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Abstract7

In an online multilevel public goods experiment, we implement four treatments8

where we gradually increase the marginal per capita return of the global public9

good. First, we find evidence of an increase in the contribution to the global10

good (levelling-up effect). Secondly, subjects fund their higher contribution11

to the global good by reducing their contribution to the local good (substitu-12

tion effect) rather than by increasing total contribution, i.e., the sum of their13

contributions to the local and the global good (marginal crowding-in effect).14

Moreover, we observe that total contribution increases as a consequence of the15

mere introduction of the global good (categorical crowding-in effect). Finally,16

we observe that subjects continue to contribute to both public goods even when17

they are dominated in terms of costs and returns.18

JEL classification: C9; D71; H4.19

Keywords: Multilevel public goods game; online experiment; efficiency; social20

dilemma.21

1 Introduction22

The Multilevel Public Goods Game (MLPGG) is an experimental design charac-23

terised by multiple public goods in a nested structure. Decision makers are assigned24

to one of several groups and asked to allocate their endowment among their pri-25

vate account, the public good provided only to their group (namely, the local public26

good), and the public good provided to all the subjects in the game (namely, the27

global public good).28

This design has often been applied to investigate the tension between the in-29

dividual tendency to favour their own groups (in-group favouritism) and the kind30

of pro-sociality that leads individuals to contribute to the overall social benefit.31

This line of research typically acts on group composition to elicit identity. Buchan32

et al. (2009, 2011) apply the MLPGG to investigate the impact of globalisation on33
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2cdfef8212984e25b3794e57f4053512. Preregistration#45141 on AsPredicted.org is available upon
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the willingness of nationality-based groups to cooperate at the international level.34

Chakravarty and Fonseca (2017) study whether contributing to the local public good35

can be used to exclude members of other groups because of their lack of cooperation36

or to reward group members for their cooperation. Beekman et al. (2017) induce37

strong group identity by making groups conflict with each other in a pre-task. Gal-38

lier et al. (2019) measure in-group favouritism by eliciting group identity in subjects39

living in the same region of Germany. Finally, building on the established literature40

in the public good game (e.g., Martinangeli, 2021), Lange et al. (2022) differenti-41

ate between high- and low-endowment local groups to explore the effect of income42

heterogeneity on contributions.43

Furthermore, the manipulation of the marginal per capita return (MPCR) –44

i.e., the return of a unitary contribution – has allowed scholars to study to what45

extent changes in the relative efficiency of the local and the global public goods46

affect contribution decisions in the MLPGG. In fact, while it is an established result47

that an increase in the MPCR has a positive effect on contribution in the standard48

public good game (Ledyard, 1995; Chaudhuri, 2011; Isaac and Walker, 1988; Isaac49

et al., 1994; Zelmer, 2003), efficiency changes in the nested structure of the MLPGG50

entail additional trade-offs with several potential effects that make predictions on51

contributions less straightforward.52

In this study, we exclusively focus on efficiency effects and sterilise group identity53

by running our experiment online, thus obtaining complete anonymity and excluding54

any feedback on group composition. The main objective is to add robustness to the55

evidence collected in the MLPGG literature and systematise the mixed and non-56

conclusive findings. To this end, we perform a set of treatments which investigate57

how subjects’ allocation decisions are affected by the increase in the relative efficiency58

of the global public good. In particular, we investigate i) to what extent this increase59

levels up the contribution to the global good itself (levelling-up effect), ii) whether60

it decreases the contribution to the local public good – thus producing a substitution61

in the allocation between the local and the global goods – (substitution effect), iii)62

or whether it crowds in the overall amount contributed to the two public goods63

(marginal crowding-in effect). Furthermore, we follow Bowles and Polania-Reyes64

(2012) and Bowles (2016) and investigate the presence of a categorical crowding-in65

effect by adding a treatment where only the local public good is provided in order to66

single out the impact on total contribution of the mere addition of the global good.67

Our results provide robust evidence of a levelling-up effect. While we find no68

evidence of marginal crowding in, we observe a decrease in the contribution to the69

local public good that enables us to confirm the substitution effect. Moreover, the70

mere introduction of a global public good significantly increases total contribution,71

thus verifying the categorical crowding-in effect. Finally, we observe that subjects72

contribute to one of the public goods even when it is dominated by the other public73

good both in terms of costs and returns. This evidence reinforces the argument that74

in the context of the MLPGG, subjects’ decisions can be inconsistent with the narrow75

preference for maximising either individual or group payoffs, and may be driven, for76

instance, by preferences for allocations revealing inequity aversion or fairness criteria.77

This paper is organised as follows. Section 2 provides a review of the designs in the78

MLPGG literature and illustrates our experimental treatments and main hypotheses.79

Section 3 presents the main results, and Section 4 discusses them by positioning our80
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findings within the context of the MLPGG literature and presents directions for81

further research based on the limitations of this study.82

2 Methods83

In the MLPGG framework, subjects are placed both in a local and a global group,84

the former being nested in the latter to form a hierarchical structure. In fact, the85

nested structure is what distinguishes the MLPGG from other multiple public goods86

designs (e.g., Cherry and Dickinson, 2008; Bernasconi et al., 2009; Falk et al., 2013;87

McCarter et al., 2014). Moreover, an alternative approach to MLPGG design consists88

in keeping the standard single public good set up while allowing for different spillovers89

between the local and the global groups (Engel and Rockenbach, 2011; Güth and90

Sääksvuori, 2012).91

We illustrate the specific settings of our design to introduce the main features92

of the MLPGG structure. As depicted in Figure 1, we set two local groups of 493

members each, forming a global group of 8.94
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Figure 1: Structure of a Multilevel Public Goods Game.

Each subject has to decide how to allocate an initial endowment of 10 tokens among95

three alternatives: their private account, a local public good, and a global public96

good. Every token contributed to the local good is multiplied by a local-specific97

factor and then redistributed equally among all 4 members of the subject’s group,98

while every token allocated to the global good is multiplied by a global-specific factor99

and then redistributed equally among the 8 subjects. Finally, the tokens allocated100

to the private account are simply retained by the subjects.101

Given the structure of the game, the payoff of player i is equal to:102

πi = 10 − ci −Ci + α
M

∑
j=1

cj + β
N

∑
k=1

Ck. (1)

where c is the individual contribution to the local public good, and C is the individual103

contribution to the global good; α and β are the MPCRs of the local and global104

public goods, respectively; M and N represent the sizes of the local and global105

groups, respectively. Also, we will refer to T as the total contribution defined as the106

sum of c and C.107
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2.1 Review of related studies108

In recent years, several scholars have studied the efficiency effects in the MLPGG109

(Blackwell and McKee, 2003; Fellner and Lünser, 2014; Chakravarty and Fonseca,110

2017; Gallier et al., 2019). However, while the levelling-up effect has been con-111

firmed in all available studies, the debate concerning the substitution and marginal112

crowding-in effects is far from settled. On the one hand, Blackwell and McKee (2003)113

do not find any supporting evidence for the substitution effect and conclude that a114

rise in efficiency increases total contribution. On the other hand, more recent stud-115

ies (Fellner and Lünser, 2014; Chakravarty and Fonseca, 2017; Gallier et al., 2019)116

obtain instead a strong substitution effect, which in the case of Chakravarty and117

Fonseca (2017) and Gallier et al. (2019) fully balances the levelling up, leaving the118

total contribution unchanged. The differences in the results are accompanied by a119

high degree of heterogeneity in the experimental designs, involving the manipulation120

of group identity and of the relative efficiency.1121

Group identity manipulation serves the purpose of inducing in-group bias in the122

context of the MLPGG structure. While Blackwell and McKee (2003) apply a mini-123

mal identity approach (Tajfel, 1970, 1974, 1982) and Fellner and Lünser (2014) rely124

on random assignments of individuals to different groups, Chakravarty and Fonseca125

(2017) implement an endogenous reinforced procedure to form groups and make126

group identity more salient before subjects play the game. In contrast, Gallier et al.127

(2019) set up an artefactual field experiment exploiting the fact that participants128

belong to municipalities within the same region to bring out localism in a natural129

way. These differences are bound to impact on the efficiency effects as they affect the130

trade-off between the contribution to the subjects’ own group and the global public131

good differently.132

There are also significant differences in terms of efficiency manipulation. Indeed,133

while Blackwell and McKee (2003) employ four different efficiency treatments, the134

subsequent studies only rely on two. In particular, both Chakravarty and Fonseca135

(2017) and Gallier et al. (2019) rely on a simplified design where only two critical136

treatments are compared. In the first treatment, the MPCRs of the public goods are137

normalised for group size (i.e., β = M
N α), while in the second the MPCRs are equal138

(i.e., α = β). This experimental setting eliminates the trade-offs between returns,139

strategic risk and costs, and it is likely to work in favour of a levelling up and140

against the marginal crowding-in effect. Indeed, in the normalised case, the goods’141

total returns are equal (as αM = βN) but the local public good is safer in terms of142

strategic uncertainty and less costly, thus undermining the incentive to contribute143

to the global good. Conversely, when α = β, the two goods are equally costly for the144

player but the potential returns for the global good are higher, providing a strong145

incentive to choose the global good. Consider for example the setup of Gallier et al.146

(2019) with 2 local groups of 4 members. In the first treatment, where α = 0.5147

and β = 0.25, the revenue generated by a token contributed to the local public148

good is twice the revenue generated by a token contributed to the global good but149

only half of the players enjoys it. In the second treatment, where α = β = 0.5, the150

revenue generated by the public goods is the same, but in the case of the global151

1While the MLPGG is usually implemented in lab setting and with repeated interactions, Gallier
et al. (2019) rely on a one-shot field experiment. However this does not seem to account for the
differences in the empirical results in terms of the impact of efficiency changes and in-group bias.
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public good, it is enjoyed by all 8 players rather than just 4. Therefore, while the152

evidence of levelling up obtained by comparing only the two critical cases might be153

overestimated and hardly generalisable, Chakravarty and Fonseca (2017) and Gallier154

et al. (2019) are, nevertheless, the only two studies that do not find any evidence of155

marginal crowding-in.156

Table 1 provides a summary of the differences in terms of efficiency treatments157

and group identity elicitation in the previously mentioned studies.158

Authors Type Iterations α β M, N Group
Identity

Gallier et al. Field One-shot 0.5 0.25, 0.5 4, 8 Neighbourhood(2019)

Chakravarty, Fonseca Lab Repeated 0.4, 0.8 0.4 3, 6 Klee-Kandinsky
(2017) task

Fellner, Lünser Lab Repeated 0.4 0.2, 0.3 4, 8 No manipulation(2014)

Blackwell and McKee Lab Repeated 0.3 0.1, 0.15, 4, 12 Group colours(2003) 0.2, 0.3

Table 1: Summary of experimental designs employed to explore changes in relative efficiency in
the MLPGG literature. Type: whether the experiment was run in the field or in the lab; α:
local MPCRs for each treatment; β: global MPCRs for each treatment; M: number of local group
members; N: number of global group members; Group identity: strategy used to manipulate group
identity (if present).

Scholars have exploited the characteristics of the normalised efficiency treatment159

mentioned above to test in-group favouritism in the MLPGG setup. Indeed, the two160

public goods produce the same expected gain (in the case of equal contribution by161

each local-group member) and, thus, the evidence that people tend to contribute162

more to the local public good than to the global public good has been interpreted as163

revealing a bias in favour of the local. This evidence was standard in the MLPGG164

experiments (Blackwell and McKee, 2003; Fellner and Lünser, 2014; Chakravarty and165

Fonseca, 2017), up until Gallier et al. (2019) who could not replicate it. However, de-166

spite the robustness of this effect across studies, its interpretation is still controversial167

since the normalised case maintains an imbalance between the two public goods in168

terms of strategic uncertainty and opportunity cost in the contribution. Chakravarty169

and Fonseca (2017), for instance, see it as a consequence of the lower degree of strate-170

gic uncertainty in cooperation at the local level due to the lower number of players171

(size effect). A similar conclusion is reached by Gallier et al. (2019) who, in reviewing172

the previous findings, point out that a larger contribution to the local public good173

in the normalised treatment is not per se evidence of parochialism since this may174

derive from the contribution being responsive to MPCR and irresponsive to group175

size. The role of strategic uncertainty might also explain why, in Fellner and Lünser176

(2014), higher returns alone are not sufficient to sustain contribution to the global177

public good unless they are combined with feedback on the contribution of others.178

Another common result in the literature is that, albeit lower, contribution to the179

local public good persists even when the MPCRs are equal. This result somehow180

questions the role of efficiency as the sole driver of contribution. Chakravarty and181
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Fonseca (2017) interpret it as a sign that financial considerations do not totally182

overcome the effect of (local) group social identity. However, the literature has not183

yet tested whether the contribution to the global public good persists when there184

are no financial incentives.185

Finally, in a standard PGG, Cherry and Dickinson (2008) and Bernasconi et al.186

(2009) show that the addition of an identical public good to the players’ choice set187

leads to an increase in total contribution. More recently, Chakravarty and Fonseca188

(2017) document the presence of the same categorical crowding-in effect in the con-189

text of a MLPGG by showing that adding a local public good to an already available190

global one increases total contribution.191

2.2 Our experimental design192

The general objective pursued by our pre-registered design is to provide robust evi-193

dence of efficiency effects in the MLPGG. Firstly, we investigate the robustness of the194

levelling up by studying whether the contribution to the global public good always195

increases whenever its relative efficiency rises. Secondly, we investigate whether such196

an increase in efficiency produces a marginal crowding in that increases total con-197

tribution or induces a substitution with subjects simply shifting their contribution198

choice between the two public goods.199

The review of experimental evidence suggests that results are sensitive to the200

specific characteristics of the designs. Namely, the variety of strategies adopted to201

induce group identity might condition the replication of stable tendencies in con-202

tribution decisions. Consequently, we opted to avoid any manipulation of group203

identity in order to minimise its effects on the allocation decisions between the local204

and the global public good. Accordingly, we provided participants with no group205

characterisations or feedback on group composition.206

Moreover, since the experiment was run online, no other visual reference was207

available to subjects, thus making it possible to avoid other sources of potential208

identification. Finally, the decision to implement a one-shot game instead of a re-209

peated one reduces the opportunity for the individuals in the local groups to learn210

and adopt strategic spillovers across rounds.211

In a between-subjects design, we keep α at a fixed value of 0.6 across all treat-212

ments, whereas β takes values of 0.15, 0.30, 0.45 and 0.6. Table 2 provides a summary213

of all the parameters across treatments and, to better clarify the social efficiency of214

each public good, the value of the total benefit (TB), defined by Gallier et al. (2019)215

as the individual earnings from a good obtained when every group member makes a216

one-token contribution to it (i.e., αM and βN respectively).217
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Treatment Local PG Global PG
M α TB N β TB

T0 4 0.6 2.4 - - -
T1 4 0.6 2.4 8 0.15 1.2
T2 4 0.6 2.4 8 0.3 2.4
T3 4 0.6 2.4 8 0.45 3.6
T4 4 0.6 2.4 8 0.6 4.8

Table 2: Summary of treatments’ parameters.

In line with Blackwell and McKee (2003), treatments involve only the manipulation218

of β. Specifically, T2 and T4 represent the two commonly implemented special cases.219

On the one hand, T2 corresponds to the situation where the returns of the public220

goods are normalised (αM = βN), thus sterilising any efficiency effect due to scale.221

Consequently, the local good is less costly and hence less risky, given that the indi-222

vidual return from a token contributed to this public good is higher than the return223

of a token contributed to the global public good.224

Conversely, T4 corresponds to the opposite case in which marginal returns are225

equal (α = β). Therefore, the public goods are equally costly, but the global public226

good is more efficient because of the scale effect. This feature has two main implica-227

tions. Firstly, for the individual player, the two public goods are equally risky as the228

return from the contribution is the same. Secondly, while in T2 the members of the229

local group are better off if their fellow member i contributes to the local account230

rather than to the global one (as α > β), this is not the case for T4 (given that α and231

β are equal). Therefore, contributing to the local public good in T4 is neither less232

costly for the contributors nor does it provide higher payoffs for their fellow local233

group members. Thus, the only difference between the two public goods in T4 is that234

contribution to the local public good excludes the members of the other group from235

the benefit of the public good provision.236

Differently, in treatment T1 – which is a specific novelty of our design – we237

introduce a global public good that is worse than the local one in all respects. It is238

more costly – β is lower – and the TB is lower as well. Hence, payoff-wise, there is239

no incentive to contribute to the global public good, and the decision to contribute240

may then be motivated by concerns about equity and fairness.241

T3, which is analogous to the treatment used by Fellner and Lünser (2014), is an242

intermediate case where both the trade-offs of cost and total benefit are present –243

α > β but αM < βN – and affect the decision in opposite directions, favouring contri-244

bution to the local and to the global public good, respectively. Finally, treatment T0245

is designed to test for the categorical crowding-in effect, given that subjects in this246

treatment can only contribute to a local public good. Thus, we test our hypothesis247

by adding a global good to a situation where only the local good is present, and not248

viceversa as in Chakravarty and Fonseca (2017).249
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2.3 Hypotheses250

Our design enables us to single out three main hypotheses which address the main251

efficiency effects investigated in the MLPGG literature.252

Hypothesis 1 (levelling up): Average contribution to the global public good C̄ is253

an increasing function of β; i.e. individuals tend to increase their contributions to254

the global good as its relative efficiency increases.255

Hypothesis 2 (substitution effect): Average contribution to the local public good256

c̄ is a decreasing function of β; i.e. individuals tend to decrease their contributions257

to the local good as the relative efficiency of the global good increases.258

Hypothesis 3 (marginal crowding in): Average total contribution T̄ is an in-259

creasing function of β; i.e. individuals tend to increase their overall contributions as260

the relative efficiency of the global good increases.261

As for the categorical crowding in, we formulate the following hypothesis.262

Hypothesis 4 (categorical crowding in): Average total contribution T̄ increases263

as a consequence of the addition of a global good per se.264

2.4 Implementation265

The experiment was implemented using oTree (Chen et al., 2016) and conducted266

online on the Prolific platform (Palan and Schitter, 2018), which allowed for the267

recruitment of a socio-demographically varied and well-powered sample with a guar-268

antee of complete anonymity and full randomisation. A total of 802 UK nationals269

participated in two different sessions. 80 subjects participated in the first session270

(run as a pilot), and the remaining 722 in the second session.2 Each subject was ran-271

domly assigned to one of the treatments and then to a local and a global group. We272

succeeded in obtaining sub-samples of almost the same size, although some dropouts273

led to slight imbalances due to the substitution procedure which randomly assigns274

new entrants to treatments. Table 3 reports on our sample’s size and demograph-275

ics and shows that the treatment sub-samples were homogeneous in terms of key276

individual-specific variables confirming that the randomisation of individuals across277

treatments worked successfully.3 It is also worth noticing that compared to exper-278

iments in the lab, which are the standard in the MLPGG literature, the average279

age of our participants is notably higher, and the fraction of students is lower, thus280

making our sample more representative of the actual population.281

2We aggregated the two sessions because no substantial changes occurred between sessions 1 and
2, and we have chosen out of caution the same time slots and days of the week to launch them.

3There is no statistically significant difference across treatments at any level of significance. We
performed Kruskal-Wallis tests for the variables: age, income, socioeconomic status and education,
and Fisher’s tests for the dichotomous variables: gender, student status and employment status.
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N Age Male Income Student Soc. status Edu. Employed

T0 164 36.28 0.32 2.59 0.23 5.39 3.68 0.70
T1 160 35.01 0.31 2.42 0.20 5.31 3.79 0.74
T2 164 33.89 0.30 2.27 0.26 5.36 3.64 0.70
T3 160 34.28 0.37 2.59 0.18 5.46 3.72 0.68
T4 154 34.16 0.30 2.64 0.20 5.32 3.65 0.76

Table 3: Sample sizes and participants’ average characteristics by treatment. Education is coded
as: 1 “no formal qualifications”, 2 “secondary education”, 3 “high school diploma”, 4 “undergraduate
degree”, 5 “graduate degree”, 6 “doctorate degree”. Personal income is coded as: 1 “less than 10k”, 2
“10–20k”, 3 “20–30k”, 4 “30–40k”, 5 “40-50k”, 6 “50-60k”, 7 “60-70k”, 8 “80-90k”, 9 “greater than 90k”.
Socioeconomic status refers to participants self-reported place on a ladder representing society from
1 to 10.

After going through the instructions – available in Online Appendix F –, subjects282

faced the decision on the main task, i.e., how to allocate their endowment between283

their personal account, the local public good and the global public good. After the284

decision task, participants answered questions to measure their empirical expecta-285

tions, personal normative beliefs, and normative expectations (Bicchieri and Xiao,286

2009; Bicchieri and Chavez, 2010).4 At the end of the experimental questionnaire,287

subjects replied to three control questions and a 3-item Cognitive Reflection Test in288

the standard version proposed by Frederick (2005), followed by subjects’ elicitation289

of their social and risk preferences using questions AF.1.2, AF.2.1, AF.3.2, AF.4.3,290

AF.5.1. and AF.6. from Falk et al. (2018).291

Each participant was endowed with 10 tokens and advised in the instructions292

that tokens would be converted into pounds at the end of the experiment at a given293

rate (i.e., 1 point corresponding to £ 0.025). Overall, the average payment was £294

1.13 (out of which £ 0.50 were show-up fees).295

3 Results296

Figure 2 shows both the average contribution to the local and global goods for each297

treatment, and the average total contribution. Local and global contributions are298

always positive across treatments and show opposite trends as β increases (see panels299

a and b). In contrast, total contribution appears stable between T1 and T4, but lower300

in T0 (see panel c).301

4The effect of norms in shaping contributions is a growing topic in the PGG literature (e.g.,
Engel and Kurschilgen, 2020; Bašić and Verrina, 2021; Catola et al., 2021; Kandul and Lanz, 2021;
Otten et al., 2021). We will investigate the impact of norms in the MLPGG in further research.
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Figure 2: Average contributions per treatment. C.I. at the 95% level.
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These general trends are only partially confirmed by non-parametric tests of the dif-302

ferences between consecutive treatments. The difference in the global contribution303

is shown to be statistically significant only in the comparison between T2 and T3304

(MW-U tests, T1 −T2, p = 0.0502; T2 −T3, p = 0.0003; T3 −T4, p = 0.3700). A similar305

result holds for the contribution to the local public good. Indeed, the decrease in306

contribution is only statistically significant when moving up from T2 to T3 (MW-U307

tests, T1 − T2, p = 0.6124; T2 − T3, p = 0.0020; T3 − T4, p = 0.2135). However, we308

must note that comparisons between non-consecutive treatments always provide sta-309

tistically significant differences for contributions both to the local and global public310

goods. Comparisons across all treatments are provided in Online Appendix B.311

Also the non-parametric tests confirm that there is no significant increase in total312

contribution as β increases from T1 to T4 (MW-U tests, T1 − T2, p = 0.1974; T2 − T3,313

p = 0.1237; T3 − T4, p = 0.4479). In contrast, when only a local good is present, the314

total contribution is lower than in all the other treatments (MW-U tests, p < 0.001315

for each comparison between T0 and other treatments). It is worth underlining the316

statistical significance of the comparison between T0 and T1, as it shows that the317

addition of an inefficient public good is enough to increase total contributions.318

3.1 Contribution to the local and global public goods319

In this subsection, we focus our analysis on the contributions to each public good and320

leave the study of the total contribution to the following subsection. Accordingly,321

we exclude the observations of T0 from this analysis, given that subjects in that322

treatment do not face the decision on whether (and how much) to contribute to the323

local or the global good since there is no global public good in T0.324

To test our hypotheses, we perform a set of OLS regressions using β – i.e., the325

MPCR of the global public good – as the main regressor to estimate the average effect326

of changes in efficiency on the local and global contributions, respectively. We chose327

the OLS for comparability with the main studies in the literature (see Gallier et al.,328

2019; Blackwell and McKee, 2003), however, applying Tobit models provides consis-329

tent results (see Online Appendix C). Control variables include socio-demographic330

information collected through Prolific (age, gender, income, socioeconomic status,331

education, employment status and student status) and a set of individual-specific332

characteristics about preferences (altruism, patience, risk, trust, negative and posi-333

tive reciprocity) collected in the post-task questionnaire. We also include a variable334

to measure the response time in the task, a score variable for correct answers in the335

Cognitive Reflection Test, and a measure of the performance in three comprehension336

questions. Given that the task, although simple, entails computational difficulties,337

we include the individual comprehension score as a control variable, thus allowing338

for some degree of miscalculation.5339

5In Online Appendix E we consider sub-samples based on the number of correct answers. We
find no difference in the results, except for the categorical crowding-in effect, discussed in Subsection
3.2.
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(1) (2) (3) (4)
Local Global Local Global

contribution contribution contribution contribution

β -3.245*** 4.158*** -3.206*** 4.189***
(0.541) (0.550) (0.609) (0.605)

Constant 5.147*** 2.052*** 2.961*** 0.639
(0.231) (0.197) (0.755) (0.782)

Controls No No Yes Yes

Observations 638 638 525 525
R2 0.052 0.079 0.105 0.147

Table 4: OLS regressions with robust standard errors in parentheses. Columns (1)-(2) show the
results from regressions without controls. Columns (3)-(4) show the results from regressions that
include control variables. Coefficients of the control variables are available in Online Appendix D.
* p < .05, ** p < .01, *** p < .001.

Table 4 shows that, on average, the effect of β is positive for the contribution to the340

global good (levelling-up effect) and negative for the contribution to the local good341

(substitution effect), thus leading to our first two results.342

Result 1 (levelling up): Contribution to the global public good on average increases343

as β increases.344

Result 2 (substitution effect): Contribution to the local public good on average345

decreases as β increases.346

Therefore, Result 1 and Result 2 indicate that individuals tend to substitute their347

contribution to the local public good with that to the global good as the relative348

efficiency of the latter increases. However, the robustness of these results might349

appear in contrast with the non-parametric tests on the differences in contribution350

between consecutive treatments presented above. To further investigate this poten-351

tial limitation, we run an OLS analysis employing treatment dummy variables rather352

than regressor β (see Online Appendix D). The results confirm that levelling up and353

substitution do not always occur between successive steps across our treatments.354

However, we need to consider that the differences in the relative efficiency between355

consecutive treatments are very small, potentially reducing their impact on changes356

in contributions. Indeed, when bigger jumps are considered – i.e. comparisons be-357

tween non-consecutive treatments – the differences in contributions both to the local358

and global public good are always statistically significant. Therefore, we cannot, in359

principle, exclude that the lack of statistical significance is due to a lack of power.360

To further analyse the relationships between Result 1 and Result 2, we check,361

within each treatment, which public good receives the higher average contribution.362

Figure 3 shows the difference between the average contribution to the local good and363

the average contribution to the global good by treatment (i.e., c̄−C̄). This difference364

is positive in T1 and T2, whereas in T3 and T4 it would appear to be negative.365

Indeed, in both T1 and T2 the average contribution to the local good is significantly366

higher than the average contribution to the global good (Wilcoxon signed-rank tests,367

p < 0.001 in both cases), while the opposite is true for T3 and T4, even though this368
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difference is statistically significant only in T4 (Wilcoxon signed-rank tests, p = 0.1670369

for T3; p = 0.0007 for T4).370
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Figure 3: Difference between average contributions to the local and global goods per treatment.
C.I. at the 95% level.

Therefore, we observe that subjects contribute more to the local public good unless371

the global one yields a higher total benefit. This analysis is connected to the debate372

concerning the interpretation of the treatment where the total benefits are equal373

(i.e., T2). The existing literature finds the same positive difference as in our T2, with374

the exception of Gallier et al. (2019). Even if the interpretation of this result, which375

relies on strategic risk and size effect (as proposed by Chakravarty and Fonseca,376

2017), seems more suitable in our case, our design does not allow us to exclude that,377

indeed, in-group bias plays a role. Finally, the trade-off between opportunity cost378

and potential returns in T3 may explain why our result differs from the literature.379

Indeed, while Fellner and Lünser (2014) obtain an average contribution to the global380

public good that is significantly higher than the average contribution to the local381

public good, we find that this difference is not statistically different from zero.382

3.2 Total contribution383

Result 1 and Result 2, while questioning the possibility of an increase in the total384

contribution, cannot rule it out. Indeed, the presence of a reallocation of resources385

between the local and global public goods does not exclude the possibility of an386

overall increment in the total amount contributed. To investigate this possibility, we387

again use regressor β, representing the MPCR of the global public good – which we388

impute to 0 for T0 –, and estimate its impact on total contribution to test for the389

existence of a marginal crowding-in effect. Differently from the analysis in Table 4,390

however, we add a distinct regressor, G, to identify, if present, a categorical crowding-391

in effect. G is a dummy variable that is equal to 1 if there is a global public good392

(hence, for observations in T1, T2, T3, and T4) and 0 otherwise (hence, for observations393

in T0).394

Table 5 reports on the results of the regression on total contribution of regressors395

G and β (Column 1), with the inclusion of control variables (Column 2). We can396

derive our third and fourth results from this analysis.397

Result 3 (marginal crowding in): There is no statistically significant evidence of398
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a marginal crowding-in effect.399

Result 4 (categorical crowding in): The introduction of an additional global400

public good produces per se a statistically significant increase in total contribution.401

(1) (2)
Total Total

contribution contribution

G 1.065*** 1.160***
(0.319) (0.334)

β 0.914 0.745
(0.594) (0.642)

Constant 6.134*** 2.168**
(0.218) (0.762)

Controls No Yes

Observations 802 658
R2 0.051 0.164

Table 5: OLS regressions with robust standard errors in parentheses. Column (1) shows the results
of the baseline specification. Column (2) shows the results of the regression that includes control
variables. In T0, we impute the value of 0 to β. * p < .05, ** p < .01, *** p < .001.

While introducing an additional global good increases the overall level of contribu-402

tions, the marginal increase in efficiency is completely ineffective in increasing total403

contribution. In fact, changes in relative efficiency have only redistributive effects404

and do not induce subjects to increase their overall contribution.405

Our analysis of marginal crowding in does not consider the fact that the total406

efficiency of overall contribution varies across treatments. To provide further detail407

on total contribution, we compute an index of relative efficiency (REI) as the ratio408

between the actual generated public good per treatment and the maximum attainable409

level per treatment, that is:410

REI = c̄ ⋅ TBc + C̄ ⋅ TBC

10 ⋅max{TBc, TBC}
, (2)

where TBc is the total benefit of the local public good, and TBC is the total benefit of411

the global public good (see Table 2). Results are shown in Table 6.6 By construction,412

the value of the index in T0 and T2 is equal to 1/10 of the total contribution (as the413

total benefits cancel out), while it is lower for all other treatments (as TBc ≠ TBC and414

the contribution to both public goods is always positive). Therefore, for any given415

level of the total contribution, T2 produces the highest relative efficiency because,416

in terms of efficiency, the two goods are perfect substitutes. As long as players417

contribute, it does not matter how they allocate their resources since there are no418

“wrong choices”.419

The sharp decline in the REI in T2, T3 and T4 is caused specifically by the420

combination of a lack of marginal crowding in and the persistence of the contribution421

to the local public good. In other words, as the difference in total benefits between422

6Non-parametric tests show that these values differ significantly by treatment (Kruskal–Wallis
test, p < 0.001; MW-U tests for pairwise comparisons, all p’s < 0.001).
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the global and the local public goods increases, subjects throw away the opportunity423

for a greater total benefit by keeping on contributing to the local good and, at the424

same time, by not increasing their total contribution. The same reasoning applies425

to the difference between T0 and T1. Subjects choose to partially contribute to426

the inefficient public good, thus obtaining a total benefit lower than the maximum427

attainable level even though the total contribution in T1 is higher than in T0.428

T0 T1 T2 T3 T4
REI 61.3% 58.93% 75.0% 66.6% 59.7%

Table 6: Relative Efficiency Index (REI) per treatment.

Finally, it is worth mentioning that the presence of the categorical crowding-in effect429

is the only result that does not hold in the restricted analysis where we select only430

those participants who perform well in the comprehension questions. Indeed, intro-431

ducing a relatively inefficient additional public good does not produce a statistically432

significant increase in total contributions for this category of people, even though433

their contribution to both public goods remains significantly positive (see the Online434

Appendix E).435

4 Concluding remarks436

In an online multilevel public goods experiment, we investigated the effects of chang-437

ing the MPCR of the global public good on contribution decisions. The general438

objective was to systematise the evidence and interpretations provided in the litera-439

ture while adding, at the same time, new insights on some aspects which have either440

been neglected or not well-understood. In particular, we aimed to shed light on441

whether and to what extent increasing the MPCR of the global public good induces442

the levelling up of contribution to the global good and, if this was the case, whether443

and to what extent this effect is accompanied by a decrease of contribution to the444

local good – i.e., by the substitution effect – or by an increase in total contributions445

– i.e., by the marginal crowding-in effect. Moreover, by adding a control treatment446

where only the local public good is provided, we were able to measure the effect of447

the mere addition of a global public good per se – i.e., the categorical crowding-in448

effect.449

Table 7 summarises the evidence collected in previous studies for each of the450

effects analysed. We briefly discuss them in the summary of our main findings.451

The levelling-up effect is the most robust evidence in the literature, as it has been452

repeatedly replicated, including in the recent papers by Chakravarty and Fonseca453

(2017) and Gallier et al. (2019). We confirm this effect with our Result 1 and provide454

a generalisation by extending the analysis to a series of efficiency increases of the455

global good, which allowed for an estimation of the average linear effect and many456

more pairwise comparisons than those usually referred to in the standard literature.457

The evidence concerning the substitution effect and the marginal crowding-in458

effect is much more mixed. For Blackwell and McKee (2003) there is no substitution459

from the local to the global, but only an increase in the total contribution; Fellner460

and Lünser (2014) find that both the effects are jointly active following the rise in the461
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Authors Levelling Substitution Marginal Categorical
up crowd. in crowd. in

Gallier et al. (2019) Y Y N –

Chakravarty, Fonseca (2017) Y Y N Y

Fellner, Lünser (2014) Y Y Y –

Blackwell and McKee (2003) Y N Y –

Our Study Y Y N Y

Table 7: Summary of the main results in the MLPGG literature, including our study. Legend: Y =

the effect is found; N = not found; – = not investigated.

productivity of the global good; only Chakravarty and Fonseca (2017) and Gallier462

et al. (2019) find that substitution cancels out any increase in total contribution. This463

latter finding is consistent with our Result 2 and Result 3 as we also observe that464

as the efficiency of the global public good increases, the levelling-up is financed out465

of a complete substitution of the contribution to the local public good, thus leaving466

total contribution unchanged. However, our design offers more robust evidence for467

both the decrease in the contribution to the local public good and the stability of468

total contribution, which we test at several levels of relative and absolute efficiency.469

Notably, the decision to sterilise the group identity condition – usually manipulated470

in the standard multilevel design (one exception being the baseline condition in471

Gallier et al., 2019) – might have contributed to clearing these results.472

With Result 4, we confirm the findings of Cherry and Dickinson (2008) for the473

standard PGG who show that adding the possibility to contribute to a larger number474

of public goods brings about a rise in total contribution. Moreover, we produce a new475

piece of evidence in the context of the MLPGG design. Differently from Chakravarty476

and Fonseca (2017) who add a local public good to a baseline condition with only a477

global good, we added a global good to the local good in the baseline. However, we478

do find the same positive effect on total contribution.479

Finally, by looking at the within-treatments analyses, we also confirm several480

standard results in the literature and provide some novel insights. Firstly, the cir-481

cumstance that subjects contribute more to the local good until the global good has482

a higher total benefit confirms a common finding in the MLPGG literature (Black-483

well and McKee, 2003; Fellner and Lünser, 2014; Chakravarty and Fonseca, 2017).484

While we believe that in our anonymous and one-shot setting this result is likely to485

be explained by the lower strategic uncertainty of the local public good, this inter-486

pretation cannot be considered the only plausible one unless a disentanglement of the487

individual propensity to reduce strategic risk (by opting for the public good where488

fewer players are involved) is implemented by design. Secondly, we focused on two489

treatments in which one of the public goods is financially dominated by the other.490

In the case of T4, it is the local public good that is (weakly) dominated; in accor-491

dance with the literature, we find that, despite the lack of incentives, subjects keep492

contributing to the local public good. This suggests that allocation criteria other493

than individual payoff maximisation are at stake. On the other hand, with our T1,494

we provide a new test of a condition where the global public good is both riskier and495

less productive. In this case, the positive and significant contribution to the global496
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public good cannot be justified on the grounds of individual payoff and depends on497

a specific willingness to contribute to a public good that benefits all players, such as,498

for example, fairness concerns or inequity aversion. In this sense, it is worth noting499

that the contribution to the global public good in T1 and the local public good in T4500

remain significantly positive even for the restricted sample of those with a relatively501

higher comprehension of the task.502

However, the explanation of this kind of decision in terms of some preferences503

which do not respond to individual or group utility maximisation is beyond the scope504

of our design and is left for further research. Likewise, additional investigation of505

the motivations that explain the stability of total contribution is required. It might506

be the case that a heuristic imposing a stable diversification between one’s private507

account and the total contribution is at stake. However, the validity and robustness508

of this hypothesis require testing with a dedicated design (e.g., by comparing T0509

with a multilevel setting where more than one public good is added). Moreover, this510

hypothesis does not apply to the levelling up and substitution effects since, under511

such invariant automatic heuristics, changes in efficiency could not affect contribution512

decisions.513
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