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Abstract

Cross-sectional research has identified robust correlations between cooperative behaviour in

economic games and measures of political ideology, but this research is limited in its ability

to draw causal inferences. Here, we conducted a longitudinal cross-lagged panel study of

cooperation and political ideology with a New Zealand sample (n = 631). Across two waves

separated by eighteen months, we measured self-reported political views and employed a

battery of economic games to estimate people’s general preferences for cooperation. We

found that this “cooperative phenotype” predicted future variation in Social Dominance

Orientation and support for income redistribution. Income attribution beliefs and political

party support were not related to the cooperative phenotype over time, but did negatively

covary with cooperation within waves. In contrast, none of these variables predicted future

variation in the cooperative phenotype. These results suggest that cooperative

predispositions may play a causal role in the expression of political ideology.

Keywords: cooperation, behavioural economics, political ideology, Social Dominance

Orientation, longitudinal
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Cooperative phenotype predicts political ideology eighteen months later

Introduction1

People vary in their political voting patterns, policy views, and party support. A2

central aim of political psychology has been to understand the sources of this ideological3

variation. In order to study the antecedents of ideology, political psychologists have4

traditionally used self-report measures that ask people to explicitly state their political5

opinions, party preferences, and prejudices (Duckitt & Sibley, 2009). However, some have6

argued that, due to issues like social desirability and experimenter demand, self-report7

measures do not fully capture the political mind (Burdein, Lodge, & Taber, 2006;8

Gawronski, Galdi, & Arcuri, 2015). As such, recent work has begun to explore the9

relationships between political ideology and behaviour in incentivised economic games10

(Fischer, Atkinson, & Chaudhuri, 2021). Economic games (i.e., social decision-making11

tasks that involve real money) are tools that elicit private behavioural preferences, such as12

a willingness to share, while avoiding the desirability issues that plague self-report methods13

(Pisor, Gervais, Purzycki, & Ross, 2020). It costs nothing to state a willingness to share on14

paper, but economic games require people to put their money where their mouth is15

(Chaudhuri, 2008).16

Over the past decade, research using economic games has revealed robust correlations17

between political ideology and cooperative behaviour. For example, people higher in Social18

Dominance Orientation (SDO), an ideological measure of support for hierarchy and19

dominance, tend to share less money in a variety of social dilemma games that pit20

self-interest against collective-interest (Haesevoets, Reinders Folmer, Bostyn, & Van Hiel,21

2018; Haesevoets, Reinders Folmer, & Van Hiel, 2015; Halali, Dorfman, Jun, & Halevy,22

2018). A recent meta-analysis of data from over 3,000 participants found a reliable negative23

correlation between SDO and measures of cooperative behaviour, with a small-to-medium24

effect size (Thielmann, Spadaro, & Balliet, 2020). Extending this work, Claessens, Sibley,25
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Chaudhuri, and Atkinson (2023) found that, after controlling for socio-demographic26

variables and Right Wing Authoritarianism (RWA; an ideological measure of27

norm-adherence and group conformity), SDO was negatively correlated with a “cooperative28

phenotype” latent variable. This latent variable is a general behavioural disposition for29

cooperation that is uncovered via a battery of economic games measuring people’s30

willingness to share resources at a cost to oneself (Peysakhovich, Nowak, & Rand, 2014).31

If political ideology and the cooperative phenotype are correlated, this raises the32

question of how and if they causally influence one another. At least three causal models are33

compatible with a cross-sectional correlation between political ideology and the cooperative34

phenotype.35

Prior work has tended to adopt a cooperation-as-outcome model. Under this model,36

biological and environmental factors interact to produce political ideology (Duckitt &37

Sibley, 2009) and political ideology then influences how people behave in economic games.38

In short, ideology causes behaviour. This causal model is often assumed a priori to explain39

cross-sectional correlations between ideology and behaviour. For example, Grünhage and40

Reuter (2020) write that “political orientation predisposes for a more trusting or41

cooperative behavior” (italics added; p. 22).42

Alternatively, under the cooperation-as-antecedent model, biological and43

environmental factors interact to produce the behavioural predispositions captured by44

economic games, and these behavioural predispositions influence the expression of political45

ideology. In short, behavioural predispositions cause ideology. This causal model is46

uniquely predicted by the dual evolutionary framework of political ideology (Claessens,47

Fischer, Chaudhuri, Sibley, & Atkinson, 2020), which explains ideology as shaped in part48

by basic social drives that were favoured during human evolution. Human group living49

evolved via two key shifts (Tomasello, Melis, Tennie, Wyman, & Herrmann, 2012); a shift50

towards increased cooperation with others, and a shift towards conformity to and51
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enforcement of group-wide social norms. According to the dual evolutionary framework,52

variation in general drives for cooperation and group conformity arises from the interaction53

between heritable individual differences and socio-ecological environments. These general54

drives for cooperation and group conformity, together with individuals’ immediate social55

context, produce variation in two dimensions of political ideology, often referred to as56

economic and social ideology (Claessens et al., 2020). This causal pathway — from57

behavioural predispositions to politics — is captured by Van Lange, Bekkers, Chirumbolo,58

and Leone (2012), who write that “political preferences and voting are partially rooted in59

interpersonal orientations” (italics added; p. 469).60

Both the cooperation-as-outcome and cooperation-as-antecedent models predict61

different directions of causation between behaviour and ideology. In contrast, the62

common-cause model predicts that both behaviour and ideology are caused by the same63

biological and environmental factors, but do not directly influence one another over time.64

This alternative model is inspired by recent longitudinal evidence showing that personality65

does not causally precede political ideology, as predicted by the dual process model of66

ideology (Duckitt & Sibley, 2009) but instead personality and political ideology covary in67

parallel, likely due to common causes from biological and environmental factors (Osborne68

& Sibley, 2020; Verhulst, Eaves, & Hatemi, 2012). Similarly, the common-cause model69

predicts that political ideology and the cooperative phenotype will be correlated, not70

because they influence one another over time, but because they share the same biological71

and environmental causes. This model is also consistent with the dual evolutionary72

framework of political ideology, insofar as heritable individual differences and73

socio-ecological environments influence both cooperative behaviour and political ideology74

simultaneously.75

Figure 1 provides an overview of these causal models. All three of these models76

predict a cross-sectional correlation between political ideology and cooperative behaviour.77

As such, previous cross-sectional work (Claessens et al., 2023; Haesevoets et al., 2018, 2015;78
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Halali et al., 2018) cannot distinguish between these models. Previous longitudinal work79

has shown that cooperative dispositions predict voting outcomes four weeks and eight80

months later (Van Lange et al., 2012) but, without a concurrent measure of political81

ideology, this result is unable to distinguish between the cooperation-as-antecedent and82

common-cause models.83

Figure 1 . At least three theoretical causal models are compatible with the cross-sectional

correlation between political ideology and the cooperative phenotype.

Longitudinal panel data allows us to provide some additional insights and generate84

specific hypotheses. If the cooperation-as-outcome model is correct, then political ideology85

at time t should predict the cooperative phenotype at time t + 1, but the cooperative86

phenotype at time t should be unrelated to political ideology at time t + 1. If the87

cooperation-as-antecedent model is correct, the opposite should be true: the cooperative88

phenotype at time t should predict political ideology at time t + 1, but political ideology89

at time t should be unrelated to the cooperative phenotype at time t + 1. Finally, if the90
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common cause model is correct, we expect the cooperative phenotype and political ideology91

to be correlated within time-points, but the cooperative phenotype (political ideology) at92

time t should be unrelated to political ideology (cooperative phenotype) at time t + 1.93

Here, we test these hypotheses using a pre-registered cross-lagged longitudinal panel94

design with two time-points separated by eighteen months. We estimate the directions of95

causality between the cooperative phenotype, Social Dominance Orientation, views on96

economic issues, and political party support. Cross-lagged panel models are commonly97

used in political psychology to study the antecedents and outcomes of political ideology.98

Previous research using this method has shown that SDO is temporally preceded by a99

competitive worldview (Sibley & Duckitt, 2013; Sibley, Wilson, & Duckitt, 2007) and100

predicts future prejudice (Asbrock, Sibley, & Duckitt, 2010), nationalism (Osborne,101

Milojev, & Sibley, 2017), economic policy views (Sibley & Duckitt, 2010), and political102

party support (Satherley, Sibley, & Osborne, 2020). Extending this previous research to103

include behavioural measures, we test whether the cooperative phenotype is an antecedent,104

outcome, or cross-sectional correlate of Social Dominance Orientation, views on economic105

issues, and party support over time.106

Methods107

Ethical approval108

Ethical approval was granted by the University of Auckland Human Participants109

Ethics Committee (ref: 021666). The study was performed in accordance with all the110

relevant guidelines and regulations. Informed consent was obtained from all participants111

prior to the study.112
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Participants and sampling113

Participants were sampled from the New Zealand Attitudes and Values Study114

(NZAVS), an annual longitudinal self-report study that has been active since 2009. This115

participant pool is initially contacted by the NZAVS through random draws from the New116

Zealand electoral roll. NZAVS participants from an initial sample frame (n = 3,345) were117

contacted in 2019 with an invitation to participate in an additional economic game study118

(Claessens et al., 2023). 1045 participated in the first wave of economic game data119

collection in 2019, were successfully paid for the study, and did not time out of their120

session. In the second wave in 2020, this sample size dropped to 631 (60% retention rate).121

We only analysed data from participants that completed both waves of economic game122

data collection (n = 631; 411 females; mean age = 51 years; age range = 24 - 71 years).123

This sample size was the largest available to us from our sample frame and was not124

determined through a formal power analysis.125

Materials126

Self-report measures. Main self-report measures were taken from Waves 10 and127

11 of the NZAVS. The primary measures of interest for this study were: Social Dominance128

Orientation (Pratto, Sidanius, Stallworth, & Malle, 1994); support for income129

redistribution (“redistributing money and wealth more evenly among a larger percentage of130

the people in New Zealand through heavy taxes on the rich”); income attribution (“if131

incomes were more equal, people would be less motivated to work hard”); and support for132

New Zealand’s centre-right National Party. We chose these measures because they all133

exhibited cross-sectional correlations with the cooperative phenotype in previous research134

(Claessens et al., 2023). Other time-invariant covariates were taken from Wave 10 of the135

NZAVS: age, gender, ethnicity, education, local deprivation, socio-economic status,136

religiosity, and RWA. See Supplementary Table 1 for full list of self-report items.137
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Battery of economic games. Across two waves of data collection, participants138

completed three incentivised one-shot economic games, conducted online in real-time using139

oTree software (D. L. Chen, Schonger, & Wickens, 2016). These games measure cooperative140

behaviour and are largely identical to the cooperation games used in Peysakhovich et al.141

(2014). We used the strategy method to elicit responses in all possible roles. Participants142

played for points, which were converted to New Zealand dollars (1 point = $0.035).143

The three cooperation games are as follows:144

• Dictator Game. Player A is given 100 points. They must decide how many of these145

points to transfer to Player B. Player A keeps the remaining points. Player B is146

passive in the interaction.147

• Trust Game. Players A and B both start with 50 points. First, Player A decides148

whether or not to transfer all 50 points to Player B, in the knowledge that the149

transferred amount will be tripled to 150 points. If Player A transfers, Player B now150

has 200 points. Player B must then decide to transfer 0 - 150 points back to Player151

A. There are thus two decisions in this game: giving and returning.152

• Public Goods Game. Four players begin with 100 points each. They can contribute 0153

- 100 points into a shared group project. All four decisions are made simultaneously,154

and then the amount in the group project is doubled and distributed evenly between155

all four players. Each player ends the game with their share from the group project,156

plus the points they initially refrained from contributing.157

In both waves of economic game data collection, participants also completed158

additional punishment games (Ultimatum Game, Third Party Punishment Game, and159

Second Party Punishment Game). Moreover, in the first wave, participants completed160

additional coordination games and, in the second wave, participants completed additional161

behavioural measures of rule following and social information use (Claessens et al., 2023).162
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Since our focus in this study is on the cooperative phenotype, these behavioural tasks were163

not included in the analyses.164

Procedure165

The NZAVS collects self-report data both online and via paper surveys posted to166

participants. In Wave 10 of the study, most of the data were collected between November167

2018 and September 2019, and in Wave 11 of the study, most of the data were collected168

between October 2019 and November 2020 (see Supplementary Figure 1 for timeline).169

Data collection for the first wave of economic games was conducted between 18th
170

February and 25th July 2019, and data collection for the second wave was conducted171

between 19th October and 11th November 2020. In both waves, participants were booked172

into sessions on midweek evenings and completed the session online in real-time. Session173

sizes varied between 14 and 130 participants. Although participants knew they were174

completing the study with other NZAVS participants, they did not know specifically who175

they were interacting with in the session or how many other people there were in the176

session.177

Participants completed a consent form before proceeding to the eight behavioural178

tasks (three cooperation games plus additional tasks). In the first wave, all eight tasks were179

completed in a randomised order. In the second wave, the economic games shared with the180

first wave were completed first in a randomised order, followed by the two new tasks which181

were presented in a separately randomised order. For each task, participants read the182

instructions for the task, completed a comprehension question, and then proceeded to make183

their decisions.184

After the tasks, participants entered a waiting lobby in which they waited for all185

other participants in their session to complete the tasks. If participants took longer than 55186

minutes to complete the tasks, they were skipped ahead to the waiting lobby. Timeouts187
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were still paid their show-up fee, but not their bonus. In the first wave, participants took188

22 minutes on average to complete all eight tasks (SD = 7 minutes, range = 9 - 47189

minutes), and in the second wave, participants took 24 minutes on average (SD = 8190

minutes, range = 9 - 49 minutes).191

The computer randomly matched participants into groups to determine their bonus192

payment from the session. Participants were paid a $20 NZD show-up fee, plus their bonus193

payment. In the first wave, participants earned a bonus payment of $25.27 on average (SD194

= $2.52). In the second wave, participants earned a bonus payment of $21.39 on average195

(SD = $2.63).196

Pre-registration197

We pre-registered our hypotheses on the Open Science Framework198

(https://osf.io/ksw3x) before running the second wave of economic game data collection.199

First, we hypothesised that the cooperation games in the second wave would all load onto a200

single latent variable, replicating our previous work (Claessens et al., 2023). Second, we201

hypothesised that this “cooperative phenotype” would be negatively related to SDO within202

the second wave, again replicating our previous work. Third, we hypothesised that the203

cooperative phenotype latent variable would have at least scalar measurement invariance204

across waves, providing further evidence for its stability over time (Carlsson,205

Johansson-Stenman, & Nam, 2014; Peysakhovich et al., 2014). Fourth, we predicted that206

our longitudinal models would provide support for at least one of the causal models207

visualised in Figure 1.208

Statistical analysis209

We used confirmatory factor analysis and structural equation modelling to test our210

pre-registered hypotheses. For measurement invariance analyses, we fitted a confirmatory211

https://osf.io/ksw3x
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factor analysis model with correlated item errors across waves to deal with212

non-independence of observations. For our longitudinal modelling, we used two-wave213

two-variable cross-lagged panel models. To deal with missing data across waves when214

analysing self-report items, we used multiple imputation with predictive mean matching215

(van Buuren & Groothuis-Oudshoorn, 2011), pooling our estimates across 20 imputed216

datasets. Visual inspection confirmed the plausibility of imputed values (see217

Supplementary Figure 2).218

Transparency and openness219

Since the NZAVS is an ongoing longitudinal study, ethical concerns prevent us from220

making the dataset from this study publicly available. However, data are available on221

request from the lead author. Pre-registration, analysis plan, R code for analyses, and222

Python code for the economic games are available at https://osf.io/ksw3x. All analyses223

were conducted in R version 4.2.1 (R Core Team, 2019) using the lavaan package (Rosseel,224

2012). Figures were created using ggraph (Pedersen, 2020), cowplot (Wilke, 2019), and225

ggplot2 (Wickham, 2016) packages, multiple imputation was implemented using the mice226

package (van Buuren & Groothuis-Oudshoorn, 2011), reproducibility of all analyses was227

ensured by using the targets package (Landau, 2021), and the manuscript was generated228

using the papaja package (Aust & Barth, 2020).229

Results230

In the first step of our pre-registered analyses, we focused solely on the second wave231

of data in order to replicate our previous findings from the first wave (Claessens et al.,232

2023). First, we fitted a confirmatory factor analysis model with the Trust Game (Give),233

Trust Game (Return), Dictator Game, and Public Goods Game loading onto a234

“cooperative phenotype” latent variable. Supporting our first pre-registered hypothesis, all235

factor loadings were significantly positive (p < 0.05) and the model fitted the data well236

https://osf.io/ksw3x
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(CFI = 0.99, RMSEA = 0.07, SRMR = 0.04; Supplementary Figure 2) according to237

established fit statistic cutoffs (Hu & Bentler, 1999; MacCallum, Browne, & Sugawara,238

1996). Second, we fitted a structural equation model with SDO as the sole predictor of the239

cooperative phenotype latent variable. Supporting our second pre-registered hypothesis, we240

found that SDO significantly negatively predicted the cooperative phenotype241

(unstandardised b = -0.13, 95% confidence interval [-0.20 -0.06], p < .001; Supplementary242

Figure 4). These findings replicate our previous work with the same sample of participants243

eighteen months later (Claessens et al., 2023).244

In the next step of our pre-registered analyses, we tested the measurement invariance245

of the cooperative phenotype latent variable across the two waves. Longitudinal246

measurement invariance testing ensures that latent factor structures are stable over time,247

an important prerequisite to cross-lagged panel modelling. We tested for measurement248

invariance of the cooperative phenotype factor structure in a series of increasingly249

restrictive nested models (van de Schoot, Lugtig, & Hox, 2012). For all model comparisons,250

we pre-registered the use of changes in fit statistics as thresholds for diagnosing reduced251

model fit [∆Comparative Fit Index (CFI) < -0.01, ∆Root Mean Square Error of252

Approximation (RMSEA) > 0.015; F. F. Chen (2007)] rather than χ2 differences which are253

sensitive to large sample sizes. To deal with non-independence of observations, all254

measurement invariance models had correlated item errors across waves.255

First, we fitted a configural invariance model, which freely estimated the two latent256

variables simultaneously (Table 1). As expected, this configural invariance model fitted the257

data well (CFI = 0.99, RMSEA = 0.04) and all loadings were significantly positive.258

Second, we fitted a metric invariance model, which constrained the item loadings to259

equality across the two waves. Model fit did not substantially change (∆CFI = -0.006,260

∆RMSEA = 0.006). Third, we fitted a scalar invariance model, which constrained the item261

loadings, intercepts, and thresholds to equality across the two waves. Again, model fit did262

not substantially change (∆CFI = 0.000, ∆RMSEA = -0.004). Fourth, and finally, we263
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Table 1

Measurement invariance analysis of the cooperative phenotype latent variable

supports strict measurement invariance. CFI = Comparative Fit Index; RMSEA =

Root Mean Square Error of Approximation; SRMR = Standardised Root Mean

Square Residual.

Model χ2 df CFI RMSEA SRMR ∆CFI ∆RMSEA ∆SRMR
Configural 26.70 15 0.991 0.035 0.038 - - -
Metric 37.61 18 0.985 0.042 0.044 -0.006 0.006 0.005
Scalar 41.90 22 0.985 0.038 0.044 0.000 -0.004 0.000
Strict 44.87 25 0.985 0.036 0.044 0.000 -0.002 0.001

fitted a strict invariance model, which constrained the item loadings, intercepts, thresholds,264

and variances to equality across waves. Model fit remained unchanged (∆CFI = 0.000,265

∆RMSEA = -0.002). Measurement invariance analysis thus supports strict invariance of266

the cooperative phenotype latent variable over time, suggesting that the cooperative267

phenotype exhibits sufficient test-retest reliability and is stable over eighteen months268

within the same individuals.269

Having established measurement invariance for the cooperative phenotype latent270

variable across waves, we then proceeded to fit our pre-registered two-variable two-wave271

cross-lagged panel models. For these models, we continued to constrain item loadings,272

intercepts, thresholds, and variances for the cooperative phenotype factor across waves,273

and also continued to correlate item errors across waves. Additionally, we included274

auto-regressive paths, cross-lagged paths, and within-wave covariances to form the275

structural component of the cross-lagged panel model.276

We first fitted our primary cross-lagged panel model, modelling the relationship277

between SDO and the cooperative phenotype over time (Figure 2a). We found significantly278

positive auto-regressive effects: SDO in the first wave predicted SDO in the second wave279
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(standardised β = 0.83, unstandardised b = 0.84, 95% CI [0.78 0.89], p < .001) and the280

cooperative phenotype in the first wave predicted the cooperative phenotype in the second281

wave (β = 0.65, b = 0.73, 95% CI [0.60 0.86], p < .001). Additionally, we found that the282

cooperative phenotype in the first wave negatively predicted SDO in the second wave (β =283

-0.09, b = -0.13, 95% CI [-0.24 -0.03], p = .009), but SDO did not predict later cooperation284

(β = 0.00, b = 0.00, 95% CI [-0.03 0.03], p = .958). These cross-lagged paths were285

significantly different from one another (difference in unstandardised estimates = 0.13, 95%286

CI [0.03 0.24], p = .013).287

To assess the robustness of the cross-lagged effect from the cooperative phenotype to288

later political ideology, we ran additional cross-lagged panel models statistically controlling289

for a wide range of time-invariant covariates: age, gender, ethnicity, education level,290

socio-economic status, local deprivation, religiosity, and RWA (Figures 2b and 2c). The291

cross-lagged path from the cooperative phenotype to later SDO remained significantly292

negative when controlling for most demographics, but was attenuated when controlling for293

gender and ethnicity. Given these results, we ran exploratory multi-group cross-lagged294

panel models with separate groups for (1) male and female participants, and (2)295

participants of European ancestry and participants not of European ancestry (due to small296

sample sizes in individual Asian, Māori, and Pacific groups). These follow-up models297

revealed that the cross-lagged path from the cooperative phenotype to later SDO was298

significantly negative for males (β = -0.12, b = -0.18, 95% CI [-0.35 -0.01], p = .041) but299

not for females (β = -0.07, b = -0.10, 95% CI [-0.22 0.03], p = .129), though these were300

both in the same direction. Similarly, the cross-lagged path from the cooperative301

phenotype to later SDO was significantly negative for participants of European ancestry (β302

= -0.08, b = -0.12, 95% CI [-0.24 -0.01], p = .036) but not for other participants (β = -0.15,303

b = -0.20, 95% CI [-0.40 0.00], p = .051), though these were both in the same direction.304

To assess the generalisability of the cross-lagged effect from the cooperative305

phenotype to later political ideology, we swapped out SDO in our cross-lagged panel model306
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Figure 2 . The cooperative phenotype negatively predicts later SDO. (a) Cross-lagged panel

model with the cooperative phenotype and SDO. Note that measurement models for the

cooperative phenotype latent variables are omitted from this figure. Numbers are standard-

ised coefficients, *p < 0.05. (b, c) Forest plots visualising the change in cross-lagged paths

when controlling for time-invariant covariates, individually and in a full model. Points are

unstandardised estimates, lines are 95% confidence intervals.
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for additional measures of views on economic issues and political party support. As these307

additional measures were single Likert scale items, we treated them as ordered variables in308

our modelling. When we included support for income redistribution in the model instead of309

SDO, we found the same pattern of results: the cooperative phenotype positively predicted310

future support for income redistribution, but support for income redistribution did not311

predict future cooperation (Supplementary Figure 5a). This pattern of results held when312

controlling for all demographics controls except gender, ethnicity, and religiosity313

(Supplementary Figures 5b and 5c). However, when we included income attribution views314

and support for New Zealand’s centre-right National Party in the model instead of SDO,315

we found no cross-lagged effects over time (Supplementary Figures 6 and 7). Nevertheless,316

the within-wave correlations in these models were in the expected direction, with the317

cooperative phenotype negatively covarying cross-sectionally with both income attribution318

views and support for the National Party.319

Discussion320

In a cross-lagged longitudinal analysis of cooperative behaviour and self-reported321

political attitudes, we have shown that the cooperative phenotype predicts SDO a year and322

a half later, but SDO does not predict future variation in the cooperative phenotype. This323

result is in line with the cooperation-as-antecedent model (Figure 1) which posits that324

general behavioural predispositions like the cooperative phenotype causally influence325

political ideology, but not vice versa. This causal model explains previously reported326

negative cross-sectional correlations between cooperation and SDO (Claessens et al., 2023;327

Haesevoets et al., 2018, 2015; Halali et al., 2018; Thielmann et al., 2020) as arising from a328

causal relationship from behavioural preferences to later political ideology.329

Additionally, the cross-lagged path from cooperation to future SDO was robust to a330

wide range of time-invariant socio-demographic covariates, including variables known to331

covary with SDO, such as education, socio-economic status, and RWA (Pratto et al., 1994;332
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Sidanius, Levin, Liu, & Pratto, 2000; Sidanius, Pratto, & Bobo, 1996). However, this333

cross-lagged path was attenuated when controlling for gender and ethnicity. In particular,334

exploratory analyses revealed that the cross-lagged effect held only for male participants of335

European ancestry. This is similar to the finding that upper body strength is related to336

support for inequality in males, but not females (Petersen & Laustsen, 2019). A possible337

evolutionary explanation for this effect of gender might be that humans have large sexual338

dimorphism in strength and formidability, and so reductions in the cooperative phenotype339

are more likely to result in dominative and competitive tactics for resource distribution340

specifically among males. But this does not explain the effect of ethnicity. Perhaps a341

simpler explanation is that SDO is generally higher among males and people from342

dominant ethnic groups (Pratto et al., 1994; Sidanius et al., 2000; Sidanius, Pratto, &343

Bobo, 1994). Among these participants, there is potentially more room for a change in344

SDO over time, whereas female participants from minority ethnic groups may have already345

hit the floor of the scale and therefore have less room for change. In line with this346

explanation, when we look at the differences in SDO between the two waves, we find that347

these difference scores have a higher variance for males of European ancestry (variance =348

0.39) compared to other participants (variance = 0.24; Levene’s test, F(1,564) = 13.54, p349

< .001) suggesting that SDO had more room for change over time among males of350

European ancestry. Future research should disentangle the roles of gender and ethnicity in351

the causal relationship between behavioural predispositions and political ideology.352

When we generalised our cross-lagged analysis to other measures of economic353

ideology, we found more mixed results. As expected, the cooperative phenotype positively354

predicted future support for income redistribution, but cooperation was not longitudinally355

related to support for the centre-right National Party, nor was it longitudinally related to356

income attribution beliefs. One potential explanation for these null findings is that party357

affiliation and income attribution beliefs are generally less amenable to change over time:358

people rarely shift their political party affiliation (Pew Research Center, 2020) and income359
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attribution beliefs have been characterised as a stable individual difference (Osborne &360

Weiner, 2015; but see Piff et al., 2020 for evidence that active interventions can shift361

income attribution beliefs over a five-month period). Nevertheless, support for the National362

Party and income attribution beliefs were negatively related to the cooperative phenotype363

within waves, which supports the common-cause model (Figure 1). This model posits that364

the cooperative phenotype and political ideology covary due to shared causes from common365

biological and environmental influences.366

Taken together, then, our results are broadly consistent with the dual evolutionary367

foundations framework for political ideology. All our analyses supported either the368

cooperation-as-antecedent or common-cause models, and none of the analyses supported369

the cooperation-as-outcome model, a model which is inconsistent with the dual370

evolutionary foundations framework (Figure 1). Moreover, our measurement invariance371

analysis revealed that the cooperative phenotype latent variable had adequate test-retest372

reliability over eighteen months, supporting another central claim from the dual373

evolutionary foundations framework that the general social drives that partly shape374

political ideology should be relatively stable over time. This finding expands on previous375

correlational evidence showing that cooperative behaviour in individual economic games376

positively covaries when measured over four months (Peysakhovich et al., 2014; Reigstad,377

Strømland, & Tinghög, 2017), one year (Lönnqvist, Verkasalo, Walkowitz, & Wichardt,378

2015), and even six years (Carlsson et al., 2014).379

One important limitation of this study is our use of two-wave cross-lagged panel380

models to determine longitudinal effects. Cross-lagged panel models have been criticised381

for not correctly partitioning within-person change from stable between-person differences382

(Hamaker, Kuiper, & Grasman, 2015). As an alternative to the cross-lagged panel model,383

Hamaker et al. (2015) proposed the random-intercept cross-lagged panel model, which384

estimates a random intercept to capture stable individual differences over time that are not385

adequately captured by auto-regressive parameters. This alternative model can386
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substantially change the parameter estimates of standard cross-lagged panel models (e.g.387

Osborne & Sibley, 2020). Unfortunately, random-intercept cross-lagged panel models388

require at least three waves of data to be identified (Hamaker et al., 2015), and so we were389

limited by our two waves of data in this study. Moving forward, it will be vital to extend390

this study to include a third wave (and, if possible, additional waves) of behavioural and391

self-report data collection to determine if our results hold when accounting for stable392

between-person differences.393

Future research should expand our multi-wave behavioural and self-report approach394

to include additional measures. In particular, to provide a complete picture for the dual395

evolutionary foundations framework, future research should test whether group conformist396

predispositions predict future variation in RWA and social policy views. Evidence already397

suggests that RWA covaries cross-sectionally with conformist behaviour in the rule398

following task and social learning tasks (Claessens et al., 2023; Fischer et al., 2021).399

Extending this research longitudinally will allow researchers to make causal, rather than400

just correlational, claims in support of the dual evolutionary framework of political401

ideology.402
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Supplementary Figures
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Supplementary Figure 1 . Data collection timeline for NZAVS Wave 10, NZAVS Wave 11,

and both waves of economic game data collection (n = 631). Each point is an individual

participant. Note the break in data collection in February 2019 due to the Christchurch

terrorist attack.
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Supplementary Figure 2 . Density plots showing imputed values from 20 multiply imputed

datasets (pink) against observed values (blue). Data were imputed using predictive mean

matching.
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Supplementary Figure 3 . Confirmatory factor model for the cooperative phenotype in Wave

2. TG1 is treated as a binary endogenous variable, and the path for TG1 is constrained to

1. Numbers are unstandardised coefficients. *p < 0.05. TG1 = Trust Game (Give), TG2 =

Trust Game (Return), PGG = Public Goods Game, DG = Dictator Game.
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Supplementary Figure 4 . Social Dominance Orientation (mean score) is negatively related

to model-predicted cooperation latent variable scores.
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Supplementary Figure 5 . The cooperative phenotype predicts later support for income re-

distribution. (a) Cross-lagged panel model with the cooperative phenotype and support for

income redistribution. Support for income redistribution is treated as ordinal. Note that

measurement models for the cooperative phenotype latent variables are omitted from this

figure. Numbers are standardised coefficients, *p < 0.05. (b, c) Forest plots visualising the

change in cross-lagged paths when controlling for time-invariant covariates, individually and

in a full model. Points are unstandardised estimates, lines are 95% confidence intervals.
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Supplementary Figure 6 . The cooperative phenotype and income attribution beliefs do not

predict one another over time. (a) Cross-lagged panel model with the cooperative phenotype

and income attribution beliefs. Income attribution beliefs are treated as ordinal. Note that

measurement models for the cooperative phenotype latent variables are omitted from this

figure. Numbers are standardised coefficients, *p < 0.05. (b, c) Forest plots visualising the

change in cross-lagged paths when controlling for time-invariant covariates, individually and

in a full model. Points are unstandardised estimates, lines are 95% confidence intervals.
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Supplementary Figure 7 . The cooperative phenotype and support for the National Party

do not predict one another over time. (a) Cross-lagged panel model with the cooperative

phenotype and support for the National Party. Support for the National Party is treated

as ordinal. Note that measurement models for the cooperative phenotype latent variables

are omitted from this figure. Numbers are standardised coefficients, *p < 0.05. (b, c)

Forest plots visualising the change in cross-lagged paths when controlling for time-invariant

covariates, individually and in a full model. Points are unstandardised estimates, lines are

95% confidence intervals.
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Supplementary Tables

Supplementary Table 1

Self-report items from the New Zealand Attitudes and Values Study.

Item Description / Text Wave

SDO1 It is OK if some groups have more of a chance in life than
others

10 - 11

SDO2 Inferior groups should stay in their place 10 - 11
SDO3 To get ahead in life, it is sometimes okay to step on other

groups
10 - 11

SDO4 (reversed) We should have increased social equality 10 - 11
SDO5 (reversed) It would be good if groups could be equal 10 - 11
SDO6 (reversed) We should do what we can to equalise conditions for differ-

ent groups
10 - 11

RWA1 It is always better to trust the judgment of the proper au-
thorities in government and religion than to listen to the
noisy rabble-rousers in our society who are trying to create
doubt in people’s minds

10

RWA2 It would be best for everyone if the proper authorities cen-
sored magazines so that people could not get their hands
on trashy and disgusting material

10

RWA3 Our country will be destroyed some day if we do not smash
the perversions eating away at our moral fibre and tradi-
tional beliefs

10

RWA4 (reversed) People should pay less attention to The Bible and other old
traditional forms of religious guidance, and instead develop
their own personal standards of what is moral and immoral

10

RWA5 (reversed) Atheists and others who have rebelled against established
religions are no doubt every bit as good and virtuous as
those who attend church regularly

10

RWA6 (reversed) Some of the best people in our country are those who are
challenging our government, criticizing religion, and ignor-
ing the ’normal way’ things are supposed to be done

10

Income redistribution Redistributing money and wealth more evenly among a
larger percentage of the people in New Zealand through
heavy taxes on the rich

10 - 11

Income attribution If incomes were more equal, people would be less motivated
to work hard

10 - 11

Support for National Party Level of support for The National Party 10 - 11
Age What is your date of birth? 10
Gender What is your gender? (open-ended) 10
Ethnicity Which ethnic group do you belong to? (NZ census question) 10
Education level NZ Reg (0-10 education ordinal rank) 10
Socio-economic status NZSEI13 (NZ Socio-economic index) 10
Local deprivation Deprivation score 2013 (for Meshblock) 10
Religiosity Do you identify with a religion and/or spiritual group? 10
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