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drafting the REPORT FOR NALBANT WIND FARM & CONOP PV PLANT IN 

ROMANIA. 

 

5. Comments on review process 

- There were discussions between the mission team, the mission partner and the 

partner who performed the review during reporting 
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ABSTRACT 

 
The Report is using state of the art 

methodologies combined with market 

approach using various data bases to 

evaluate the early stage proposed 

developments in renewable energy on 2 

projects in Romania 
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1. State of the art methodology 

 
 
 
The use of renewable energy sources, especially PV and wind energy, has been widely 
developed, mostly during the last decade.  
 
The main objective of the present valuation report is to conduct an evaluation of the 
planned investments in renewables in Romania (PV + Wind) under uncertainty using the 
most appropriate methodology approach to find out whether an FID-Final Investment 
Decision can be reached within a short period of time 6-12 months, and if so, what 
flexible strategies can be used to create value for investors.  
 
Overall, there are several methodologies used to appraise renewable investments that 
can be grouped into eight categories: 
 

1. Real options,  
2. Optimization, 
3. Stochastics, 
4. Financial evaluation,  
5. Probabilistic,  
6. Estimation, 
7. Numerical prediction,  
8. Others.  
 

The models used in the industry are listed hereunder: 
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Fig.1 Models or approaches in the literature used for evaluation of investment in 

renewables 
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 Fig.2 Models used in the evaluation of investment in PV/wind power generation 
 
 
Among the established categories, the highest number of evaluations applied: 

-32%, the real options model or approach,   
-21.6% optimization, 
-14.4% stochastics, 

  - 8.2% financial evaluation,  
- 5.2% probabilistic,  
-3.1 % cost estimate, 
- 2.1 % numerical prediction, 
- 13.4 % and others. 

 
Hereunder is a description of each category.  
 
The optimization category includes research that, with non-random variables, aims to 
improve efficiency with a lesser number of resources. They include studies of robust 
optimizations of capacity distribution of energy systems, robust optimization of wind 
farm designs, and models that optimize the general design of network expansion 
planning and programming. 
 
Stochastics covers research that searches for optimization by modeling the parameters 
of the problem through random variables. There are approaches to evaluate risks of 
investment in PV/wind farms, to optimize energy generation, or to find the optimal 
design and size of energy storage systems. 
 
The financial evaluation category includes models aimed at the financial and cost 
evaluation of investment in energy storage systems, investment in PV/ wind farms, to 
evaluate the accuracy of energy cost forecasts, and financial models to establish 
optimal investment auctions. 
 
Probabilistic includes the models that apply statistical techniques on data obtained 
through samplings to behaviors that are supposed to be random. It contemplates 
approaches to determine the optimal allocation of energy storage systems, to 
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probabilistic analysis of wind farm investment designs, to model decisions of the owners 
and to optimize wind energy conversion processes. 
 
The cost estimation category includes studies that focus on the projection or prediction 
of costs, considering two phases: determining the cost and the possible real time of the 
project. 
 
The numerical prediction category includes studies that try to find a description tha tis 
as accurate as possible, within a mathematical scheme, of the true meteorological fields 
which behavior is to be predicted or simulated, being of great interest at the moment of 
proposing experiments with the models for their validation. 
 
Others, includes approaches with an application, such as: 

- Sensitivity Analysis,  
- Qualitative Analysis, 
- Power Purchase Agreements (PPA), 
- Error Propagation, Future Cases, 
- Barrier Option, Value at Risk (VaR),  
- System Dynamics, Parametric Performance Indicators (KPI), 
- Autoregressive Moving Average (ARMA),  
- Renewable Energy System Model, 
- Utility Function Concept, and Multi-criteria Decision Making (MCDM). 

 
This evaluation report focuses on conducting a comprehensive analysis on the 
application of 
the real options and market approach to assess the feasibility of investments in PV/wind 
energy generation 
projects in Romania.  
 
One of the main advantages is that it includes, by evaluating flexibility, the adjustments 
that the decision-maker must make when faced with uncertainty. 
 
Flexibility creates the possibility of having a range of alternatives, such as: 
 
(i) The option to postpone or defer an investment when prospects are uncertain. It 

gives the holder the possibility to invest now, or to wait and acquire more 
information to assess the future conditions of the market. In the case of PV/wind 
energy, it would mean postponing the construction and operation of a wind 
turbine until demand and prices for the technology are favorable.  

 
(ii) The option to modify the operating scale, or expanding the contract, shutting 

down and restarting, depending on whether market conditions turn favorable or 
unfavorable. A wind power plant can be expanded, downsized, even closed, 
depending on market conditions. 
 



6 

 

(iii)  The option to quit when the company observes that market conditions are 
becoming unfavorable. Wind energy projects are subject to changes in 
regulations, market conditions, and technology.  
 

(iv)  The option to change, which gives the flexibility to enter and exit depending on 
market conditions being more favorable, important for the survival of the 
company.  
 

(v)  The option to grow, consisting of acquiring or developing a capacity, in 
anticipation, that will 
 serve to better take advantage of future growth opportunities  
 

(vi)  The compound option, when, at the end of an investment stage, it is possible to 
decide whether to stop or defer the start of the next stage.  

 
Initially, an analysis was made based on the purposes of its application in the 2 power 
generation power plants in counties of Arad and Tulcea in Romania. 
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2. Evaluation report  

 
 
 

This evaluation report addresses how multiple regression analyses of transaction 
multiples can be used as a benchmarking tool to support a more comprehensive 
valuation based on market value.  
 
We present the technical considerations underlying the analyses applied from a 
valuation perspective to: 
 
 -1 PV plant planned 300 MW installed capacity in the County Arad, Romania 
 -1 hybrid wind 336 MW + 80 MW PV plant in County Tulcea, Romania 

 
From our point of view, one of the main challenges is the determination of the market 
value of PV and wind capacity in different stages of the project lifecycle.  
 
We define a project lifecycle for PV + wind farms as illustrated in the figure below: 
 
 On-shore wind
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Since wind and solar farm assets have different characteristics, separate analyses in 
separate analyses solely based on transactions in the onshore wind farm industries and 
1 analysis solely based on transactions in the solar PV farm industry. 
 
The approach yields “clean” multiple estimates for the different stages of the project, 
and it indirectly implies that in our evaluation 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. 
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2.A Wind farm + PV plant in Nalbant, Tulcea County, Romania 
 
The planned wind farm over 242.46 ha is in the municipality of Nalbant, Tulcea County, 
Romania in accordance with the following plan: 
 

 
 
 
 
 



10 

 

 
The coordinates of the WTG’s are the following: 
 

  



11 

 

 
 
The wind map of Romania based upon 50 years of meteorological surveys as presented 
hereunder, outlining the favorable location: 
 
 
 
 
 
 

 
 
The wind study carried out by an authorized company is showing good results: 
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Our analysis of the value of wind farm assets in Romania is based on transactions over 
the past 12 years to secure a sufficient dataset.  
 
We have identified 12 wind farm transactions, which we find suitable for our multiple 
regression analysis. 
 
Our analyses derive from the following regression model (1) which we have performed 
on onshore wind farm transactions.  
 

 

 
 
We find that for onshore wind assets the EV/MW multiples for installed, under 
construction and early stage capacity are EUR 1.5m, EUR 0.8m and EUR 0.3m. 
 
The regression has a coefficient of determination (~ R-squared) of 0.89, which can be 
interpreted as the analysis having high statistical explanatory power. 
 

 
 
In other words, 89% of the variation in enterprise value for onshore wind farm assets 
can be explained by the capacity in each stage of the project lifecycle. 
 
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 estimates being within this interval with 95% confidence. 
 

The lower boundaries for the EV/MW multiples on onshore wind assets are EUR 1.5m, 
EUR 0.6m and EUR 0.2m for installed, under construction and early-stage planning 
while the upper boundaries for the EV/MW multiples are EUR 1.6m, EUR 0.9m and 
EUR 0.4m for installed, under construction and early-stage capacity planning. 
 
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. 
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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. 
 
The values for each stage based upon the existing data set is presented hereunder: 
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Reports on the wind farm industry show that construction costs related to onshore wind 
farm assets have been declining over our sample period of 12 years.  
 
However, during the past year, project costs have displayed an increasing trend due to 
the war and disruption caused by COVID pandemics.  
 
We believe that transaction multiples should find lower levels as the development of the 
market pushes down development and construction costs. 
 
The large transactions carried out in Romania by utilities: CEZ, EDP, Enel Green 
Power, Engie or investment funds were based upon the NEH-Net Equivalent Hours at 
PLA stage-Permits, Licenses, Authorization, which means at the end of the planning 
cycle. 
 
The distribution of the wind farms is presented in the map bellow: 
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Source: RWEA 
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The market price for 2-3 MW WTG technology installed in the last 12 years were 
included in the range: 
 
   120 - 180,000 Euro/MW 
 
The regression output for onshore wind farm analysis carried out on Deloitte data set is 
in good correlation with our findings, in accordance with the following table: 
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The higher values represented in Deloitte data set: 
 

 292 - 387,000 Euro/MW 
 

 for late-stage development are explained by the inclusion of the grid connection costs 
in the calculation. 
 
Since the Nalbant wind project analyzed herein is in the development stage, no 
estimates were made for the grid connection costs at this stage.  
 
The fact that the developers are considering adding PV plant to the project, capitalizing 
on the good irradiation and savings in the internal grid and grid connection costs have 
the potential to increase the value of the project due to the capability to aggregate 
different capacity factors and reduce balancing costs during operation of the hybrid 
complex, wind + PV. 
 
The hybrid project with a planned installed capacity of 336 MW wind power + 80 MW PV 
plant is stretching over some 480 hectares. 
 
The planning infographic shown hereunder presents the stages of development an RES 
project in Romania: 
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The evolution of the costs, capacity factors and LCOE over the last 12 years in 
presented by extracts from IRENA data base: 
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The breakdown of the utility scale PV total installing costs calculated by IRENA, 
inclusive for Romania is showing a permitting cost of: 
 

 110 - 140,000 Euro/MW 
 
 
is in line with market estimates and is presented hereunder for comparison: 
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The number of hectares required for 1 MW installed PV is in line with the land surface 
secured by the developers for the hybrid project and in-line with international standards, 
compared with IRENA data base: 
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The breakdown of cost structure for RES development shows, from statistical point of 
view, that the cost of land-an early-stage important development milestone represents 
some 2-4 % of the TIC-Total Investment Costs, with development costs representing 
some 8-12%. 
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2.B PV plant in Conop municipality, Arad County, Romania 
 
 
The project is in early stages of developing over a surface of 354 Ha of grazing 

land: 
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 The location is very favorable, according to Romanian solar irradiation map, 
presented hereunder: 

 
 

 
 
Solar irradiation multi-annual average exceeds 1,350 kWh/mp/an. 
 
The project is in early-stages of Agreements and Applications, Design and EIA impact 
studies and FS. 
 
The valuation of the projects is in line with market expectations between: 
 
  100 – 125,000 Euro/MW installed capacity 
 
With a confidence factor of 95%. 
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3. Conclusions 
 

 
We have analyzed the 2 transactions presented in the data room of the Client and the 
status of development of each project, as follows: 
 
   -1 PV plant planned 300 MW installed capacity in the County Arad, Romania 
 -1 hybrid wind 336 MW + 80 MW PV plant in County Tulcea, Romania 
 
and we have reached the conclusion that the business model is sound and in line with 
market valuation and statistical data set for Romania. 
 
The market price utility scale for wind generating project in Romania is included in the 
range, with a confidence rate of more than 95%: 
 
   120 - 180,000 Euro/MW 
 
 
The market price for utility scale photovoltaic projects in Romania is included in the 
range, with a confidence factor higher than 95% : 
 

 110 - 140,000 Euro/MW 
 
In conclusion, the estimated values for the project presented by the Client are as 
follows: 
 

1. 80 MW PV Tulcea County    8,800,000-11,200,000 Euros 
2. 336 MW wind project Tulcea County  40,320,000-60,480,000 Euros 
3. 300 MW PV Arad County   33,000,000-42,000,000 Euros. 

 

The present report has analyzed in accordance with international standards 2 (two) 

renewable projects located in Romania, Tulcea and Arad Counties, in early-stages of 

project development, where Agreements and applications are filled, Design and EIA 

Impact studies are prepared, grid connection studies are drafted, and Feasibility 

Analysis being completed. 
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