
    METHODOLOGY 
 Drawing on option pricing theory and game theory in 

electricity markets, this paper provides a general 
formula to identify an efficient price for a number of 
FiT payoff structures.  

 Numerical Simulations are carried out to quantify 
optimal FiT prices and compare sensitivities to ex-
post parameter change for an Irish case study. 
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    INTRODUCTION 
Achieving renewable energy deployment goals requires a  
publicly-funded support mechanism to allow for viable 
investment. A Feed-in Tariff (FiT) is the favoured price 
support mechanism in many jurisdictions. A number of 
tariff designs exist, with total remuneration offered often 
incorporating different shares of uncertain market prices 
alongside a guaranteed payment. This poster presents an 
efficient price for a FiT regime whereby investors receive 
a guaranteed minimum price accompanied by a share of 
any market ‘upside’. 

Objectives: 

 This research provides tools to  

1. define an efficient price for various 
Renewable Energy Feed in Tariff designs 

2. incorporate potential sensitivity to ex-
post changes in market conditions in 
choice of FiT design 

   CONCLUSIONS AND FURTHER WORK 
 This work derives optimal pricing rules for a number of FiT structures 

 Tools developed to incorporate potential deviations beyond assumed future price 
behaviour in prudent policy formulation 

 Full analysis includes pricing rules for alternate tariff designs 

 Model will be applied to identify FiT options that achieve Irish renewable energy 
targets at least cost 

 

 

OPTIMAL PRICING RULE 
A FiT that offers a guaranteed minimum price alongside a potential share in the market 
price should it exceed this minimum has similar traits to a financial ‘put’ option. This offers 
a seller a right, but not an obligation, to sell at a given price. The Black-Scholes (Black and 
Scholes, 1973) model for pricing financial options is augmented to account for the unique 
nature of the electricity market and is used to derive the value of Pt. From this, an optimal 
pricing rule for the FiT is derived.  

EXPECTED VALUE OF PT  

 

 (3) 
 

Where 
 
 
 
 
 

µ and ̀  represent assumed rates of growth and volatility in market price, r is the discount rate and 
N(x) represents the cumulative distribution function of the standard normal distribution  

 
 

Fig. 1 GBM Stochastic Price Process 

    ECONOMIC PROBLEM 
 Investors deploy an optimal Q units of renewable 

electricity generation when 

 
 (1) 

 

 Where  C are total costs Ʉ is profit and Gt is generated electricity at 

time t.  

 

 Price at time t, Pt, is comprised of the FiT price (K) 
and a predetermined share (ɗ) of market price (St) 
‘upside.’ 

   (2) 

 Market prices are uncertain, and thus so too is the 
value of (2). This uncertainty may be incorporated 
into the value used for (1) by assuming an 
appropriate stochastic process. A Geometric 
Brownian Motion (GBM) is assumed for annual 
prices faced by a renewable energy investor. 
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SENSITIVITY TO EX-POST CHANGES IN MARKET PRICE 
Market Prices may not evolve according to ex-ante assumptions. The ɗ parameter chosen 
determines the exposure to ex-post changes in market price growth (ɛ) or volatility (ů). 
Partial derivatives with respect to total policy cost and investor remuneration provide tools 
for policy makers to incorporate sensitivity to potential price deviations in prudent choice of 
ɗ in policy design. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 Numerical Simulations quantify trade-off between mitigating investor exposure to 

uncertain market prices and policymaker exposure to excessive cost 
 Further work incorporates policymaker and/or investor preference to uncertain 

cost/remuneration to identify ɗ that represents optimal point in this trade-off 
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