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Applied Cultural Evolution in General
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Social Tipping as One Possible Outcome
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Intervention as Exogenous Trigger for Endogenous Norm Change

� Social forces working against you can switch to working for you (Nyborg et al., 2016).

� Recruit cultural evolutionary processes to steer cultural evolution in a direction consistent

with policy objectives.

⇒ Potential for stagnation and potential for rapid change go hand-in-hand!

Norms as an equilibrium selection mechanism.
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One Idea, Many Domains
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An Expansive Set of Domains

� Potential informs policy related to female genital cutting (Shell-Duncan and Hernlund,

2000; UNFPA-UNICEF, 2015; Cloward, 2016; Camilotti, 2016; Platteau et al., 2018), child

marriage (Malhotra, Anju and Warner, Ann and McGonagle, Allison and Lee-Rife, Susan,

2017; Delneuville, Amy, 2017; Lee-Rife et al., 2012; Bicchieri et al., 2017; Cloward, 2016),

open defecation (Shakya et al., 2015), domestic violence (World Health Organization,

2017; Platteau et al., 2018), and a preference for sons (Schief et al., 2021).

� Research has also highlighted the role of social influence, and in some cases its policy relevance,

with respect to smoking (Christakis and Fowler, 2008), foot binding (Mackie, 1996),

alcohol consumption (Prentice and Miller, 1993), obesity (Christakis and Fowler, 2007),

bullying (Paluck et al., 2016), energy conservation (Allcott, 2011), tax compliance

(Hallsworth et al., 2017), resource conservation (Castilla-Rho et al., 2017; Koch and

Nax, 2017; Travers et al., 2021), and climate change (Nyborg et al., 2016; Farmer et al.,

2019; Dávila-Fernández and Sordi, 2020; Otto et al., 2020).
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Tipping Experiments
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Tipping at 25% (Centola et al., 2018, Science)
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What if people differ from each other?
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Heterogeneous Preferences (Andreoni et al., 2021, PNAS)
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A Nuanced View (Andreoni et al., 2021, PNAS)
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Mundane heterogeneity and the individual-population disconnect

(Efferson et al., 2023, Oxford Handbook of Cult Evo)
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Social Tipping and Female Genital Cutting (Efferson et al., 2015, Science)
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T
he World Health Organization de-

fines female genital cutting as any 

procedure that removes or injures 

any part of a female’s external geni-

talia for nonmedical reasons (1). Cut-

ting brings no documented health 

benefits and leads to serious health prob-

lems. Across six African countries, for 

example, a cohort of 15-year-old girls is ex-

pected to lose nearly 130,000 years of life 

because of cutting (2). We report data that 

question an influential approach to pro-

moting abandonment of the practice.

A prominent view of female genital cut-

ting is that it is a social norm that evolved 

culturally within the context of 

a coordination game, which is 

a type of social interaction in 

which all parties face incentives to match 

strategies (3–6). An especially influential 

application of this idea has been to inter-

pret cutting as a coordinated practice that 

families use to prepare their daughters for 

future marriage (4–9). Under this inter-

pretation, marriage brings prestige from 

successful reproductive pairings in natal-

ist societies, and it provides the increased 

social influence and spreading of risk 

that result when families use marriage to 

strengthen alliances.

According to this theory, a critical 

threshold exists such that, if the share of 

families who cut and demand cut daugh-

ters for their sons is above the threshold, 

all families have an incentive to cut. If the 

share of families is below the threshold, 

however, the probability of finding hus-

bands without cutting one’s daughters is 

sufficiently high for families to reap the 

benefits of marriage without the health 

costs of cutting. The strong policy implica-

tion is that development workers must as-

semble a critical mass of families in a short 

period of time to move the share of cutting 

families from above to below the threshold 

(4–6). After publicly crossing the critical 

threshold, cutting should then disappear 

on its own, quite apart from the activities 

of the development agency. This idea has 

been attractive because it suggests how a 

limited intervention can lead to long-term 

improvements in well-being.

Development agencies spend consid-

erable resources for programs based on 

this approach (6, 9–11). Along with other 

activities, development workers gradually 

try to convince families in a community 

to abandon cutting and to declare publicly 

that they have done so. Once the develop-

ment workers estimate they have enough 

families to cross the critical threshold, they 

have a public declaration (6–8), typically a 

large festival where many families declare 

they will no longer cut their daughters. 

The hope is that this public declaration 

will lead the remaining families who cut to 

realize that abandoning the practice is now 

in their own interests.

It is surprising given the considerable 

development funds at stake (6, 9–11), no 

one has provided data clearly showing that 

female genital cutting exhibits the charac-

teristics of a social norm based on coordi-

nation. In particular, if coordination is an 

appropriate theoretical framework, two re-

lated predictions hold (see the chart). First, 

communities should have either very low 

or very high cutting rates, with attitudes re-

flecting either a noncutting norm or a cut-

ting norm, respectively. Second, if cutting 

practices and attitudes vary, a pronounced 

discontinuity should separate noncutting 

from cutting communities.

To see if such a pattern can be detected, 

we developed empirical methods that do 

not rely on interviews with parents. This 

enabled us to collect data in the state of 

Gezira, Sudan, that were not compromised 
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Social Tipping and Female Genital Cutting (Vogt et al., 2016, Nature)
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Social Tipping and Sex Selection in Armenia

(Schief et al., 2021, Demography)
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What if people differ from each other? (Efferson et al., 2020, NHB)

� Group identities can completely undermine tipping that would otherwise occur (Ehret et al.,

2022).

� If the social planner has an extremely effective intervention, targeting the segment of society

most resistant to change is the best strategy for behavior change.

� If the intervention is likely to have heterogeneous effects (Vivalt, 2015; Vogt et al., 2016), the

social planner can expect a fundamental trade-off.

– Targeting the amenable will maximize the direct effect and minimize the secondary

indirect cultural evolutionary effect.

– Targeting the resistant will minimize the direct effect and maximize the secondary cul-

tural evolutionary effect conditional on a direct effect of a given size.
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The Tiny Step from Social Tipping to Chronic Disagreement

(Ehret et al., 2022, NHB)
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Today’s Experiments:

Different Intervention Strategies in Heterogeneous Populations
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Experimental Framework in a Nutshell

� Experiment is based on a repeated play of coordination games with heterogeneous preferences

and stranger matching (groups of 12).

� Before intervention, majority of players viewed coordinating on one option (expected status

quo) as risk dominant, cf. coordinating on the other option (social planner’s alternative).

� After 15 periods, we targeted a subgroup of players and incentivized them to choose the

alternative behavior. Players continued for 25 rounds.

� In practice, as we will see, almost all groups did in fact converge on the expected status quo,

and so the intervention was in fact almost always initiating a process of behavior change from

the expected status quo to the alternative.

� We manipulated the size of the intervention (1/3 versus 2/3) and whom we targeted (amenable

versus resistant players).
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A Highly Effective Intervention:

Experiment #1
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Experimental Design in Principle, Pre-intervention
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Experimental Design in Principle, Post-intervention
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Experimental Design in Practice

� Before intervention, repeated play with stranger matching and xi randomly and uniquely

assigned to individual players from {52, 78, 92, 104, 116, 124, 134, 142, 152, 160, 170, 184}:

E[SQ] (#) Alt (@)

E[SQ] (#) 100 + xi xi

Alt (@) 100 200

� After 15 periods, which we estimated would be enough for convergence, intervene by targeting

some (T) but not all (NT) participants with new incentives:

(a) Pre-int (all) (b) Post-int (T) (c) Post-int (NT)

E[SQ] (#) Alt (@) E[SQ] (#) Alt (@) E[SQ] (#) Alt (@)

E[SQ] (#) 100 + xi xi 0 0 100 + xi xi

Alt (@) 100 200 300 300 100 200
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Experimental Design in Practice

� Treatment variation based on interventions that are (i) either small (1/3 ⇒ 4 players) or

large (2/3 ⇒ 8 players) and target (ii) either the resistant or amenable tail.
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� Even the small intervention is larger than 25% (Centola et al., 2018).
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Results: spillovers
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Spillovers: A Normalized Outcome Measure

Proportion beneficial behavior
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Spillovers by Treatment

Normalised spillover
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Spillovers by Treatment

� For any other treatment, spillovers significantly larger than those under a small intervention

in the amenable tail.

Spillovers (Pre-reg)

Intercept 0.24**

(0.09)

Resistant, small 0.55***

(0.10)

Resistant, large 0.73***

(0.08)

Amenable, large 0.55***

(0.10)

US sample -0.01

(0.06)

N = 100 (Robust s.e.)

� In addition, βResistant, large > βResistant, small (p = 0.0053) and βResistant, large > βAmenable, large

(p = 0.0026).
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Results: choice dynamics
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Pooled Outcome Dynamics, Resistant
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Pooled Outcome Dynamics, Amenable
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Individual Choice, Before and After Intervention

� Let’s now turn to individual choice to see who was choosing which behavior and when?

� Linear probability model of choosing Alt as a function of . . .

– the individual was in a group in which the Amenable tail or Resistant tail was targeted,

– the individual was targeted (T) or not (NT),

– the individual was in a group in which the intervention was small (S) or large (L),

– the choice in question was before intervention (Pre-int) or after (Post-int).

� We did this in three ways: (i) the final pre-intervention and final post-intervention period,

(ii) the final five periods each of pre- and post-intervention, and (iii) the final 10 periods each

of pre- and post-intervention.
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Individual Choice, Before and After Intervention

� As mentioned earlier, we tried to design an intervention that would be equally effective

regardless of pre-existing preferences.

� The idea was to hold the direct effect of the intervention more or less constant and focus

on how different intervention strategies interact with preference heterogeneity to affect the

indirect effects.

� What were the choices of targeted participants post-intervention?

Extremely similar!
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Targeted Individual Choice, Before and After Intervention

Last period Last 5 periods (Pre-reg) Last 10 periods (Pre-reg)

Int (Amenable, NT, S, Pre-int) 0.23*** 0.22*** 0.23***
(0.05) (0.04) (0.04)

Resistant, NT, S, Pre-Int -0.07 -0.02 -0.01
(0.06) (0.05) (0.05)

Resistant, T, S, Pre-Int -0.18** -0.14** -0.13**
(0.06) (0.05) (0.05)

Resistant, NT, L, Pre-Int 0.02 0.07 0.06
(0.07) (0.06) (0.06)

Resistant, T, L, Pre-Int -0.12* -0.10* -0.11*
(0.06) (0.05) (0.05)

Resistant, T, L, Post-Int 0.76*** 0.77*** 0.75***
(0.05) (0.04) (0.04)

Resistant, NT, L, Post-Int 0.74*** 0.76*** 0.74***
(0.05) (0.05) (0.04)

Resistant, T, S, Post-Int 0.75*** 0.77*** 0.75***
(0.05) (0.04) (0.04)

Resistant, NT, S, Post-Int 0.57*** 0.58*** 0.57***
(0.06) (0.05) (0.05)

— Additional effects associated with amenable treatments (see next slide) —

US sample 0.00 0.00 0.00
(0.02) (0.02) (0.02)

Num.Obs. 3598 13186 25126

(Cluster robust s.e.)
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Targeted Individual Choice, Before and After Intervention

Last period Last 5 periods (Pre-reg) Last 10 periods (Pre-reg)

Int (Amenable, NT, S, Pre-int) 0.23*** 0.22*** 0.23***
(0.05) (0.04) (0.04)

Amenable, T, L, Pre-Int -0.06 -0.03 -0.01
(0.06) (0.05) (0.05)

Amenable, NT, L, Pre-Int -0.10 -0.11* -0.11*
(0.06) (0.05) (0.04)

Amenable, T, S, Pre-Int 0.10* 0.13*** 0.16***
(0.05) (0.03) (0.02)

Amenable, T, S, Post-Int 0.74*** 0.75*** 0.74***
(0.05) (0.04) (0.04)

Amenable, NT, S, Post-Int 0.03 0.04 0.04
(0.06) (0.06) (0.06)

Amenable, T, L, Post-Int 0.76*** 0.78*** 0.76***
(0.05) (0.04) (0.04)

Amenable, NT, L, Post-Int 0.57*** 0.59*** 0.57***
(0.07) (0.06) (0.05)

— Additional effects associated with resistant treatments (see previous slide) —

US sample 0.00 0.00 0.00
(0.02) (0.02) (0.02)

Num.Obs. 3598 13186 25126

(Cluster robust s.e.)
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What about non-targeted players post-intervention?
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Non-Targeted Individual Choice, Before and After Intervention
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Non-Targeted Individual Choice, Before and After Intervention

� Holding the targeted tail constant, a large intervention leads to more Alt choices than a small

intervention:

- (Resistant, NT, L, Post-int) vs. (Resistant, NT, S, Post-int) → p < 0.001,

- (Amenable, NT, L, Post-int) vs. (Amenable, NT, S, Post-int) → p < 0.001.

� Holding the size of the intervention constant, targeting resistant leads to more Alt choices

than targeting amenable:

- (Resistant, NT, S, Post-int) vs. (Amenable, NT, S, Post-int) → p < 0.001,

- (Resistant, NT, L, Post-int) vs. (Amenable, NT, L, Post-int) → p < 0.001.

� A small intervention in the resistant tail is no different than a large intervention in the

amenable tail, i.e. (Resistant, NT, S, Post-int) vs. (Amenable, NT, L, Post-int) → p = 0.80.
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Results: group welfare
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The Welfare Surprise . . .

� We adopt a utilitarian perspective and simply focus on average/total payoffs. This implies

the social planner’s first objective is to maximize productivity, and she can redistribute ex

post to accomplish other social objectives.

� Recall that we had four treatments, and three of them tipped to Alt after intervention.

� The one treatment that did not tip – a small intervention in the amenable tail – persisted in

a state of chronic disagreement with miscoordination rates near the maximum as a result.

� Surprisingly, this treatment did not have the lowest payoffs post-intervention.
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What are the welfare consequences of a small intervention?

Under an amenable target, miscoordination was persistent, but 
non-targeted players earned more (10 periods, p < 0.001) than 
under a resistant target, which led to tipping.     

Difference is also significant if we average
over targeted and non-targeted players
(10 periods, p < 0.001).  
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A Generalization (Efferson et al., 2024, Phil Trans Roy Soc B)
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A Generalization (Efferson et al., 2024, Phil Trans Roy Soc B)

Red ⇒ EA[Π] > ER[Π]
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A Generalization (Efferson et al., 2024, Phil Trans Roy Soc B)

Amenable (S) & Resistant (D)
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What about the fundamental trade-off?

Experiment #2
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The Weakest Possible Equivalence

� Before intervention, repeated play with stranger matching and xi randomly and uniquely

assigned to individual players from {52, 78, 92, 104, 116, 124, 134, 142, 152, 160, 170, 184}:

E[SQ] (#) Alt (@)

E[SQ] (#) 100 + xi xi

Alt (@) 100 200

� After 15 periods, which we estimated would be enough for convergence, intervene by targeting

some (T) but not all (NT) participants with new incentives (s = 152):

(a) Pre-int (all) (b) Post-int (T) (c) Post-int (NT)

E[SQ] (#) Alt (@) E[SQ] (#) Alt (@) E[SQ] (#) Alt (@)

E[SQ] (#) 100 + xi xi 100 + xi xi 100 + xi xi

Alt (@) 100 200 100 + s 200 + s 100 200
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Reminder Experiment #1: Spillovers by Treatment
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Experiment #2: Spillovers by Treatment
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Both Experiments: Spillovers by Treatment

Table 1: Spillovers by treatment. Spillovers take values in [−1, 1] and provide a normalized measure of long-run behavior
in a population while accounting for the size of the intervention. Results are from OLS regressions that model spillovers as a
function of treatment. Composite treatment dummies are defined jointly over (i) intervention target (amenable vs. resistant)
and (ii) intervention size (S vs. L). Omitted category is (Amenable, Small). Robust standard errors (parentheses). Models were
pre-registered.

Strong Version Weak Version

(Intercept) 0.24** 0.25***
(0.09) (0.07)

(Resistant, small) 0.55*** 0.32**
(0.10) (0.11)

(Resistant, large) 0.73*** 0.66***
(0.08) (0.07)

(Amenable, large) 0.55*** 0.40***
(0.10) (0.10)

US sample -0.01 -0.12
(0.06) (0.08)

Num.Obs. 100 120
∗ p ∈ (0.01, 0.05] ∗∗ p ∈ (0.001, 0.01] ∗∗∗ p ≤ 0.001
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Both Experiments: Spillovers by Treatment

Table 2: Linear combination tests, spillover model, size and target.

Strong Version Weak Version

cif. Linear combination F Pr(>F) 95% CI cif. F Pr(>F) 95% CI

1 Resistant Large - Resistant Small 8.13 0.0053 [0.05, 0.31] 4 11.45 0.001 [0.14, 0.53]

2 Resistant Large - Amenable Large 9.60 0.0026 [0.06, 0.30] 5 8.46 0.0044 [0.083, 0.44]

3 Resistant Small - Amenable Large 0 1.0000 [-0.16, 0.16] 6 0.36 0.55 [-0.32, 0.17]

Table 3: Linear combination tests, spillover model, strong versus weak.

cif. Coefficient ∆ Weak Version - Strong Version Pr(>F) 95% CI

1 Resistant Small -0.27 0.005 [-0.45,-0.08]

2 Resistant Large -0.11 0.28 [-0.31,0.09]

3 Amenable Small -0.04 0.66 [-0.23,0.14]

4 Amenable Large -0.19 0.06 [-0.39,0.01]
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Dynamics by Treatment, Targeted

Resistant, small Resistant, large Amenable, small Amenable, large

S
trong V

ersion
W

eak V
ersion

0 10 20 30 40 0 10 20 30 40 0 10 20 30 40 0 10 20 30 40

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Round 

F
ra

ct
io

n 
ch

oo
si

ng
 (

E
S

Q
)

51



Dynamics by Treatment, Non-targeted
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Conclusions

� In heterogeneous populations, the idea of a critical mass has no meaning on its own, even if

everyone is a strong conformist and/or faces coordination incentives.

� For an intervention of a given size, targeting more resistant individuals should be better for

tipping and behavior change so long as the intervention remains sufficiently effective when

the target is resistant.

� This is the case we isolated with the strong intervention, and we found that resistant targets,

conditional on intervention size, did in fact lead to more behavior change than amenable

targets.
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Conclusions

� The “so long as” is a strong caveat, with potential for poorly understood trade-offs when

violated.

� Our weak intervention undercut behavior change relative to the strong intervention in the

(Resistant,S) case.

� Once again, however, conditional on intervention size, resistant targets led to more behavior

change than amenable targets.
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Conclusions

� We once presented an early version of this thinking to the UN and the European Commission

in Brussels, and the consensus in the room seemed to be that development organizations

often have a culture of working with people amenable to change, or more generally people

who simply support the organization.

� If true, this tendency would imply an important form of selection in practice that could

actually undercut behavior change due specifically to endogenous cultural evolution.

� We do not know of any research on this important possibility.
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Conclusions

� We were surprised to find that the small amenable intervention, when compared to the small

resistant intervention, led to far more miscoordination but higher average payoffs.

� This result illustrates the following:

– The idea that tipping and high coordination rates after intervention are better than not

tipping and low coordination rates is not necessarily true.

– The social planner should consider both how a specific type of intervention generates

behavior change (targeted and non-targeted) and the distribution of residual preferences

among those not targeted.

56



Acknowledgments

� Swiss National Science Foundation Nr. 100018 185417/1

� UNICEF Sudan

� National (Khartoum) and Gezira State (Wad Medani) Councils for Child Welfare

� UNICEF Armenia

� ARMSTAT (Yerevan)

� Women’s Resource Council (Yerevan)

� Swiss National Committee of UNICEF

� Amy Elhadi, Hilal El Fadil Ahmed, Nadia Ahmed Mohmmed Zaid, Katelyn Bonner

57



Thank you!

58



References

Allcott, H. (2011). Social norms and energy conservation. Journal of Public Economics , 95(9), 1082–1095.

Andreoni, J., Nikiforakis, N., and Siegenthaler, S. (2021). Predicting social tipping and norm change in controlled experiments.

Proceedings of the National Academy of Sciences , 118(16).

Bicchieri, C., Jiang, T., and Lindemans, J. W. (2014, accessed 27 July 2017). A social norms perspective on child marriage: The

general framework. http://repository.upenn.edu/pennsong/13/.

Camilotti, G. (2016). Fighting against harmful customs: the case of female genital cutting . Ph.D. thesis, University of Namur.

Castilla-Rho, J. C., Rojas, R., Andersen, M. S., Holley, C., and Mariethoz, G. (2017). Social tipping points in global groundwater

management. Nature Human Behaviour , 1(9), 640–649.

Centola, D., Becker, J., Brackbill, D., and Baronchelli, A. (2018). Experimental evidence for tipping points in social convention.

Science, 360(6393), 1116–1119.

Christakis, N. A. and Fowler, J. H. (2007). The spread of obesity in a large social network over 32 years. New England Journal of

Medicine, 2007(357), 370–379.

Christakis, N. A. and Fowler, J. H. (2008). The collective dynamics of smoking in a large social network. New England Journal of

Medicine, 358(21), 2249–2258.

Cloward, K. (2016). When Norms Collide: Local Responses to Activism Against Female Genital Mutilation and Early Marriage.

Oxford University Press.

Dávila-Fernández, M. J. and Sordi, S. (2020). Attitudes towards climate policies in a macrodynamic model of the economy.

Ecological Economics , 169, 106319.

59

http://repository.upenn.edu/pennsong/13/


Delneuville, Amy (2012, accessed 27 July 2017). Reaching the tipping point: child marriage in Bangladesh. http://www.sas.

upenn.edu/ppe/Events/uniconf_2012/documents/Delneuville.Amy_Final.Paper_000.pdf.

Efferson, C., Vogt, S., Elhadi, A., Ahmed, H. E. F., and Fehr, E. (2015). Female genital cutting is not a social coordination norm.

Science, 349(6255), 1446–1447.

Efferson, C., Vogt, S., and Fehr, E. (2020). The promise and the peril of using social influence to reverse harmful traditions. Nature

Human Behaviour , 4, 55–68.
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