 41% 42% 44% 

9% 35% 36% 38% 39% 40% 41% 43% 44% 45% 

8% 37% 38% 39% 40% 42% 43% 44% 46% 47% 

7% 38% 39% 41% 42% 43% 45% 46% 47% 48% 

6% 40% 41% 42% 44% 45% 46% 47% 49% 50% 

5% 41% 43% 44% 45% 46% 48% 49% 50% 51% 

4% 43% 44% 45% 47% 48% 49% 50% 52% 53% 

3% 44% 46% 47% 48% 50% 51% 52% 53% 55% 

2% 46% 47% 49% 50% 51% 52% 54% 55% 56% 
 

The figure above illustrates the impact of increasing the proportion of renewable power from DECC’s base case 
assumption of 30% (i.e. 12% renewable heat and 10% renewable transport). The values shown in the table 
indicate the proportion of power that must be generated from renewable sources, at a given contribution from 
both transport and heat. What this shows is that a shortfall against either the heat or transport targets requires 
a significant increase in renewable power contribution. Under the 2015 forecasts prepared by DECC, renewable 
electricity is expected to reach a 34% share of demand by 2020. This would allow for a 3% reduction in 
transport targets, providing heat reached 10%. 

This highlights is the need for a coordinated approach to targets that is not obvious from current policy.

                                                             

5 DUKES 6, February 2014 & March 2015 

6 Renewable Energy Strategy, PwC analysis  

 

2. Meeting the UK’s renewable 
targets 
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In our analysis, the absolute amount of investment in 
renewable electricity in any year is measured by the 
technology specific investment cost and the amount 
of additional capacity deployed in that year. The 
relative attractiveness of one technology over another 
is driven by a number of factors, but particularly by 
the support mechanisms put in place by Government 
to enact climate change policy (in order to meet 
renewable energy targets). The primary support 
mechanisms for power generation are the 
Renewables Obligation (RO), Contracts for Difference 
(CfDs) and, in the case of small scale generation, Feed 
in Tariffs (FiTs). 

3.1. Investment costs 
Calculating the investment required to deliver the 
DECC capacity build targets relies on robust 
assumptions about the cost of individual technologies. 
Our approach to 2015 investment costs has been to 
apply existing factors where no new evidence 
suggesting a shift beyond the assumed cost reduction 
trajectory has been identified. 

Our reference point for these estimates has been the 
ARUP derived capital cost factors applied in the 2014 
report7. These capital cost factors include: 

 Pre-development costs 

 Construction costs (turbines, foundations, civils) 

 Grid costs 

 Other infrastructure 

The ARUP capital cost factors include learning and 
efficiency effects, based on the International Energy 
Association’s learning rate of 7%. 

                                                             

7 Review of the generation costs and deployment potential 
of renewable electricity technologies in the UK, ARUP, 

2011 

3.1.1. Input costs 
The cost factors used do not include exchange rate 
movements, due to the uncertainty of such 
movements. It is important to recognise the impact 
that exchange rates can have on overall costs of 
securing large CAPEX items, for example turbines, 
with developers entering into purchase agreements 
outside their country of origin exposed to greater risk. 
For consistency our approach has been to exclude the 
exchange rate fluctuations as these remain uncertain 
and challenging to accurately forecast. 

Commodity prices are also important to the cost of 
individual technologies; for example, rising steel 
prices are expected to be the main contributor to 
price inflation for wind energy up to 2025.  

One commodity that has been the subject of the 
greatest change in price during 2014 was crude oil. 
The collapse of oil market prices dominated headlines 
during the latter months of 2014, but to what extent 
does this impact investment in renewable electricity 
generation?

 

3. Investments in renewable 
electricity 
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Impact of lower crude price on investment in renewables 

The last 12 months have seen some astonishing volatility in oil prices; falling to below $50 per barrel from highs 

of $115 per barrel last summer, the impact is starting to be felt across the UK oil and gas sector. Medium term 
capital budgets are being slashed, (e.g. BP -20% and BG -30%) while the value of assets are being written down. 
It has also driven a new round of M&A activity, as evidenced by Shells bid for BG Group.  

Figure 5: Historic oil price (Brent, $/bbl)8 

  

The knock-on effect is being felt in the utilities sector, 

with wholesale gas and power prices falling. The 

outlook for power prices is also influenced by a 

benign carbon market and a coal market that has 

experienced even greater relative price falls than the 

oil market. The net effect of falling gas prices is that 

these reductions are slowly making their way through 

to end consumers with falls in the prices consumers 

pay (although the big suppliers have not yet passed 

on any power price reductions).  

So what does this all mean for investment in the UK 

renewable energy sector? Does it make renewable 

investments more or less attractive? 

There is some evidence on the correlation between 

key input variables and the costs of technologies such 

as offshore wind which suggests that currency 

fluctuations and commodity prices have the greatest 

impact on the levelised cost of offshore wind. 

However, it is worth adding that as most of this 

manufacturing is outside the UK, international 

commodity prices will have a greater bearing on 

technology costs. Another key cost is bunker fuel 

prices which have fallen significantly on the back of 

lower oil prices. This should feed through to the 

transportation costs of both wind turbines and 

biomass. There is a timing issue around the lag  

 
between commodity price falls and how this feeds 

through to technology specific costs which will 

depend on contractual terms through the supply 

chain.In principle, falling commodity prices will have 

the effect of making the relative cost of supporting 

renewables look more expensive. This situation is 

exacerbated by the newly introduced CfD support 

scheme for low carbon generation. As the energy 

policy debate has played out over the past 18 months, 

what has become more evident is the importance of 

the overall level of energy price (the price we pay as 

consumers). The irony of low commodity prices is 

that it makes renewables under a CfD look expensive, 

but overall consumer prices should be lower. 

In summary, at a macro level lower commodity prices 

should not materially impact on the economics of 

renewable energy projects in a CfD world and should 

make consumers less focussed on the cost of 

renewables if overall energy prices are falling. We 

have concerns however, that the nature of the LCF 

mechanism could act as constraint that reduces the 

total capacity of renewable projects that can be 

funded from a fixed pot and that issue needs to be 

addressed. 

 

                                                             

8 Federal Reserve Economic Data 
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3.1.2. Technology costs 
When considering technology specific costs, there are 
two technologies where the evidence suggests costs 
have fallen below the assumptions used in last year’s 
report: offshore wind and solar PV. 
The new evidence which points to a fall in offshore 
wind is the Offshore Renewable Energy Catapult 
(OREC) Cost Reduction Measurement Framework 
(CRMF) report. The CRMF assesses cost reduction in 
the offshore industry annually against the trajectory 
required to deliver an LCOE of £100/MWh in 2020. 
The findings of the January 2015 assessment suggest 
the industry is in fact ahead of the benchmark 
pathway, although the CRMF assessment is 
calculated over a 25 year period (contrasted with a 15 
year CfD).9 

 
Levelised Cost of Energy (LCOE) is the 
calculated cost to produce electricity 
over the life of the asset (typically 20-25 
years), based on expected power output 
(MWh). LCOE includes all of the assets 
lifetime costs, such as construction, 
financing, fuel, maintenance, tax and 
insurance. Some costs are excluded, such 
as costs of selling power (due to Power 
Purchase Agreement discounts or fees) 
and working capital costs. 

 

 
The figure below shows the assumed LCOE trajectory set out in the CRMF required to reach £100/MWh in 
2020, along with the estimated LCOE based on the most recent data collected. The falling LCOE of offshore 
wind supports the cost reduction assumption which has been applied in the investment factors 

Figure 6: Offshore wind LCOE compared to Pathways study (technology acceleration)10 

 

It could be argued that equivalent cost savings would be expected for onshore wind, given the technology 
similarities (WTGs, financing, supply chain). However, onshore wind is impacted by fundamentally different 
planning conditions, which act as a barrier to the scale of onshore developments which would be required to 
realise many of the costs saving opportunities that have allowed offshore to reduce its LCOE. Turbine size, for 
example, has not increased at the same rate onshore (offshore projects reaching FID 2012-14 are dominated by 
6MW WTGs), where turbine size is a significant determinant of LCOE. Onshore wind is not able to achieve the 
same direct economies of scale that arise from greater efficiency or indirect economies of scale from fewer 
installations and foundations per MW or capacity as have been seen in offshore projects. The assumed capex 
factor applied to onshore wind has remained flat from 2013. 

 

                                                             

9 Report available at https://ore.catapult.org.uk/ore-catapult-reports 

10 Cost Reduction Measurement Framework Summary Report, Offshore Renewable Energy Catapult, 2015 
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Lessons from the first CfD allocation round 
The past 12 months have also seen two batches of CfDs awarded to renewable projects, starting with FID 
enabling (FIDe) followed by the first competitive CfD auction, which was finalised in February 2015. With two 
sets of CfD now allocated, it is possible to comment on the relative levels of the subsidies awarded across the 
contracts and also the relative competitiveness of technologies.  

February’s announcement of the results of the first CfD allocation round made for interesting reading; with the 
exception of Energy from Waste, all other technologies offered CfDs cleared well below the administered strike 
price. 

Table 2: CfD allocation round one outcome (Real 2012)11 

Technology  Admin. Strike 

Price 

2015/ 

2016 

2016/ 

2017 

2017/ 

2018 

2018/ 

2019 

Advanced 

Conversion 

£/MWh 155-140   119.89 114.39 

MW    36 26 

Energy from 

Waste (EfW)  

£/MWh 80    80 

MW     94.75 

Offshore Wind £/MWh 155-140   119.89 114.39 

MW    714 448 

Onshore Wind £/MWh 95-90  79.23 79.99 82.5 

MW   45 77.5 626.05 

Solar PV £/MWh 120-100 50
12

 79.23   

MW  32.88 38.67   

 

The results were seized upon by Government as a testament to the benefits of competitive allocation and a good 
thing for consumers and the environment, as the process demonstrated that you could buy more renewable 
energy for the same pot of money. But what were the key lessons? 

Solar at grid parity? 

Solar has also shown signs of strong cost reduction 
with the most recent reference point coming from the 
first competitive CfD auction. The clearing price for 
solar in 2015/16 at £50/MWh highlighted some of the 
flaws in the allocation system. With these developers 
bidding below the true cost of the project, in 
anticipation that the price would clear at a higher level, 
they were left with projects that could not stack up 
economically and have decided not to progress these 
projects.13 A more credible reference point for solar 
might be the clearing price of £79.23/MWh for 
delivery in 2016/17, matching onshore wind. This still 
represented a very significant discount to the headline 
strike price of £120 /MWh. 

 Where next for onshore wind? 

With a significantly higher clearing price in 2016/17 
at 79.2 £/MWh, three solar projects cleared the 
mature technology pot along with one onshore wind 
project. The 626MW of onshore wind that cleared the 
2018/19 auction at 82.50 £/MWh, suggests no 
competition from solar in that year with a few notable 
winners; Banks Renewables with 3 projects (180MW) 
and Infinergy with the 177MW Dorenell wind farm. 
Although there was some competitive tension 
between onshore wind and solar in 2016/17, for 
future auctions it feels hard to see how onshore will 
compete successfully with solar which continues to 
demonstrate aggressive cost reduction potential. 

 

                                                             

11 Contracts for Difference allocation round one outcome, DECC, February 2015 
12 The LCC has confirmed that Wick Farm and Royston Solar Farm, both of whom secured a strike price of £50/MWh, will 

not proceed 
13 CfD administrator confirms no PV projects for 2015/16, Solar Power Portal, 7th April 2015 
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Offshore wind – glass half full or glass half 
empty? 

Perhaps the biggest surprise is the clearing price 
achieved for the two offshore windfarms – 
Mainstreams ‘Neart’ project cleared in 2017/18 at 114.4 
£/MWh while the East Anglia round 3 project cleared 
at 119.9 £/MWh. While some may wonder at the ability 
to deliver projects at these prices, on the positive side, 
this demonstrates a level of cost reduction for offshore 
wind that is in line with the Government and industry’s 
ambition of 100 £/MWh by 2020.  

These clearing prices need to be put in the context of 
the strike prices offered to the five Final Investment 
Decision (FID) enabled CfD projects – 150 £/MWh for 
the projects due to commence operations from 2017 
and 140 £/MWh for the projects commencing 
operations from 2018. 14 In total, FIDe contracts were 
awarded to 3.2GW of offshore wind projects. 

Invariably the Government will have to deal with 
further challenge to the FID enabling decision given 
the outcome of this competitive allocation round. In a 
hypothetical scenario where the FID projects had been 
held back to compete in this first CfD round and all 
offshore cleared at 120 £/MWh, this would have freed 
up c. £300m of Levy Control funding or c. 1.3GW of 
additional offshore projects.15 

This scenario demonstrates the importance of the LCF 
in determining the total capacity which can be 
deployed. The CfD budget available for each 
technology ‘pot’ is already known, as is the spend  

 based on the CfDs allocated to date. This allows that 
for the latter years of the LCF at least, the CfD budget 
is largely allocated for both pot 1 and pot 2 
technologies, although there is still considerable CfD 
budget available for FID before 2019 (c. £1bn). 
Therefore, although the technology CAPEX is certainly 
decisive in setting the total investment volume, the CfD 
budgets act to create a ceiling on the capacity deployed 
and therefore the capital required. 

Also clear from the limited number of projects bidding 
for CfDs for delivery before 2018 is the industry 
preference for existing support mechanism (RO) where 
available. Only c. £8m of budget is required to fund all 
successful CfDs in the three years leading to the 
closure of the RO, compared to £87m in the first full 
year where the RO is not available (2018/19). There is 
a risk that the cost of funding the RO could increase 
significantly if a number of projects, for example those 
unsuccessful in the FIDe process, aim to commission 
before the closure of the RO in April 2017. In this 
scenario the headroom within the LCF to support 
future CfD rounds would come under increasing 
pressure.  

Inevitably, comparisons will be made with the strike 
price of £92.5/MWh (real 2012) being offered to 
nuclear new build. However, the CfD agreed with 
Hinckley has been negotiated bilaterally and is will be 
bespoke in its terms, not least the 35 year tenor and 
risk sharing mechanism, meaning direct comparisons 
should be made with caution. 

Figure 7: Forecast LCF spend by support mechanism (£m)16 

 

                                                             

14 Early contracts for renewable electricity, NAO, June 2014 
15 Assumes FIDe projects achieve an average load factor of 45% or 12.4TWh across five successful projects 
16 Contracts for Difference allocation round one outcome, DECC, February 2015 
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In summary, while these announcements will not 
reduce future consumer bills, as the lower than 
expected strike prices just mean we get more 
renewables for the same amount of money, the 
direction of travel for the costs of both solar and 
offshore wind is good news. For project developers, it 
is time to take stock and rationalise portfolios, 
including dropping less attractive projects that 
cannot compete in this new auction world and focus 
on further cost reduction potential for their better 
projects. For policy makers, the outcome is a clear 
endorsement of the Electricity Market Reform 
programme, although no doubt there will be lingering 
questions on the FID enabling process. 

 Results from the competitive auction certainly draw 
attention to the apparent generosity of the FIDe 
contracts, while Government has been vocal in 
recognising the success of the competitive auction in 
terms of securing investment at an affordable level for 
consumers, who will ultimately bear the price risk 
removed from generators. It is important to recognise 
the discussion between affordability within the 
context of the LCF budget (which serves to limit the 
regulatory support that can be recovered from 
consumers) and the capital affordability of the 
projects themselves. 
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3.2. Capacity deployment 
DECC publishes data tracking the deployment of renewable electricity generating capacity by technology type. 
The figure below shows the growth of capacity in the UK, which reached 24.2GW at the end of 2014 (2013: 
19.7GW), following record capacity additions of 4.5GW during 2015, equivalent to 23% growth in a single year.  

Figure 8: Cumulative deployment of renewable electricity capacity (GW)17 

 

The figure below shows the capacity deployment during 2014 by technology. Two technologies stand out for 
their outperformance against previous forecasts: solar PV and offshore wind. Solar PV has not only deployed 
significantly more capacity in 2014 than onshore and offshore wind combined, but also more than doubled the 
2013 solar PV capacity addition of 1GW. Offshore wind, while reaching a lower absolute deployment, exceeds 
the existing forecasts by c. 60%. 

Figure 9: Capacity additions during 2014 against 2013 forecasts (MW)18 

 
                                                             

17 DUKES 6, DECC, March 2015 

18 DUKES 6, DECC, March 2015 
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This shift in the mix of capacity being deployed is 

significant because it affects the output of renewable 

electricity, since all technologies have different load 

factors.19 Solar PV has one of the lowest load factors 

of any renewable power generating technology (c. 

10%), meaning that a large addition of solar capacity 

will not lead to as large an increase in output as 

would be the case from other technologies. 

The last 12 months have also been positive for 

biomass, with Drax’s Unit II conversion unit entering 

operations, adding to the unit commissioned in 2013. 
20 In January 2015 the FIDe contract awarded to 

MGT’s 300MW Combined Heat and Power (CHP) 

plant in Teesside formally cleared EU state aid 

approval.21 This marked the first biomass plant to be 

approved under the CfD regime. 

Another important observation is the extent to which 

the total capacity additions exceeded the forecasts 

made by DECC in 2013. The out turn capacity 

additions amounted to 129% of the 2013 forecast for 

2014. 

 3.3. Renewable electricity 
investments in 2014 

In order to estimate cost of deploying this capacity 
the technology specific capital costs in a given year is 
multiplied by the capacity addition. 

2014 saw the greatest investment in renewable 
electricity capacity to date, with the in-year 
investment of £9.8bn (2013: £9.1bn) taking the total 
since 2010 to £36.3bn. Solar PV attracted the greatest 
investment during 2014 (£4.6bn), followed by 
offshore (£2.1bn) and onshore wind (£1.4bn). Mixed 
waste-to-energy showed the greatest year on year 
increase, with investment rising almost six-fold to 
£0.8bn in 2014. 

Figure 10: Investment in renewable electricity generation during 2014 (£m) 

 

This level of investment has translated to greater than expected capacity additions during the year. When 
compared to 2013 forecasts made by DECC, the 2014 out turn capacity additions have exceeded expectations by 
1GW (c. 30% greater in year deployment than 2013 forecast).

                                                             

19 The load factor describes the ratio of actual output to the nameplate capacity over a given period 

20 Renewable Energy Public Database, DECC, March 2015 

21 State aid: commission authorises UK aid for Teesside biomass CHP plant, EC, January 2015 
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The capacity outperformance during 2014 has come 
primarily from the two technologies: solar 
photovoltaics (1GW or c.75% above forecasts) and 
offshore wind (0.3GW or 75% above forecast). 

The reason for this outperformance is considered to 
be partly due to be an effort by solar and offshore 
wind industries to commission projects under the 
existing support mechanism, before these close to 
new capacity.  

The headline change anticipated by developers is the 
closure of the RO to all capacity in April 2017. 
Although support will continue to be available under 
the CfD regime, the risk profile of the CfD mechanism 
is fundamentally different due to the competitive 
auction process, which introduces allocation risk to 
developments. By commissioning projects ahead of 
2017 under the RO, developers are guaranteed 
regulatory support (subject to no further ROC re-
banding) for the full ‘grandfathering’ period or 20 
years from COD, without the risk of failing to secure a 
CfD.  

Although the RO regime will remain open for new 
capacity until 2017, DECC has taken steps to limit the 
volume of large (>5MW) solar PV technology able to 
access support under the RO from April 2015. The 
amendment reflects the more aggressive deployment 
of large scale solar and DECC’s concern about the 
impact this has on the LCF budget. The 
announcement is credited with leading to a push by 
developers to commission projects before the April 
2015 deadline; as with wind, this is seen as a lower 
risk option than attempting to secure a CfD at 
auction.  

This change in policy is an example of policy change 
in response to a maturing renewable market, where 
Government is attempting to maintain support for a 
wide range of renewable electricity generating 
technologies.  

Onshore wind attracted an impressive £1.4bn during 
2014, with a strong pipeline of projects in 
development (1.3GW in construction, 5.2GW 
consented and 5.7GW submitted).22 2014 saw further 
evidence of the role institutional investors play in 
allowing developers to recycle their capital for use in 
future projects. For example, EDF Energy 
Renewables announced the sale of the majority stake 
in three of its onshore developments (Green Rigg, 

                                                             

22 Delivering the UK energy investment : Low carbon 

energy, DECC, March 2015 

Rusholme and Glass Moor II) to China General 
Nuclear Power Corporation (CGN) in December 2014. 
23 

Onshore wind received a further boost in 2014, when 
the creation of a £200m debt fund was announced to 
support community scale renewables (anticipated to 
be mainly wind and small scale hydro). The lending 
programme will be provided address a funding gap at 
the community scale. 24 

3.4. RO closed to large-scale 
solar PV installation 

In late 2014, DECC announced that the Renewables 
Obligation (RO) will close to new solar installations 
with a capacity above 5MW (or additions taking TIC25 
above 5MW) from 1st April 2015, following 
Government’s consultation on the level of support.  

The decision to curtail the support available to large 
scale solar comes in response to faster than 
anticipated deployment of the technology, with 
Government aiming to protect the Levy Control 
Framework (LCF) budget from future development. 
In their own words, DECC’considers it necessary to 
take action to control the cost of large-scale solar PV 
to ensure it is affordable in the context of the RO and 
the EMR”. So what options does this leave solar 
developers? 

3.4.1. Reduce output to qualify for 
<5MW ROC 

DECC have confirmed the RO will remain open to 
<5MW installations, although DECC will presumably 
be vigilant of developers splitting larger sites into a 
number of small sites. 

3.4.2. Grace periods 
Projects which fail to commission before the 31st 
March 2015 cut-off may be able to accredit under 
regulatory ‘grace periods’. Under the terms of the 
grace period, applicants must be able to evidence that 
a number of milestones have been reached before the 
13th May 2015, including an accepted grid connection 
offer; confirmation of ownership, lease agreement or 
option to purchase the land, and confirmation that 

                                                             

23 EDF energy renewables sells stake in three UK wind 

farms to CGN, EDF press release, December 2014 

24 £200m of new funding available for community scale 
renewables, GIB press release, November 2014 

25 TIC: Total Installed Capacity 
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planning applications has been received. Where all of 
these conditions are met, the prevailing banding will 
be awarded (1.3 ROCs/MWh for ground mounted and 
1.6 ROCs/MWh for building mounted).26 

3.4.3. Apply for a CfD 
As an ‘established technology’, developers of solar PV 
are able to apply for a CfD in competitive auctions 
which started in October 2014 (the next auctions 
scheduled for October 2015). The total funding 
available to Pot 1 (‘established technologies’) is £50m 
for delivery in 15/16, rising to £65m in subsequent 
delivery years. There was some criticism from the 
solar industry over the classification as an 
‘established technology’, which sees solar PV compete 
for subsidy support with onshore wind. This concern 
is countered by the recently published first round CfD 
auction results, in which two solar projects cleared at 
£50/MWh (15/16 delivery), compared to onshore at 
£79/MWh (16/17 delivery).  

Aside from the technology level competition, the risk 
profile of CfDs is fundamentally different to the RO. 
Where the certainty of accrediting under the RO 
justified the necessary DEVEX (e.g. grid connection 
costs), a developer is no longer guaranteed a CfD at 
auctions, introducing allocation risk. This allocation 
risk may reduce the availability of equity or debt 
funding for CfD sponsored solar projects.  

The result of this risk is a substantial incentive for 
developers to commission large scale solar in advance 
of 31st March 2015. Some analysts have suggesting 
the planned ROC closure for >5MW could trigger as 
much as 4GW of capacity additions in the 12 months 
to 1st April 2015. 

3.5. Renewable electricity 
investments 2015-2020 

Given the developments during 2014 in terms of 
market reform and the resulting record investment 
and capacity additions, what are the implications for 
investment in renewable electricity generation from 
2015-20? 

The capacity investment outperformance during 2014 
certainly appears positive in the context of achieving 
2020 targets; however, this apparent benefit may be 
misleading. 

                                                             

26 Renewables update: RO to close to large-scale solar, 

Berwin, Leighton & Paisner, October 2014 

One of the most notable effects of this 
outperformance is that DECC has increased its 
forecast for 2020 renewable electricity capacity by 
almost 7 GW to 44.6GW in 2020. This increase in the 
forecast capacity largely reflects the boom in low load 
factor generation during 2014. The increase in 
capacity is not mirrored by an equivalent increase in 
generation or total demand. Put another way, the 
share of renewable power expected in 2020 has not 
moved as a result of this increase in capacity (rising 1 
percentage point only, to 34%). The increase in 
capacity is simply a function of the need for a greater 
volume of low load factor renewable capacity to meet 
the existing decarbonisation target. Indeed, the 
increase in forecast capacity will lead to a greater 
requirement for capital investment in order to deliver 
the now higher capacity. 
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Figure 11: Capacity deployment forecast (GW) 17 27 28 

 

One effect which will not yet be reflected in DECC’s 

September 2014 capacity forecasts is the increased 

affordability of projects securing CfDs in DECC’s first 

round auction held in late 2014. As already identified, 

several large projects cleared considerably below the 

administrative strike price, meaning that under the 

limited LCF budget, a larger volume of renewable 

capacity can be supported. The extent to which this is 

the case remains to be seen following updated 

projections, however, the implication will be that 

more capital will be required to finance the 

developments. 

Estimating the capital requirement to deliver this 

increased capacity target requires a view of the mix of 

technology that will be deployed. However, DECC no 

 longer provide a forecast of capacity split by 

technology, instead, only the total deployment is 

reported, by year. Therefore the most recent split by 

technology, which was published in the 2013 DECC 

Updated Energy Projections (UEPs), has been used as 

a basis for determining the generation mix, as in the 

2014 report.  

Investment in renewable electricity from 2015 to 

2020 will continue to be driven by the support 

mechanisms in place, whether RO and CfD in the 

near term or CfD alone from 2017. The figure below 

shows the annual investment by technology, based on 

the updated DECC forecast. The chart shows a total of 

£42.1bn investment is required in the next five years 

to reach the 2020 targets. 

Figure 12: Historical and forecast investment in renewable electricity 2010-2020 

 

This increase to capacity targets will require an additional investment of c. £9bn between 2015-20 compared to 
the 2013 DECC forecast.

                                                             

27 Updated Energy Projections, DECC, 2014 

28 Updated Energy Projections, DECC, 2013 
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One of the observations about investment in 
renewables is that it is volatile from year to year, as 
project commissioning reacts to technology specific 
regulatory milestones or exclusions. A strong example 
for this is the dip in forecast investment in 2017, the 
year in which the RO is closed to new capacity. 

3.6. Capital availability 
This increase in capital required to deliver the 
updated capacity targets draws attention to the 
distinction between the capital required to fund 
developments and affordability of support 
mechanisms for consumers under the LCF.  

As already noted, Government will be pleased with 
the clearing prices of the first round CfD auctions, 
since these fell below the administrative prices in  

almost all cases. Lower strike prices allow a greater 
volume of renewable generation to be supported for a 
given budget – leading to better affordability for 
consumers.  

However, more affordable support for renewable 
generation leads to more capacity being deployed for 
a given support budget – leading to greater capital 
requirements. This need for sufficient capital is 
equally important if we are to meet our 2020 targets.  

When considering the technologies which require the 
greatest share of investment according to the current 
forecasts, we see that it is wind energy (on- and off-
shore). Taken together, these two technologies are 
expected to require £24bn of investment to reach the 
forecast 2020 capacity (57% of total investment in 
renewable power to 2020). 

Figure 13: Total investment by technology, 2015-20 (£bn, real 2012) 

 
Accordingly, enabling investment in wind energy is 
paramount to achieving capacity targets. An 
interesting development in this regard during 2014 
was the Green Investment Bank (GIB) investment in 
the 210MW Westermost Rough project. This marked 
the first time GIB was willing to take construction 
risk, and the bank’s involvement allowed additional 
investment from Marubeni Corporation, who is also 
sharing construction risk. This change in approach 
will be welcomed by large utilities who have seen 
considerable pressure on their generation business 
during recent years, limiting their ability to fund large 
offshore projects on their own balance sheets.  

Evidence suggests that the outlook for capital 
availability for other technologies is broadly positive,  

with confidence from developers in the availability of 
debt and equity alike.  

Solar PV is increasingly succeeding in attracting 
growing volumes of institutional investment by 
delivering a suitable risk return profile to investors 
seeking to diversify their renewable portfolios. Fund 
managers credit the increasing awareness among 
institutional investors of the low volatility and index 
linked yields that solar PV can provide for the growth 
in appetite for the technology.29 Allianz Capital 
Partners, for example, assert that by investing in solar 
PV they are able to hedge against the high volatility 
their wind energy portfolio, since solar output 
typically only deviates 3-5% annually compared to 
wind energy’s 25%.30

                                                             

29 Solar energy investment coming of age and attracting 

institutional investors, Blue & Green, August 2014 

30 Investors look to combine PV and wind assets, Wind 

energy update, May 2014 
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Westermost Rough construction risk sharing 

2014 saw a notable investment in offshore wind, with 

the Green Investment Bank (GIB) and Marubeni 

Corporation jointly investing c. £500m to purchase a 

50% stake in Dong Energy’s 210MW Westermost 

Rough project.  

Dong Energy’s Westermost Rough wind farm is 

located c. 8km off the Holderness coast and consists 

of 35 Siemens 6MW turbines expected to generate 

800GWh of renewable electricity annually once 

commissioned in H2 2015. 

The Westermost Rough project was at the early stages 

of construction off the Yorkshire coast at the time of 

investment and will be the first commercial scale 

project in the UK to deploy Siemens’ 6MW direct 

drive turbine. The project marks the first case of the 

GIB taking construction risk in an investment.  

This landmark risk sharing approach signals a shift 

from GIB’s traditional role of investing in operational 

assets to facilitate capital recycling (e.g. Sheringham 

Shoal, Walney, Rhyl Flats and London Array). It 

forms part of GIB’s strategy to mobilise capital into 

the UK offshore wind industry by helping developers 

to refinance part of their investment in developed 

projects, thereby supporting them in delivering the 

next round of new projects. 

 “We have been able to enter into a shared 
construction risk partnership and at the same time 
we have locked-in significant value creation from the 
transaction,” explained Sam Leopold, executive VP of 
Dong Wind Power,’today's agreement enables us to 
free up capital to continue our investment 
programme and meet our 2020 target.” 31 

By making these investments on fully commercial 
terms, GIB hopes to finance the expansion of the 
sector and create a demonstration effect that other 
investors can follow. This demonstration effect is 
seen to have contributed to Marubeni Corporation’s 
decision to provide £259m towards the transaction.  

The Westermost Rough investment decision was 
accompanied by agreement for GIB to acquire a 10% 
stake in Gwynt y Môr from RWE Innogy for £220m. 
The £2bn Gwynt y Môr project has an installed 
capacity of 576MW and was in the late stages of 
construction at the time of investment. 

The implications for industry are positive. By creating 
conditions that allow new types of investors to 
provide capital for offshore development, GIB is able 
to free up developer’s capital at the same time as 
sharing risks. The demonstration effect also supports 
the industry’s efforts to reduce costs, by investing in 
innovative technologies which would typically be 
associated with higher investment risk. 

 

 

                                                             

31 UK GIB invests £461m in the UK offshore wind sector, Press release, March 2014 
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3.7. Current challenges to 
securing investment in 
offshore wind 

OREC’s CRMF study consists of a number of 
indicators, which are grouped into three areas: 
technology, supply chain and finance. 2015 findings 
suggested that all finance indicators were either 
‘ahead’ or ‘on target’, in the context of reaching a 
LCOE of £100/MWh. Evidence to support the finance 
indicator levels (cost of equity, cost of debt and cost 
of insurance) came from interviews with stakeholders 
spanning investors (equity and debt), developers and 
insurers. This coverage of stakeholders led to 
consensus about a number of themes influencing 
investment in offshore wind energy in the UK. 

Target deployment volumes are unclear 
beyond the tenor of the Levy Control 
Framework (LCF) 

The investment case for renewables is unclear beyond 
the end of the current LCF in March 2021. The lack of 
clear guidance is challenging for developers, who rely 
on capacity targets to appropriately manage their 
pipeline and equally to the supply chain, which 
requires confidence in the post-2021 market to justify 
investment. 

Contracts for Difference provide certainty to 
winners but risk to all 

The budgetary constraint applied to the CfD 
mechanism via the limited LCF budget is reported to 
have increased the risk of developers failing to secure 
a CfD at auction. This level of allocation risk is 
creating a barrier to developers, who must sink 
considerable development costs without certainty of 
securing a contract. Investors in turn are reluctant to 
engage with project developers who have not yet 
secured a CfD. It is too early to say whether this 
change in risk profile is sufficient to force developers 
(particularly for technologies with higher 
development costs) to stop developing projects. 

Technology innovation aimed at reducing 
costs is increasing risk to investors 

In a bid to reduce costs, industry has delivered strong 
technological innovation. However, the unproven 
nature of the new technology is viewed by investors as 
an unwelcome risk, preventing a fall in the cost of 
capital (by increasing the construction and operation 
phase risk premia). The report identifies investor’s 
preference for proven processes and components and 
suggests there must be greater awareness of the 
implications of innovation on financing costs 

Potential equity pinch point as developers 
push to construct and accredit under the RO 

The report identifies the potential for an increased 
demand for equity in response to the large number of 
projects which are likely to target FID before the 
support scheme closes to new capacity. 

Investors generally shy away from 
construction risk 

The report discusses the challenges faced by 
developers seeking an investor willing to assume 
construction risk, a challenge which is exacerbated by 
the pace of technical innovation. The 
recommendation is for increased activity from key 
equity investors, such as the European Investment 
Bank (EIB) and Green Investment Bank (GIB) who 
can attract new equity investors into construction 
phase projects. 

Conclusions 

Although set within the context of progress towards 
cost savings, the findings of the CRMF provide 
insights into the current areas of challenge for 
investment in renewable energy: the upcoming policy 
(and potentially Government) changes are proving 
harmful to overall investor confidence, as is the lack 
of long term capacity targets, while an industry 
striving to reach a more competitive LCOE increases 
the overall risk profile to investors. 
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New investment in renewable heat has in part been 
driven by the Renewable Heat Incentive (RHI), a 
Government scheme designed to incentivise 
investment in renewable and low carbon heating 
systems such as solar thermal panels, biomass boilers 
and ground- or air-source heat pumps. The scheme, 
which sees participants receive a support payment for 
each kilowatt hour of heat produced, was launched in 
2011 for the non-domestic sector, including industry, 
businesses and public sector organisations, with roll-
out of a domestic scheme commencing in spring 
2014. Since 2011, the domestic sector has been 
supported through the Renewable Heat Premium 
Payment (RHPP), which offered home-owners a one-
off grant towards the costs of installing renewable 
heat systems in their home, but ended in March 2014 
with the launch of the domestic RHI. 

There is currently limited available data on the state 
of the UK’s renewable heat sector. Unlike for 
renewable electricity, the UK Government does not 
currently publish data on the capacity of renewable 
heat deployment. However, it does publish data on 
renewable heat generation (the latest data are for 
2013; data for 2014 will be published in July 2015). 
The deployment of the installed capacity of renewable 
heat in this report has therefore been estimated using 
the available data on renewable heat generation. The 
unmetered nature of some renewable heat 
technologies leads to challenges in creating robust 
estimates of the capacity being deployed (e.g. 
domestic wood use). 

Total installed capacity of renewable heat is estimated 
to have reached c. 10GW in 2013, although 
approximately 5.9GW of this capacity was installed 
before 2010. Bioenergy technologies represent 90% of 
the capacity added between 2010-13, with the 
remaining capacity provided by heat pumps (5%) and 
solar thermal installations (5%).32 Capacity growth 
during 2013 was broadly consistent with historic 
technology splits. 

 

                                                             

32 DECC DUKES includes the following technologies in the 

category ‘Bioenergy’: landfill gas, sewage sludge 

digestions, domestic & industrial wood combustion animal 
biomass, anaerobic digestion, plant biomass and energy 

from waste. 

 

4. Investments in renewable heat 
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Figure 14: Cumulative deployment of renewable heat capacity and gap towards 2020 targets 
(GW) 

 

Unlike with renewable electricity generation, DECC does not currently provide updated annual projections of 
potential deployment scenarios of renewable heat capacity through to 2020 and beyond. Projections of 
potential required capacity additions have therefore been estimated by referring to the UK’s 2010 National 
Renewable Energy Plan (“NREAP”). 33 On the basis of the data contained in the NREAP, it is estimated that an 
additional 10GW of renewable heat capacity would be required (from 2013 capacity) to meet NREAP’s forecasts 
of renewable heat generation in 2020. 

4.1. Historical investment 2010-2013 
Based on the deployment of additional heat capacity over the period 2010-13, estimated total investment across 
different renewable heat technologies is summarised in the graph below. 

Figure 15: Historical investments in renewable heat34 

 

 

                                                             

33 National Renewable Energy Action Plan for the UK, DECC 

34 DUKES 6.6, DECC 
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Over the period 2010 to 2013, c. £3.6bn has been 
invested in UK renewable heat capacity: £3bn in 
bioenergy heat, £360m in solar thermal and £260m 
in heat pumps.35 Investment during 2013 showed 
strong growth on 2012 figures, equalling those seen in 
2011. 

As already noted, some technologies present 
challenges to accurate data collection and analysis, 
domestic wood combustion being one of the areas 
DECC considers to be ‘notoriously difficult to assess’. 

36 2011 DECC data showed a drop in the domestic 
wood combustion heat energy consumed, as reported 
in DUKES (2011: 402 ktoe, 2010: 458ktoe). This fall 
in energy consumption has been reflected in nil 
capacity investment for the technology in 2011, 
causing the bioenergy sector to register low 
investment in 2011.  

Similarly, solar thermal deployment figures used in 
this report are based only on RHI applicable systems, 
excluding solar thermal systems used to heat 
swimming pools. The estimated size of this market is 
unknown. 

 4.1. Degression thresholds 
triggered 

DECC has put in place a mechanism of ‘degression’, 
or gradual reductions in incentive payments, to 
manage the total budget available for renewable heat 
support under the RHI. The degression mechanism 
applies tariff reduction to new applications when 
technologies absorb more of the total budget than 
anticipated. This means that degression can react to 
different rates of renewable heat technology (c.f. the 
RO for renewable electricity). 
Installations of non-domestic biomass boilers are 

running ahead of DECC’s forecast, and have 

accordingly seen tariffs regressed by 10% in January 

2015 and a further 15% from April 2015. Should 

thistrend continue, the July 2015 regressions would 

take small boiler tariffs below the rate payable for 

medium boilers for the first time. Other technologies, 

including solar thermal and ground source heat 

pumps, are not currently at risk of regression. 37 

Domestic biomass scheme, which began in April 
2014, has seen deployment of domestic biomass 
exceed recent DECC forecasts. As a result domestic 
regression has also taken place; 10% in January 2015, 
followed by 20% in of the same year. The figure below 
shows the forecast (domestic heat is not metered) 
expenditure, as calculated by DECC. The figure shows 
the expenditure threshold breached in December 
2014 and January 2015. 38  

                                                             

35 DECC reported energy consumption data for ‘wood combustion – domestic’ has been amended retrospectively, 

investment and capacity figures have been updated for historical years.  

36 Renewable energy statistics, data sources and methodologies, DECC 

37 Quarterly non-domestic degression, DECC, January 2015 

38 Quarterly domestic degression, DECC, January 2015 
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Figure 16: Domestic biomass forecast expenditure39 

 

Given the deployment of a technology above the forecast rates, it is possible to draw parallels with the growth of 
large scale solar PV. Just as the solar PV subsidies (in the form of the RO) consumed LCF budget above what 
was expected by DECC leading to a change in the level of support available, so the domestic biomass support 
costs (in the form of RHI payments) are consuming RHI budget rapidly. Despite the similarities, the RHI 
mechanism is seen as more robust to overspend in given technology areas, given the feedback mechanism in 
place (degression). Although there is not yet sufficient data to comment reliably on the impact of degression, 
January 2015 deployments suggest a cooling off of installations; as such, it is seen as unlikely that biomass will 
see a solar PV-like boom. 

4.2. Future investments 2014 – 2020 
Looking ahead at potential renewable heat deployment in 2020, the UK’s 2010 NREAP projects a total of 
6,199ktoe (or 72TWh) of final energy consumption coming from a range of renewable heat sources in 2020. By 
applying DECC’s estimates of load and efficiency factors as set out in its 2013 RHI Impact Assessment40, this 
report estimates total required renewable heat capacity of 20.1GW, an increase of c. 10GW over the estimated 
2013 installed capacity. By applying the cost assumptions as also set out in the Impact Assessment, an 
estimated £5.9bn of investment would be required.41 It is important to note that this investment represents one 
mix of technologies that can be deployed to reach the total renewable energy requirement. The graph below 
summarises this required investment in the bioenergy, solar thermal and heat pumps sectors.  

                                                             

39 Quarterly domestic degression, DECC, January 2015 

40 RHI Tariff Review, DECC, September 2013 

41 Totals may not sum due to rounding 
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Figure 17: Forecast investment in renewable heat by technology, 2014-2042 

 
As indicated in the chart, the majority of investment 

(£3.7bn) is assumed in the NREAP to be undertaken 

in the bioenergy sectors, followed by the heat pump 

sector (ground and air-source), while investment in 

solar thermal is assumed to be minimal.  

Also shown in the chart is the historic (2010-2013) 

share of investment by technology, demonstrating 

investors’ technology appetite has not mirrored the 

required mix of technology investment well. This is 

seen most strongly with the share of investment 

required in heat pumps (37%), against a more modest 

historical share of investment (9%). 

This poses a risk for the overall renewable heat 

targets insofar that each of the three core 

technologies have varying capital costs and technical 

characteristics (e.g. load factor, efficiency). If the 

NREAP is to be achieved, investment must be 

coordinated in such a way that delivers the necessary 

energy output in the most capital efficient way.  

 The combination of cost and efficiency variances 

means that under fixed investment volumes to 2020, 

the impact on generation of applying historic 

technology splits (where interest in heat pumps is low 

and bioenergy high), is a reduction in output from 

investment. Achieving the NREAP technology mix, 

and by extension the renewable heat targets, will 

therefore require a change in investor behaviour. 

It is important to note that compared to the 

renewable electricity sector, renewable heat is less 

mature. There is therefore significant uncertainty in 

relation to both current and future volumes of 

installed renewable heat capacity and the level of 

investment required to support future capacity 

additions. With the launch of both the non-domestic 

RHI (and more recently the domestic RHI) schemes, 

the total volume and relative share of future 

installations by technology group could therefore be 

significantly different to that set out in the NREAP. 

                                                             

42 The bioenergy numbers contain data on burning wood and logs in open fire places.  
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5.1. Consumption and supply of renewable fuel 
Consumption of renewable transport fuels in the UK is primarily driven by the Renewable Transportation Fuel 
Obligation (RFTO). The RTFO requires transport fuel suppliers delivering above 450,000 litres annually to 
produce evidence showing that a percentage of fuels for road transport supplied in the UK comes from 
renewable sources and is sustainable, or that a substitute amount of money is paid.  

The RFTO sets out the percentage required in each year of the obligation. Under the current regulatory 
framework, the annual increase to the target has reached the maximum at 4.75%. 

Table 3: Current RTFO biofuel targets43 

Year 2008 2009 2010 2011 2012 2013+ 

Target Share (% Vol.) 2.50 3.25 3.50 4.00 4.50 4.75 

 
The above RTFO targets fails to set out how the RTFO obligation will rise towards the 10% target for renewable 
transport fuels in 2020 as set out in the EU’s Renewable Energy Directive (RED). 

Without a clear policy framework in place, consumption of renewable transport fuels has been relatively stable 
at c. 3-3.5% by volume from 2010-14, with blending rates steady at approximately the 2010/11 obligation period 
target. Given the stalled progress towards the 2020 targets, the shortfall against 2020 targets is currently c. 
5,000m litres/year. 

Figure 18: Consumption of biofuels (million litres, LHS) and share of total demand (%, RHS) 

                                                             

43 Renewable Transport Fuel Obligation, Draft Post-implementation Review, DfT, December 2013 

1,568 1,517 
1,635 

1,340 
1,744 

6,674 

3.3% 3.3% 3.6% 
3.0% 

3.5% 

10.0% 

0%

2%

4%

6%

8%

10%

12%

 -

 1,000

 2,000

 3,000

 4,000

 5,000

 6,000

 7,000

 8,000

2010 2011 2012 2013 2014 2020

S
h

a
re

 o
f 

to
ta

l 
d

e
m

a
n

d
 (

%
) 

B
io

fu
e
l 
c
o

n
s
u

m
p

ti
o

n
 (

m
il

. 
li

te
rs

) 

Other

Bioethanol

Biodiesel

% Renewable

 

5. Renewable transportation 
fuels 

Gap towards 
target:  

4,930 million 
litres 



State of the renewable industry  

Investment in renewable electricity, heat and transport PwC  27 

5.1. Investments in biofuels 
As with other renewable energy, investment in 

renewable transport fuel capacity is driven by the 

policy framework.  

The RTFO places an obligation on fuel suppliers to 

meet their volume targets, irrespective of the source 

of fuels. This creates the opportunity for fuel 

suppliers to meet their obligation using imported 

fuels. The economics of biofuels are such that it has 

generally been more economical for fuel suppliers to 

meet their obligations through imports (e.g. from 

Brazil or Ukraine) than through investing in UK 

production capacity. This is evidenced by the modest 

share of domestically produced biofuels, 23% in 2014 

(2013: 21%)44 Demand for biofuel refining capacity, 

and therefore investment, is weakened by the 

availability of low cost imports. 

  
The dominance of imported biofuels is compounded 

by the current lack of clarity as to how biofuel targets 

will increase to 2020, leading to a weak case for 

investment in UK biofuel capacity. Vireol’s planned 

Grimsby bioethanol plant offers a good example of a 

facility ultimately being deployed in the US after 

Vireol unsuccessfully attempted to secure finance in 

the UK for two years, as policy uncertainty unsettled 

investors.45 

Historical investment in biofuels have to date been 

limited to a small number of refinery investments. In 

the period analysed, investment is limited to three 

projects46. The graph below shows the size of the 

investments during 2010-2014. No major 

investments have been identified in 2014. 

Figure 19: Historical and future estimated Investment in biofuels (£bn) 

 

On balance the outlook for investment in biofuels in the UK is not positive. There are no signs that demand will 
increase towards the 10% EU level target in the near term and supply of low cost bioethanol imports provides 
an economical solution to meeting existing regulatory targets. 

  

                                                             

44 Renewable Transport Fuel Obligation Statistics, 2014/15 Report, DfT, November 2014 

45 Vireol opens new US biofuel plant after struggling for UK finance, Business Green, April 2014 

46 UK biofuel industry overview, Ecofys, November 2013  
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Installed capacity and additions 
Capacity figures for the period 2009 to 2014 have 
been obtained primarily from ‘Chapter 6: Renewable 
Sources of Energy’ of the ‘Digest of United Kingdom 
energy statistics’ (DUKES) published by DECC 
(2014)47 with 2014 data from Energy Trends, 
February 2015. 48 Supporting data has been estimated 
by applying a number of sources as summarised 
below. Capacity additions are allocated to the year in 
which the project is commissioned. 

Electricity capacity 
Forward looking projections of electricity capacity 
were obtained by applying yearly breakdowns from 
2014 report to the latest yearly total figure from 
‘electricity related renewables projections’ table 2010 
to 2020 in the ‘Updated Energy Projections’ (UEP) 
also published by DECC (2014). 49 The ‘reference’ 
scenario has been applied in this report. 

Heat capacity 
Historic and current levels of renewable heat capacity 
have been estimated as follows: 

 Bioenergy: has estimated from DUKES, table 6.6. 
DUKES includes landfill gas, sewage sludge 
digestions, domestic & industrial wood 
combustion animal biomass, anaerobic digestion, 
plant biomass and energy from waste the 
following technologies in the category of 
‘Bioenergy’. 

 Heat pumps: has been estimated from DUKES, 
table 6.6. 

                                                             

47 Energy Trends, DECC, February 2015 

48 Energy Trends, DECC, February 2015 

49 Updated Energy Projections, DECC, 2014 

 Solar Thermal: estimates of installed capacity 
have been taken from the European Solar 
Thermal Industry Federation (ESTIF) 2014 
report. 50 

Projections of renewable heat capacity have been 
estimated from projections of heat generation 
provided in the UK’s 2010 National Renewable Action 
Plan (“NREAP”). 51 Capacity additions have been 
estimated by applying central Load and Efficiency 
Factors as set out in DECC’s 2013 RHI Impact 
Assessment.52 These are summarised below:: 

Table 4: Power load factor assumptions 

 Load Factor Efficiency 

Factor 

Small Biomass  15% 83% 

Medium Biomass  16% 83% 

Large Biomass  23% 83% 

GSHPs  19% 350% 

Solar Thermal  8% 100% 

Small Biogas  68% 85% 

Biomethane  93% 100% 

Medium Biogas  46% 85% 

Large Biogas  46% 85% 

CHP  74% 85% 

ATWHPs  21% 320% 

 

                                                             

50 Solar thermal markets in Europe, ESTIF, June 2014 

51 National Renewable Energy Action Plan for the UK, 
DECC, 2009 
52 Review of the Generation Costs and Deployment 
Potential of Renewable Electricity Technologies in the UK, 

DECC, 2011 
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Transport capacity 
Estimates of consumption of liquid renewable fuels 

has been estimated from Ricardo-AEA  ‘UK 

Production of Biofuels for road transport’ 53 and the 

DfT’s’Renewable Transport Fuel Obligation 

statistics”54. 

Investment costs 
For simplicity investment costs have been allocated to 

the year in which capacity additions took place. 

Renewable Electricity 
For 2010 historical investment costs, individual 

technology cost data has been estimated by applying 

the estimates provided in DECC’s Review of the 

Generation Costs and Deployment Potential of 

Renewable Electricity Technologies in the UK (2011) 55.  

For 2012 historical investment costs, individual 

technology cost data has been estimated by applying 

the estimates provided in DECC’s Electricity 

Generation Costs (2013) 56. 

 For 2011 historical investment costs, individual 

technology costs data has been estimated by finding 

the midpoint of 2010 and 2012 costs.  

Projections of costs have been estimated by applying 

DECC’s forecasts as published in its ‘Electricity 

Generation Costs’ (December 2013)57, which high, 

central, low figures were used for 2012, 2015, and 

2020 costs respectively.  

For those years in which there are no specific cost 

estimates or forecasts (for example 2013, 2014, 2016, 

2017, 2018, or 2019), a straight line reducing average 

calculation has been applied.  

Estimates have been adjusted for inflation (using the 

non-housing Resource Cost Index (RCI) inflation 

index) in order to express investment values in 

£2010.  

The table below provides a summary of the cost assumptions applied in this report. 

Table 5: Investment cost assumptions by technology 2010 – 2020 (£k/MW, 2012) 

 2010 2011 2012 2013 2014 2015 

Anaerobic digestion 4,221 4,200 4,180 4,160 4,140 4,080 

Biomass power 2,790 2,718 2,646 2,636 2,626 2,596 

Geothermal 6,034 5,462 4,890 4,844 4,798 4,660 

Hydropower 4,729 4,215 3,702 3,702 3,702 3,702 

Mixed Waste-to-Energy 4,791 4,846 4,901 4,893 4,885 4,861 

Off shore wind 2,599 2,630 2,660 2,640 2,620 2,560 

On shore wind 1,621 1,710 1,800 1,800 1,800 1,800 

Small scale solar 2,860 2,380 1,900 1,880 1,860 1,800 

Large scale solar 3,523 2,262 1,000 1,000 1,000 1,000 

Tidal and wave 2,902 2,826 2,750 2,750 2,750 2,750 

 

                                                             

53 UK Biofuel Production, DECC, 2011 

54 Renewable Transport Fuel Obligation statistics, DfT, 2010 

55 Government response to the consultation on proposals for the levels of banded support under the Renewables 

Obligation for the period 2013-17 and the Renewables Obligation Order 2012, DECC, July 2012 

56 Electricity Generation Costs, DECC, December 2013 

57 Electricity Generation Costs, DECC, December 2013 
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 2016 2017 2018 2019 2020 

Anaerobic digestion 4,080 4,080 4,080 4,080 4,080 

Biomass power 2,591 2,586 2,581 2,576 2,571 

Geothermal 4,600 4,540 4,480 4,420 4,360 

Hydropower 3,729 3,755 3,782 3,808 3,835 

Mixed Waste-to-Energy 4,843 4,825 4,807 4,789 4,771 

Off shore wind 2,540 2,520 2,500 2,480 2,460 

On shore wind 1,790 1,780 1,770 1,760 1,750 

Small scale solar 1,760 1,720 1,680 1,640 1,600 

Large scale solar 980 960 940 920 900 

Tidal and wave 2,750 2,750 2,750 2,750 2,750 

 

Renewable heat 
Investment costs, load and efficiency factors for renewable heat have been estimated by applying the 
assumptions as set out in DECC’s 2013 RHI Impact Assessment585960. These are summarised in the table below: 

 Cost (£k/MW) Source of Cost assumptions  

Small Biomass 577 Sweett  

Medium Biomass 550 Market Intelligence  

Large Biomass 357 Market Intelligence  

GSHPs 1,295 Sweett  

Solar Thermal 1,308 Sweett  

Small Biogas 2,000 SKM Enviros  

Biomethane 3,300 SKM Enviros  

Medium Biogas 2,000 SKM Enviros  

Large Biogas 2,733 SKM Enviros  

CHP 2,644 Ricardo AEA  

ATWHPs 877 Sweett  

 

Renewable transport 
Historic investment costs have been derived from the data provided by Ecofys in its 2013 report’UK biofuel 
industry overview” 61. No projections of forecast investment have been made due to a lack of industry data. 
                                                             

58 RHI Tariff Review, Scheme Extensions and Budget Management, DECC, September 2013 

59 Research on the Costs and Performance of Heating and Cooling Technologies, DECC, February 2013 

60 Analysis of Characteristics and Growth Assumptions Regarding AD Biogas Combustion for Heat, Electricity and 

Transport and Biomethane Production and Injection to the Grid, DECC, May 2011 

61 UK Biofuel Industry Overview, ECOFYS, November 2013 
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