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Abstract

Conservation needs adequate support and funding to address our ecological

crises. People support conservation in different ways, from social media

engagement to donating money. Various factors influence how people choose

to support conservation, including social norms and ecological status. The rise

of social media has provided people with an easy and low-cost way to support

conservation: sharing information online. How valuable is social media

engagement and activism for conservation funding and outcomes? Here, we

develop an evolutionary game-theoretic framework to understand the complex

interactions between individuals in the context of social media information

sharing, conservation philanthropy, and how these interactions ultimately

impact ecological outcomes. From a game theory perspective, we can consider

donors to be hard-cooperators, sharers of information on social media to be

soft-cooperators, and those who do nothing to be non-cooperators. Our model

shows that soft-cooperators can help stabilize conservation funding flows and

develop social norms. Supporting conservation through social media sharing

can ultimately contribute to conservation success. Our study conceptualizes

the complex decision-making processes of conservation funding and affirms

the importance and value of mobilizing all types of supporters in conservation.
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1 | INTRODUCTION

Effective conservation is necessary to address catastrophic
biodiversity loss and extensive ecological harm (Shiono
et al., 2021; Watson et al., 2014). Preserving healthy ecosys-
tems globally on land and in the oceans is estimated to
require $300 to $400 billion annually, but in practice only
13%–17% of this target currently flows from public and

philanthropic funds to conservation projects (Credit Suisse
Group AG and McKinsey Center for Business and
Environment, 2016). An expert panel of the Convention on
Biological Diversity concluded in their estimation of vari-
ous scenario-based costs of conserving nature that “invest-
ment must increase substantially from current levels in
order to ‘bend the curve’ on biodiversity loss” (The United
Nations Convention on Biological Diversity, 2020).
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Financial contributions to conservation from the public
(e.g., Global Environmental Facility, official development
assistance) and private (e.g., corporate social responsibility,
payment for ecosystem service) sectors are vital and
relatively stable (Balmford & Whitten, 2003; Novelli
et al., 2016), but individual contributions are less predictable
(Ramutsindela et al., 2013). Despite the typically smaller size
of individual donations, the conservation funding potential
from individuals is rapidly growing in the era of social activ-
ism and democratization of charitable giving (Novelli
et al., 2016). For example, since 2000, the second largest
source—approximately 40%—of World Wide Fund (WWF)
for Nature's total revenue has been smaller donations from
individuals (excluding major donors) (Anyango-van Zwieten
et al., 2019). Raising both individual awareness and boosting
philanthropic giving can, therefore, provide vital new fund-
ing for conserving ecosystems and mitigating ecological
harm. However, it is often hard to attract supporters willing
to contribute financially due to its immediate economic cost.
Reaching more people, and attracting more and larger indi-
vidual donations, is a priority for conservation.

New technologies present conservationists with new
avenues of communication and fundraising. For instance,
online crowdfunding platforms are already generating
significant capital for biodiversity conservation (Gallo-
Cajiao et al., 2018). With more than half of the world's
population being active social media users today
(Johnson, 2021), social media is expanding the reach of
conservation messaging, as information can be spread
easily and quickly. Word of mouth (or spreading the
word) is a powerful mechanism for spreading informa-
tion, and is an important and established marketing tool
that evolved into “electronic word of mouth” in the digi-
tal space with the advent of social networking
(Aramendia-Muneta, 2017; Groeger & Buttle, 2014).
Social media is also diversifying the ways in which people
can contribute to conservation funding. For example, the
2019 Australian wildfires spurred the largest Facebook
fundraiser in history (Rosenblatt, 2020). Many conserva-
tion organizations now integrate social media into their
fundraising strategies (di Lauro et al., 2019).

The rise of social media has enabled the emergence of
a contingent of conservation supporters who do not
donate money directly but are otherwise engaged in con-
servation through social media engagement like spread-
ing information (Büssing et al., 2019; Kubo, Veríssimo,
et al., 2021). This phenomenon has been dubbed “slackti-
vism” (also referred to as “armchair advocacy” and can
be further categorized into “clicktivism” and “hackti-
vism”), whereby individuals are able to “perform a rela-
tively costless, token display of support for a social cause,
with an accompanying lack of willingness to devote a sig-
nificant effort to enact meaningful change” (Kristofferson

et al., 2014). Leyva (2016) defined slacktivism as “low-
risk, low-cost activities via social media whose purpose is
to raise awareness, produce change, or grant satisfaction
to the person engaged in the activity.”

The value of such information sharing on social media
without a direct financial contribution is debated among envi-
ronmental scholars. Critics lament that slacktivists are
unlikely to engage or contribute in more meaningful ways
beyond easy (or even lazy) token gestures of support online,
such as, liking or sharing social media posts (Morozov, n.d.).
Halupka (Halupka, 2014) describes slacktivism as “an igno-
rant, low-level participation which is more self-serving than
of practical use.” On the other hand, other scholars defend
the merits of such digital activism and argue that any form of
activism is valuable and legitimate (Halupka, 2014;
Madison & Klang, 2020; Piat, 2019). For instance, Parsons
(Parsons, 2016) asserted that “slacktivism could have a role to
play in promoting positive change, and shouldn't be thought
of negatively, but instead as a potential gateway to more to
more substantive activism and advocacy.” Peer communica-
tion is an important factor in normative social influences
(Geber et al., 2019), and social media posts have been shown
to be able to influence behavioral intentions (Kim, 2018).

So, are individuals who only share information on social
media a help or a hindrance to achieving conservation
goals? At present, how significant role of information shar-
ing via social media might play in generating philanthropic
donations for conservation—and ultimately improving con-
servation outcomes—remains unclear. Evolutionary game
theory provides a powerful framework for modeling com-
plex socio-ecological feedback on strategic decision-making
in which the outcome of an individual's actions is depends
on the actions of others and ecological status also affect
their decisions (Bauch et al., 2016; Iwasa et al., 2007; Lee
et al., 2015; Sun & Hilker, 2020; Suzuki & Iwasa, 2009a;
Suzuki & Iwasa, 2009b). Here, we employ a similar frame-
work to address this research question.

The purpose of this article is to develop theoretical
insights into the behavioral interactions of various actors
in the context of information sharing on social media and
conservation philanthropy. In this study, we posit that
every individual can be categorized as (a) a non-
cooperator (those who are not engaged in conservation),
(b) a soft-cooperator (those who share information only;
spread-the-word effect), or (c) a hard-cooperator (those
who philanthropically contribute money to fund conser-
vation and who also share information). Whether some-
one is a non-cooperator, soft-cooperator, or hard-
cooperator depends on a personal preference (utility
function) involving ecological status and the behaviors of
other people (or players, in game theory terms). For
instance, the awareness of environmental risks or poor
ecological conditions may increase people's levels of
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concern for the environment, which lowers the utility of
non-cooperators and fosters a tendency for cooperation.
We model the behavioral interactions of these different
types of actors to investigate the impact of information
sharing on conservation funding, as well as the down-
stream impact on ecological and conservation outcomes.

2 | MATERIALS AND METHODS

Here, we outline the model used in the analysis
(Figure 1) in which a population consists of

homogeneous individuals. Technical details are available
online in the Supporting Information Appendix A. Key
parameters of the model and parameter values used in
the following discussion are given in Table 1.

2.1 | Strategic decision-making

In this model, we assume that there are three types of
actions each individual reversibly takes: being non-
cooperator (N), soft-cooperator (Cs), and hard-cooperator
(Ch). We define each of them as follows:

FIGURE 1 Model scheme. Negative

ecological impact degrades ecological

status (x) at a non-persistent level. Soft

cooperators (Cs) spread information on

ecological systems (spread-the-word

effect). In addition to spreading

information, hard cooperators (Ch)

contribute financially to conservation,

thus mitigating ecological impact and

improving ecological status. Solid arrows

represent ecological concerns, and

dashed arrows represent the social

pressure to conform. The direction of

arrows represents the direction of source

and recipient of such effects.

TABLE 1 Definition of key

parameters
Symbol Parameter Value

h Ecological impact 1.5

a Coefficient of funding efficiency 3

q Shape parameter of ecological concern {1, 2, 10}

ξ Conformist coefficient 3.0

νs Cost of being soft-cooperator {0.05, 0,1, 0.5}

νh Cost of being hard-cooperator 3.0

ks Spread-the-word coefficient of soft-cooperator 0–104

kh Spread-the-word coefficient of hard-cooperator {10%, 30%, 50%} of ks

κ1 Background coefficient of ecological concern 3.0

κ2 Background half-saturation point of ecological
concern

10.0

β Rationality parameter 0–102

ρ Rate of adapting new strategy {1.0, 10}
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• Soft-cooperators who share conservation information
with the spread-the-word coefficient ks

• Hard-cooperators who share conservation information
with the spread-the-word coefficient kh and donate to
conservation

• Non-cooperators who do neither

To be a soft- or hard-cooperator, one must reduce the
utility that accounts for the cost of cooperation (Suzuki &
Iwasa, 2009a). The cost for being a soft-cooperator is smal-
ler than that of being a hard-cooperator (νs < νh). In our
game-theoretic model, strategic decision-making occurs in
such a way that each individual tends to improve their util-
ity over time but with bounded rationality. To describe this
situation, we employ the logit-response function (Al�os-
Ferrer & Netzer, 2010; Lee et al., 2015; Sun & Hilker, 2020;
Suzuki & Iwasa, 2009b) where the accuracy of the decision
is controlled by the rationality parameter β: (perfect) ratio-
nal decision occurs when β¼∞ and random (i.e., utility-
independent) decision occurs when β = 0. We present
the form of the logit-response function in Figure A1 for
the case of two types of actions.

Previous theoretical studies accounted for the effect of
social norms (conformist tendency) and ecological con-
cern in the utility function of non-cooperators with the
following form: (ecological benefit)–(social pressure)
(Suzuki & Iwasa, 2009a), where the model was used in
analyzing conflict between two groups over the environ-
mental issue of lake water pollution. In the model, eco-
logical benefit comes from the concerned ecosystem and
social pressure is composed of social norm and ecological
concern. These are physiological factors and dimension-
less; hence, it is possible to multiply and subtract them.

Past studies have found charitable behavior to be
influenced by perceptions of what others are doing or giv-
ing, and that such conditional cooperation is able to
increase both contribution rates and donation levels
(Wiepking & Heijnen, 2011). This is because charitable
actions can accrue benefits to social reputation, while
uncharitable actions can incur costs to social reputation
(Milinski et al., 2006; Reinstein & Riener, 2012). For
instance, a natural field experiment found that manipu-
lating the social information available to potential donors
by altering what was visible in a donation box had a sig-
nificant impact on donation composition (coins or bills),
frequency, and value (Martin & Randal, 2008). Croson
et al. (2009) also found that donation behavior is influ-
enced by norm perceptions, with donors making higher
contributions if they are under the impression that others
are also making large donations. Increasing the visibility
of acknowledgements of monetary contributions to con-
servation efforts by hard-cooperators may also play posi-
tively into the psychology of charitable giving and

ultimately generate more funds for conservation
(Reinstein & Riener, 2012).

Peoples' attitudes toward conservation may also be
influenced by ecological status. Clements (Clements, 2013)
noted that peaks in public interest from highly publicized
extinction events, such as Yangtze River Dolphin (Lipotes
vexillifer) in 2007 and the Japanese River Otter (Lutra lutra
whiteleyi) in 2012, seem to coincide with increases in the
number of charitable pledges made. Milinski et al.
(Milinski et al., 2006) found through a public goods game
that people tends to invest more money when they are well
informed about climatic state than when they are less
informed. Furthermore, they showed that when people
know others' status of investment, the well-informed group
substantially increased their own investment.

These empirical observations support the form of the
utility function of non-cooperators introduced above.
Note that there are the utility functions that do not spec-
ify the ecological benefit (e.g., Sun & Hilker, 2020;
Suzuki & Iwasa, 2009b), but people's decision-making is
assumed to be based on the difference of the cost of strat-
egies. In this regard, these definitions are consistent with
each other.

Here, we adopt the aforementioned definition of the
utility function of non-cooperators as:

Utility of non� cooperator¼ Ecological benefitð Þ
� Social normð Þ
� Ecological concernð Þ:

These can be formally described as (see Supporting
Information Appendix A):

UN ¼ λ x tð Þð Þ|fflfflffl{zfflfflffl}
ecological benefit

�fξ CsþChð Þ
zfflfflfflfflfflfflffl}|fflfflfflfflfflfflffl{social norm

þκ1g
κ2þ ksCsþkhCh

zfflfflfflfflfflfflfflffl}|fflfflfflfflfflfflfflffl{spread-the-word effect0
@

1
A

q

κ2þksCsþkhChð Þqþxq|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
ecological concern

,

ð1Þ

where UN indicates the utility of non-cooperators, and
the magnitude of ecological concern is amplified by the
social norm term (conformist tendency) that is a function
of the fractions of soft- and hard-cooperators and the con-
formist coefficient (ξ). If social pressure (the second term
in Equation (1)) becomes large, it reduces the incentive
to be a non-cooperator. This drives an individual to
choose a cooperative action. κ1 and κ2 are the background
(i.e., without spread-the-word effect) coefficient and half-
saturation point of ecological concern, respectively. Note
that κ2 accounts for background conservation informa-
tion as this is a shape parameter of the function of ecolog-
ical concern. Likewise, the spread-the-word effect of soft-
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and hard-cooperators alters the response to ecological
concern x, and these magnitudes are controlled by the
spread-of-the-word coefficients ks and kh, respectively.
We provide examples of the functional form of ecological
concern in Figure A2. Note that for a non-cooperator to
become a soft-cooperator, the cost of being a soft-
cooperator νs must be incurred. In return, social pressure
is mitigated as this effect comes only from hard-coopera-
tors, rather than both soft- and hard-cooperators.

2.2 | Ecological status and funding effect

We describe the dynamics of ecological status (e.g., forest
cover, population size of a species) x using logistic growth
with the maximum growth rate r and carrying capacity
K, and ecological impact h that is set at a biologically
unsustainable level (i.e., h ≥ r). The ecological impact is
mitigated by the factor e�a0F. Conservation funding cur-
rently available is a function of the number of non-
cooperators that is denoted by F = mnCh, where m is a
donation per individual and n � 1 is the population in
the concerned community. a0 is the coefficient of the
funding effect on the mitigation of ecological impact.

2.3 | Dynamics of socio-ecological
feedback

Without loss of generality, we use the following notation
aCh = a0F to make the fraction of hard-cooperators Ch

explicit in the dynamics of ecological status. From the
viewpoint of evolutionary game theory, the dynamics of
the whole system can then be written (see
Appendix A) as:

dx
dt

¼ rx 1� x
K

� �
�he�aCf x, ð2aÞ

dCs

dt
¼ ρ

1

1þ e�βΔUCs ,N þ e�βΔUCs ,Ch
�Cs

� �
, ð2bÞ

dCh

dt
¼ ρ

1

1þ e�βΔUCh ,N þ e�βΔUCh ,Cs
�Ch

� �
, ð2cÞ

where the notation ΔUy,z = Uy � Uz describes the differ-
ence between the utilities of the strategy y and z (these
functional forms are provided in Appendix A).

Due to its complex structure, Equations (2a–2c) are
not amenable to mathematical analysis. However,
approximating the model as two-strategy dynamics dem-
onstrates the possibility of obtaining general insights into

model behaviors and parameter dependencies. We utilize
these results to instruct our numerical simulations (see
Appendix B for technical details).

3 | RESULTS

Our numerical simulations suggest that the model
dynamics show two phases: oscillation and stable dynam-
ics of ecological status and the proportion of each strat-
egy. In practice, oscillations in the system dynamics
indicate highly variable funding flow over time, resulting
in unstable levels of ecological status. These two phases
occur in a wide range of parameters, such as, the cost of
being soft-cooperator (νs), the shape parameter of ecologi-
cal concerns (q), and the spread-the-word coefficient of
hard-cooperators (kh). Such phases in a parameter space
are summarized along with the population size, where a
brighter color represents a larger population size
(Figure 2) and the fraction of hard-cooperators (Figure 3)
when the shape parameter of ecological concerns is
q = 2. In each panel, the lower region of the black curve
represents a parameter space where dynamics tend to
converge to equilibrium (stable phase) and fluctuate
(oscillation phase) otherwise.

Overall, the oscillation phase in the dynamics tends
to occur when the rationality parameter (β) is large and
the spread-the-word coefficient of the soft-cooperator (ks)
is small. In the oscillation phase, (average) ecological sta-
tus (x), and the (average) fraction of hard-cooperators
(Ch) tend to be smaller than stable phase (e.g., Figures 2d
and 3d, respectively). On the other hand, the oscillatory
dynamics are replaced with the stable phase as the
spread-the-word coefficient of soft-cooperators (ks)
becomes larger: this is the effect of information sharing.
The stable phase tends to provide a higher ecological sta-
tus at equilibrium (x*) and fraction of hard-cooperators
(Ch; e.g., Figures 2d and 3d, respectively). This stabilizing
effect due to information sharing becomes more signifi-
cant when hard-cooperators also share information
(i.e., kh is large). The mathematical reasoning of the stabi-
lizing effect is provided in Appendix B. Our results dem-
onstrate that a lower cost of being a soft-cooperator
makes the region of the oscillation phase smaller
(e.g., see Figure 2a vs. 2d). Qualitatively similar trends
are found with different values of the effect of shape
parameter in ecological concern q = 1 (Figures A3, A4)
and q = 10 (Figures A5, A6). Additionally, we examined
the effect of the rate of adapting to a new strategy
(ρ = 10) in Figures A7 and A8. This parameter does not
affect the shape of isocline and equilibrium value, but it
influences the stability of equilibrium (Suzuki &
Iwasa, 2009b). Accordingly, parameter space exhibiting
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oscillatory dynamics are slightly expanded (e.g., compare
Figure 2a with Figure A7a). However, similar qualitative
trends still hold.

We can take a closer look at the results above.
Figure 4a is a bifurcation diagram where parameter values
correspond to the dashed line in the parameter space
shown in Figure 2f. The bifurcation diagram demonstrates
that there are three points in the value of the spread-the-
word coefficient of the soft-cooperator (ks) where the
oscillatory and stable phases switch, giving rise to four
characteristic model dynamics (Figure 4b–e). When the
spread-the-word coefficient of the soft-cooperator (“the
spread-the-word coefficient” hereafter in this section) is
small (Figure 4b), the dynamics show oscillatory behavior;
when the spread-the-word coefficient is increased, ecologi-
cal status converges to equilibrium (Figure 4c); the phase is
again reversed, and oscillation again occurs as the spread-
the-word coefficient is further increased (Figure 4d); and
after crossing a certain value, oscillation is suppressed
(Figure 4e). The bifurcation diagram also shows that as the
spread-the-word coefficient (ks) increases, ecological status

(x) tends to increase, and the effect on ecological status
eventually saturates as the spread-the-word coefficient
becomes sufficiently large. At this limit, the ecological
status becomes the largest, and all players become hard-
cooperators. It is curious that the fraction of the non-
cooperators (N) tends to be very small or zero when the
spread-the-word coefficient (ks) is small (e.g., Figure 4b,c)
while it becomes large when the coefficient is relatively
large (e.g., Figure 4d). This may be a product of a high non-
linearity induced by strategic decision-making. A similar
bifurcation map can be drawn using, for instance,
Figures 2e or A3e varying ks from 0 to 330 at β = 20.

4 | DISCUSSION

4.1 | Spreading the word can improve
conservation outcomes

Motivated by the need for understanding the complex
human dimensions involved in conservation funding and

FIGURE 2 Phase diagrams overlapped with ecological status (x). Each column represents the different strength of the spread-the-word

effect of the hard-cooperator (kh); and each row represents different costs of being the soft-cooperator (νs). Parameter values used are r = 1.0,

K = 100. See Table 1 for the other parameter values used. The black bold curve divides oscillation and stable phases of the dynamics and the

panel (d) describes this explicitly. The red dashed line is the region used for the bifurcation analysis. See the main text for more explanation.
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emergent behavior toward conservation with the advent
of new technologies in cyberspace, we developed a new
mathematical framework to investigate the importance of

information sharing in conservation philanthropy. Our
findings suggest that conservation information shared on
social media has the potential to improve people's

(a)

(b) (c) (d) (e)

FIGURE 4 (a) Bifurcation diagram where the parameter space corresponds to the dashed line in Figure 2 middle-right panel; and (b–e)
dynamics of ecological status (top) and the fraction of each strategy (bottom). In the bifurcation map, we plot the maximum and minimum

ecological status of the oscillating dynamics. Parameter values used are the same as in Figure 2 (middle-right panel)

FIGURE 3 Phase diagrams overlapped with the fraction of hard-cooperators (Ch). Each column represents the different strength of the

spread-the-word effect of the hard-cooperator (kh); and each row represents different cost of being soft-cooperator (νs). Parameter values used are

the same as in Figure 2. The black bold curve divides oscillation and stable phases of the dynamics and the panel (d) describes this explicitly.
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conservation awareness. The theoretical findings from our
study are consistent with the fact that raising public aware-
ness improves conservation outcomes (Duarte et al., 2008).
As in the similar modeling framework (Sun & Hilker, 2020;
Suzuki & Iwasa, 2009a; Suzuki & Iwasa, 2009b), our model
also demonstrates the tendency of oscillations, leading to
fluctuation of environmental status and cooperators or non-
cooperators. However, we find that the spread-the-word
effect is a strong stabilizing mechanism that promotes stable
funding flows for conservation.

In particular, we demonstrated that effectively mobi-
lizing soft-cooperators, who spread the word but do not
contribute monetarily, is key for catalyzing conservation
awareness in society. Their actions come at a much lower
cost than the cost of being a hard-cooperator who both
shares information and provides funding for conserva-
tion. Our modeling lends support to Parsons's assertion
that “slacktivism could have a role to play in promoting
positive change, and shouldn't be thought of negatively,
but instead as a potential gateway to more to more sub-
stantive activism and advocacy” (Parsons, 2016). More
social media information sharing can bring in greater
and more stable funding for conservation, ultimately
improving ecological outcomes.

4.2 | The influence of psychological
factors and ecological status on charitable
giving

Research into the psychology of charitable giving demon-
strates that social norms play an important role in an
individual's decision-making (Zagefka & James, 2015). As
personal behavior is guided by an individual's subjective
perceptions of social norms, Tankard and Paluck
(Tankard & Paluck, 2016) posit that social change inter-
ventions may be better served by focusing on shaping
norm perceptions (subjective perceptions of the informal
rules that govern behavior in groups) rather than other
precursors of behavior like attitudes (a person's beliefs,
affect, and behavioral intentions regarding environmen-
tally related activities or issues) and values (underlying
determinants of more specific attitudes, behaviors, and
beliefs) (Schultz et al., 2005; Tankard & Paluck, 2016).
Attitudes and values can be very challenging to influence
meaningfully for the purposes of conservation (Manfredo
et al., 2017). Conservation is perpetually constrained by
limited resources, necessitating difficult decisions to be
made over how to most efficiently allocate scarce funds
(Bottrill et al., 2008). More effectively influencing the per-
ceived norms surrounding charitable giving can be a
means by which to increase the available resources for
conservation.

4.3 | Study limitations and future
directions

While we built utility functions based on the findings of
sociological experiments and surveys (Clements, 2013;
Milinski et al., 2006; Wiepking & Heijnen, 2011) and the
assumptions of the previous studies (Sun & Hilker, 2020;
Suzuki & Iwasa, 2009b), relevant data is still largely defi-
cient (Mukherjee et al., 2018). Conservation decision-
making is highly complex and interdisciplinary, and
including social-psychological approaches (St. John
et al., 2010) would help maximize the funds available for
conservation.

In this study, we aimed to unveil the importance of
conservation information, and we constructed a minimal
model based on previous findings for this purpose. While
our approach is ideal for investigating general insights
into conservation information, it has limitations and fur-
ther studies will be necessary. For instance, this model
cannot directly address the influence on conservation
funding by highly heterogeneous individuals or groups,
such as billionaires and celebrity endorsements
(i.e., philanthrocapitalism; [Bishop & Green, 2015;
Olmedo et al., 2020]). Also, while we assumed that infor-
mation could promote conservation programs, media
reports on conservation action are not always consistent
and can be variably portrayed in positive or negative
lights in different media sources (Braczkowski
et al., 2018). When a group of individuals tends to share
negative conservation information, the spread-the-word
coefficient can take a negative value. Further, we
acknowledge the attitude-behavior gap in environmental
contexts and that increased knowledge and awareness
does not necessarily translate into pro-environmental
behaviors (Venghaus et al., 2022), and have mitigated this
limitation in our model (with the use of bounded ratio-
nality instead of perfect rationality). Additionally, the
inflow of conservation funding is broad and the charita-
ble giving of donors may be driven by diverse motiva-
tions, such as tax deductions and social and reputation
benefits (Bekkers & Wiepking, 2011; Ramutsindela
et al., 2013). Similarly, aside from the donation, conserva-
tion impact can be improved in a variety of ways, such as
mobilization of citizen scientists (Danielsen et al., 2014)
and adoption of expert knowledge (Martin et al., 2012).

These aspects can be incorporated into the model in
future research by introducing additional groups of indi-
viduals (e.g., individual groups (C1, C2, …, Cn1) with coop-
erative tendencies toward ecosystem conservation, and
groups (N1, N2, …, Nn2) with non-cooperative tendencies).
Each of these groups of individuals is characterized, for
example, by different spread-the-word coefficients, costs,
and influences the mitigation of ecological impact.
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Although the introduction of further individual groups
improves the situation that the model can describe, it also
significantly increases the complexity of the model and
the scenarios that need to be considered. This trade-off in
model building should be addressed in light of the
research question at hand.

4.4 | Conclusions

In this study, we conceptualized the multiple types of
cooperation behaviors in conservation along with ecolog-
ical dynamics. While our model is not comprehensive
and is limited by the existing knowledge gap over conser-
vation decision-making, establishing a conceptual frame-
work provides us with the tools to investigate various
scenarios and the role of social media information shar-
ing in conservation funding. Key factors for the success
of online fundraising have recently been identified
(Kubo, Veríssimo, et al., 2021; Kubo, Yokoo, et al., 2021),
and along with these investigations, our theoretical
framework can serve as part of the basis for future
research to quantify the impact of social media informa-
tion sharing on conservation funding and outcomes.
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