
1.  INTRODUCTION

The purpose of this paper is to highlight the key factors which determine the economics of a wind energy project. We will emphasize the importance of a predictable and stable regulatory regime for the development of a sustainable wind energy industry.

Amid growing concerns about a possible further complication due to the emergence of Green Electricity Markets, as well as the discussion of pros and cons of a feed-in-tariff versus a quota based system, we will show 

· which key factors determine the economics of a wind energy project and

· what might happen if the investors have to take a change in the regulatory regime into account.

2.  SUCCESS DRIVERS

The feasibility and profitability of wind energy projects – as well as in most other economic areas - have been assessed for many years by quantitative projections, which deliver illustrative key figures such as the Internal Rate of Return (IRR) or the Net Present Value (NPV), to name two of the most important ones.
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The logic of these models is: only if a project delivers a NPV greater than zero and passes an expected IRR-hurdle, one should invest. From the lender’s viewpoint, the robustness of a project is measured by several key ratios, with the debt service cover ratio (“DSCR”) the most important one. The DSCR measures how much liquidity is available to cover debt service. Apparently, this cover ratio has to be always greater 1.0, and according to a project’s risk profile often considerably higher.

From both viewpoints, it is essential to understand the factors that will drive (or jeopardise) the success of wind energy projects. Thus, the identification of risks is essential in any analysis of a project because of the non-recourse nature of the project debt and the limited contractual undertakings of the project owner.

Crucial to the overall project strength is revenue stream stability and predictability. In addition to base case cash flow projections, investors and lenders assess the project’s robustness to worst-case key assumption changes. We will come to this technique in the next chapter. The key success drivers of wind energy projects have recently been prioritized according to LB Kiel’s analysis, focusing on four assessment factors:

-
Predictability of the regulatory regime,

-
Technology Risk,

-
Energy Yield and

-
Project Structure.

Whereas aspects concerning the wind regime and the improvement of the technical performance have been discussed in a considerable depth, the regulatory regime has often been taken as an external date. However, according to our experience, the predictability and reliability of the regulatory regime is crucial for the overall project strength. Undoubtedly, we are convinced that other main drivers of a project’s success - energy yield, technological performance and project structure - have been and will be addressed properly in the wind industry.
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Table 2: Value Drivers for wind energy projects 


This is the reason why we would like to concentrate on some aspects of the regulatory regime. We will try to outline the basic thesis in a three-step-approach: 1. We will have a look on some countries regulatory regime and their ability to create a viable wind energy industry 2. show how investors and lenders analyse the profitability of a project, and 3. finish with some hints to a viable structure of a regulatory regime. Also we can answer the question: why is there so much wind energy in Germany although it is by far not the windiest country in Europe? We can also outline the possible development path of the French wind energy industry.

3. THE FOCUS ON THE REGULATORY REGIME

A policy review shows a wide variety of economic frameworks in existence across the EU, with some countries choosing fixed tariff schemes as the primary instrument, and others using market-based systems

What are the market results in general?
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Table 3: Comparison of feed-in-tariff and quota-based system


It should be noted that the specific investment costs may vary from country to country with significant effects on pay-back times and project profitability. In MS where market measures are the main instruments, it is difficult to predict the situation faced by developers. However, with respect to those countries where a fixed tariff is specified, and assuming uniform investment costs, Spain and Germany appear most attractive.

On the other side, Denmark’s green electricity market is currently in a state of transition, and there still remains a lot of uncertainty as to what the final system will look like. For wind energy projects with contracts before January 2000, owners are entitled to the old tariff of 0,081 €/kWh for a transition period of 5 or 6 years, after which they receive a tariff equal to market price plus a green certificate premium, which is set at 0,0134 €/kWh during the transition period until the green certificates market is established. This uncertainty seems to be the explanation for the modest growth in 2001. 

What is the situation in France? In June 2001, the French Government proposed fixed buy-back rates for wind energy. Buy-back rates are dependent on the median load factor (in hours) of the installation in relation to a given full load reference. The median is determined by taking the average of 3 of 5 previous years - leaving out the years with the highest and lowest figures. The rates stipulated for installed capacities less than 1.500 MW are indicated in the following table.
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Table 4: Fixed buy-back rates for wind energy in France


The Commission de Régulation de l’éléctricité (CRE) and the Conseil Superieur de l’éléctricité et du gaz were to have approved the new legislation in Summer 2001, however, the CRE has raised concerns about the economic consequences of such a mechanism and is considering the use of market mechanisms such as tender and green certificates.

I would suggest one main reason for this contrasting development among the different states: Since in some countries the profitability of a project is highly insecure due to the instability in the price regime, only very few projects seem viable. Countries with a fixed-price regime have shown their ability to attract capital, whereas countries with a quota-based price regime have failed to create a sustainable wind energy industry.

This thesis should be highlighted by an example: We would like to show the way investor and lender groups try to evaluate a project’s profitability. In any case, they will have to respect that the project generates enough cash to repay the debt and produces an acceptable return for the investor. The following example stems from one of the latest wind energy projects in Germany, which we decided to finance:
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Let us suppose for some time that a deregulation process might occur and the investor expects - amid a deregulation of the market - a modest annual decline of 2,5 % of the tariff throughout the economic life of the project. What are the results?
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As can be seen from the example, a continuing drop in prices will lead to a dramatic decline in cash flow generated with a lack of liquity in some years and - more important - a negative NPV.

Obviously investors and lenders have to make expectations and estimates about the future development. But when there is no predictable tariff system, insecurity rises which makes it virtually impossible to decide if an investment is viable or not. The gap between plan data, which form the basis for an investment decision and realised data is too high to allow investment decisions.

The economic value of predictability has at least one additional aspect, which I would like to highlight: One tricky question for investors is always the timing of market entry, since the regulatory environment may change and thus influence project’s overall profitability. The following example may highlight this thesis. 

The following example represents the data of the above mentioned wind farm. Let us suppose that a decision about the regulatory regime (feed-in tariff versus quota-based system) will occur in 2005 with a major impact on wind industries prospects in the EU. The investor fears (in 2002) that there could be a change in the regulatory regime, which could result in a drop in prices of either 8 % or 18 % in 2006. Both developments are assumed to have a probability of 0.5. What he will do, is to calculate the profitability of both developments from 2002. In any case, he decides to invest now if the combined calculated NPV of both cases is positive.
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Table 7: Expected Drop in 2006: ./. 8 %


[image: image8.wmf]2002

2005

2008

2011

2014

2017

Price (€ 

Cents/kWh):

8,96

8,96

7,35

7,35

7,35

7,35

Energy Output p.a. 

(in MWh):

15.393

15.393

15.393

15.393

15.393

15.393

Income in T€:

1.380

1.380

1.131

1.131

1.131

1.131

Operating 

Expenses in T€:

227

243

324

348

421

479

CF before Debt 

Service (after 

taxes) in T€:

1.156

1.153

821

795

670

579

Debt service in T€:

394

960

859

758

397

0

Cover Ratio:

2,93

1,20

0,96

1,05

1,69

0,00

Investor's IRR:

5,49%

NPV (in Mio. €,    i 

= 6 %)

-0,300

Table 8: Expected Drop in 2006: ./.18 %


Since both developments are assumed to have the same probability of 50 %, the investor can calculate an IRR of 6,83 % and a positive NPV.
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Since this value is higher than his hurdle rate of 6 %, he will invest now (NPV of TEUR 513).

Now let us suppose that there is the possibility of waiting to invest - which is almost always the case, since - depending on the project stage - any investor may abandon the project without incurring major losses. If you wait until 2006, you will only invest when the outcome will be a price regime of ./.8 %, since a drop in prices of 18 % would create a negative NPV of T€ 300 (as shown above). The NPV of a drop of 8 % is 666 T€ (0,5 * 1.333 T€) and therefore higher than the NPV of the decision to invest in 2002 (only TEUR 513). Therefore, it would be an economic decision to wait until 2005 instead of investing right now.

Our example is based on one assumption: no transition period for old investments. Certainly, a transition period is often a standard in connection with a change in the regulatory regime (see Denmark), but it has to cover a sufficient time period to avoid stranded investments.

One conclusion: If you have a waiting option, it may be advisable to wait until uncertainty about the form and value of the future payments has been resolved.

Our example shows that the government or regulatory body should stick to one system. On the other side, if a regulatory body wishes to amend the legislation, it has to inform the market as soon as possible to allow long-term investments. Therefore, the failure of the US-Congress of a renewal of the Production Tax Credit may mean that investments will not go ahead unless this happens.

Additionally, the predictability and reliability of political decisions is one of the decisive factors for the economic performance of an investment. This is in line with the suggestions of most economists and highlighted in a quantitative way.

4. CRITERIA FOR A SUCCESSFUL REGULATORY REGIME

Among the vast majority of economists, it is undisputed that the market regime is the best mechanism to produce favourable market results if some preconditions are fulfilled. However, there are often market imperfections or situations in which the general rule may not work properly. One of these situations in which the market mechanism won’t work properly is the existence of external effects. These are effects which have to be borne by the society and not by the one who is responsible for them. I won’t go into details, since the discussion is often frustrated by an underlying value decision. Nevertheless, one has to take into account that renewables are more environmentally-friendly than finite resources. But for the time being, we will omit the difficult task to quantify the external effects of finite resources versus renewables.

What are the criteria for a successful regulatory regime? Ideally, politicians should implement a system which offers a predictable price regime on the one hand and encourages technological progress on the other side.

With regard to the first issue we have found out two cornerstones:

· The regulatory regime should offer a stable and predictable price regime to enable long-term investments.

· If the government chooses to change the regulation, it has to ensure that old investments are either not inflicted by the new legislation or that an acceptable transition period is implemented to avoid stranded investments.

But to push technology forward and to make use of the value-creating technological progress, the government has to ensure that the tariff system also encourages improvements and avoids bandwagon-effects. Therefore, generally two aspects are under discussion:

· a gradual, planned decline in tariffs for new-installed capacity,

· a maximum time period, in which the tariff will be paid.

These aspects have been addressed adequately both by French and German legislation, which makes those countries most attractive for investors. We may now come back to our initial question: How can we explain the gulf between different member states’ performance on renewables? Although the UK has more potential wind power than Germany, it has significantly less wind power generation. Still, Denmark, Germany and Spain contribute 80 % of new generated energy output. 

The core thesis of this paper is: Countries whose governments have long-established policies in favour of renewable energy, are more likely to make more progress. More specifically, we favour the feed-in law systems operated in Germany, Spain and France, which combine favourable feed-in tariffs for producers with an obligation on power distributors to buy renewable power at these rates. 

Crucial to the overall project strength is stability and predictability of the revenue stream and the regulatory regime is responsible for the lion’s share of it. If the success of a market regime is measured by market results, one has to agree that the feed-in tariff system has led to the emergence of important wind energy markets, especially in Germany, Denmark and Spain. This choice is even more important in the early stages of a market, since the costs of implementing a wind farm will rise dependent on the wind energy infrastructure. 

Apparently, some Member States are moving away from a system based solely on fixed tariffs or subsidies and future legislation may evolve differently depending on evaluations of reported MS implementation with respect to the EU Directive on Renewable Energy Sources (RES). Indeed, it may be possible that fixed tariff mechanisms will become less dominant as a primary support measure and that competitive forces will play a greater role in determining prices accorded to electricity from wind energy. As we have shown above, this development would mean a major threat to the wind energy business in general. 

There are brilliant prospects for France, since we find here a favourable combination of good wind conditions and - even more important - a stable and predictable regulatory regime.
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ABSTRACT: The paper examines the importance of the regulatory regime for the feasibility of wind energy projects. Since cash flow stability is crucial for a project’s performance, we will show that the predictability of the regulatory regime is the key driver of a project’s profitability. This thesis is underpinned by a short review of the prevailing price systems and a numeric example. Also, it is shown how uncertainty about a possible future change in legislation may hamper or postpone new investments. Finally, some hints are given for the establishment of a stable and technologically-friendly regulatory regime.








