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Analysis of the wind resource risk 

This paper considers the 
impact of wind resource 
on the risk associated with 
bidding into The Crown 
Estate’s proposed new 
leasing Round 4. It presents 
LR’s analysis of the wind 
resource risk profile of each 
zone and makes practical 
recommendations as to how 
bidders can optimise their 
submissions.

subsidy auctions are becoming 
increasingly competitive processes 
as the industry matures and new 
markets open. Rights need to be 
secured to develop designated 
project areas, followed by obtaining 
essential financial support to 
successfully pass financial close. 
Developers, investors and consortia 
make significant investments in 
preparing auction tenders with only 
a handful successful, the attrition 
rate is high. Winning bids comprise 
many common attributes, including:

• Detailed understanding of the 
risks of the site characteristics, 
whether they are environmental, 
geographic, social or economic;

• A thorough understanding of the 
revenue potential of the zone/
project;

• An optimised project in terms of 
installed capacity, spatial area, 
and economics;

• A robust estimation of the costs 
associated with developing, 
constructing, financing and 
operating an optimised project;

• A well-tuned crystal ball to 
understand how each of the 
above will change in the future.

Developing a functional investment 
model is the cornerstone of bidding 
success, enabling scenarios and 
‘what-if’ analyses to be examined for 
the purpose of identifying the premi

-

um projects with the highest likeli-
hood of success. Within this article 
we are going to focus on the revenue 
side of the balance, with fundamen

-

tal consideration given to:

Revenue = units of energy produced 
x sale price of energy produced

For each of the proposed 
Characterisation Areas, and 
associated projects, the wind  
resource isn’t going to vary 
depending on who bids, however 

assumptions of wind resource and 

within their analysis. This choice 
of input wind resource conditions 
an associated confidence level will 
have a huge bearing on the success 
of the bids at the submission stage, 
and as the project is developed and 
operated.

LR has used our understanding of the 
wind resource around the UK, includ

-masts, fixed and floating LiDAR as well 
as operational wind farms to produce 
a heatmap of wind resource confi-
dence around the UK. We have per-
formed confidence analysis for each 
proposed Characterisation Area at 
two critical project milestones: lease 
auction entry and financial close, this 
has allowed us to build up a wind 
resource risk profile for each zone. 



LR’s analysis

Figure 1 shows the heatmap of the 
current level of understanding of 

based on the density and period 
of measurements, there are clear 
hotspots of data around the Irish Sea 
on the West Coast and several areas 
on the East Coast extending from 
the Thames Estuary up to the Forth. 

areas currently under consideration 
by the Crown Estate.

Figure 2 shows an example risk profile 
for a project, against development 
and operations timeline. Projects 
are at greatest wind resource 
categorisation risk at the feasibility 
stage when measurements are 
lacking. As a project progresses 
through the milestones along the 
horizontal axis, related to wind 
resource, most notably the wind 
measurement campaign, the 
confidence in the wind resource 
calculation increases. Unique risk 
profiles have been produced for each 
of the zones, mindful of existing and 
available measurement available to 
quantify the inherent resource and 
revenue risk of each area.

Figure 1: Heatmap of wind resource characterisation (yellow represents the highest density 
of measurements through to purple with low density of measurements areas with little to 
no characterisation are in grey). The Crown Estate’s proposed Characterisation Areas are 
labelled by their ID number (see Table 1).



Relative wind resource risk

Status ID Name Lease Auction 
Entry

Financial Close

Included 2 Dogger Bank Moderate Moderate

5 Southern North  
Sea

Moderate Low

6 East Anglia Low Low

16 North Wales Low Low

17 Irish Sea Low Low

Under 
further 

consideration

3 Yorkshire Coast Moderate Low

4 The Wash Low Low

9 South East High Moderate

15 Anglesey High Low

Results

LR has performed the described 
analysis across all the proposed 
Characterisation Areas with the 
results presented in Table 1. The 
categorisation into low, moderate and 
high risk areas has been undertaken 
qualitatively based on clustering 
the output risk profiles into distinct 
groups.

Table 1: Wind resource risk rating for the proposed Characterisation Areas currently under 
consideration

The results demonstrate that there 

risk profiles associated with each 
of the sites, those already well 
characterised (East Anglia, North 
Wales and The Wash) will have more 
confident predictions of future 
revenue, even at the lease auction 
entry stage. Within the leasing round 
all bidders on these projects are 
likely to have very similar revenue 
predictions leading to profit margins 
being squeezed to win the auction.
For the other sites the higher 
uncertainty in the wind resource 
and revenue predictions represents 
an opportunity for bidders to gain a 

management and understanding of 
the wind resource.

Conclusions and actions

This analysis is all very interesting, 
but of relevance to potential bidders 
and investors in the potential new 
Round 4 leasing round is what action 
should be taken based on the above 
results? To address this question LR 
recommends the following actions 
at each of the identified milestones 
within the risk profile (Figure 2).

Lease Bid and Feasibility: at this 
point consideration of as much 
data as possible is the key. Publicly 
available information, such as that 
from the Marine Data Exchange 
(http://www.marinedataexchange.
co.uk/) should be combined with 
multiple other sources to increase 
confidence in the wind resource 
assessment. Sources to consider 
will vary from onshore fixed LiDAR 

wind measurements, floating 
LiDAR campaigns and operational 
performance data from nearby wind 
farms in combination with mesoscale 
modelled wind climates.

Measurement campaign initiation: 
using the building blocks from the 
feasibility stage a comprehensive 
measurement campaign strategy 
should be designed. The strategy 
itself will be driven toward meeting 
the confidence objectives required at 
financial close, cost-benefit analysis 
of the wind measurement strategies 
will be performed to select the optimal 
approach. The wind measurement 
campaign will likely consist of 
additional measurements from floating 
LiDAR technology to compliment the 
previously obtained data.

1-year of on-site wind data: at this 
point the confidence in the site wind 
resource has increased significantly. 
The measurement strategy should be 
reviewed and adjusted as appropriate 
based on the additional data that has 
been collected.

Financial close: at this point the hard 
work has been done and the analysis is 
performed to begin to reap the rewards 
of the comprehensive measurement 
campaign. All previous steps have 
been building towards this point so 
a detailed technical analysis of the 
proposed wind farm will be performed.

Operation: at this phase the confidence 
in the energy yield assessment 
increases significantly as many of the 
modelling assumptions can be replaced 
through recorded data. Project owners 
should pro-actively manage their 
projects to ensure optimal performance 
both from minimising downtime 
and loading but also performance 
maximisation through increasing wind 
farm yield. 

Following these recommendations 
will ensure that parties considering 
submitting a bid as part of the 
potential new leasing round will have 
a thorough understanding of the wind 
resource and associated confidence 
in their assessments both now and in 
the future. 



How can LR help your bid?

Our Energy Resource Services 
team will optimise the risk profile 
associated with your bid and navigate 
you through the site evaluation 
process. Every step of the way we 
focus on providing the most confident 
assessment of the wind resource 
and giving practical advice on how 
to optimise each bid and project. 
Our approach is to work very closely 
with our clients to ensure that the 
results we provide align closely with 

following services:

Feasibility assessment: pre-bid we 
will draw in all available sources of 
wind resource information to gain 
confidence in the predictions of future 
revenue. At this stage we will map 

out the future wind resource plans 
with a focus on key project milestones 
and work with you to ensure that 
we optimise the wind resource risk 
profile. This work is a vital step to 
put each bid on the right track and 
will ensure the highest return on 
investment in future wind resource 
measurements. 

Measurement campaigns: we can 
provide guidance, independent 
oversight or simply manage the 

wind measurement campaign – in 
particular floating LiDAR which will 
be the primary technology deployed 
within future Round 4 developments. 
All our work follows international best 
practice and LR has produced several 
articles on this topic.

analysis or the services LR can 
provide please get in touch.

Layout optimisation: our 
optimisation approach is tailored to 
the needs of our clients accounting 
for wind resource (revenue) but 
also replicates the other key factors 
(significant costs) that input into the 
financial model of any wind farm. This 
work is highly iterative and requires a 
strong interaction between ourselves 
and our clients to deliver quality 
results with the minimum of fuss. 

We can provide the financial grade 
energy yield assessment required 
to help move your project from the 
drawing board into the construction 
phase. This will be based on our data 
analysis and modelling approach 
developed over years to account 
for the unique requirements when 

In addition, LR provides 
project stakeholders a 

wind development 
engineering services, 
including:

Site Assessment  
Constraint Analysis  
Engineering Management 

 Risk and Opportunity 
Analysis

 Cable Engineering
Site Investigation 
Management

 Geotechnical Engineering 

 
Foundation Engineering

 
Metocean Engineering

 
Grid Connection

holistic suite of offshore
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