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The Impact of The Polish Government Support System on Renewable Energy Projects Effectiveness - the Case Study of Wind Power Plant

The study concerns methodical aspects of financial effectiveness of renewable energy projects assessment, bringing out government support mechanisms, based on adjusted present value APV method. The case of wind energy project was presented, where the result of financial analysis was confront with the result of economic analysis, based on cost-benefit analysis CBA method. It was found that renewable energy projects are effective from the social point of view but they would not be undertaken without the government support. The largest influence on the net present value of the investment has the possibility of selling the renewable energy certificates. The subsidies and preferential credits help to overcome the barrier to enter the market.

1.
Introduction

The discounted cash flows technique is used generally as a principle of the investment projects effectiveness concept. However there is need to distinguish between financial analysis of investment project and its economic analysis, which frequently is considered to be second, desirable or even required, stage in project analysis.

Financial analysis allows for the accurate forecasting of which resources will cover future expenses. It allows to verify and guarantee cash equilibrium (verify the financial sustainability) and calculate the indices of financial return of the investment project based on the net time-discounted cash flows, related exclusively to the economic unit that activates the project. [Guide to Cost-Benefit Analysis... 2003, p. 124].

Economic analysis appraises the project contribution to the economic welfare of the country. It is made on behalf of the whole society instead of just the owner of the infrastructure like in the financial analysis. Economic analysis is undertaken using economic values, reflecting the values that society would be willing to pay for a good or service. In general, economic analysis values all items at their value in use or their opportunity cost to society (often a border price for tradable items). It has the same meaning of Cost-Benefit Analysis (CBA) [Guide to Cost-Benefit Analysis... 2003, p. 28, 124-125]. It is conceptual framework applied to any systematic, quantitative appraisal of a project to determine whether, or to what extent, that project is worthwhile from a public or social perspective. CBA differs from a straightforward financial appraisal in that it considers all gains (benefits) and losses (costs) regardless of to whom they accrue [Guide to Cost-Benefit Analysis... 2003, p. 125].
The reason why financial and economic analysis differ is existence of market and government failures. If markets worked perfectly, then Pareto efficiency would be obtained. A set of prices would arise that distributes resources to firms and goods to individuals in such a way that it would not be possible to find a reallocation that would make at least one person better off without also making at least one other person worse off. Common types of market failures are monopoly, also natural monopoly, externalities, public goods, information asymmetries. Government failures refer to taxes and tariffs. 

In case of concordance of economic and financial criterion there is no need of government intervention because the market itself will lead to effective allocation of resources. However in case of discordance of these criterions absolute economic liberalism could lead to the loss of social welfare: because of rejection of projects which are economically effective but financially unfeasible and acceptance of projects financially feasible but economically ineffective. Renewable energy investment projects usually represent the first type of projects. It is because these projects yield environmental external benefits. Economic effectiveness of these projects is significantly greater then their financial effectiveness, thus they should be undertaken because they increase the level of social welfare, but the lack of financial effectiveness causes that without the government intervention market itself would not undertake them. This situation confirms the principle of government intervention in order to attain development of renewable power industry in Poland. 

It is needless to say that, the government support mechanism of renewable energy projects influence the financial effectiveness of the project. According to appraisal theory the separation of financing cash flows from operational and investment flows is assumed [Copeland, Weston 1992, p. 40]. The effects of financing decision should be reflected in a discount rate and the other decisions are reflected in a cash flow. However, when financing decision influences investment and operational decisions the influence change projects value. This situation occurs when projects changes firm’s tax shields, transaction cost, subsidies and credit on preferential terms, etc. Consequently, the separation principle can not be applied. The financial side effects should be taken into account when assessing project’s value. In this case the Adjusted Present Value (APV) method gives satisfactory results [Myers S. C. 1984, s.575 – 592; Myers S.C. 1977, p. 147 – 176]. 

The paper estimates the renewable energy projects support mechanisms using the APV method, in order to evaluate their efficiency, i.e. their effect on development of renewable power generation in Poland. The results of employment of presented method will be confronted with the economic analysis results. Economic analysis will be realized using CBA method. Presented methods will be verified in a case study of wind energy project. 

There are several reasons for the paper design doesn’t demand the statistical analysis of presented arguments: (1) the number of investments of that type is poor, (2) such investments are not standardized, considering both investment parameters and sources of capital, (3) the choice of support mechanism is made based on non-financial parameters (the situation of limited rationality of individuals behavior), (4) collection of financial data of attractive investments on emerging market is very difficult.

Considering the above factors the authors decided to make the analysis of the case study. Thus, the paper provides the financial analysis of investors motives of running this type of projects, which in a further research enable to present arguments statistically verified. 

2.
A financial appraisal of a project without supporting mechanisms

The methods of financial analysis of investment projects are well described in the literature There are preferred methods, which analyze the project’s impact on the shareholders’ wealth. The most popular evaluation methods are: Total Shareholder Return (TSR) and Market Value Added (MVA).

The basic difficulty in application of these methods is assessment of the impact of short-term value changes due to volatility of capital market. For that reason, methods based on investor’s long-term expectations are commonly used. Additionally, it is assumed that investors hold their investments in well-diversified portfolio. These assumptions hold for a popular group of valuation methods (incl. APV, NPV, IRR, PI method) which requires incremental cash flow estimation and expected rate of return. The following example will illustrate the usage of these valuation methods in the appropriate context.

Case study
The purpose of investment is to produce electricity with wind turbines. This electricity will substitute electric power obtained from other source (most electric power in Poland comes from coal). Consequently, this project will decrease air pollution (NOx, CO2, SO2 and dust). Total nominal power of this plant is 18 MW. The initial investment in infrastructure was to built 9 wind turbines of installed power 2 MW each. An average production of each turbine is 5.800 MWh per year. The power plant total output per year is 52.200 MWh. The initial outlay is 89.000.000 PLN (polish zloty). The specification of initial investment is presented in table 1.

Table 1. The specification of initial outlays

	
	PLN
	%

	Documentation
	1.780.000
	2,0

	Land
	890.000
	1,0

	Construction and modernization expense
	12.015.000
	13,5

	Machinery
	68.975.000
	77,5

	Connection to mains
	5.340.000
	6,0

	Total
	89.000.000,00
	100,0


Source: Investor’s data.

The economic life-span of the project is 20 years at minimum (and 20 years period is assumed to be an investment horizon). The required changes in net working capital are relatively small, therefore they are not taken into account. The investors’ expected rate of return is 7%. The project’s appraisal which exclude the government support system gives negative results. APV=-39.288.563 PLN, PI = 0,56, IRR = 0,11%.

3.
The project’s appraisal with government support system

Complete investment evaluations contains effects of government support system. Since government support system influence the discount rate it is impossible to apply basic evaluation methods. These methods might be used only if the risk of the project is similar to firm’s risk and the way the project is financed follows firm’s financing patterns. In this case: (1) project’s capital structure will change in time, (2) investor acquires capital under specific conditions (subsidies, credit on preferential terms etc.) (3) new capital increases firm’s debt capacity. The value of the project should be adjusted due to specific financing condition. Adjusted present value method allows to estimate the impact of each support mechanism on project’s value. The sum of financing side effects (increase in value due to financing conditions ) will supplement the financial evaluation. 

In the example three support mechanisms might be distinguished: 
a.
a possibility of selling renewable energy certificates, 

b.
interest tax shield and increased debt capacity due to credit on preferential terms,

c.
direct subsidy which covers the part of initial outlays. 

Ad a.

The main government support mechanism is based on European Union law (Directive 2001/77/EC on the promotion of electricity produced from renewable energy sources in the internal electricity market), which forces electric power producers and wholesale traders to increase the fraction of renewable energy in their deal structures. Since year 2005 it is possible to separate the revenues from renewable energy sales into two streams: 

- revenues from an electric power sales (a producer achieves the amount equal to current market price of energy),

- revenues from a sale of renewable energy certificates (a producer achieves the amount when a buyer must increase the level of renewable energy in its transaction structure and therefore is obligated to buy renewable energy certificates at Polish Power Exchange) [www.ure.gov.pl].

At Polish Power Exchange the price of certificates is set thanks to market mechanism. However, the maximum price of certificates is specified. It is equal to the price for the certificate substitutes in case there was no certificates on the stock market. Presently, this substitution price is 240 PLN/MWh and renewable energy certificate is worth of 238 PLN/MWh. It means that the price of certificates is almost at its maximum level. On the other hand, the sale of renewable energy certificates generates 67,1% of project’s revenues. If supply of renewable energy increases, the value of certificates may drop, and project could become financially ineffective.

The APV method was design to evaluate the impact of financing decisions on firm’s value. If we assume, that trade of certificates does not change the firm’s risk level, it is possible to calculate the value of the project under stand-alone financing and with the possibility of certificates trade.

The project value under stand-alone financing is -39.288.563 PLN. When revenues from sales of renewable energy certificates are taken into account the project’s value increases to the level of 67.320.230 PLN. The change in project’s value is equal to 106.608.794 PLN. The significant impact on firm’s value comes from the high price of renewable energy certificates. At this stage of calculations, the analysis of profitability index (PI) indicates that the price of certificates at the level of 90 PLN/MWh is sufficient enough to reach the positive results.
Ad b.

Investor acquired debt on preferential terms from National Fund for Environmental Protection and Water Management. The cost of debt was 2,5%, while the market terms were at that time 7,5%. When the impact of preferential credit on firm’s value is measured, it is assumed that firm’s debt capacity increases (the possible increase of financial leverage). The increase in leverage leads to increase in tax shields which rise the firm’s value. The argumentation is true only if the financial leverage will not change firm’s operational risk.
The first stage of calculation is to evaluate the tax shields for credit obtained on market terms. On the next stage the increase in debt capacity is estimated. Additional tax shields created by new debt increases the project’s value. In the project’s analysis the present value of interest tax shield created by the credit on preferential terms is 733.957 PLN. The preferential terms of the credit allows to increase debt capacity by 8.459.821 PLN. Additional debt obtained on market terms increases the present value of the tax shields to 2.322.628 PLN.
To summarize, the impact of preferential credit on project’s value is twofold: (1) a credit on preferential terms increases the firm’s debt capacity by 8.459.821 PLN - this additional source of debt might be used to finance further investments; (2) a joint value of the interest tax shields from the both type of credits is equal 2.322.628 PLN. Therefore, this financial support mechanism is responsible for a increase in firm’s value by 10.782.449 PLN.

Ad c.
The third supporting mechanism is the subsidy from EcoFund (ecological foundation). The subsidy covered 30% of initial outlays (i.e. 26.700.000 PLN). The subsidy was achieved in the beginning of the investment process. The foundation delivered capital under two conditions: (1) a firm can not terminate the project before specified date, and (2) the project must maintain the required level of renewable energy production. The consequence of failing to comply these conditions was returning the funds achieved. The investors assumed then a probability of not meeting this conditions is very low and is equal to 1% in each year of the investment. The expected value of the impact on firm’s value is 25.884.864 PLN.
In addition, all the renewable energy projects could achieve funds to cover 50% costs of connection to mains. To avoid expected delays caused by transferring and clearing procedures investors gave up on this source of capital and decided to cover this at theirs expense.
4.
Financial and economic effectiveness of investment project comparison 

The feature of economic analysis is that it is constructed on the basis of financial analysis and in outline it retains financial analysis scheme. Moving on from the financial analysis, the economic analysis is made by mean of the appropriate conversion factors for each of the inflow and outflow items, also including social benefits and costs not considered by the financial analysis. The methodology consists of the transformation of market prices used in financial analysis into accounting prices (that amend prices distorted by market imperfections) and of the consideration of externalities leading to social benefits and costs unconsidered by the financial analysis as they do not generate actual money expenditures or income (for example environmental impacts). International practice has assumed standardized factors for some input/output classes, others require specific factors to be defined case by case. In the economic analysis of the project were made corrections as follows: 

(1) Transfer corrections – it is necessary to deduct from the flows of financial analysis payments that have no real resources counterpart, as for example for subsidies and taxes on input and output. There were identified four transfer items: income tax, property tax, government subsidy and the rights to sell renewable energy certificates (financial cash flows were net of VAT and of other indirect taxes).
(2) Externalities corrections - the objective of this phase is to determine external benefits and/or external costs not considered in the financial analysis. For the renewable energy projects typical are external benefits as environmental impacts. In the case study identified external benefit is the reduction in emissions to the atmosphere CO2, SO2, NOx. The assessment of environmental benefits is based on the assessment of the damage avoided because of replacement of the coal electricity generation with the renewables electricity generation. Valuing environmental costs is difficult, even though they can be easily identified. Moreover, different methods give different numbers since the methodology used for calculating these costs varies from one study to another. The latest, well established among international scientific community, methodology for the detailed analysis of health and environmental impacts of electricity generation systems is the Impact Pathway Assessment (IPA) approach developed within the ExternE (External Costs of Energy) Project of the European Commission [European Commission, 1999]. IPA is a “bottom-up” procedure, being a step by step tracing of the impact pathways from the activity that creates it to the damage it produces. This approach includes the following steps: (1) characterizing the energy technology and atmospheric emissions of all relevant pollutants, (2) modeling dispersion and chemical transformation of pollutants and assessment of effects of these emissions on local and regional air concentrations (including secondary pollutants formed), (3) quantification of the health and environmental impacts associated with the additional concentrations of pollutants using dose-response
 functions and data on the population or stock exposed at both local and regional level, (4) translating these health and environmental impacts into monetary values. Results are summed across all impacts and receptors to give total damage. Dividing the overall damage cost by the electricity production in the given period (usually a year) one obtains the external cost per unit of generated energy (e.g. mEUR/kWh). The bulk of assessed costs is the impact of pollutants on human health, the impact on ecosystems is marginal. The assessment of global warming effects is a difficult task, and is treated in the externality studies as an independent category. In the ExternE study the impact of CO2 emissions on the global warming was assessed by assuming the price of a tone of CO2 emissions in international trade - 20 EUR. Unfortunately, most models for a full external cost study, including those of the ExternE study, are very complex and costly to run, being beyond the reach of most developing countries or analysts lacking access to a wide range of detailed statistical data. Also the ExternE project originally was applied only to the EU-15 countries. For that reason authors assessed the costs of health and environmental impacts associated with the coal electricity production in Poland with the contingent valuation method (CVM) and used the price of a tone of CO2 emissions in international trade from the ExternE study as the costs of global warming. Contingent valuation is a method of estimating the value that a person places on a good, usually one that is not sold in markets, such as environmental quality. It is based on interviews. The approach asks people directly what they are willing to pay for the good, or what they are willing to accept to give it up, rather than inferring this from observed behavior. It bases on the assumption that people’s intended behaviour in hypothetical market reflect preferences for non-market assets. In the analysis the authors applied a system of contingent valuation questions in order to value the total effect of air pollution emissions – the impact on mortality, morbidity (bronchitis, asthma, minor health effects), visibility, material damages, damages to cultural heritage and ecosystems. External unit cost of coal electricity production in Poland using CVM method is 7,22 PLN/MWh. This number should be treated as the lowest (conservative) assessment of external costs. That is because Polish society is not used to participate in such surveys and also the environmental awareness is still very low. This situation is typical for developing countries. Also the fact that the real GDP per capita in Poland is low - it is three or four times lower then in EU-15 countries, is meaningful. Adding the cost of global warming – 77,43 PLN/MWh and the cost of health and environmental effects of typical pollutants – 7,22 PLN/MWh, the total unit cost of fossil fuels energy production in Poland is 84,65 PLN/MWh. The project’s energy production is 52200 MWh per year, which gives environmental benefit 4418730 PLN per year. 

(3) Market prices corrections – the objective of this phase is to determine conversion factors for the transformation of market prices into accounting prices. This is necessary in two situations: when real prices of inputs and outputs are distorted because of an imperfect market; wages are not related to labour productivity. Current prices of inputs and outputs cannot reflect their social value because of market distortions, such as monopoly regime, trade barriers, etc. and from public sector pricing polices. In some cases this may be important for the appraisal of projects, and financial data may thus be misleading as welfare indicators. In some cases a crucial input of investment projects is labour. Current wages may be a distorted social indicator of the opportunity cost of labour because labour markets are imperfect. In such cases there is need of correction nominal wages to the accounting wages. Accounting wage is the highest possible remuneration the labour employed in the project could have earned elsewhere. Because of minimum wage laws, regulations and other rigidities, wages actually paid may not be a correct measure of the real opportunity cost of labour. In an economy marked by extensive unemployment, the opportunity cost of labour used in the project may be less than actual wage rates. In the case study essential possible corrections refer to the energy price and the service costs. However, authors did not find meaning deviation of prices in financial analysis from the effective prices, reflecting their value in use or their opportunity cost to society. 
(4) Discount rate correction – the discount rate in the economic analysis is called social discount rate. It attempts to reflect the social view on how future benefits and costs should be valued against present ones. It may differ from the financial discount rate when the capital market is imperfect (which is always the case in reality). Theoretical literature and international practice shows a wide range of approaches in interpreting and choosing the value of social discount rate to be adopted. The international experience is very wide and has involved different countries as well as international organizations. However 5% European social discount rate may have different justifications, and may provide a standard benchmark for EU countries [Guide to Cost-Benefit Analysis... 2003, p. 35]. In the project authors also chose 5% social discount rate. 
Economic effectiveness of the project was confirmed and moreover it is much higher than financial effectiveness (without the government support). Economic adjusted present value (EAPV) of the project is 31.599.943 PLN, benefit-cost ratio
 (B/C) is 1,36, and economic internal rate of return (ERR) is 8,94%.

5.
Conclusions
The appraisal of renewable energy projects is a difficult task because the social effects of projects are hard to ascertain in monetary units. The assessment of a social effect of the analyzed investment meet the European Union standards. The results indicates that the project analyzed in this paper is socially effective. But no investments of this type will be undertaken unless government support mechanism will be introduced.
The net present value of analyzed investment without government support mechanism is -39.288.563 PLN. The project’s economic effectiveness is 31.599.943 PLN and the social benefit of this project is 70.888.506 PLN.

The introduction of government support mechanism allows to obtain positive result of financial analysis. The greatest impact on project’s value has the sale of renewable energy certificates. The contribution to the project’s value is 106.608.794 PLN. Although, this amount is greater than the social effect, but the role of this mechanism could change in time because: (1) greater supply of renewable energy on the market could alter the price, but still (2) investors face the barriers of entrance caused by the amount of initial capital expenditures. 

To lower barriers of entrance the credit on preferential terms and subsidies may be acquired. In presented example the subsidy of 30% of initial outlays was obtained. And preferential credit increases the firm’s vale by: 8.459.821 PLN - increase in debt capacity, and 2.322.628 PLN increase in interests tax shields.
Consequently, the value of the project is equal to 104.802.680 PLN. The market reaction on government’s proposal was enthusiastic enough to create the investment boom.

The positive result of financial analysis leads to a question if government itself could initiate the renewable energy investments. Authors think that an introduction of financial mechanisms not only encourages investors to undertake this tape of investments but it is also the best way to allocate capital within the market effectively.
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� Dose-response functions measure the relationship between a unit concentration of a pollutant and its impact on the relevant receptor.


� Benefit-cost ratio in economic analysis is counterpart of  profitability index in financial analysis. It is the present value of the benefit stream divided by the present value of  the cost stream. The selection criterion is to accept all independent projects with a benefit-cost ratio of one or greater.





