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ABSTRACT

This Supplementary Information presents Figures S1, S2, S3, S4, S5, S6, S7, S8 and S9.

Social tipping points as a driver of ecological transition pathways

Figure S1 shows the dynamics of individual opinions and exploitations in the case of no perception (see also Figure 3 of the
main text).

Perception of ecological changes as a driver of social and ecological transition pathways

Figure S2 shows the dynamics of individual opinions and exploitations in the case of distinct perceptions between moderate
and engaged users (see also Figure 4 of the main text).

Influence of cognitive dissonance

Figure S3 shows the influence of the value of D (threshold for the cognitive dissonance) on the dynamics (see also Figure 5 of
the main text).

Long-term simulations

Figures S4, S5 and S6 show long-term simulations of Figure 6. shows the influence of the value of D (threshold for the cognitive
dissonance) on the dynamics (see also Figure 5 of the main text).

The system converges towards a stable equilibrium for two reasons: the final point corresponds to an ecological equilibrium
(x-dimension) and an exploitation equilibrium (E-dimension). Ecological equilibria are well-known whereas the exploitation
equilibrium depends on the opinion dynamics and the cognitive dissonance D (that links opinion and exploitation): if the
exploitation is equal to a value lower than D, there is no cognitive dissonance and the opinion does not influence the exploitation
anymore. Therefore, depending on when this low exploitation is reached, either we have a rapid convergence or we have a
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long transient convergence. The rapid convergence towards an equilibrium (as point E plotted on Figure 5) is obtained when
users have a low perception, leading to delay the decrease of their exploitation. This delay pushes users to reach a very low
exploitation if they want to reach again an acceptable level of biomass. In this case (as point E on the Figure), the reached
exploitation is lower than D, yielding a stable equilibrium. Now let’s consider a moderate perception as the orange pathway
represented on Figure 5. The point F is not a stable equilibrium as expected by reviewer because there is very long transient
dynamics in this case. The driver of this long transient dynamics is due to the perception and the cognitive dissonance. Once
the ecosystem has reached point F, the main driver of opinion dynamics is the perception process. The perception process in

this case is very low leading to a decrease of opinion that follows e 107 (this value can be found by replacing x by 2.5 in
equation 6, 2.5 being the value of the biomass at point F). So the trajectory slightly follows the line of ecological equilibria.

Exploitation and perception in the case of high perception

Figure S7 shows the dynamics of individual opinions and perception of moderate users (see also Figure 5 of the main text).

Dynamics in the opinion-biomass space

Figure S8 shows the results of Figure 5 in the exploitation-biomass space and in the opinion-biomass space (see also Figure 6
of the main text).

Perception function

Figure S9 shows the perception function for low, moderate and high perceptions.
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Figure S1: Opinion dynamics (left figures) and exploitation dynamics (right figures). Opinion dynamics changes the
exploitation because of cognitive dissonance
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Figure S3: influence of the value of D. Small values decrease the delayed effects and tend to smooth the results.
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Figure S4: Long-term simulations, low perception case. The equilibrium obtained in Figure 5 (point E) is a stable
equilibrium obtained very quickly. It is due the fact that the difference between final moderate opinion (around 0) and moderate
exploitation is lower than D
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Figure S5: Long-term simulations, moderate perception case. The equilibrium obtained in Figure 5 (point F) is a
quasi-stable equilibrium: this point is reach quickly whereas the dynamics is very slow after. Opinion of moderate users slowly
evolves over time (fig a) until their opinions are quite close to the opinion of the ecological users (around time ¢ = 60000).
Then they are influenced by ecological users and have an opinion close to 0. Exploitation stops evolving when the difference
between final moderate opinion (around 0) and moderate exploitation is lower than D

710



40
00007 g 35
[T
g E
2 90006 2 30
S =
B 0.0005 E 25
s )
a
¥ 00004 g 20
w i
=
= i
5 00003 £ 15
= (=]
© 00002 = 10
a2 u
E 0.0001 & 05
0.0000 - : : : 0.0 T T T T T T
0 50000 100000 150000 200000 350000 0.0 01 02 03 04 05 06
Time Exploitation E
a - Exploitation opinion b - Biomass and collective exploitation
0.005 ! I
0.0007
]
0.004 1 § 0.0006
T 00005
5 0003 H
& § 0.o00a
E i
Ll =
& 0002 5 00003
[=%
3
w
0001 0.0002
0.0001
0.000
: . T - - . 0.0000 : . . :
0 50000 100000 150000 200000 250000 0 50000 100000 150000 200000 250000
Time Time
¢ - Perception of moderate users d - Individual exploitations

Figure S6: Long-term simulations, high perception case. After cyclic behavior, the equilibrium obtained in Figure 5 (point
G) is a quasi-stable equilibrium: this point is reach quickly whereas the dynamics is very slow after. Opinions of moderate
users and productive slowly evolve over time (fig a) until their opinions are quite close. Productive users are more influenced
because of the high perception. However, the dynamics is very long (not represented here) but the convergence process is
similar as the low ad moderate perception cases: exploitation stops evolving when the difference between final moderate
opinion (around 0) and moderate exploitation is lower than D
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