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1. Reindeers and Lichen Problem
« SFD, pudpepeHuianbHe piBHAHHSA
« Exponential decay, gBa TN npeAacTaBrieHHS
« [NomawHe 3aBaaHHa 1:1.1 (a), 1.1 (b)

2. Population Growth with Limited Capacity
« SFD, pudepeHuianbHe piBHAHHSA
 Exponential decay, agBa TN npeacTaBrieHHA
 [NomawHe 3aBaaHHa 1:1.1 (a), 1.1 (b)

3. Market shares soft and hard energy technologies
 SFD, opudepeHuianbHe piBHAHHSA
 Exponential decay, agBa TN npeacTaBrieHHA
« [NomawHe 3aBaaHHa 1:1.1 (a), 1.1 (b)



Linear First Order System

A linear first order
system can only
generate:

- exponential growth,
- equilibrium, or
- exponential decay
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Reindeers and Lichen




Reindeers and Lichen
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Population — fixed capacity

Population in a limited environment

Birth rate FoPUlation peath rate
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Population — fixed capacity

Structure graph
but is not from stock to flows,
it Is from stock to fractional rates b and d, not absolute flows B and D
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Population — fixed capacity

Fradional Birth and Death Rate:
(1/time)
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Are carrying capacity (CC) conditions desirable?
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Population — fixed capacity

Structure graph for flows: BR=b(P)P and DR=d(P)P
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Net Birth Rate reflects ALL four feedback loops
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Population — fixed capacity

Birth rate FOPUlation peath rate
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Population — fixed capacity

S-shaped growth and shifting dominance
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Population — fixed capacity

Net Growth Rate

o

Natural growth and depletion through grazing

Policy: Strong and constant grazing
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Population — fixed capacity

Natural growth and depletion through grazing

Rractional birth rate Fractional death rate




Net Growth Rate

Stabilizing Policy

Policy: Grazing as function of population

Growth Rate

Population

Net Growth Rate

New stable equilibrium slightly below MSY
Risk aversion, new equilibrium>BMSY
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Market Share

Scale effect
Increase In Market share
market share  soft energy Cost advantage
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Market Share

. Soft and Hard Energy
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Market Share . Soft and Hard Energy

Minor early advantage: Path dependence towards limit
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Market Share : Minor Stimulations Early

Minor incentives early can tilt development in one direction
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- Soft costs reduced by 0.02 in year 6
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Market Share . Major Stimulations Late

Maior incentives are needed at late staaes
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— Soft costs reduced by 5*0.02=0.1 in year 6+54=60
— 5 times stronger, 54 years later: Not sufficient
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