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Intervention as Exogenous Trigger for Endogenous Norm Change

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

e 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.




One Idea, Many Domains




An Expansive Set of Domains

e 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).

e 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; Davila-Fernandez and Sordi, 2020; Otto et al., 2020)).




Tipping Experiments




Tipping at 25% (Centola et al., 2018, Science)




What if people differ from each other?




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)

0.5

Cutting rate

0.0 M‘M

Cutting rates in Gezira communities. Red diamonds show ordered cutting rates as predicted by the coordination game model (12). Blue dots show actual cutting rates across

the 45 communities with 95% boot-strapped confidence intervals.

Community
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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)

15



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

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

2022).

e 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.

e 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

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

and stranger matching (groups of 12).

e 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).

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

alternative behavior. Players continued for 25 rounds.

e 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.

e 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, Post-intervention
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Experimental Design in Practice

e Before intervention, repeated play with stranger matching and x; 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 + a; z;

Alt (@) 100 200

e 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(Q)
E[SQ| (#) 100 + x; z; 0 0 100 + z; z;

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

e 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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e 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

e 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.)

e In addition> 5Resistant, large > BResistant, small (p — 00053> and ﬁResistant, large > 6Amenable, large

(p = 0.0026).
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Results: choice dynamics
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Individual Choice, Before and After Intervention

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

e 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).

e 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

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

regardless of pre-existing preferences.

e 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.

e 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%** (.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+* Q.74+
(0.05) (0.05) (0.04)
Resistant, T, S, Post-Int 0.75%** 0.77*%* 0.75%H*
(0.05) (0.04) (0.04)
Resistant, NT, S, Post-Int 0.57H* 0.58*H* 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%** (.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%*H* 0.767**
(0.05) (0.04) (0.04)
Amenable, NT, L, Post-Int Q.57 .59k 0.5 7k
(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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Coefficient

Non-Targeted Individual Choice, Before and After Intervention
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Non-Targeted Individual Choice, Before and After Intervention

e 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.

e 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.

e 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 . . .

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

e 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.

e 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 Difference is also significant if we average
non-targeted players earned more (10 periods, p < 0.001) than over targeted and non-targeted players
under a resistant target, which led to tipping. (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)
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A Generalization (Efferson et al., 2024, Phil Trans Roy Soc B)
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What about the fundamental trade-off?

Experiment #2
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The Weakest Possible Equivalence

e Before intervention, repeated play with stranger matching and x; randomly and uniquely

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

E[SQ] (#) Al (@)
E[SQ] (#) 100+ a; z;

Alt (@) 100 200

e 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(Q)

Alt (@) 100 200 100+s 200+ s 100 200
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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 %5*
(0.09) (0.07)
(Resistant, small) 0.55%** 0.32%*
(0.10) (0.11)
(Resistant, large) (.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 o Pr(>F) 95% CI cf. 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] 5 846 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 A 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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Fraction choosing (ESQ)
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Conclusions

e 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.

e 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.

e 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

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

violated.

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

(Resistant,S) case.

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

change than amenable targets.
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Conclusions

e 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.

e [f true, this tendency would imply an important form of selection in practice that could

actually undercut behavior change due specifically to endogenous cultural evolution.

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

e 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 payofts.

e 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.
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