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Figure 2. Graphic model for alternative stable states in
shallow lakes.
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Figure 3. “Marble-in-a-cup” representation of the sta-
bility properties of lakes at five different levels of nutrient

loading.
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Figure 4. Graphic model showing how a theoretical
society of Enjoyers and Affectors may obtain optimal
welfare from use of an ecosystem. The welfare of Enjoy-
ers increases with the ecosystem state indicator, whereas
the welfare of Affectors increases with the level of stress
imposed on the system by their activity. Thus, total wel-
fare will increase as indicated by the plane. The curves on
the plane indicate how the ecosystem state responds to
the imposed stress (as in Figure 1). The optimum social
welfare compatible with ecosystems dynamics is there-
fore obtained at the highest point of each curve.
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level a*. If the Affector optimizes his/her net benefit
(U(a)-Ta), he/she will tune his/her activities to the point
where the first derivative of the utility curve equals the
tax rate U'(a) = T.
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Figure 6. Game theory predicts that an individual’s ef-
fort invested in political pressure to reach the goal of a
political interest group depends on the “noticeability” felt
by the group member and the “perceived effectiveness” of
the pressure on changing policy in the desired direction.
The individual contributions decrease with group size due
to an increasing incentive to free-ride on the efforts of
others in larger groups, where each member feels more
anonymous. Notice that small groups that have a clear
case and a social system that reduces free-riding will be
politically more powerful than expected from their mere
numbers and the welfare at stake.
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Figure 7. Differences in efficiency at mobilizing political
pressure (see Figure 5) distort the process of optimization
of social welfare depicted in Figure 4b. The system will
tend to an equilibrium in which political pressure from
different interest different groups is in balance. If Enjoy-
ers are more efficient (a), that equilibrium will be on a
more resilient part of the branch representing the desired
ecosystem state. However, typically, Affectors are more
efficient at mustering political pressure, resulting in a
situation (b) where the system tends to increasing stress
on the ecosystem, even after it has collapsed to the lower
branch of the curve.
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