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1. Introduction

In recent years years investors all over the world have paid increasing attention
to the renewable energy sector.
This trend has translated into rapid renewable energy commercialisation and
considerable industry expansion, of which the wind industry is a good example.
According to Bloomberg New Energy Finance, renewables just finished another
record-breaking year, with more money invested ($329 billion) and more capacity
added (121 GW) than ever before1.
With a record-high total of 63 GW installed wind energy capacity in 2015, annual
installations were up from 51 GW in 2014. Of the 63 GW, China accounted for more
than 30 GW, whereas Europe accounted for 14 GW of new capacity. In 2015 global
installed wind capacity reached a total of 432.5 GW2 of which approximately 98% is
onshore3. Of the total global installed capacity, the two largest markets, Europe and
China, account for almost 70%, with 148 GW and 145 GW respectively2.
The International Energy Agency (IEA) estimates that total wind capacity is expected to
reach approx. 1,350 GW by 2040. By 2040, IEA expects offshore wind power capacity
in the EU to exceed 65 GW, accounting for one fifth of the overall wind power
capacity in that region (estimated to be 336 GW). In China, IEA expects total offshore
wind capacity to reach nearly 50 GW by 2040, thereby accounting for approx. 12.5%
of total installed wind capacity in China (estimated to be 399 GW)3. Europe and China
will still be the biggest markets followed by the United States and India.
IEA has updated the 2050 target of total global electricity originating from wind
energy from 12% to 15-18%4.
Since the wind market has grown at high speed and as growth is expected to
continue, we have found it interesting to examine how the market values onshore and
offshore wind farm assets.
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2. Executive summary

suitable for our analysis of wind farm assets. The
sample now totals 316 transactions, including
278 onshore and 38 offshore transactions. The
explanatory power of the onshore and offshore model
is 95% and 93%, respectively. The precision of our
analyses increases as the dataset grows, and this year
we have therefore been able to reduce the uncertainty
related to the installed capacity multiple for onshore
wind assets by 11% compared to the last edition of
this paper. However, the uncertainty of the installed
capacity for offshore transactions has increased by 2%.

In the past few years focus on renewable energy has
led to high growth in investments in renewable energy
assets. Especially wind and solar assets have been exposed
to great interest from investors, and the markets expect
high growth rates in investments in these assets in the
coming decades. Due to the current growth and
expectations for these markets, we find it interesting
to identify the structure of assets held by wind and
solar farm investors and to create suitable methods
to value such assets.
This paper addresses how and why multiple
regression a nalyses of wind farm transactions are a
good supplement to more comprehensive cash flow
models when valuing wind farm assets. Our analyses
of onshore wind farm transactions have led to the
conclusion that installed capacity, capacity under
construction and capacity in late stage pipeline affect
the enterprise value of transactions significantly.
Additionally we have concluded that investors in
wind farm assets do not assign any significant value to
capacity in early stage pipeline. Our analysis of offshore
wind transactions leads to similar results. However,
not surprisingly, we see more value in each stage in
offshore projects.
We have performed a similar analysis of solar PV farm
assets and we refer to “A market approach for valuing
solar PV farm assets” for that analysis.
Since the release of the 7th edition of this analysis in
April 2015, we have added 36 transactions that are
4

Due to the large size of the dataset, we have been able
to perform various in-depth analyses. We have analysed
whether the value of installed onshore capacity has
changed over time. Our analysis shows an overall decline
in installed capacity multiples of EUR 0.4m per MW
between the peak in 2008 and the bottom in 2012.
Installed capacity multiples have been marginally
increasing from the bottom in 2012 until 2014, after
which the installed capacity multiple has declined to
reach 2012 levels. This is consistent with reports on
increasing construction costs during the past years.
Furthermore we have analysed how the age of the
wind farm affects the level of the installed company
multiple. Our analysis suggests an installed capacity
multiple of EUR 1.83m per MW for a newly
commissioned wind farm and a discount of
EUR 0.08m per MW for each year the wind farm
has been operational.
We have tested for geographical differences in prices
of onshore assets. We conclude that installed capacity
in North America and Europe trades at the global
multiple. Installed capacity in Asia and Central & South
America trades at a discount compared with the rest of
the world, while Australia & New Zealand trades at a
premium. We also find that large variations exist among
the European countries. We find that installed capacity
in France, Poland and Germany trades at a discount
while installed capacity in Spain and the UK trades at a
premium compared with the global multiple.
For transaction details and details on the geographical
analysis we refer to “A market approach for valuing wind
farm assets – geographical analysis and transaction
details” and the order form on page 23.

3. Methodology

Introduction
This paper addresses how multiple regression analysis of
transaction multiples can be used as a benchmarking tool
to support a more comprehensive valuation based on a
cash flow model. We present the technical considerations
underlying the analysis followed by practical examples
that illustrate how the results can be applied from a
valuation perspective.

From our point of view, one of the main challenges is the
determination of the market value of wind capacity in
different stages of the project lifecycle. We define a project
lifecycle for wind farms as illustrated in the figure below.

Project lifecycle of wind farm assets
Wind farm development

Project development
Feasibility
studies
• Project rights
• Geological study
• Wind study
• Preliminary
business case
analysis

Design
and EIA*
• Project design
•
• Environmental
impact
•
assessment
• Community
•
engagement
• Updated business •
case analysis
•

Construction

Maturation

Agreements and
Applications
Landowner
agreements
Building permit
application
Grid connection
application
Potential consent
appeal
Updated business
case analysis

All permits required for
construction are granted

• Detailed wind study
• Detailed design
• Procurement- and
reservation contracts
• Updated business case
analysis
• Final consent
• FID**

FID**

Operation
COD***

• Construction
• Commissioning
• Updated business case
analysis

• Operation &
Maintenance
• Technical & Commercial
management
• Investment evaluation
• Repowering or
decommissioning

Wind farm development for analysis purposes

Early stage pipeline

Late stage pipeline

Under construction

Installed

Note: * Environment Impact Assessment, ** Final Investment Decision, *** Commissioning Date. Note that differences will occur between
offshore and onshore wind farms and countries.
Source: Deloitte analysis

We recognise that transaction prices depend on other
factors than capacity, such as age of the wind farm,
operating costs, local wind conditions, operating efficiency, power price agreements, local tax rules, subsidies
and financing – most of which are country dependent.
Therefore we also test for geographical effects and refer
to “A market approach for valuing wind farm assets –
geographical analysis and transaction details” and the
order form on page 23 for that analysis.

Since wind and solar farm assets have different
characteristics, and since offshore wind farm assets
differ from onshore wind farm assets, we perform three
separate analyses in two separate papers – one paper
with analyses solely based on transactions in the wind
farm industry and one paper solely based on transactions in the solar PV farm industry. The wind analysis
is divided into an onshore and an offshore analysis.
The approach yields “clean” multiple estimates for the
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different stages of the project, and it indirectly implies
that in our analyses we assume that there is no interaction effect between holding a portfolio containing more
than one kind of these assets. The multiple regression
analysis is a market-based valuation approach as it is
based on data from historical transactions.

that collection of data is one of the main challenges
when using statistical analysis. The accessibility of
EV and the total capacity of target’s assets divided into
the different project stages have been the
primary criteria for including transactions in our analyses.

In the analyses we disaggregate transactions into the
different project stages as illustrated in the figure above.
This disaggregation makes it possible to apply the multiple
regression approach and also gives us the possibility of
assigning separate multiples to each stage of the project.
The reason for applying the multiple regression approach
is that it allows us to estimate EV/MW multiples for the
capacity in each stage of the project lifecycle.

Below we give a more thorough introduction to the
multiple regression analyses and present the underlying
technical considerations of the analysis that we have
performed. To exemplify the analyses performed, we use
a fictive company named Renewable Energy Company
(REC) throughout the paper to illustrate how a multiple
regression can be applied for valuation purposes. REC has
wind farm assets in different lifecycle stages as illustrated
in the table below.

The quality of a multiple regression analysis is critically
dependent on the quality of the underlying dataset.
Therefore the data collection process becomes important
to ensure sufficient and reliable data. It is our experience

The following sections 4 and 5 are structured in the same
way. First we present the findings of the regression analysis,
followed by practical examples that illustrate how the
results can be applied from a valuation perspective.

Renewable Energy Company (REC)
MWs

Early stage

Late stage

Under construction

Installed

Wind farms

1,600

800

400

200

Total

1,600

800

400

200

Source: Deloitte analysis

Identification of data and choice of method
Our analysis of the value of wind farm assets is based on
transactions over the past ten years to secure a sufficient
dataset. We have identified 316 wind farm transactions,
which we find suitable for our multiple regression analysis.
Of these transactions, 278 are transactions of onshore wind
assets while 38 are transactions of offshore wind assets.
Our analyses derive from the following regression model
(1) which we have performed on the onshore and the

offshore transactions. Based on this model, we find that
installed capacity, capacity under construction and capacity
in late stage affect the enterprise value of onshore wind
farm assets significantly. Also, based on this model,
we can conclude that early stage capacity has no
meaningful effect on the enterprise value (multiple
close to nil) in onshore wind farms. Our analysis of
offshore wind transactions leads to similar results.
Therefore the early stage multiple has been excluded
in the following analyses.

(1) EV = α + β1 · MWinstalled + β2 · MWunder construction + β3 · MWlate stage + β4 · MWearly stage

6

4. Onshore transaction analysis

By excluding early stage capacity from the model (1), we
find that for onshore wind assets the EV/MW multiples
for installed, under construction and late stage capacity are
EUR 1.6m, EUR 0.8m and EUR 0.3m. The regression has
a coefficient of determination (~ R-squared) of 0.95, which
can be interpreted as the analysis having high statistical

explanatory power. In other words, 95% of the variation
in enterprise value for onshore wind farm assets can be
explained by the capacity in each stage of the project
lifecycle. Applying these multiples on REC’s assets yields a
base case value of the wind farm assets of EUR 865m. The
results of the analysis are summarised in the table below.

Regression and valuation of wind assets

EURm

Late stage

Under construction

Installed

EV/MW coefficient1

0.3x

0.8x

1.6x

Significance (p-value)

0.0

0.0

0.0

Upper 95%

0.3x

0.9x

1.7x

Lower 95%

0.2x

0.7x

1.6x

REC wind MWs

800

400

200

REC wind EVs

219

325

321

REC total EV

865

Transactions (n): 278, R-square: 0.95
Source: Deloitte analysis
1

A multiple regression analysis is subject to uncertainty just
like any other valuation method. One advantage of
statistical models compared with other models is that
the uncertainty is easier to quantify. The uncertainty can
be expressed by the statistical term “standard error”. The
standard error is calculated for each EV/MW multiple and
can be used to determine a lower and upper boundary,
i.e. a value interval at a certain confidence level. Our analysis
is based on a 95% confidence level. This can be interpreted
as the EV/MW multiple estimate being within this interval
with 95% confidence.

11% since the last edition. The uncertainty intervals of
the estimated EV/ MW multiples are illustrated in the
figure below.
Uncertainty intervals for onshore stage multiples
l l
EURm
2.0x
1.8x
1.6x
1.4x
1.2x

The lower boundaries for the EV/MW multiples on onshore
wind assets are EUR 1.6m, EUR 0.7m and EUR 0.2m for
installed, under construction and late stage capacity while
the upper boundaries for the EV/MW multiples are
EUR 1.7m, EUR 0.9m and EUR 0.3m for installed, under
construction and late stage capacity.

1.0x
0.8x
0.6x
0.4x
0.2x
0.0x

The precision of our onshore EV/MW estimates has
increased on last year’s edition of our analysis, which
is mainly attributed to the increasing size of the data.
For instance the uncertainty of the installed capacity
multiple for onshore wind farms has been reduced by

Late stage pipeline Under construction

Installed

Lower confidence bound (95%)
Upper confidence bound (95%)
Source: Deloitte analysis
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We apply the lower and upper boundaries in the valuation
of REC’s wind farm assets to determine a lower and an
upper value. The table below illustrates the uncertainty
of REC’s capacities in different stages of development.
Based on these upper and lower boundaries, our analysis

indicates that the value of REC’s wind farm assets lies
within the interval of approx. EUR 750-1,000m with 95%
certainty. These estimates are approx. 12%
lower/higher compared with the base case value.

Wind asset valuation uncertainty

EURm

Late stage

Under construction

Installed

Upper EV/MW multiple

0.3x

0.9x

1.7x

REC wind MWs

800

400

200

REC wind EVs

270

371

332

REC upper EV

972

Lower EV/MW multiple

0.2x

0.7x

1.6x

REC wind MWs

800

400

200

REC wind EVs

167

279

311

REC lower EV

758

Source: Deloitte analysis

The uncertainty of the EV/MW multiples consists of
statistical uncertainty and general value creation
uncertainty. Among other things, the statistical
uncertainty relates to the size of the dataset, and as
we add more transactions to the dataset, some of this
uncertainty will diminish. However the other part of the
uncertainty interval will not. Value is created within the
different stages of development and this creates a price
interval for the EV/MW multiples. In particular, the value
of a project under construction is highly dependent on
the amount of project costs accrued by the developer,
which is also emphasised by the relatively higher uncertainty of this multiple.

However, when dealing with offshore projects, there
are significantly higher capex related to these preliminary
analyses.

The figure below illustrates the development of the
EV/MW multiple during the project lifecycle of onshore
wind farm assets. The confidence intervals from the
multiple regression are also illustrated.

Under construction stage
Most of the value appears to be created in the under
construction stage, presumably because the majority of
project costs occur at this stage. This is also reflected in
the results as this stage exhibits the widest uncertainty
interval. This underpins one of the general drawbacks
with relative valuation models compared with for example
cash flow models. For instance, projects in which the
wind turbines have been paid for will acquire a multiple
near the upper bound of our construction stage interval

Early stage
During the early stage of the project the value increase
is relatively low, i.e. the change in enterprise value is
small. There are some costs related to wind testing,
securing land, planning, etc., but they are not substantial.
8

Late stage
During the late stage the value of the project increases
as project developers obtain project permits from local
authorities and secure turbines and debt financing. As the
value in this stage increases, we expect greater variation
in transaction prices. The greater variation is due to
greater differences between the value created for projects
that have just entered the late stage and projects that
are close to enter the under construction stage.

and vice versa. The hatched area in the figure shows
how potential large differences in accrued capex in
the under construction stage affect this multiple.
Installed MWs
Upon completion, the project reaches its highest multiple.
There are still differences in transaction prices which
can be explained by other factors than capacity, such as
age of the wind farm, local wind conditions, operating
efficiency, power price agreements, local tax rules,
subsidies and financing.
For offshore projects, sea depth and distance to shore
are also significant factors. As mentioned above, the
EV/MW multiple for installed capacity is subject to
least uncertainty.

Lifecycle/value creation for onshore wind farm assets
Early stage
EV/MW

Late stage
Testing & planning
completion

Under construction

Installed
Assets in
operation

Fully permitted &
ready for construction

EUR 1.7m

EUR 1.6m

EUR 0.9m

EUR 0.7m

EUR 0.3m
EUR 0.2m
Source: Deloitte analysis

Project lifecycle
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Time analysis
The size of the dataset on onshore wind transactions has
enabled further analyses. More specifically we have analysed
whether transaction prices have changed over time.
Reports on the wind farm industry show that
construction costs related to onshore wind farm assets
have been declining over our sample period of 10 years.
However during the past year project costs have
displayed an increasing trend. We therefore find it

interesting to investigate a potential time pattern in
transaction multiples. As the onshore industry matures,
it seems sound that supply chain improvements and
technological progress will make the lifecycle curve
shift to lower levels. We believe that transaction
multiples should find lower levels as the development
of the market pushes down development and
construction costs. The figure below illustrates this.

Lifecycle/value creation for onshore wind farm assets

Early stage
EV/MW

Testing & planning
completion

Late stage

Under construction

Fully permitted &
ready for construction

Installed

Assets in
operation
Time
effect

Source: Deloitte analysis
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Project lifecycle

To investigate a potential time effect, we have applied
a rolling regression analysis. This method uses the latest
60 transactions on forward running dates by constantly
substituting the oldest transaction with a newer
transaction. By running 219 regressions, each with 60
transactions, we create a picture of how the installed
capacity multiple has developed since 2008. We find that
the multiple for installed capacity is approx. EUR 0.1m
lower than the estimate obtained in the regression analysis.
This is a relative decrease on last year’s edition of this
analysis where the installed capacity multiple was approx.
EUR 1.6m per MW.
The figure below illustrates our findings. The dark blue
line illustrates the trend in EV per MW installed capacity.
The values on the time axis represent the announcement
date of the latest of the 60 transactions included in the
relevant capacity multiple. Consequently the first point

on the dark blue line represents the multiple based on
60 transactions with the most recent one occurring in
August 2008. To illustrate the relation between
transaction multiples and development costs, we have
included average project costs per installed MW (the
light blue triangles). The average follows the same trend
as the transaction multiples. The analysis suggests that
the developer premium on onshore wind farm assets is
approx. EUR 0.1m of project costs.
While the level of the installed capacity multiple has varied
during the past ten years, the latest estimated multiple
is at a level similar to that of our overall analysis, which
means that the results of the initial regression analysis
on the overall dataset seem to be consistent with the
current level of the installed capacity multiple.

Time effect on installed capacity multiple

EV/Installed MW (EURm)
1.9
1.8
1.7
1.6

- EUR 0.1m

1.5
+ EUR 0.1m

EUR 1.5m

1.4
1.3
1.2

Time
2008

2009

2010

2011

2012

Installed capacity multiple

2013

2014

2015

Project costs

Source: Deloitte analysis, Clean Energy Pipeline (CEP) and IEA
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Age analysis
The increasing quantity of data has enabled us to perform
further detailed analyses. More specifically we have
investigated how the age of the wind farm affects the
level of the installed capacity multiple. Assuming an
operational lifetime of 20-25 years, the rationale behind
the analysis is that the remaining cash flows from a
wind farm decrease as the wind farm gets older. A wind
farm project should therefore reach its highest value at
the commissioning date and from there the value should
decrease as the wind farm operates throughout the
years. In our analysis this effect would materialise in a
lower installed capacity multiple for old wind farms when
comparing to young or newly commissioned wind farms.

To enable the analysis we have collected data on the
wind farm commissioning date in 96 transactions1.
An average installed capacity multiple of 1.80 implies that
the sample is representative to the overall dataset,
although slightly higher.
Our analysis is based on the following regression
model (3), in which we have included an “age” variable
calculated as the difference in years between the
transaction date and commissioning date of the
transacted wind farms. The results of the analysis
are summarised in the table below.

(3) EV/MWInstalled capacity = α + β1 · agewind farm

Age regression results
EURm/MW

Coefficient

p-value

Intercept

1.83

0.0

Age1

(0.08)

0.0

1

Transactions (n): 96, R-square: 0.19

Source: Deloitte analysis

Our analysis suggests an installed capacity multiple of
EUR 1.83m per MW for a newly commissioned wind
farm. The installed capacity multiple then declines by
EUR 0.08m per MW per operational year. These results
indicate that the wind farm has a value of nil after
approx. 23.5 years, which is in line with the expected

lifetime of a wind farm of 20-25 years, taking into
account a positive net scrap value of the assets after
the operating period. The regression has a coefficient of
determination (~ R-squared) of 0.19, which may be
interpreted as 19% of the variation in the installed
capacity multiple being explained by variations in age of
the wind farm. Some of the remaining variation in the
installed capacity multiple may be explained by other
factors, such as local wind conditions, operating
efficiency, power price agreements, local tax rules,
subsidies and financing.
Below we have estimated the value of REC, given that
REC’s installed capacity has been operational for 5 years.
This yields a total value of REC of EUR 832m.

Regression and valuation of wind assets

EURm

1

T he 96 transactions are adjusted
for outliers and include transactions
with only installed capacity in order
to adjust for disturbance caused
by the late stage and construction
stage capacities.

12

Late stage

Under construction

Installed

Age (5 years)

EV/MW coefficient1

0.3x

0.8x

1.8x

(0.08)x

Significance (p-value)

0.0

0.0

0.0

0.0

REC wind MWs

800

400

200

200

REC wind EVs

219

325

366

(78)

REC total EV
1

Transactions (n): 96

Source: Deloitte analysis

832

The figure below shows the installed capacity multiple
and age of the 96 transactions in this analysis. Note
that only 7 transactions have an age above 8 years at
transaction date. These 7 transactions may disturb the
general picture, and estimating model (3) without these

7 wind farms yields an age coefficient significant at a
90% confidence level. In general we expect the analysis
to become stronger as more transactions with larger
time intervals are added to the sample.

Age and installed capacity multiples of 96 onshore wind farms
EV installed MWs (EURm)
4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

Age
0

2

4

6

8

10

12

14

16

18

Source: Deloitte analysis
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5. Offshore transaction analysis

By excluding early stage capacity from model (1) we find
that for offshore wind assets the EV/MW multiples for
installed capacity, capacity under construction and
capacity in late stage are EUR 4.6m, EUR 1.9m and
EUR 0.2m. The regression has a coefficient of
determination (~ R-squared) of 0.93. In other words,
93% of the variation in enterprise value for offshore
wind farm assets can be explained by the capacity
in each stage of the project lifecycle. The installed
capacity multiple has increased by EUR 0.1m on last
year’s edition. This result is rather counterintuitive as the
industry has been expecting lower offshore wind energy
costs for the past years as well as significant decreases
have been projected towards 2020.

Due to a rather limited dataset of only 38 offshore
transactions, our offshore regression analysis is subject
to more uncertainty than our onshore analysis. In
addition the relatively larger variation in the size of
offshore wind farms compared to onshore wind farms
will skew the regression analysis such that the large wind
farms dictate the regression estimates of the multiples.
As the offshore dataset is characterised by many of the
transactions concerning capacity in only 1 stage1 of the
project life cycle, we have calculated weighted average
and median multiples for the different development
stages. The valuation of REC with the weighted average
and median multiples is illustrated together with the
regression-based valuation in the table below.

Applying these multiples on REC’s assets (assuming now
that all REC assets are offshore wind assets) yields a
base case value of the offshore wind farm assets of
EUR 1,862m. The results of the analysis are summarised
in the table below.
Regression and valuation of offshore wind farm assets
EURm

Late stage

Under construction

Installed

EV/MW coefficient1

0.2x

1.9x

4.6x

Significance (p-value)

0.1

0.0

0.0

Upper 95%

0.5

2.7

5.0

Lower 95%

0.0

1.2

4.1

REC wind MWs

800

400

200

EV/MW coefficient1

0.2x

1.9x

4.6x

REC wind EVs

170

779

913

REC total EV

1,862

Weighted average

0.3x

2.1x

4.3x

REC wind EVs

200

848

868

REC total EV

1,916

Median

0.3x

2.2x

4.6x

REC wind MWs

218

861

911

REC total EV
All transactions that involve more
than 1 stage also involve early stage
capacity. However the early stage
multiple can be set at nil according
to our regression analysis.
1

14

Transactions (n): 38, R-square: 0.93
Note: The weight in the weighted average of price multiples is given by the capacity in the individual transaction.
Source: Deloitte analysis
1

1,990

A multiple regression analysis is subject to uncertainty,
just like any other valuation method. One advantage of
statistical models compared with other models is that the
uncertainty is easier to quantify. The uncertainty can be
expressed by the statistical term “standard error”. The
standard error is calculated for each EV/MW multiple and
can be used to determine a lower and upper boundary,
i.e. a value interval at a certain confidence level. Our
analysis is based on a 95% confidence level. This can be
interpreted as the EV/MW multiple estimate being within
this interval with 95% confidence.
The lower boundaries for the EV/MW multiples on offshore
wind assets are EUR 4.1m, EUR 1.2m and EUR 0.0m for
installed, under construction and late stage capacity.
The upper boundaries for the EV/MW multiples are
EUR 5.0m, EUR 2.7m and EUR 0.5m for installed, under
construction and late stage capacity. The low significance
of the late stage multiple is reflected in a wide interval
for this multiple measured in percentage relative to the
coefficient. Therefore we have set the lower boundary
at nil in order to preserve the economic meaning of this
multiple. To narrow down the intervals of the multiples,
more transactions are needed.
The precision of our offshore EV/MW estimates has
increased on last year’s edition of our analysis, which is
mainly attributed to the larger dataset that is now available.
For instance the uncertainty of the installed capacity
multiple for offshore wind farms was reduced by 21% in
last year’s edition. However, in this year’s edition the
uncertainty has increased by 2%. The uncertainty intervals
of the estimated EV/MW multiples from our regression
are illustrated in the figures above and below.

Uncertainty intervals for offshore stage multiples
EURm
6.0x
5.0x
4.0x
3.0x
2.0x
1.0x
0.0x
Late stage pipeline

Under construction

Installed MWs

Lower confidence bound (95%)
Upper confidence bound (95%)
Source: Deloitte analysis

We apply these lower and upper boundaries in the valuation
of REC’s wind farm assets to determine a lower and
an upper value. The figure below illustrates the uncertainty of REC’s capacities in different stages of development. Based on these upper and lower boundaries, our
analysis indicates that the value of REC’s wind farm
assets lies within the interval of approx. EUR 1,300 2,450m. These estimates are approx. 31% lower/higher
compared with the base case value.

Offshore wind farm valuation uncertainty			
EURm

Late stage

Under construction

Installed

Upper EV/MW multiple

0.5x

2.7x

5.0x

REC wind MWs

800

400

200

REC wind EVs

374

1,075

997

REC upper EV

2,446

Lower EV/MW multiple

0.0x

1.2x

4.1x

REC wind MWs

800

400

200

0

483

829

REC wind EVs
REC lower EV

1,313

Source: Deloitte analysis
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The uncertainty of the EV/MW multiples consists of
statistical uncertainty and general value creation
uncertainty. Among other things, the statistical
uncertainty relates to the size of the dataset, and as
we add more transactions to the dataset, some of this
will diminish. However the other part of the uncertainty
interval will not. Value is created within the different stages
of development and this creates a price interval for the
EV/MW multiples. In particular, the value of a project
under construction is highly dependent on the amount
of project costs accrued by the developer, which is also
emphasised by the relatively higher uncertainty of this
multiple.

The weighted average multiples are EUR 4.3m,
EUR 2.1m and EUR 0.3m per MW for installed, under
construction and late stage capacity, while the median
multiples are EUR 4.6m, EUR 2.2m and EUR 0.3m per
MW. These estimates support the multiples from our
regression.

The figure below illustrates the development of the EV/MW
multiple during the project lifecycle of an offshore wind
farm asset. The confidence intervals from the multiple
regression as well as the weighted average and median
multiples for the different stages are illustrated by the
dark blue and the light blue dotted lines.

The higher capex in offshore wind projects relative to
onshore wind project is due to a number of reasons.
There are some fundamental differences between onshore
and offshore wind farms. The reasons for the higher
offshore wind farm capex are larger and more expensive
foundations, difficult installation environment and higher
transport costs, primarily driven by rentals of large vessels.
Furthermore, the offshore wind industry is still maturing.
This means that technological elements for harsh offshore
conditions are still being tested and developed, while also
the offshore supply chain is developing to match the needs
of the industry.

Note that the estimated transaction multiples for offshore
wind farms differ significantly from those found in the
onshore industry. Offshore wind farms trade at higher
multiples than onshore wind farms. This is due to higher
offshore wind farm capex that projects need to recoup
through higher tariffs and larger productions.

Uncertainty intervals for offshore stage multiples

Early stage
EV/MW

Late stage
Testing & planning
completion

Under construction

Installed
Assets in
operation

Fully permitted &
ready for construction

EUR 5.0m

EUR 4.6m

EUR 4.3m
EUR 4.1m

EUR 2.7m
EUR 2.2m
EUR 2.1m
Regression interval

EUR 1.2m

EUR 0.5m
EUR 0.3m
EUR 0.3m
EUR 0.0m
Project lifecycle

Source: Deloitte analysis
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Appendix A:
Summary of transaction data
from the onshore wind farm industry
Onshore wind farm
transactions

1

19

2
10

1
4 37 1
1 23 14
17
2 3
1
8 12 3
8 27
1

39

2

1

1

5

1

1

10

1

14

11

1

Note: The transactions on this map sum up to 275.
The missing transactions concern several onshore
wind farms in different European countries and can
therefore not be assigned to a specific country.

1
1

EV in EURm

Installed MWs

Under constr. MWs

Late stage MWs

Early stage MWs

Obs.

Min.

Max.

Average

Total

Average

Total

Average

Total

Average

Total

Average

278

1

1,442

164

24,159

87

5,240

19

10,369

37

21,247

76

Europe

172

1

1,442

136

12,374

72

1,735

10

5,337

31

6,947

40

Non-Europe

106

2

1,390

209

11,785

111

3,505

33

5,032

47

14,300

135

North America

58

2

1,390

259

7,509

129

2,837

49

2,902

50

11,296

195

Australia & New Zealand

12

17

915

284

1,878

156

142

12

16

1

130

11

Central & South America

17

9

680

177

1,560

92

378

22

1,925

113

2,648

156

Asia

17

7

114

40

788

46

149

9

190

11

200

12

Poland

14

2

270

55

374

27

126

9

1,198

86

119

9

France

17

6

597

129

1,567

92

114

7

383

23

1,164

68

Germany

23

2

567

876

1,231

54

141

6

33

1

-

-

Spain

27

5

1,442

184

2,355

87

208

8

2,116

78

3,600

133

UK

37

4

700

140

2,406

65

55

1

709

19

540

15

2005

1

25

25

25

26

26

-

-

-

-

-

-

2006

10

5

1,442

241

894

89

434

43

1,752

175

5,204

520

2007

20

5

990

203

1,727

86

1,240

62

634

32

6,233

312

2008

40

5

1,150

83

1,421

36

350

9

1,751

44

2,024

51

2009

20

3

785

203

2,220

111

368

18

1,528

76

3,696

185

2010

15

5

320

84

743

50

88

6

22

1

162

11

2011

27

4

680

136

2,064

76

399

15

1,358

50

540

20

2012

27

5

1,128

186

2,587

96

210

8

569

21

717

27

2013

44

2

1,011

178

4,343

99

741

17

1,087

25

1,156

26

2014

30

2

734

163

2,487

83

795

27

1,439

48

1,256

42

2015-2016

44

1

1,390

204

5,647

128

616

14

230

5

260

6

Overall
Geography

Year

Source: Deloitte analysis
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Appendix B:
Regression output
– onshore wind farm analysis
Summary output
Regression statistics
R-Square

0.95

DF

275

Observations

278

Coefficients

Standard error

t Stat

p-value

Lower 95%

Upper 95%

Intercept

-

-

-

-

-

-

Installed

1.607

0.026

61.754

0.000

1.556

1.658

Under constr.

0.813

0.058

13.926

0.000

0.698

0.927

Late stage

0.273

0.033

8.356

0.000

0.209

0.337

Source: Deloitte analysis
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Appendix C:
Regression output
– onshore age analysis
Summary output
Regression statistics
R-Square

0.19

DF

94

Observations

96

Coefficients

Standard error

t Stat

p-value

Lower 95%

Upper 95%

Intercept

1.832

0.074

24.607

0.000

1.686

1.977

Age

(0.078)

0.017

(4.713)

0.000

(0.111)

(0.046)

Source: Deloitte analysis
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Appendix D:
Summary of transaction data
from the offshore wind farm industry
Offshore wind farm transactions

3

22
1

12

Source: Deloitte analysis

Late stage MWs

Early stage MWs

Min.

Max.

Average

Total

Average

Total

Average

Total

Average

Total

Average

38

12

3,124

664

4,727

124

1,411

37

6,106

161

7,806

205

Denmark

3

188

1,609

756

773

258

-

-

-

-

-

-

Germany

12

12

1,560

628

1,105

92

330

28

1,513

126

2,606

217

UK

22

42

3,124

700

2,849

129

1,081

49

3,543

161

5,200

236

Netherlands

1

29

29

29

-

-

-

-

1,050

1,050

-

-

Obs.
Overall

EV in EURm

Installed MWs

Under constr, MWs

Geography

Source: Deloitte analysis
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Appendix E:
Regression output
– offshore wind farm analysis
Summary output
Regression statistics
R-Square

0.93

DF

35

Observations

38

Coefficients

Standard error

t Stat

p-value

Lower 95%

Upper 95%

Intercept

-

-

-

-

-

-

Installed

4.565

0.213

21.416

0.000

4.147

4.983

Under constr.

1.948

0.377

5.165

0.000

1.208

2.687

Late stage

0.213

0.130

1.632

0.056

(0.043)

0.468

Source: Deloitte analysis
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Order form for geographical
analysis and transaction details

Please fill in this form if you wish to purchase a copy of the full article and receive the full transaction
dataset. Send the form to windandsolar@deloitte.dk
I wish to purchase the following article(s):

Check (x)

Price (EUR)

‘A market approach for valuing wind farm assets – geographical analysis and transaction details’, April 2016 (1 article)

1,900

‘A market approach for valuing solar PV farm assets – geographical analysis and transaction details’, April 2016 (1 article)

1,400

‘A market approach for valuing wind farm assets – geographical analysis and transaction details’, April 2016 and
‘A market approach for valuing solar PV farm assets – geographical analysis and transaction details’, April 2016
(2 articles)

2,800

Invoice information:
First name:

Last name:

Company:
Address:
Postal code:

City:

Country:
VAT number:
E-mail (the invoice and article(s) will be sent to this address):
Please note that you will receive an invoice shortly after you have sent the form to windandsolar@deloitte.dk.
When we receive confirmation on the payment, we will send the article(s) to your e-mail.

Telephone (please include country code):
By filling in this form and purchasing a copy of the article or the articles (‘A market approach for valuing wind farm assets –
geographical analysis and transaction details’ or/and ‘A market approach for valuing solar PV farm assets – geographical analysis and
transaction details’, April 2016) you accept the following terms and conditions:
• The articles and all of their contents are property of Deloitte Statsautoriseret Revisionspartnerselskab (“Deloitte”) and protected by DK and International property rights and
laws. You may not publish, distribute or otherwise disclose any of the articles or any of their contents to any third party or use, for commercial purposes, any material or
results therein.
• The purchase of a copy of an article or the articles is for the sole use of the purchaser.
• If the purchaser breaches the above-mentioned confidentiality, the purchaser must compensate Deloitte and pay i) agreed damages of EUR 50,000 (fifty thousand) per
incident up to a maximum of EUR 200,000 (two hundred thousand) and ii) additional compensation for any documented losses, damages, costs and expenses in excess of
the agreed damages.
• Deloitte has not verified the information referred to in the articles (or the information gathered with connection to those transactions included in the datasets and models).
• While every care has been taken in the compilation of the articles and the analyses and results therein and every attempt has been made to present up-to-date and accurate
information, we cannot guarantee that inaccuracies do not occur.
• Deloitte takes no responsibility for any direct or indirect losses, damages, costs or expenses which arise from or in any connection with the use of the articles, including but
not limited to investment decisions and financial decisions based on the articles.
• Deloitte Statsautoriseret Revisionspartnerselskab is a member of the DTTL network which refers to Deloitte Touche Tohmatsu Limited, a UK private company limited by
guarantee, and its network of member firms and their affiliates, predecessors, successors and representatives as well as partners, managements, members, owners, directors,
managers, employees, subcontractors and agents of all such entities operating under the names of “Deloitte”, “Deloitte Touche”, “Deloitte Touche Tohmatsu” or other related
names. The member firms are legally separate and independent entities and have no liability for each other’s acts or omissions.
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Integrated financial advisory
Financial Advisory is the only financial adviser who provides integrated solutions within
mergers & acquisitions, debt advisory, valuation, infrastructure and capital projects
advisory, financial modelling and transaction services.
Financial Advisory leverages from other Deloitte in-house experts in tax, business
consulting and audit & accounting – both locally and globally. This enables us to always
match our clients’ needs in a professional and efficient way.
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due diligence
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Deloitte Financial Advisory has a global presence with approx. 8,400 employees
with diverse experience from investment banking, law, venture capital, private equity,
consulting, accounting and the industrial sector:
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