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This trend has translated into rapid renewable 
energy commercialisation and considerable industry 
expansion, of which the solar photovoltaic (PV) industry 
is a good example. 

2016 was a strong year for solar PV. For the first 
time, solar PV surpassed wind power in annual 
instalments with more than 70 GW of new instalments1. 
Instalments was more than 50% up in comparison with 
the previous year. This trend continued into 2017.

According to Bloomberg New Energy Finance, global 
power demand is expected to grow by 2% per year or 
58% between now and 2040. To accommodate the 
increasing demand, USD 10.2 trillion is estimated to be 
invested in new power generating capacity worldwide. 
It is expected that USD 7.4 trillion (72%) of investments 
are in renewables of which 38% in solar PV, equivalent 
to USD 2.8 trillion  or approximately USD 110 billion of 
annual investments towards 20402.

1. Introduction

The increase in annually installed solar PV is, among 
others, explained by the past years’ reduction in global 
average levelised cost of electricity (LCOE). From 2010 
to 2016 LCOE declined by 70%, and is estimated to 
decrease by additionally 60% towards 20402.

Due to significant investments in renewable energy 
assets, we find it interesting to identify price paid by 
investors across technologies and project lifecycle. 
This paper addresses how multiple regression 
analyses of transaction multiples can be used as a 
benchmarking tool to support a more comprehensive 
valuation based on a cash flow model when valuing 
solar PV farm assets.

The renewable energy sector keeps attracting 
investors from all over the world. 

1 International Energy Agency, “World Energy Outlook, 2017”.
2 Bloomberg New Energy Finance, “New Energy Outlook, 2017”.
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2. Executive summary
Our analysis is based on transactions in the solar 
PV industry. Through our analyses of transactions in 
the solar PV industry, we find that installed capacity, 
construction capacity and capacity in development 
pipeline affect the enterprise value of solar PV 
assets significantly.

We have performed similar analyses of wind farm 
assets, and we refer to “A Market Approach for 
Valuing Onshore Wind Farm Assets” and “A Market 
Approach for Valuing Offshore Wind Farm Assets” 
for these analyses.

Since the release of the 8th edition of this solar 
analysis in April 2016, we have added transactions 
that are suitable for our analysis of solar PV assets. 
Our analysis now includes 279 solar PV farm 
transactions from 2006 to 2017. The additional 
transactions in the solar analysis have enabled us 
to perform more comprehensive analyses of time 
effects on installed capacity.

Contrary to previous year’s downward change, we see 
a similar level as in 2016 in the preliminary installed 
capacity multiple. We estimate the value at EUR 2.2m 
per installed MW, based on the full sample.

Taking the continued improvements in cost-
competitiveness into consideration, we conduct a 
regression based on the 60 most recent transactions, 
corresponding to approximately two years of data, 
to obtain a more reliable estimate of EUR 1.5m per 
installed MW. The final estimates are presented in the 
figure below.

Besides a more efficient manufacturing industry, 
we believe that this level is caused by tighter 
government subsidy policies in the European 
countries and lower return requirement driven by 
low interest rates in Europe.

We have tested for geographical differences in prices 
of solar PV assets. We conclude that installed capacity 
in Europe and North America trades at insignificant 
premiums compared to the global estimate, 
while installed capacity in Asia trades at a significant 
discount. We also find that variations exist among the 
European countries. We find that installed capacity in 
the UK and Germany trades at a discount compared to 
the global multiple, while Italy trades at a premium.

For transaction details and details on the geographical 
analysis, we refer to “A Market Approach for Valuing 
Solar PV Farm Assets – geographical analysis and 
transaction details” and the order form for that analysis.

Development Construction Installed MWs

EV/MW Approved & ready
for construction

Assets in
operation EURm/MW

EUR 0.1m

EUR 0.2m

EUR 0.1m

EUR 0.2m

EUR 1.2m

EUR 1.8m

- 1.5

Project lifecycle

Source: Deloitte analysis
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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.

We recognise that transaction prices depend on other 
factors than capacity, such as local weather 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 Solar PV Farm Assets – geographical 
analysis and transaction details” and the order form 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 (this paper). 

3. Methodology
From our point of view, one of the main challenges is 
the determination of the market value of solar assets in 
different stages of the solar PV farm lifecycle. We define 
this lifecycle as illustrated in the figure below. 

The wind analysis is divided into an onshore and an 
offshore analysis. The approach yields “clean” multiple 
estimates for the 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.

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 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 

Note: *Environment Impact Assessment, **Final Investment Decision, ***Commissioning Date.
Source: Deloitte analysis

Solar farm development

Project development Maturation Construction Operation

Feasibility
studies

Design 
and EIA*

Agreements and 
Applications

Solar farm development for analytical purposes

Development InstalledConstruction

·  Project rights
·  Geological study
·  Cable topography
·  Solar energy study
·  Preliminary
   business case
   analysis

·  Project design
·  Enviromental
   impact
   assessment
·  Community
   engagement
·  Updated business
   case analysis

·  Landowner agreements
·  Building application
·  Grid connection
   application
·  Potential consent
   appeal
·  Updated business
   case analysis

·  Detailed solar study
·  Detailed design
·  Procurement and
   reservation contracts
·  Updated business case
   analysis
·  Financial consent
·  FID** 

·  Construction
·  Comimssioning
·  Updated business case
   analysis

·  Operation & Maintenance
·  Technical & Commercial
   management
·  Investment evaluation
·  Repowering or
   decommisioning

All permits required for 
construction are granted

FID** COD***
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EV/MW multiples for the capacity in each stage of the 
project lifecycle.
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 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.

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 solar PV farm 
assets in different lifecycle stages as illustrated in the 
table below.

In section 4, we present the findings of the global 
regression analysis, followed by practical examples 
that illustrate how the results can be applied from a 
valuation perspective.

MWs Early stage Late stage Under construction Installed

Solar PV farms 200 100 50 25

Total 200 100 50 25

Renewable Energy Company (REC)

Source: Deloitte analysis

Identification of data and choice of method
Our analysis of the value of solar PV farm assets is 
based on transactions over the past ten years to 
secure a sufficient dataset. We have identified 279 
transactions, which we find suitable for our multiple 
regression analysis of the solar PV farm industry.

The major challenge in the process of collecting data 
has been the lack of information on transactions. It 
has not been possible to find enough transactions 
in which capacity in the project development stage 
and maturing capacity are reported separately. 
Therefore, we treat capacity in these two stages as one 
explanatory variable, which we name non-installed 
capacity.

Our analyses derive from the following regression 
model (1). Based on this model, we find that installed 
capacity, construction capacity and development 
capacity affect the EV of solar PV farm assets 
significantly. 

(1) EV = α + β1 · MW installed + β2 · MW Non installed + β3 · MW early stage
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Our analysis consists of two preliminary analyses 
and a more detailed time analysis leading to our final 
estimate of the capacity multiples of solar farms.
Based on model (1), the preliminary EV/MW multiple 
estimates for installed, construction and development 
capacity are EUR 2.2m, EUR 0.1m and EUR 0.1m. The 
analysis has a coefficient of determination of 0.87, 
which means that 87% of the variation in transaction 
prices can be explained by model (1).

4. Transaction analysis

EURm Development Construction Installed

EV/MW coefficient1 0.1x 0.1x 2.2x

Significance (p-value) 0.0 0.0 0.0

Upper 95% 0.2x 0.2x 2.3x

Lower 95% 0.1x 0.0x 2.1x

Regression and valuation of solar PV farms

1Transactions (n): 279, R-square: 0.87
Source: Deloitte analysis
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When looking closer at the data and the results, we 
realise that model (1) may be distorted. In the figure 
below, the solar PV farm transactions used for the 
analyses are illustrated based on installed capacity 
and enterprise value of installed capacity. Note how 16 
transactions (the red data points) separate themselves 
from the rest of the dataset by having a very large 
installed capacity. Besides representing very large 

Note: EV installed MWs are calculated as the transaction price less MW construction and MW development pipeline multiplied by their 
estimated multiples. This can lead to negative EVs, which are economically unreasonable, but are accepted in the model. Expressed as 
a formula this becomes: EVinst.cap.=EV – β2*MWconstruction – β3*MWdevelopment

Source: Deloitte Analysis

installed capacities, the 16 solar PV farms have been 
traded at very different installed capacity multiples of 
EUR 0.9-4.5m/MW. Geographical and technological 
effects as well as size effects may cause this variation. 
Given the limited number of these very large solar PV 
farms, we have not been able to perform statistical 
analyses of them. Therefore, we consider these 
transactions to be outliers.
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Given the calculation of the multiple regression 
analysis, the outliers may control a major part of 
the results when included in the analysis, and the 
16 outliers are therefore disregarded in our further 
analyses. The exclusion of the 16 outliers results in 
a different and higher estimate of EUR 2.3m/MW for 
the installed capacity multiple. This indicates that 
some of the outliers were under-priced due to non-
observable externalities. The analysis has a coefficient 
of determination of 0.72, which means that 72% of 
the variation in transaction prices can be explained by 
model (1) when adjusting for the 16 outliers.

Note that the construction multiple is estimated at 
a level close to the development multiple. Given the 
value trend in solar PV projects, the construction 
multiple should intuitively be significantly higher 
than the corresponding development multiple. 
The low estimated construction multiple may be 
a consequence of a small sample size and a large 
variance between observed transactions. The average 
of pure construction transactions from the full sample 
is 1.3 EUR/MWh. 

EURm Development Construction Installed

EV/MW coefficient1 0.1x 0.1x 2.3x

Significance (p-value) 0.0 0.0 0.0

Upper 95% 0.2x 0.2x 2.5x

Lower 95% 0.1x 0.1x 2.1x

Modified regression adjusted for outliers

1Transactions (n): 263, R-square: 0.72
Source: Deloitte analysis

The estimates represent the overall capacity multiples 
across the entire dataset, which includes 11 years of 
transactions. However, in the past years, reports on the 
solar PV industry have shown that construction costs 
related to solar PV farm assets have been declining. 
This means that the overall capacity multiples 
estimated above are likely to be upward biased when 
looking at current multiple levels.

We therefore find it interesting to investigate a potential 
time pattern in transaction multiples of installed 
capacity, since we expect transaction multiples to have 
found a lower level as the development of the market 
has pushed down development and construction 
costs.

Fortunately, the size of the dataset on installed 
multiples has enabled such analyses, resulting in our 
final and most reliable estimate of the current installed 
capacity multiple of solar PV farms. More specifically, 
we have analysed whether transaction prices on 
installed capacity have changed over time. Limited data 
of construction and non-installed capacity transactions 
complicates a similar time analysis of these stages. In 
addition, it seems reasonable to perform this analysis 
of installed capacity only, since the improvements in 
cost-competitiveness within solar PV energy are mainly 
effective in the installed capacity stage.

To investigate a potential time effect and to estimate 
the current installed capacity multiple, 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 204 regressions, 
each with 60 transactions, we create a picture of how 
the installed capacity multiple has developed since 
2012. We find that the current multiple for installed 
capacity is approx. EUR 0.8m lower than the modified 
regression multiple of EUR 2.3m. This highlights the 
importance of taking into account the time effect 
when estimating solar PV valuation multiples. Again, in 
this analysis, we have excluded the outliers from the 
sample to preserve higher consistency in the rolling 
regression analysis.
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The figure below illustrates our findings. The values on 
the time axis represent the announcement date of the 
latest 60 transactions included in the installed 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 March 2012.

Source: Deloitte analysis, Clean Energy Pipeline (CEP) and IEA
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In conclusion, we have estimated the installed capacity 
multiple using only a sub-sample of the full data 
set, in order to account for the time effect on the 
multiple. The sub-sample includes the 60 most recent 
transactions, corresponding to approximately two 
years of transactions.

A similar sub-sample approach has not been 
applied for the construction- and development 
multiples, as the data sample is insufficient to obtain 
reliable estimates. Therefore, the construction- and 
development multiples are based on the full data 
sample, from 2006-2017. This provides us with a final 
estimate for installed, construction and development 
capacity of EUR 1.5m, EUR 0.1m and EUR 0.1m 
respectively.

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 solar 
PV farm assets are EUR 1.2m, EUR 0.1m and EUR 0.1m 
for installed, construction and development capacity 
while the upper boundaries for the EV/MW multiples 
are EUR 1.8m, EUR 0.2m and EUR 0.2m for installed, 
construction and development capacity.

We apply the lower and upper boundaries in the 
valuation of REC’s solar PV assets to determine a 
lower and an upper value. The table below illustrate 
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 solar PV assets lies within the interval of approx. 
EUR 70-110m with 95% certainty.

EURm Development1 Construction1 Installed2

Upper EV/MW multiple 0.2x 0.2x 1.8x

REC solar MWs 300 50 25

REC solar EVs 50 10 44

REC solar upper EV   105

    

Lower EV/MW multiple 0.1x 0.1x 1.2x

REC solar MWs 300 50 25

REC solar EVs 35 3 31

REC solar lower EV 69

Offshore wind farm valuation uncertainty

1Development and construction multiples are based on the full sample size
2Installed multiples are based on the 60 most recent transactions
Source: Deloitte analysis
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5. Appendix A: Summary of 
transactions in the solar 
PV farm industry

 EV in EURm Installed MWs Construction Development

 Obs.  Min.  Max. Average Total Average  Total Average  Total  Average 

Overall 279 0 1,710 83 9,266 33 2,626 9 9,128 32

Geography

Europe 186 0 641 71 3,779 19 217 1 3,038 117

Non-Europe 97 0 1,710 110 5,607 55 2,409 21 6,090 28

North America 51 1 1,710 104 3,181 31 1,981 32 4,811 36

France 10 10 612 109 375 38 18 2 - -

UK 71 1 536 37 1,537 22 91 1 92 1

Germany 16 2 160 32 234 15 - - 9 1

Italy 59 0 641 75 1,214 21 33 1 168 3

7115

33

1

1

1

3

2

1 162 1 1

3

3

1 1
2

1

3

2

59
10

20 2

Source: Deloitte analysis

Note: The transactions on this map sum up to 278. The missing transaction concerns a solar PV farm in different European countries and 
can therefore not be assigned to a specific country.
Source: Deloitte analysis
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 EV in EURm Installed MWs Construction Development

Year  Obs.  Min.  Max. Average Total Average  Total Average  Total  Average 

2006 1 25 25 25 6 6 - - - -

2007 2 14 70 42 13 6 - - - -

2008 4 12 307 107 29 7 76 19 350 88

2009 10 4 318 103 164 16 12 1 1,850 185

2010 16 2 320 121 287 18 617 39 5,451 341

2011 22 0 910 137 839 38 16 1 66 3

2012 28 1 1,710 135 1,155 41 1,119 40 25 1

2013 53 0 211 31 719 14 60 1 578 11

2014 50 0 140 26 699 14 221 4 487 10

2015 49 1 1,012 89 2,470 50 151 3 230 5

2016 23 6 904 187 2,040 89 282 12 - -

2017 23 3 536 65 845 37 72 3 91 4

Source: Deloitte analysis

6. Appendix B: Regression output
– solar PV farm analysis

Regression statistics

R Square  0.87 

DF  276 

Observations 279

Coefficients Standard error t Stat P-value Lower 95% Upper 95%

Intercept   -    -    -    -    -    -  

Installed 2.157 0.052 41.640  0.000 2.055 2.258

Construction 0.112 0.060  9.982 1.877 (0.005) 0.229

Development 0.144 0.020 7.215  0.000  0.105 0.183

Source: Deloitte analysis
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7. Appendix C: Regression output 
adjusted for outliers – solar PV 
farm analysis

Regression statistics

R Square  0.72 

DF 260

Observations 263

Coefficients Standard error t Stat P-value Lower 95% Upper 95%

Intercept   -    -    -    -    -    -  

Installed 2.265 0.103 22.052  0.000 2.063 2.466

Construction 0.129 0.039  3.256 0.001 0.051 0.206

Development 0.142 0.013 10.897  0.000  0.117 0.168

Source: Deloitte analysis
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7. About Financial
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Financial Advisory is the only financial adviser who 
provides integrated solutions within mergers & 
acquisitions, debt advisory, valuation, infrastructure 
and capital projects, financial modelling, 
and transaction services.

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:

Areas of expertise
3,300 employees in Corporate Finance
2,600 employees in M&A 
1,300 employees in Valuation Services
1,200 employees in Restructuring Services

Geographical presence
2,800 employees in North and South America
3,500 employees in Europe
2,100 employees in Asia

Financial Advisory leverages from other Deloitte 
in-house experts in tax, business consulting and audit 
& accounting – both locally and globally. This enables 
us to match our clients’ needs in a professional and 
efficient way.
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