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Policy Impact Analysis in the Dairy Secto
— An Agent-Based Real Options Approa

Jan-Henning Feil, Oliver Musshoff

lower price limits maintained by governmental purchases of excess supply
investment subsidies
Ivestment trigger prices, firm profitabilities and economic efficiencies
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Theoretical Background

time

endogenous derivation of price dynamics and investment triggers in competitive markets

Investment Behavior of the Firms and Optimization of the Model

= Rational expectations and complete information of the firms

II,'> Each firm maximizes its expected net present value by finding the optimal investment trigger price
= Firms with lower trigger prices have a stronger tendency to invest

— Firms are sorted according to their trigger price level, starting with the lowest

— Firm n+1 does not invest, if firm 7 is not already completely invested

= In every period a “last” firm invests such that its trigger price equals the expected product price of the
next period

Model Descri

= Optimal trigger prices are derived by a combination of genetic algorithms and stochastic simulation

= Economic efficiency of political schemes is calculated as quotient of welfare with political schemes and
welfare without political schemes

ger Prices, Expected Net Present Values and Economic Efficiencies under General Conditions

d process: geometric Brownian Motion with drift = 0.0% or 2.5% and volatility = 20% or 40%
elasticity = -1, depreciation = 0%, risk-free interest rate = 6%, 7 = 100 years, N = 50 firms, total costs of investment per output unit = 1 €

iiii’
Illl yrice limits given in percentage of the total costs of investment

40% = Results summary:
Trigger | Expected Econ. — Increase of lower price limit induces decline in trigger prices
Price NPV | Efficiency — Firms do not make any profits despite of lower price limit
00% | 23934 0.0413 | 100.00% — Economic efficiency decreases with implementation and increase of lower
81.07% 1.5359 -0.0020 71.77% price limit
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pplication to the German Dairy Sector: Comparison of the Effects of Lower Price Limits and Investment Subsidies

with estimated drift = 1.40% and volatility = 19.23% based on time series of inflation-adjusted milk prices
ed interest rate = 3.69% based on time series, 7= 100 years, /= 50 firms, total costs of investment per kg

Investment Subsidy = Results summary:

Lower Trigger Econ. — Both the increase of lower price limit and the investment subsidy induce
ice Limi Price Efficiency decline in trigger prices and economic efficiency, as shown under general

conditions
100.00%

— Investment subsidies cause less stronger welfare reductions than lower
price limits for achieving the same trigger price level (this can also be
confirmed under general conditions)

Future Research
= Besides investments integration of disinvestments in the model
= |nvestigation of effects of the EU milk guota abolishment
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