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中 文 摘 要 ： 雖然現實經濟體系中許多公共財都是單獨由私人部門提供，

未得到任何政府補助，但現有的排擠效果理論和實驗文獻卻

都假設政府捐獻（租稅）和私人捐獻用來提供 ＇同一個＇ 

的公共財。本研究提出一對排擠效果的實驗檢驗，在實驗中

私人提供的公共財和政府提供的公共財為兩個不同的公共

財。藉由變化這兩個公共財的邊際每人報酬 (MPCRs), 我們

可以探討當私人提供的公共財較政府提供的公共財對消費者

有較高價值時，捐獻的動機如何受到租稅影響，反之亦然。 

 

對於租稅如何影響私人捐獻，一個普遍的看法是租稅的提高

會完全或部分排擠私人自願捐獻。此一看法受到許多實證與

實驗結果的支持。然而這些研究的一個共同特性是，這些研

究只考慮一個公共財，而此一設定和現實世界中同時存在不

只一個公共財的事實相違背。本文嘗試採用實驗方法去檢驗

排擠效果，在實驗中存在兩個公共財。其中一個公共財稱為

組公共財，另一公共財稱為社會公共財。這兩個公共財對實

驗參與者有不同的情緒或實體上的距離。本文的主要發現

是，當租稅從零增加到一個正的水準，租稅的提高反而誘發

更多對這個公共財的自願捐獻。亦即事實上租稅不僅沒有排

擠私人捐獻，反而提高私人捐獻。 

中文關鍵詞： 排擠效果； Crowding-in； 實驗； 公共財； 組公共財； 

社會公共財 

英 文 摘 要 ： The existing theoretical and experimental literature 

on crowding-out assumes that taxes and private 

contribution are used to fund the ＇same＇ public 

good.  Confined to this assumption, despite 

preferences being pure or impure altruism, 

theoretical results can only predict crowding-out, 

unable to explain an outcome of crowding-in.  

Furthermore, this assumption ignores the fact that 

many public goods are provided by the private sector 

alone, receiving no support from the government.  

This research provides an experimental examination on 

the crowding-out effect when both publicly and 

privately provided public goods are present.  It is 

found that when both privately and publicly provided 

public goods are equally valuable to subjects, or 

when the latter is more valuable than the former, the 

traditional results of crowding-out occur.  However, 

crowding-in is present if the privately provided 



public good is relatively more valuable as compared 

with the publicly provided public good. 

 

A prevalent view regarding the effect of the tax on 

voluntary contributions to the public good is that 

the increase in the tax will completely or partially 

crowd out voluntary contributions.  This view has 

been supported by many empirical and experimental 

studies.  However, a common feature of these studies 

is that only one public good is considered, and this 

setup differs considerably from the reality of the 

real world that more than one public good co-exist.  

This paper attempts to test the crowding-out 

hypothesis via experiments in which there are two 

public goods.  One public good is the group public 

good, and the other is called the societal public 

good.  The two public goods reveal different 

emotional or physical distances to subjects.  A main 

finding of this paper is that when the tax increases 

from zero to a positive level, the increase in the 

tax induces more voluntary contributions to both 

public goods.  That is, a crowding-in actually 

occurs. 

英文關鍵詞： Crowding-out； Crowding-in； Experiments； Public 

goods； Group public good； Societal public good 
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1. INTRODUCTION 

Many public goods are jointly provided by the public and private sectors.  Some charitable 

organizations and educations are examples.  The theoretical papers by Warr (1982, 1983), 

Roberts (1984, 1987), and Bergstrom, Blume, and Varian (1986) suggest that government 

contributions to the public good that is provided by the private sector may be neutral.  In the 

model each individual i has income iw  and pays a lump-sum tax i  ( ii w0 ).  After 

paying the tax, i voluntarily makes a contribution ig  to a public good and spends the rest of his 

income on his private good consumption ix .  The total supply of the public good is the sum of 

all individuals’ private contributions (  i igG ) and government contributions (  i iT  ).  

Individual i’s utility maximization problem is ) ,( max
 ,

TGxu ii
gx ii

 , subject to his budget constraint 

iiii wgx   .  Since private contributions and government contributions are perfect 

substitution in the utility function, if i  does not exceed individual i’s private contribution 

without taxation, he will simply substitute government contributions for private contributions 

dollar for dollar as his tax increases.  As a result, government contributions will completely 

crowd out private contributions. 

In the setting above, i’s preference toward the public good is purely altruistic.  That is, he 

only cares about the total contributions G+T, not his private contribution ig , nor the relative 

magnitudes of the private contributions and government contributions that the total contributions 

are composed of.  Besides total contributions, Andreoni, (1989, 1990) assumes that an 

individual also obtains some private benefit from the act of giving, which he refers to as 

“warm-glow.”  By adding the warm-glow component ig , the utility function becomes 

) , ,( iii gTGxu  , in which government contributions and private contributions are no longer 
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perfect substitution.  Therefore, individuals will reduce their own contributions less than dollar 

for dollar as government contributions to the public good increase.  This partial crowding-out 

result has been supported by many empirical studies (Abrams and Schmitz, 1978; Reece, 1979; 

Schiff, 1985; Kingma, 1989; Khanna, Posnett, and Sandler, 1995; Payne, 1998, 2001; Khanna 

and Sandler, 2000; Okten and Weisbrod, 2000; and Hungerman, 2005) and experimental 

examinations (Andreoni, 1993; Chan, Godby, Mestelman, and Muller, 2002; Eckel, Grossman, 

and Johnston (2005), in which the evidence often exhibits slight or modest levels of 

crowding-out, and sometimes even a crowding-in. 

Despite the warm-glow component, Andreoni (1989) also assumes that the public good 

consumption comes from the sum of government and private contributions.  Subsequent 

experimental studies generally follow this setup, implicitly assuming that the two sources are 

used to fund the “same” public good.  However, as observed in the real world, many public 

goods are provided by the private sector alone and receive no support from the government.  

Churches, the Red Cross, private shelters, private dog pounds, and private lighthouses are 

examples.  Assuming that private and government contributions are used to fund the “same” 

public good implies that private and government contributions yield the same marginal benefits 

to taxpayers, excluding any possibility that individuals may benefit more from either one than 

the other, and the subsequent influences that taxes may have on private contributions.  

Furthermore, confined to this assumption, pure and impure altruism can only predict a degree of 

crowding-out between zero and one, unable to explain an outcome of crowding-in.  However, 

some empirical studies indeed find crowding-in (Khanna, Posnett, Sandler, 1995; Okten and 

Weisbrod, 2000).  This gives rise to a thought that under what conditions crowding-in rather 

than crowding-out will occur. 
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This paper attempts to reexamine the crowding-out effect by assuming that taxes and private 

contributions are used to fund different public goods.  Specifically, private contributions are 

used to provide a privately provided public good (G) and taxes are used to fund a publicly 

provided public good (T).  Total contributions Q are still the sum of G and T, but the two public 

goods are separable in the utility function.  That is, the utility function implicitly assumed in the 

experiment is ) , ,( TGxu ii  or ) , , ,( iii gTGxu , in which whether the warm-glow component ig  

is present or not depends on subjects’ decisions.  By varying the marginal per capita returns 

(MPCRs) of the two public goods and the tax rates, the degree of crowding-out or crowding-in 

can be measured when the privately provided public good is relatively more valuable as 

compared with the publicly provided public good, and vice versa.  It is found that when both 

privately and publicly provided public goods are equally valuable to subjects, or when the latter 

is more valuable than the former, the traditional results of crowding-out occur.  However, a 

result of crowding-in is present if the privately provided public good is relatively more valuable 

as compared with the publicly provided public good. 

The remainder of this paper is organized as follows.  Section 2 describes the experimental 

design.  Section 3 presents the results of the experiments.  Section 4 is conclusion and 

discussion. 

 

2. EXPERIMENTAL DESIGN 

Table 1 summarizes the magnitudes of the experimental parameters used in the nine 

treatments conducted in this research.  Y denotes the publicly provided public good, which is 

funded by taxes.  Z is the privately provided public good and is funded by voluntary 

contributions.  In the Only-Z treatment, no taxes are involved so that there is only the privately 
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provided public good Z.  Taxes are present in the rest of the treatments.  Specifically, the tax is 

set at 20 points in the YZ, HY, HZ, and LY treatments, and is 40 points in the HT-YZ, HT-HY, 

HT-HZ, and HT-LY treatments. 

[Table 1 about here] 

One or two independent sessions of the same treatment were conducted at the same time.  

Each session involved twelve subjects and they were randomly and anonymously assigned to 

groups of four.  Subjects make decisions in twenty rounds, and they were randomly re-matched 

when each new round started.  All the subjects were undergraduate students at National 

Chengchi University in Taiwan.  They participated in the experiments voluntarily and none of 

them had ever participated in any public goods experiments. 

In the Only-Z condition, the MPCR (marginal per capita return) of Z is set at 0.5.  That is, 

each point of the voluntary contribution made by a subject yields a return of 0.5 points to each 

group member.  Notice that the MPCR must meet the condition (1/group size) < MPCR < 1.  

The reason for this constraint is that if the MPCR is greater that one, then everyone will have an 

incentive to allocate all of his endowment to the public good.  By contrast, if the MPCR is less 

than the reciprocal of the size of the group, then no one will have the incentive to give out any of 

his endowment. 

In the YZ treatment, the MPCRs of Y and Z are both set at 0.5.  The magnitude 0.5 is used 

as the baseline MPCR.  By varying either the MPCR of Y or the MPCR of Z, but not both, we 

can compare the levels of private contributions under various relative magnitudes of the MPCRs 

of the two public goods.  In addition, we can investigate whether the degree of crowding-out 

depends on the relative favorableness of the two public goods.  The variations are as follows.  

In the HY (high-value-Y) treatment, the MPCR of Y is set at 0.7 and the MPCR of Z remains at 
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0.5.  In the HZ (high-value-Z) treatment, the MPCR of Y remains at 0.5 and the MPCR of Z is 

0.7.  In the LY (low-value-Y) treatment, the MPCR of Y decreases to 0.3 and the MPCR of Z 

remains at 0.5.  The MPCRs in the HT-YZ, HT-HY, HT-HZ, and HT-LY treatments are defined 

similarly. 

At the beginning of each round, subjects were each endowed with 100 points.  In the 

Only-Z treatment, each subject decided to allocate his (her) endowment between a group account 

Z (public good Z) and a private account X (private good).  In the YZ, HY, HZ, and LY 

treatments, each subject was informed that 20 points of his (her) endowment had been allocated 

to a group account Y (public good Y).  In the HT-YZ, HT-HY, HT-HZ, and HT-LY treatments, 

this amount was 40 points.  The YZ, HY, HZ, and LY treatments are referred to as the low-tax 

treatments and the HT-YZ, HT-HY, HT-HZ, and HT-LY treatments are high-tax treatments.  The 

subject’s decision is to allocate the remaining 80 points (in YZ, HY, HZ, LY) or 60 points (in 

HT-YZ, HT-HY, HT-HZ, HT-LY) between the group account Z and the private account X.  The 

amount of the points remained in a subject’s X account was his (her) earning from the X account.  

The earning from the Y account was the MPCR of Y times the group contributions to Y (which is 

80 points for the low-tax treatments and 160 points for the high-tax treatments), and the earning 

from the Z account was the MPCR of Z times the group contributions to Z.  A subject’s payoff 

in each round was the sum of the earnings from the X, Y, and Z accounts.  At the end of each 

round, each subject received an earnings report, which indicated the amounts of points allocated 

to the Y and Z accounts by each of the four group members, the total and average allocations to 

the Y and Z accounts made by his (her) group, his (her) earnings from each of the X, Y, and Z 

accounts, his (her) payoff this round, and his (her) cumulated payoff until this round.1 

                                                 
1 In the Only-Z treatment, no information regarding the Y account was provided. 
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Subjects were given written instructions in Chinese during the experiment.  The 

experimenter read the instructions aloud, performed the calculations of two examples on the 

whiteboard, and answered any questions raised by the subjects.  At the end of each session, 

subjects were required to answer three questions related to the experiment.  None of them 

answered any questions incorrectly.  Each session lasted about 80 minutes.  The average 

payoff (including a participation fee NT$100) for all participants is NT$393.5 (with a standard 

deviation of NT$50.06, a maximum of NT$512.04, and a minimum of NT$264.4).2  

 

3. EXPERIMENTAL RESULTS 

3.1 The Effect of MPCR 

Table 2 summarizes the data resulting from the entire twenty rounds in each treatment.  

Figure 1 provides the average private contributions across rounds for the Only-Z treatment and 

the four low-tax treatments, and Figure 2 presents the same information for the four high-tax 

treatments.3  It is observed that for treatments with the same amount of the tax, the treatments 

with a higher MPCR of the privately provided public good (i.e., the HZ and HT-HZ treatments) 

yield the highest average private contributions in most rounds, and this phenomenon is more 

enhanced when the tax is high.  On the contrary, the treatments with a higher MPCR of the 

publicly provided public good (i.e., the HY and HT-HY treatments) have the lowest average 

private contributions in almost every round. 

                                                 
2 The translations of the Subjects’ Instructions and quiz questions for the HZ treatment are provided in the 

Appendix.  When these sessions were conducted, the exchange rates between the NT (New Taiwan) dollar and the 

US dollar were in the range of 31:5 to 32:5.  The part-time hourly wage rate for an undergraduate student in 

Taiwan is about NT$120. 
3 Since the average total contribution is simply the average private contribution plus the amount of tax, the trends 

for average total contributions are not provided. 
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[Figure 1 and Figure 2 about here] 

To have a more rigorous look at the effects of MPCRs on private contributions, we can 

compare the private contributions of the treatments with the same amount of tax and the same 

MPCR of either public good.  For the low-tax treatments, a two-sided Mann-Whitney U test 

shows that private contributions are significantly higher in the YZ treatment than in the HY 

treatment in round 1 (p = 0.078) and round 5 (p = 0.055), but the differences between the two 

treatments are insignificant in all other rounds.  Similarly, private contributions are significantly 

higher in the HZ treatment than in the YZ treatment in only round 9 (p = 0.078).  The 

differences are insignificant between the YZ and LY treatments, and between the HY and LY 

treatments in every round of the experiments.4 

For the high-tax treatments, the differences in private contributions between Treatments 

HT-YZ and HT-HY are insignificant in all twenty rounds.  Similarly, the differences in private 

contributions are significantly higher in HT-LY than in HT-YZ (p = 0.086) and HT-HY (p = 

0.0275) in only round 1, and are insignificant in all other rounds.  The only dramatic difference 

is found when comparing Treatments HT-HZ and HT-YZ: Private contributions in the HT-HZ 

treatment are significantly higher than private contributions in the HT-YZ treatment in rounds 1 

(p = 0.083), round 9 (p = 0.021), round 10 (p = 0.083), rounds 12 (p = 0.043), rounds 13, 14, 17, 

18 (p = 0.083), and by looking at the averages of rounds 11-15 (p = 0.083), rounds 16-20 (p = 

0.021), and rounds 11-20 (p = 0.043).  The above results are summarized in Observation 1: 

                                                 
4 As mentioned in the Experimental Design, random re-matching was managed between every twelve subjects and 

therefore their choices may not be independent.  Therefore, in this and other Mann-Whitney U tests, the average of 

the twelve subjects’ choices in each round is used as the round observation and the average of the round 

observations over a certain period is used as the observation for that period.  These will be referred as group data 

henceforth.  Mann-Whitney U tests by using the individual data are also performed and it is found that findings of 

this paper are strengthened.  
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Observation 1: When the tax is low, the change in the MPCR of either publicly or privately 

provided public good has no significant effects on private contributions.  By contrast, when the 

tax is high, a relatively higher MPCR of the privately provided public good as compared with the 

MPCR of the publicly provided public good indeed increases private contributions. 

 

The latter result brings about a concern that contributions to the privately provided public 

good may not be crowded out by the tax if the tax is high and if the privately provided public 

good is relatively more valuable to individuals as compared with the publicly provided public 

good.  This issue will be examined in the following subsection. 

 

3.2 Crowding Out 

How private contributions are crowded-out by the tax can be examined by comparing the 

private or total contributions of the treatments with different levels of taxes.  Since there is no 

tax involved in the Only-Z treatment, it can serve as the control treatment for all other treatments 

with the same MPCR of the privately provided public good Z, namely, the YZ, HY, LY, HT-YZ, 

HT-HY, and HT-LY treatments.  Moreover, the degree of crowding-out between any two 

treatments differing only in the magnitudes of taxes can be also examined.  That is, the 

crowding-out effects can be examined between YZ and HT-YZ, between HY and HT-HY, 

between HZ and HT-HZ, and between LY and HT-LY. 

The degree of crowding-out is measured by 1 – (dQ/dT), where Q is total contributions and 

T is the tax.  Since Q = G + T, where G is private contributions, the degree of crowding-out is 

also equal to – dG/dT.  The degrees of crowding-out have the following possible magnitudes.  

First, complete crowding-out means that private contributions are reduced completely by the tax, 
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making total contributions unchanged.  In this case the degree of crowding-out is one.  Second, 

if private contributions are not affected by the tax at all so that total contributions are increased 

exactly by the magnitude of the tax, then the degree of crowding-out is zero.  Third, the degree 

of crowding-out with any value between zero and one indicates incomplete crowding-out.  

Finally, if the tax not only reduces no private contributions, but instead increases private 

contributions so that total contributions increase by more than the amount of the tax, then the 

degree of crowding-out is negative.  The last situation is indicated as crowding-in. 

A preliminary sketch of the crowding-out effect can be observed from Figure 1 and Figure 2. 

Figure 1 shows that in most rounds the average private contributions of the low-tax treatments 

are lower than the average private contribution of the Only-Z treatment, but the differences are 

all less than 20 points.  Starting round 16, the average private contributions of HZ are even 

higher than those in Only-Z.  Similarly, comparing Figure 2 with Figure 1 shows that in most 

rounds the average private contributions of the high-tax treatments are generally lower than those 

of the low-tax treatments, but the differences are less than 20 points, the amount of the tax 

increment.  The HT-HZ treatment even reveals higher average private contributions than the HZ 

treatment in 13 out of 20 rounds.  These observations suggest that complete crowding-out 

seems not to hold, and even some crowding-in exists when the privately provided public good 

has a relatively higher MPCR as compared with the publicly provided public good. 

 [Tables 3-1, 3-2, 3-3 about here] 

Tables 3-1 to 3-3 report the degrees of average crowding-out for contrasting various 

treatments.  Let us start the analysis by looking at the situation that the tax increases from zero 

to 20 points.  It is observed first that the degrees of crowding-out between any two treatments 

decrease across rounds.  Furthermore, the contrast between Treatments HY and Only-Z yields 
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the highest levels of average crowding-out, which are 0.561 for all twenty rounds, 0.477 for the 

last ten rounds, and 0.365 by looking at only the last five rounds.  The second highest levels of 

crowding-out occur for the contrast between Treatments LY and Only-Z.  The degree of average 

crowding-out is 0.383 for all twenty rounds, 0.343 for the last ten rounds, and 0.259 for the last 

five rounds.  Contrasting Treatment YZ with Treatment Only-Z yields the lowest levels of 

average crowding-out.  The degree of average crowding-out is 0.221 for all twenty rounds, 

0.146 for the last ten rounds, and -0.007 for the last five rounds.  The last figure actually 

indicates a slight crowding-in. 

A two-sided Mann-Whitney U test shows that total contributions in the HY treatment do not 

differ significantly from total contributions in the Only-Z treatment in every round of the 

experiment.  Similarly, total contributions in the LY treatment are significantly higher than total 

contributions in the Only-Z treatment in only rounds 9, 16, and 19 (p≦0.078), and the 

differences between the two treatments are insignificant in all other rounds.  These results 

suggest that for the contrast between Treatments Only-Z and HY and between Treatments 

Only-Z and LY, crowding-out is incomplete, though statistically insignificant, and the degree of 

crowding-out become more modest in the latter stage of the experiment.  For the contrast 

between YZ and Only-Z, it is shown that total contributions are significantly higher in the YZ 

treatment than in Only-Z treatment by looking at round 1 (p = 0.037), rounds 16-18 (p = 0.078), 

round 19 (p = 0.037), the average of rounds 1-5 and rounds 16-20 (p = 0.078).  These results 

indicate that crowding-out is incomplete and is statistically significant in the very beginning and 

the final stage of the experiment.  There is even a crowding-in by looking at the average of the 

last five rounds, although the difference in the private contributions between the two treatments 

is insignificant (p = 0.873). 
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When the tax increases from 20 to 40 points, comparing Figure 2 with Figure 1 shows that 

the mean private contributions are lower in all rounds of the HT-YZ treatment and most rounds 

of the HT-HY and HT-LY treatments than in the respective low-tax treatment.  By contrast, the 

mean private contributions are higher in the HT-HZ treatment than in the HZ treatment in most 

rounds, mostly concentrated on the latter half of the game.  By looking further at the bottom 

half of Tables 3-1 through 3-3, it is shown that the levels of crowding-out in the four high-tax 

treatments generally decrease across rounds, although there are slight increases in the final five 

rounds of the HT-YZ, HT-HY, and HT-HZ treatments. 

Specifically, the highest levels of crowding-out occur for the contrast between the HT-YZ 

and YZ treatments.  The degree of average crowding-out is 0.381 by looking at the average of 

all twenty rounds, 0.301 for the last ten rounds, and 0.314 for the last five rounds.  The degrees 

of average crowding-out between the HT-HY and HY treatments are rather small: they are 0.129 

by looking at the entire twenty rounds, 0.089 for the last ten rounds, and 0.095 for the last five 

rounds.  Crowding-in occurs when the MRCR of the privately provided public good is higher 

than that of the publicly provided public good.  For the contrast between HT-HZ and HZ, the 

degree of average crowding-out is -0.044 for all twenty rounds, -0.141 for the last ten rounds, 

and -0.084 for the last five rounds.  The corresponding magnitudes for the contrast between 

HT-LY and LY are 0.078, 0.055, and -0.034. 

In sum, as compared to the situation with no taxes, the level of crowding-out is higher 

(lower) if the publicly provided public good is more (less) favorable than the privately provided 

public good no matter a low or a high tax rate is imposed.   

We now look at the crowding-out effect between the any two treatments with the same 

MPCRs of public good Y and public good Z, but with different tax rates.  Observing from 



 12

Tables 3-1 through 3-3, the case that the MPCR of Y and the MPCR of Z are the same yields the 

highest level of crowding-out and it seem to change only slightly across rounds: The degree of 

average crowding-out is 38.09% for the entire twenty rounds, 30.09% for rounds 11-20, and 

31.38% for the final five rounds.  A two-sided Mann-Whitney U test shows that private 

contributions are significantly lower in the HT-YZ treatment than in the YZ treatment in rounds 

1-5 (p = 0.0155), 6-10 (p = 0.0576), 1-10 (p = 0.0253), and 1-20 (p = 0.0255). 

The levels of crowding-out are low when the MPCR of the public good Y is high and even a 

crowding-in occurs when the MPCR of public good Z is high.  Comparing HT-HY with HY, the 

degree of average crowding-out is 12.94% by looking at the entire twenty rounds, and it 

decreases slightly to 9.53% by looking at the last five rounds.  A two-sided Mann-Whitney U 

test confirms that private contributions in the two treatments do not differ significantly in every 

round except round 4 (p = 0.0807). 

Crowding-in occurs in the situation that the MPCR of the public good Z is high.  On 

average a dollar increase in the tax increases private contributions by $0.04 if we look at the 

entire twenty rounds.  The crowding-in increases to $0.14 by looking at the final ten rounds and 

$0.08 by looking at the final five rounds.  A two-sided Mann-Whitney U test shows that private 

contributions in the HT-HZ treatment is significantly higher than that in the HZ treatment by 

looking at the average of rounds 11-15 (p = 0.0784) and the differences in the two treatments are 

insignificant in all other periods.  Crowding-in is also observed when we compare the last five 

rounds of the HT-LY and LY treatments.  A two-sided Mann-Whitney U test shows that private 

contributions in the HT-LY treatment is significantly higher than that in the LY treatment in only 

round 1 (p = 0.0850).  The differences between the two treatments are insignificant in all other 

rounds. 
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The above results indicate that the levels of crowding-out indeed vary with the MPCRs of 

the publicly and privately provided goods.  As compared with the treatment in which both 

public goods have the same MPCR, the levels of crowding-out are lower and even a crowding-in 

appears when the two public goods have different MPCRs and when the tax rate increases from a 

low level to a relatively high level.  Since the existing literature of crowding-out assumes that 

taxes and private contributions are used to provide the same public good, each dollar of taxes and 

each dollar of private contributions yield the same marginal return.  Therefore, this finding 

suggests that the levels of crowding-out may be exaggerated in the literature if individuals do 

value taxes and private contributions differently. 

 

4. CONCLUSION 

Whether taxes crowd out private donations to philanthropies has been extensively examined 

in the crowding-out literature.  The existing theoretical and experimental studies on 

crowding-out generally assumes that taxes and private contribution are used to fund the “same” 

public good, and therefore it is implicitly assumed that the two public goods are equally valuable 

to donors and taxpayers.  This setting ignores the fact that many public goods are provided by 

the private sector alone, receiving no support from the government, and the possibility that 

individuals may value the public good provided by the public sector and the public good 

provided by private sector differently. 

This research provides an experimental examination on the crowding-out effect when both 

publicly and privately provided public goods are present.  By varying the marginal per capita 

returns of the two public goods and the tax rates, it is found that private contributions are 

significantly higher when the privately provided public good is relatively more valuable as 
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compared with the publicly provided public good, and this effect becomes more evident as the 

tax rate increases.  As compared with the treatment in which both public goods have the same 

MPCR, the levels of crowding-out are lower and even a crowding-in appears when the two 

public goods have different MPCRs and when the tax rate increases from a low to a high level. 

This finding suggests that the levels of crowding-out may be exaggerated in the literature if 

individuals do value taxes and private contributions differently. 
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TABLE 1 
EXPERIMENTAL PARAMETERS 

Treatment Tax 
MPCR 

of Y 
MPCR 

of Z 
Number of 

sessions 

Total 
number of 
subjects 

Only-Z 0 - 0.5 6 72 

YZ 20 0.5 0.5 6 72 

HY 20 0.7 0.5 6 72 

HZ 20 0.5 0.7 6 72 

LY 20 0.3 0.5 6 72 

HT-YZ 40 0.5 0.5 4 48 

HT-HY 40 0.7 0.5 4 48 

HT-HZ 40 0.5 0.7 4 48 

HT-LY 40 0.3 0.5 5 60 
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TABLE 2 
DESCRIPTIVE STATISTICS 

Treatment 
Average 
private 

contribution 

Average 
total 

contribution

Percent of 
subjects 

making no 
private 

contribution

Percent of 
subjects 

contributing 
all income 

Average 
earnings 
(in NT$) 

Only-Z 
25.756 

(26.409) 
25.756 

(26.409) 
39.44% 
(0.323) 

11.25% 
(0.259) 

251.51 
(44.72) 

YZ 
21.334 

(19.213) 
41.334 

(19.213) 
37.36% 
(0.329) 

8.96% 
(0.229) 

282.67 
(28.86) 

HY 
14.537 

(13.253) 
34.537 

(13.253) 
44.31% 
(0.331) 

2.57% 
(0.080) 

301.07 
(21.49) 

HZ 
22.177 

(19.992) 
42.177 

(19.992) 
36.94% 
(0.333) 

10.69% 
(0.244) 

319.84 
(31.86) 

LY 
18.092 

(16.363) 
38.092 

(16.363) 
41.74% 
(0.317) 

7.71% 
(0.179) 

244.19 
(20.63) 

HT-YZ 
13.717 

(12.574) 
53.717 

(12.574) 
46.56% 
(0.313) 

9.69% 
(0.187) 

307.43 
(17.97) 

HT-HY 
11.948 

(11.211) 
51.948 

(11.211) 
54.48% 
(0.331) 

6.35% 
(0.136) 

367.90 
(17.38) 

HT-HZ 
23.066 

(17.579) 
63.066 

(17.579) 
31.15% 
(0.342) 

16.77% 
(0.288) 

363.04 
(23.73) 

HT-LY 
16.535 

(14.819) 
56.535 

(14.819) 
39.92% 
(0.315) 

11.83 
(0.244) 

249.07 
(22.05) 

Note: The observations are the average values of all individual subjects’ average choices across 
all twenty rounds.  The numbers in parentheses are the standard deviations of all subjects’ 
average choices across all twenty rounds.  The earnings exclude the participation fee NT$100. 
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TABLE 3 
MEASURING THE LEVELS OF CROWDING-OUT 

 
3-1. Rounds 1-20 

 

Treatment 

Average 
total 

contribution 

Average 
private 

contribution

The control treatment used to calculate  
the degree of average crowding-out 

Only-Z YZ HY HZ LY 

Only-Z 
25.756 

(26.409) 
25.756 - - - - - 

YZ 
41.334 

(19.213) 
21.334 

0.221 
(0.200)
(1.000)

- - - - 

HY 
34.537 

(13.253) 
14.537 

0.561 
(0.262)
(0.150)

- - - - 

HZ 
42.177 

(19.992) 
22.177 - - - - - 

LY 
38.092 

(16.363) 
18.092 

0.383 
(0.337)
(0.749)

- - - - 

HT-YZ 
53.717 

(12.574) 
13.717 

0.301 
(0.055)
(0.394)

0.381 
(0.088)
(0.136)

- - - 

HT-HY 
51.948 

(11.211) 
11.948 

0.345 
(0.033)
(0.136)

- 
0.129 

(0.019)
(0.670)

- - 

HT-HZ 
63.066 

(17.579) 
23.066 - - - 

-0.044 
(0.011) 
(0.394) 

- 

HT-LY 
56.535 

(14.819) 
16.535 

0.231 
(0.018)
(0.715)

- - - 
0.078 

(0.006)
(0.715)

Notes: The observations are the average values of all individual subjects’ average choices across 
all twenty rounds.  The numbers in parentheses under the column “average total contribution” 
are the standard deviations of all subjects’ average total contributions of twenty rounds.  The 
standard deviations of average private contributions are the same as the standard deviations of 
total contributions.  In Tables 3-1 through 3-3, the degree of average crowding-out is positive if 
taxes crowd out private contributions, and is negative if taxes increase private contributions.  
The parentheses under the degree of average crowding-out are p-values, which are resulted from 
two-sided Mann-Whitney U tests.  The first and the second parentheses include respectively the 
p-value by using group total contributions and group private contributions as the observations. 
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3-2. Rounds 11-20 

 

Treatment 

Average 
total 

contribution 

Average 
private 

contribution

The control treatment used to calculate  
the degree of average crowding-out 

Only-Z YZ HY HZ LY 

Only-Z 
19.304 

(27.604) 
19.304 - - - - - 

YZ 
36.393 

(19.855) 
16.393 

0.146 
(0.109)
(1.000)

- - - - 

HY 
29.761 

(11.799) 
9.761 

0.477 
(0.200)
(0.631)

- - - - 

HZ 
38.149 

(20.788) 
18.149 - - - - - 

LY 
32.446 

(16.343) 
12.446 

0.343 
(0.262)
(0.749)

- - - - 

HT-YZ 
50.375 

(11.739) 
10.375 

0.223 
(0.033)
(0.831)

0.301 
(0.088)
(0.522)

- - - 

HT-HY 
47.985 

(11.109) 
7.985 

0.283 
(0.055)
(0.522)

- 
0.089 

(0.011) 
(0.670)

- - 

HT-HZ 
60.973 

(18.540) 
20.973 - - - 

-0.141 
(0.011) 
(0.394) 

- 

HT-LY 
51.338 

(15.467) 
11.338 

0.199 
(0.045)
(0.855)

- - - 
0.055 

(0.006)
(0.715)

Notes: The observations are the average values of all individual subjects’ average choices across 
the last ten rounds.  The numbers in parentheses under the column “average total contribution” 
are the standard deviations of all subjects’ average total contributions of the last ten rounds. 
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3-3. Rounds 16-20 

 

Treatment 

Average 
total 

contribution 

Average 
private 

contribution

The control treatment used to calculate  
the degree of average crowding-out 

Only-Z YZ HY HZ LY 

Only-Z 
15.333 

(27.300) 
15.333 - - - - - 

YZ 
35.481 

(21.220) 
15.481 

-0.007 
(0.078)
(0.873)

- - - - 

HY 
28.036 

(12.358) 
8.036 

0.365 
(0.200)
(1.000)

- - - - 

HZ 
37.181 

(21.417) 
17.181 - - - - - 

LY 
30.161 

(16.823) 
10.161 

0.259 
(0.150)
(1.000)

- - - - 

HT-YZ 
49.204 

(13.158) 
9.204 

0.153 
(0.033)
(0.831)

0.314 
(0.136)
(0.670)

- - - 

HT-HY 
46.129 

(10.607) 
6.129 

0.230 
(0.033)
(1.000)

- 
0.095 

(0.011) 
(0.670)

- - 

HT-HZ 
58.85 

(19.891) 
18.85 - - - 

-0.084 
(0.011) 
(0.394) 

- 

HT-LY 
50.833 

(16.321) 
10.833 

0.113 
(0.018)
(0.584)

- - - 
-0.034%
(0.006)
(1.000)

Notes: The observations are the average values of all individual subjects’ average choices across 
the last five rounds.  The numbers in parentheses under the column “average total contribution” 
are the standard deviations of all subjects’ average total contributions of the last five rounds. 

 

 

 



 20

0

10

20

30

40

50

60

70

80

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Round

av
er

ag
e 

pr
iv

at
e 

co
nt

ri
bu

ti
on

Only-Z YZ HY HZ LY

 
Figure 1. Average Private Contribution by Round with tax = 0 and tax = 20 
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 Figure 2. Average Private Contribution by Round with tax = 40 
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APPENDIX 

Subjects’ Instructions for the HZ Treatment 

Subject ID number: ______ 

Welcome to the experiment.  This is an experiment about individual economic decisions.  

Besides receiving a participation fee of NT$100 for appearing on time, if you follow the 

instructions closely and make your decisions carefully, you may earn an additional sufficient 

amount of money.  All participants will be paid in cash at the end of the experiment.  This 

study is funded by a grant from the National Science Council. 

The experiment will last about 80 minutes. 

In this experiment you will make decisions in each of the 20 rounds.  In each round you 

and the other participants will be randomly assigned to groups of four, and each of the group 

members will have a code A, B, C, and D, respectively.  You will only know about your own 

code, but not the codes of other people, and neither will you know who the other three members 

are in your group.  When a new round starts, you will be randomly re-matched and reassigned 

the code. 

In the experiment your payoff will be represented by “point.”  At the end of the experiment, 

every 10 points can be exchanged for NT$1.  Your payoff in each round depends on your and 

the other three group members’ decisions.  Every participant has three accounts: an X account, a 

Y account, and a Z account.  Everyone has his (her) own X account, while the Y account and Z 

account are owned together by all four group members.  At the beginning of each round, we 

will deposit 100 points in each group member’s X account, and 20 of the 100 points will be 

automatically allocated to the group’s Y account.  Your decision is that how many of the 

remaining 80 points you would like to allocate to the Z account.  The rest of the points after this 
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allocation will be retained in your X account. 

The amount of points retained in your X account is owned only by you.  Your earnings 

from the Y account and the Z account depend on the total points allocated by you and the other 

three members.  Every point allocated in the Y account will earn every group member 0.7 

points, and every point allocated in the Z account will earn every group member 0.5 points. 

At the beginning of each round, a decision form, which is similar to the following form, will 

appear on your computer screen: 

 Decision Form 

Round 3 

Subject ID number: 256 

Code: B 

 
The number of points deposited in your X account: 100 
The number of points automatically allocated to the Y account: 20 

The number of points that you allocate to the Z account:  

The number of points remaining in your X account: 
                    

Browse the result 
 

Submit 

 
Please enter the number of points that you decide to allocate to the Z account.  This 

number must be an integer and between 0 and 80 (including 0 and 80). 

After all participants submit their decisions, a result report, which is similar to the following, 

will appear on everyone’s computer screen: 
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Result Report 

Round 3 

Subject ID number: 256 

Code: B 

 

Code 

The number of points 

allocated to the Y account 

by every group member 

The number of points 

allocated to the Y account 

by every group member 

A 20 ZA 

B 20 ZB 

C 20 ZC 

D 20 ZD 

Total 80 Ztotal 

Average 20 Zaverage 

 

Your payoff: 

Your earning from the X account:   (1)    (=100－20－ZB) 

Your earning from the Y account:   (2)    (=0.7×80) 

Your earning from the Z account:   (3)    (=0.5×Ztotal) 

Your payoff this round:   (1)+(2)+(3)    

 

Your payoff until this round:  xxx.x  

 

 
Your Total Earnings from This Experiment 

Your total earnings from this experiment will be the sum of the earnings that you earn in 

each of the 20 rounds plus a participation fee of NT$100. 

Please do not talk to each other during the experiment.  Your decisions and payoffs will be 

kept secret both during and after the experiment.  There will be no link between your personal 

identity and the experimental data. 

Good luck!  Now you can enter your decision on the Decision Form. 
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Quiz questions: 

Fill in the four blanks in the following table. 

 

 Result Report 

Round 3 

Subject ID number: 256 

Code: D 

 

Code 

The number of points 

allocated to the  

Y account by every 

group member 

The number of points 

allocated to the  

Y account by every 

group member 

A 20 17 

B 20 20 

C 20 14 

D 20 50 

Total 80 101 

Average 20 25.25 

 

Your payoff: 

Your earning from the X account:   (1)    (=100－20－ZD) 

Your earning from the Y account:   (2)    (=0.7×80) 

Your earning from the Z account:   (3)    (=0.5×Ztotal) 

Your payoff this round:   (4)    
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1. INTRODUCTION 

A prevalent view regarding the effect of the tax on voluntary contributions to the public 

good is that the increase in the tax will reduce voluntary contributions.  This is the so called 

crowding-out effect of the tax on voluntary contributions.  The theoretical examinations by 

Warr (1982, 1983), Roberts (1984, 1987), and Bergstrom, Blume, and Varian (1986) suggest that 

government contributions to the public good that is provided by the private sector may be neutral.  

The reason is that taxpayers will see through the fact that government contributions to the public 

good are paid by their taxes, so that they will simply substitute government contributions for 

private contributions dollar for dollar as their taxes increase.  As a result, government 

contributions will completely crowd out private contributions.  Andreoni (1989) imposes a 

warm-glow component into the utility function so that the individual not only cares about the 

total contribution (the sum of voluntary contribution and the tax), but also how much he 

contributes.  Since in the utility function the tax and the private contribution are no longer 

perfect substitutes, the individual will reduce his own contribution less than dollar for dollar as 

the tax increases. 

Many empirical and experimental studies find results consistent with Andreoni’s assertion 

of partial crowding-out (Abrams and Schmitz, 1978; Reece, 1979; Schiff, 1985; Kingma, 1989; 

Payne, 1998, 2001; Khanna and Saqaaa1ndler, 2000; and Hungerman, 2005; Andreoni, 1993; 

Chan, Godby, Mestelman, and Muller, 2002; Eckel, Grossman, and Johnston, 2005).  Although 

some empirical studies find crowding-in (Khanna, Posnett, Sandler, 1995; Okten and Weisbrod, 

2000), the levels of crowding-in are generally minor, and such results are relatively rare as 

compared with the finding of partial crowding-out.  Furthermore, the reasons for the appearance 

of crowding-in have not been explored.  
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This gives rise to a consideration that under what conditions crowding-in rather than 

crowding-out will occur.  That is, is it possible that individuals can be inspired by the increase 

in the tax and therefore contribute more to the public good as the tax increases?  Contemplating 

thoroughly the theoretical and experimental settings regarding the crowding-out effect, we can 

find that a common feature of these studies is that there is only one public good, and this setup 

differs considerably from the reality of the real world that more than one public good co-exist.  

This paper attempts to test the crowding-out hypothesis via experimental methods.  There 

are two public goods in the experiments of this paper.  One public good is the group public 

good, and the other is called the societal public good.  Twelve subjects are recruited for one 

experimental session, and they are randomly divided into groups of four.  Subjects are informed 

that the group public good is only advantageous to the members in the same group, while the 

societal public good benefit everyone in the same session.  That is, the two public goods reveal 

different emotional or physical distances to subjects.  To reflect the different emotional or 

physical distances, in the experiment we set the marginal per capita return (MPCR) for the group 

public good to be 0.4 and for the societal public good to be 0.2.  We also emphasize in the 

subjects’ instructions that everyone in the group will obtain a payoff of 0.4 points if any member 

contributes one point to the group public good, and everyone in the group will gain a payoff of 

0.8 points if any two members each contributes one point to the group public good, etc.  The 

same description is used for the societal public good.  Through these instructions, subjects can 

realize that although contributing nothing maximizes one’s payoff, everyone contributes as much 

as he can to the public good is actually the social optimization. 

By these experimental settings, we try to observe that whether the centripetal force will 

drive subjects to contribute more to the group public good as the tax increases, and whether this 
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inspiration will provoke them to contribute to the societal public good, too.  When the tax 

increases from zero to a positive level, the experimental findings indeed show that the increase in 

the tax induces more voluntary contributions to both public goods.  That is, a crowding-in, 

rather than a crowding-out, actually occurs.  The remainder of this paper is organized as follows.  

Section 2 describes the experimental design.  Section 3 presents the results of the experiments.  

Section 4 is conclusion. 

 

2. EXPERIMENTAL DESIGN 

Table 1 summarizes the magnitudes of the experimental parameters used in the seven 

treatments conducted in this research.  In the titles of the treatments, the notation “y” denotes 

group public good, “G” denotes societal public good, “LT” represents low tax, and “HT” stands 

for high tax.  Each treatment was run twenty rounds, and in the beginning of each round every 

subject was endowed with an income (w) of 100 points.  Twelve subjects were recruited for one 

session, and two sessions were conducted for each treatment.  Subjects in the same session were 

divided into groups of four, and they were randomly re-matched when each new round started. 

Denote n the size of the group and N the number of participants of each session.  Hence, n = 4 

and N = 12 were used in the experiment.  All subjects were undergraduate students at National 

Chengchi University in Taiwan.  They participated in the experiments voluntarily and none of 

them had ever participated in any public goods experiments. 

[Table 1 about here] 

There are two types of public goods in each treatment.  One is the group public good (y), 

which only benefits the four members in the same group.  The other is the societal public good 

(G), which yields benefits to all twelve participants in the same session.  In the no-tax treatment 
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subjects pay no tax, and each of them decides that how many points of his (her) income he (she) 

would like to contribute to the group public good y and the societal public good G.  Besides the 

no-tax treatment, there are three high-tax treatments (the only-y-HT, the only-G-HT, and the 

G&y-HT treatments) and three low-tax treatments (the only-y-LT, the only-G-LT, and the 

G&y-LT treatments).  In the beginning of every round of each high-tax treatment, every subject 

has to pay a tax of 30 point, or 30 percent of his (her) income.  In the only-y-HT treatment, all 

the tax is only allocated to the group public good y; in the only-G-HT treatment, the tax is only 

used to provide the societal public good G; and in the G&y-HT treatment, half of the tax (15 

points) paid by each subject is used to provide y and the other half is used to provide G.  The 

amount of the tax in each round of the three low-tax treatments is 16 points, or 16 percent of 

each subject’s income.  In the only-y-LT treatment the tax is only used to fund the group public 

good y, and in the only-G-LT treatment the tax is only used to fund the societal public good G.  

In the G&y-LT treatment, half of the tax (8 points) is used to fund y and the other half is used to 

fund G.  After paying the tax, each subject then decides that how much of the rest of his (her) 

income (70 points in the high-tax treatments and 84 points in the low-tax treatments) he (she) 

would like to contribute to the public goods y and G. 

According to the above setting, a subject’s contribution to the group public good y includes 

two parts: one is the tax that he (she) pays to provide y, and the other is his (her) voluntary (or 

private) contribution to y.  Call the sum of these two parts the total contribution to y by a subject.  

Similarly, a subject’s total contribution to the societal public good G is the sum of the tax that he 

(she) pays to provide G and his (her) voluntary contribution to G.  The size of the group public 

good y for a group is the sum of all four group members’ total contributions to y, and the size of 

the societal public good G is the sum of the total contributions to G made by all twelve subjects 
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in the same session. 

In the experiment the marginal per capita return of the group public good (MPCRy) is set at 

0.4, and the marginal per capita return of the societal public good (MPCRG) is 0.2.  That is, 

each point in the group public good y yields a return of 0.4 points to each subject in the same 

group, while each point in the societal public good G yields a return of 0.2 points to all subjects 

who participate in the same session.  MPCRG is set lower than MPCRy because the societal 

public good G is farther from subjects than the group public good y in either location or emotion 

or both.  Although MPCRG is lower than MPCRy, since the societal public good benefits more 

people, it has a higher APCR (average per capita return, which is defined as n×MPCR/N) than 

the group public good.  Notice that MPCRy must meet the condition 1/n < MPCRy < 1, and 

similarly MPCRG must satisfy 1/n < MPCRG < 1.  This is because if MPCRy  1 or MPCRG  1, 

then everyone will have an incentive to allocate all of his (her) income to public good y or G.  

By contrast, if MPCRy ≤ 1/n, then no one will have an incentive to contribute to the group public 

good y.  Likewise, if MPCRG ≤ 1/N, then will be no voluntary contribution to the societal public 

good G. 

The no-tax treatment serves as the baseline treatment.  Comparing the voluntary 

contributions to y and G in each high- and low- tax treatments with the voluntary contributions to 

y and G in the no-tax treatment helps us understand how the introduction of a tax crowds out 

voluntary contributions to the two public goods.  Furthermore, a comparison between the 

voluntary contributions to y and G in the only-y-HT, only-G-HT, and G&y-HT treatments helps 

us exploring how the introduction of a high level of tax (30 percent of income) crowds out 

voluntary contributions to y and G when the tax is used to provide either y or G or is split equally 

between y and G.  A similar comparison can be also made between the only-y-LT, only-G-LT, 
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and G&y-LT treatments.  Finally, comparing the only-y-HT treatment with the only-y-LT 

treatment, the only-G-HT treatment with the only-G-LT treatment, and the G&y-HT treatment 

with the G&y-LT treatment tells us how the crowding-out effects are associated with the high 

and low levels of tax when the tax is used to provide only y, only G, or both. 

The experimental procedure was run as follows.  Recall that subjects were each endowed 

with a 100-point income in the beginning of every round.  This income was deposited into each 

subject’s private account.  After paying the tax (except in the no-tax treatment), each subject 

decides that how many points of his (her) remaining income he (she) would like to contribute to 

y and G.  Only neutral terms were used in the experiment.  Hence, in the experiment the group 

public good y was called the group account, the societal public good G was called the social 

account, the tax was called the automatic deposit, and the voluntary contribution was called the 

additional deposit.  The amount of points remains in a subject’s private account is his (her) 

earning from the private account.  The earning from the group public good y is MPCRy times 

the total contributions to y by the four members in the same group, and the earning from the 

societal public good G is MPCRG times the total contributions made by all twelve participants in 

the same session.  A subject’s payoff in each round is the sum of the earnings from the private 

account, the public good y, and the public good G.  At the end of each round, each subject 

received an earnings report, which indicated the amounts of tax that he (she) paid to provide the 

public goods y and G, his (her) voluntary contributions to y and G, the amount of taxes paid by 

his (her) group to provide y, the amount of voluntary and total contributions to y by his (her) 

group, the amounts of taxes paid by each of the three groups to provide G, and the amounts of 

voluntary and total contributions to G by each of the three groups.  The subject’s earnings from 

his (her) private account, y, and G, and his (her) payoff for the round were also informed on the 
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same earnings report. 

Subjects were given written instructions in Chinese during the experiment.  The 

experimenter read the instructions aloud, performed the calculations of two examples on the 

whiteboard, and answered any questions raised by the subjects.  Subjects played there trial 

rounds first and then they were required to answer six questions related to the experiment.  The 

experiment would not proceed unless all subjects had answered all questions correctly.  Each 

session lasted about 80 minutes.  The average payoff for all participants is NT$572.42 (with a 

standard deviation of NT$85.88, a maximum of NT$816.6, and a minimum of NT$385).1  

3. EXPERIMENTAL RESULTS 

[Table 2 about here] 

Table 2 summarizes the data resulting from the 20 rounds in each treatment.  Let us start 

by looking at the voluntary contributions.  The round averages and the standard errors of 

voluntary contributions to the group public good y, to the societal public good G, and to both are 

depicted in Figures 1 to 3, respectively.2  By looking at the average of all twenty rounds, the 

voluntary contributions to y in the three high-tax treatments are generally higher than those in the 

three low-tax treatments, and the lowest occurs in the no-tax treatment.  By using the average of 

each individual subject’s choices over the twenty rounds as the observation, a two-sided 

Mann-Whitney test shows that the voluntary contributions to y are significantly higher in the 

                                                 
1 The translations of the Subjects’ Instructions and quiz questions for the G&y-HT treatment are provided in the 

Appendix.  When these sessions were conducted, the exchange rate between the NT (New Taiwan) dollar and the 

US dollar was about 30:1.  The part-time hourly wage rate for an undergraduate student in Taiwan is about 

NT$120. 
2 The standard error of the sample mean is calculated as nnxxn

i i 1
2 )1/()( , where ix  is the value of the 

observation, x  is the sample mean, and n is the sample size.  The standard errors in Figure 3 are calculated in the 

same way. 
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only-y-HT treatment than in the no-tax treatment (p = 0.0125), and are also higher in the 

only-G-HT and the G&y-HT treatments than in the no-tax treatment, but the differences are 

marginally significant (p = 0.0789 and p = 0.0811, respectively).3  The differences between the 

pairs of any other two treatments are all insignificant. 

[Figure 1 about here] 

Similar observations appear if we look at the averages of only the last five rounds, except 

that the lowest average voluntary contribution to y occurs in the only-G-LT treatment.  

Specifically, in the last five rounds, the average voluntary contribution to y in the only-y-HT 

treatment is 9.2 points, which is higher than 7.05 points in the only-y-LT treatment; in the 

only-G-HT treatment is 10.31 points, which is higher than 1.38 points in the only-G-LT 

treatment; in the G&y-HT treatment is 4.98 points, which is higher than 3.78 points in the 

G&y-LT treatment; and in the no-tax treatment is 3.73 points.  By using the average of each 

individual subject’s choices over the last five rounds as the observation, a two-sided 

Mann-Whitney test shows that voluntary contributions to y are significantly higher in the 

only-y-HT treatment (p = 0.0886) and in the only-G-LT treatment (p = 0.0491) than in the no-tax 

treatment.  Furthermore, voluntary contributions to y are significantly higher in the only-G-HT 

                                                 
3 When manipulating the difference analysis, many experimental studies use the average choices of a pool of 

subjects as the observations.  Within this pool the random re-matching of subjects is managed.  The reason for this 

manipulation is that since subjects are randomly re-matched, the decisions of all the subjects in the same pool are 

not independent except in the first round.  However, the procedure of averaging will even the low and high 

numbers, so that significant differences between treatments are less likely to be observed as compared with by using 

individual subjects’ choices as the observations.  Furthermore, the average choices of a pool of subjects cannot 

stand for the choice of any single subject.  In this study, random re-matching is performed within the twelve 

subjects in the same session.  If average choices of subjects in the same session are used as the observations, then 

almost all of the results of difference tests are insignificant.  Hence, the tests results reported in this study are 

performed by using individual subjects’ choices as the observations. 
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treatment than in the only-G-LT treatment (p = 0.0206), and are significantly higher in the 

G&y-LT treatment than in the only-G-LT treatment (p = 0.0044). 

A first glance at these results indicates that the increase in the tax indeed induces 

significantly more voluntary contributions to y, no matter the tax is used in which public good.  

That is, the crowding-out is partial or even a crowding-in occurs.  Second, high tax generally 

induces more voluntary contributions to the group public good y than low tax.  Third, when the 

tax is high, the tax is used to provide y, G, or is split evenly between y and G results in no 

significant differences in the contributions to y.  However, when the tax is low, if half of the 

amount of the tax is used to provide y, then voluntary contributions are significantly higher than 

the case that all the tax is used to provide the societal public good G. 

[Figure 2 about here] 

Now let us look at voluntary contributions to the societal public good G.  Observing from 

Table 2 and Figure 2 tells us that the no-tax treatment still has the lowest voluntary contributions 

to G in almost every round.  The average contribution to G over all twenty rounds in the no-tax 

treatment is 6.325 points, and is only 2.4428 points over the last ten rounds.  The only-G-LT 

treatment has the highest average contribution to G (15.8542 points) by looking at the whole 

twenty rounds, and by looking at only the last rounds, the only-y-HT has the highest average 

(7.425 points).  The observation that high tax generally induces more voluntary contributions 

than low tax does not occur here.  By looking at the average of all twenty rounds, the average 

contribution to G in the only-y-HT treatment is 14.6125 points, which is higher than the 12.6083 

points in the only-y-LT treatment.  However, this number in the only-G-HT treatment is 

10.0542 points, which lower than the 15.8542 points in the only-G-LT treatment; and in the 

G&y-HT treatment this number is 9.0854 points, which is lower than the 15.675 points in the 
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G&y-LT treatment.  Similar trends can be observed by looking at only the last ten rounds. 

Over the last ten rounds, a two-sided Mann-Whitney test shows that except in the only-y-LT 

treatment, voluntary contributions to G in the rest six treatments are all significantly higher than 

those in the no tax treatment (p = 0.0007 for the only-y-HT treatment, p = 0.0026 for the 

only-G-HT treatment, p = 0.0013 for the only-G-LT treatment, p = 0.0751 for the G&y-HT 

treatment, and p = 0.0011 for the G&y-LT treatment).  These results indicate that crowding-out 

is partial or slight or even a crowding-in exists as compared with the situation of no tax.  

However, contrasting the G&y-HT treatment with the G&y-LT treatment, a two-sided 

Mann-Whitney test shows that voluntary contributions to G are significantly higher in the 

G&y-LT treatment than in the G&y-HT treatment in round 1 (p = 0.0478), round 6 (p = 0.0133), 

round 7 (p = 0.0324), round 9 (p = 0.0122), round 10 (p = 0.0679), the average of rounds 6-10 (p 

= 0.0118), the average of rounds 1-10 (p = 0.0320), and the average of rounds 1-20 (p = 0.0304).  

This result indicates that if the tax is allocated equally between public goods y and G, when the 

level of the tax increases from 16 points to 30 points, voluntary contributions to G decrease 

significantly, implying that the tax indeed crowds out some voluntary contributions to G.  An 

opposite but less obvious observation occurs in the contrast between the only-y-HT and the 

only-y-LT treatments.  A two-sided Mann-Whitney test shows that voluntary contributions to G 

are significantly higher in the only-y-HT treatment than in the only-y-LT treatment in round 16 

(p = 0.0403), round 19 (p = 0.0965), and the average of rounds 16-20 (p = 0.0984). 

[Figure 3 about here] 

The sum of the voluntary contributions to y and G is the total amount of voluntary 

contributions.  Call it the total voluntary contributions.  Figure 3 depicts the averages and 

standard errors of the total voluntary contributions across rounds in the seven treatments.  A 



12 
 

first glance at Figure 3 shows that except in the first two rounds, the no-tax treatment has the 

lowest average total voluntary contributions in every other round.  By looking at the final ten 

rounds, a two-sided Mann-Whitney test shows that except the total voluntary contributions in the 

only-y-LT treatment, which are significantly but marginally higher than those in the no-tax 

treatment (p = 0.0908), in all other treatments the total voluntary contributions are significantly 

higher than those in the no-tax treatment (p < 0.05).  The significant levels in some treatments 

are even very high, for instance, the only-y-HT treatment (p = 0.0008), the G&y-LT treatment (p 

= 0.0065), and the only-G-LT treatment (p = 0.0083).  These results indicate that by looking at 

the sum of the voluntary contributions to y and G, when the tax increases from zero to either a 

low or a high level, no significant crowding-out occurs, regardless of whether the tax is used to 

fund y or G or is split evenly between y and G. 

Unlike the significant differences between the six tax treatments and the no-tax treatments, 

the differences in the total voluntary contributions between any pairs of the six tax treatments are 

generally insignificant, especially by looking at the final ten rounds of the game.  The only two 

exceptions are the only-y-HT treatment vs. the only-y-LT treatment and the only-y-HT treatment 

vs. the G&y-HT treatment.  A two-sided Mann-Whitney U test shows that the total voluntary 

contributions are significantly higher in the only-y-HT treatment than in the only-y-LT treatment 

in round 13 (p = 0.0905), round 16 (p = 0.0409), round 19 (p = 0.0835), and by looking at the 

average of rounds 16-20 (p = 0.0767).  The total voluntary contributions are also significantly 

higher in the only-y-HT treatment than in the G&y-HT treatment in round 2 (p = 0.0385), round 

7 (p = 0.0180), round 8 (p = 0.0161), round 9 (p = 0.0998), round 13 (p = 0.0957), round 17 (p = 

0.0867), round 19 (p = 0.0202), and by looking at the average of rounds 1-5 (p = 0.0927), the 

average of rounds 6-10 (p = 0.0522), the average of rounds 16-20 (p = 0.0974), the average of 
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rounds 1-10 (p = 0.0382), and the average of rounds 1-20 (p = 0.0635).  These results indicate 

that if the tax is used to fund only the group public good y, then when the tax increases from a 

low to a high level, the total voluntary contributions increase.  Therefore, there is no 

crowding-out, and even a crowding-in may occur.  Furthermore, when the level of the tax is 

high, the case that the tax is used to provide only y yields significantly more total voluntary 

contributions than the case that the tax is split equally between y and G. 

We now specifically look at the crowding-out effects of the tax on the voluntary 

contributions to the group public good y and the societal public good G.  The degrees of 

crowded-out can be examined by comparing the voluntary and total contributions of the 

treatments with different levels of taxes.  The total contribution to y is the sum of the tax 

allocated to y and the voluntary contribution to y.  Similarly, the total contribution to G is the 

tax used to fund to G plus the voluntary contribution to G.  Since there is no tax involved in the 

no-tax treatment, it can serve as the control treatment for all other treatments.  Moreover, the 

degree of crowding-out between any two treatments differing only in the magnitudes of taxes can 

be also examined.  Notice that since there are two public goods in each treatment, and in some 

treatments the tax is used to provide either public good, and in some treatments the tax is split 

evenly between the two public goods, the degrees of crowding-out are measured individually for 

y and for G.  For instance, the degree of crowding-out for the group public good y cannot be 

measured between the no-tax treatment and the only-G-LT treatment since in both treatments 

there is no tax used to provide the public good y. 

The degree of crowding-out is measured by 1 – (dQ/dT), where Q is total contribution of 

either public good and T is the corresponding tax.  For instance, if Q is the total contribution to 

the group public good y and T is the tax going to y, then Q = y + T.  Using Q = y + T, the degree 
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of crowding-out [1 – (dQ/dT)] is equivalent to – dy/dT.  The degree of crowding-out for the 

societal public good G is calculated similarly.  That is, the degree of crowding-out for the 

societal public good G is – dG/dT. 

The degrees of crowding-out have the following possible magnitudes.  First, complete 

crowding-out means that voluntary contributions are reduced completely by the tax, making total 

contributions unchanged.  In this case the degree of crowding-out is one.  Second, if voluntary 

contributions are not affected by the tax at all so that total contributions are increased exactly by 

the magnitude of the tax, then the degree of crowding-out is zero.  Third, the degree of 

crowding-out with any value between zero and one indicates incomplete crowding-out.  Finally, 

if the tax not only reduces no voluntary contributions, but instead increases voluntary 

contributions so that total contributions increase by more than the amount of the tax, then the 

degree of crowding-out is negative.  The last situation is indicated as crowding-in. 

[Table 3 about here] 

Since the calculation of the degrees of crowding-out needs the information of voluntary (or 

total contributions) and the tax, Table 3 summarizes the magnitudes of the average voluntary 

contributions to y, the average total contributions to y, the average voluntary contributions to G, 

the average total contributions to G, the average of the sum of voluntary contributions to y and G, 

and the average of the sum of total contributions to y and G of the last ten rounds in the seven 

treatments.  The degrees of average crowding-out by using various treatments as the control 

treatments are provided in Table 4a through Table 4e.  For the convenience of the contrast 

between the higher-tax treatment with the control treatment, the magnitudes of the average tax to 

y, the average tax to G, and the average of the total tax to y and G of the last ten rounds are also 

reported in Table 4a through Table 4e. 
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[Table 4a through Table 4e about here] 

Let us first look at the degree of average crowding-out by using the no-tax treatment as the 

control treatment.  It is obvious that for all the possible contrasts between the no-tax treatment 

and other treatments, the degrees of average crowding-out are all negative.  That is, a 

crowding-in actually occurs in every case.  This result indicates that when the tax increases 

from zero to either a high or low level, the introduction of the tax actually induces more 

voluntary contributions, regardless the tax is used to provide either y or G or both.  A further 

observation Table 4a tells us that if the tax is used to fund only y or only G, then the effect of 

crowding-in for the total voluntary contribution is larger than the effect of crowding-in for the 

voluntary contribution to only y or only G.  For instance, contrasting the only-y-HT treatment 

with the no-tax treatment, the degree of average crowding-out for the voluntary contribution of y 

is – 25.25%, while for the voluntary total contribution is – 49.25%.  That is, the level of average 

crowding-in is larger for the latter.  Similar results can be found for the contrast between the 

no-tax treatment and each of the only-G-HT treatment, the only-y-LT treatment, and the 

only-G-LT treatment.  These results suggest that although the tax is used to provide only one 

public good, the tax not only induces more voluntary contributions the public good that is funded 

by the tax, but also voluntary contributions to the other public good increase. 

Except for the G&y-HT treatment, when other treatments serve as the control treatment, the 

levels of average crowding-in are generally smaller than when the no-tax treatment is used to be 

compared against with, and in some situations crowding-out appears.  Let us go through Table 

4b to Table 4e one by one.  Crowding-in occurs in most cases in Table 4b, but the degree of 

average crowding-in in each cell of Table 4b is much smaller than that in the corresponding cell 

of Table 4a.  Two cases of crowding-out happen in the contrast between the G&y-TT treatment 
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and the only-y-LT treatment.  However, the magnitudes, 0.44% and 11.31% are relatively small. 

In Table 4c, crowding-out only occurs in the contrast between the only-G-HT treatment and 

the only-G-LT treatment.  Specifically, the degree of average crowding-out for the voluntary 

contribution to G is 10.80% for the contrast between the only-G-HT treatment and the only-G-LT 

treatment.  This magnitude is also relatively small; and moreover, a crowding-in for the 

voluntary total contributions (– 40.39%) appears again between the two treatments.  This 

indicates that although voluntary contributions to G decrease as the tax used to fund G increases, 

voluntary contributions to y increase instead, resulting in a higher total voluntary contributions. 

More cases of crowding-in are found in Table 4d, in which the G&y-LT treatment is used as 

the control treatment.  The most drastic case is found in the voluntary contributions to G in the 

G&y-HT treatment, with the degree of average crowding-out to be 43.81%.  Although for the 

voluntary contribution to y a crowding-in (– 33.27%) occurs in the contrast between the G&y-HT 

treatment and the G&y-LT treatment, a crowding-out (5.27%) eventually appears for the 

voluntary total contributions.  This result suggests that when both of the taxes used to fund y 

and G increase, the increase in the tax will induce more voluntary contributions to y, but fewer 

voluntary contributions to G, resulting a lower total voluntary contributions. 

Finally, observing from Table 4e shows that some very large crowding-in cases occur as the 

G&y-HT treatment is served as the control treatment.  The degree of average crowding-out for 

y is – 151.67% for the contrast between the only-y-LT and the G&y-HT treatment, indicating that 

a one point increase in the tax used to fund y induces an average of 1.52 points increase in the 

voluntary contribution to y.  The level of crowding-in is even higher for the contrast between 

the only-G-LT and the G&y-HT treatment: A one point increase in the tax used to fund G induces 

an average of 2.88 points increase in the voluntary contribution to G. 
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4. CONCLUSION 

The crowding-out effects of taxes on voluntary contributions to public goods have been 

explore broadly by many empirical and experimental studies.  However, most findings support 

crowding out, and the crowding-in phenomenon appears in only very few cases.  This paper 

conducts experiments to re-examine the effects of crowding-out in an environment in which 

there are two public goods, with different emotional or physical distances to citizens.  One 

public good is called the group public good, which is only advantageous to the members in the 

same group.  The other is called the societal public good, from which everyone in the society 

can benefit. 

The main findings of this paper are the following.  First, the increase in the tax induces 

significantly more voluntary contributions to the group public good, no matter the tax is used to 

fund which public good.  Second, if the tax is allocated equally between the local public good 

and the societal public good, when the tax increases from a low to a high level, voluntary 

contributions to the societal public good decrease significantly.  Third, if the tax is used to fund 

only the group public good, then when the tax increases from a low to a high level, total 

voluntary contributions, that is, the sum of the voluntary contributions to the two public goods, 

increases.  Furthermore, when the level of the tax is high, the case that the tax is used to provide 

only the local public good yields significantly more total voluntary contributions than the case 

that the tax is split equally between the two public goods.  Finally, when the tax increases from 

a zero to either the low or high level, a crowding-in occurs no matter the tax is used to fund 

which public good or is split equally between them.  The most drastic crowding-out is found in 

the case that the tax is split equally between the two public.  In this case a one point increase in 
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the tax crowds out about 0.44 points of the voluntary contributions to the societal public good.   
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TABLE 1 
EXPERIMENTAL PARAMETERS 

Treatment No-tax 
Only-y

-HT 
Only-G

-HT 
G&y 
-HT 

Only-y
-LT 

Only-G 
-LT 

G&y 
-LT 

Tax deposited into the 
group public good y 

0 30 0 15 16 0 8 

Tax deposited into the 
societal public good G 

0 0 30 15 0 16 8 

MPCR of the group 
public good y 

0.4 0.4 0.4 0.4 0.4 0.4 0.4 

APCR of the group 
public good y 

0.133 0.133 0.133 0.133 0.133 0.133 0.133 

MPCR of the societal 
public good G 

0.2 0.2 0.2 0.2 0.2 0.2 0.2 

MPCR of the societal 
public good G 

0.2 0.2 0.2 0.2 0.2 0.2 0.2 

Income (w) 100 100 100 100 100 100 100 

The size of the group 
(n) 

4 4 4 4 4 4 4 

Number of subjects 
per session (N) 

12 12 12 12 12 12 12 

Number of sessions 2 2 2 2 2 2 2 
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TABLE 2 
DESCRIPTIVE STATISTICS 

Treatment No-tax 
Only-y

-HT 
Only-G

-HT 
G&y 
-HT 

Only-y 
-LT 

Only-G 
-LT 

G&y 
-LT 

Average voluntary 
contribution to y 

7.171 
(7.312) 

13.973
(10.540)

13.538
(12.111)

11.581 
(9.389)

11.475 
(9.371) 

9.713 
(10.103) 

8.931 
(5.700)

Average voluntary 
contribution to G 

6.325 
(6.607) 

14.613
(8.947)

10.054
(7.535)

9.085 
(10.935)

12.608
(12.693) 

15.854 
(12.703) 

15.675
(15.781)

Average of the sum of 
voluntary contributions 

to y and G 

13.496 
(13.522) 

28.585
(16.249)

23.592
(18.923)

20.667
(17.335)

24.083
(20.355) 

25.567 
(16.852) 

24.606
(16.286)

Average total 
contribution to y 

7.171 
(7.312) 

43.973
(10.540)

13.538
(12.111)

26.581
(9.389)

27.475
(9.371) 

9.713 
(10.103) 

16.931
(5.700)

Average total 
contribution to G 

6.325 
(6.607) 

14.613
(8.947)

40.054
(7.535)

24.085
(10.935)

12.608
(12.693) 

31.854 
(12.703) 

23.675
(15.781)

Average of the sum of 
total contributions to y 

and G 

13.496 
(13.522) 

58.585
(16.249)

53.592
(18.923)

50.667
(17.335)

40.083
(20.355) 

41.567 
(16.852) 

40.606
(16.286)

Percent of subjects 
making no voluntary 

contribution to y 

53.75% 
(0.348) 

31.67%
(0.346)

36.25%
(0.417)

38.54%
(0.319)

42.71% 
(0.386) 

49.17% 
(0.300) 

35% 
(0.345)

Average percent of 
voluntary contribution 

to y to net income 

7.17% 
(0.073) 

19.96%
(0.151)

19.34%
(0.173)

16.54%
(0.134)

13.66% 
(0.112) 

11.56% 
(0.120) 

10.63%
(0.068)

Average percent of 
total contribution to y 

to income 

7.17% 
(0.073) 

43.97%
(0.105)

13.54%
(0.121)

26.59%
(0.094)

27.48% 
(0.094) 

9.71% 
(0.101) 

16.93%
(0.057)

Percent of subjects 
making no voluntary 

contribution to G 

63.33% 
(0.322) 

33.33%
(0.327)

29.79%
(0.394)

45.63%
(0.322)

49.17% 
(0.368) 

42.08% 
(0.316) 

31.04%
(0.295)

Average percent of 
voluntary contribution 

to G to net income 

6.33% 
(0.066) 

20.88%
(0.128)

14.36%
(0.108)

12.98%
(0.156)

15.01% 
(0.151) 

18.87% 
(0.151) 

18.66%
(0.188)

Average percent of 
total contribution to G 

to income 

6.33% 
(0.066) 

14.61%
(0.089)

40.05%
(0.075)

24.09%
(0.109)

12.61% 
(0.127) 

31.85% 
(0.127) 

23.68%
(0.158)

Percent of subjects 
making no voluntary 
contribution to both y 

and G 

50.63% 
(0.359) 

24.79%
(0.313)

27.71%
(0.381)

31.25%
(0.324)

38.96% 
(0.379) 

32.5% 
(0.281) 

24.79%
(0.275)
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Average percentage of 
voluntary contribution 
to y and G/net income 

13.50% 
(0.135) 

40.84%
(0.232)

33.70%
(0.270)

29.52%
(0.248)

28.67% 
(0.242) 

30.44% 
(0.201) 

29.29%
(0.194)

Average percent of 
total contribution to y 

and G/income 

13.50% 
(0.135) 

58.59%
(0.162)

53.59%
(0.189)

50.67%
(0.173)

40.08% 
(0.204) 

41.57% 
(0.169) 

40.61%
(0.163)

Percent of subjects 
contributing all income  

1.04% 
(0.033) 

6.67% 
(0.123)

0.42% 
(0.014)

10.83%
(0.261)

2.92% 
(0.074) 

8.13% 
(0.172) 

7.29% 
(0.199)

Average payoff 
113.158 
(12.002) 

146.841
(14.452)

164.198
(16.678)

149.668
(14.321)

134.137 
(19.605) 

150.423 
(16.324) 

143.304
(16.127)

Note: The observations are the average values of all individual subjects’ average choices across 
all twenty rounds.  The numbers in parentheses are the standard deviations of all subjects’ 
average choices across all twenty rounds. 
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TABLE 3 
THE AVERAGES OF VOLUNTARY AND TOTAL CONTRIBUTIONS 

TO y, TO G, AND TO y and G IN ROUNDS 11-20 

Treatment 

Average 
voluntary 

contribution 
to y 

Average 
total 

contribution 
to y 

Average 
voluntary 

contribution 
to G 

Average 
total 

contribution 
to G 

Average 
voluntary 

contribution 
to y and G 

Average 
total 

contribution 
to y and G 

No-tax 3.8958 3.8958 2.4458 2.4458 6.3417 6.3417 

Only- 
y-HT 

11.4708 41.4708 9.6458 9.6458 21.1167 51.1167 

Only- 
G-HT 

11.3708 11.3708 8.3708 38.3708 19.7417 49.7417 

G&y-HT 7.5042 22.5042 7.0042 22.0042 14.5083 44.5083 

Only- 
y-LT 

9.0208 25.0208 7.0708 7.0708 16.0917 32.0917 

Only- 
G-LT 

4.2042 4.2042 9.8833 25.8833 14.0875 30.0875 

G&y-LT 5.175 13.175 10.0708 18.0708 15.2458 31.2458 
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TABLE 4 
MEASURING THE LEVELS OF CROWDING-OUT IN ROUNDS 11-20 

 
4a. Using the no-tax treatment as the control treatment 

Treatment 
Mean 
tax to 

y 

Mean 
tax to 

G 

Mean 
tax to 
G&y 

The degree 
of average 
crowding- 
out for y 

The degree 
of average 
crowding- 
out for G 

The degree 
of average 
crowding- 

out for G&y 

No-tax 0 0 0 - - - 

Only- 
y-HT 

30 0 30 -25.25% - -49.25% 

Only- 
G-HT 

0 30 30 - -19.75% -44.67% 

G&y-HT 15 15 30 -24.06% -30.39% -27.22% 

Only- 
y-LT 

16 0 16 -32.03% - -60.94% 

Only- 
G-LT 

0 16 16 - -46.48% -48.41% 

G&y-LT 8 8 16 -15.99% -95.31% -55.65% 

 
Note: The observations are the average values of all individual subjects’ average choices across 
the last ten rounds.  In Tables 4a through 4e, the degree of average crowding-out is positive if 
taxes crowd out private contributions, and is negative if taxes increase private contributions. 
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4b. Using the only-y-LT treatment as the control treatment 

Treatment 
Mean 
tax to 

y 

Mean 
tax to 

G 

Mean 
tax to 
G&y 

The degree 
of average 
crowding- 
out for y 

The degree 
of average 
crowding- 
out for G 

The degree 
of average 
crowding- 

out for G&y 

No-tax 0 0 0 - - - 

Only- 
y-HT 

30 0 30 -17.50% - -35.89% 

Only- 
G-HT 

0 30 30 - -4.33% -26.07% 

G&y-HT 15 15 30 - 0.44% 11.31% 

Only- 
y-LT 

16 0 16 - - - 

Only- 
G-LT 

0 16 16 - -17.58% - 

G&y-LT 8 8 16 - - - 
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4c. Using the only-G-LT treatment as the control treatment 

Treatment 
Mean 
tax to 

y 

Mean 
tax to 

G 

Mean 
tax to 
G&y 

The degree 
of average 
crowding- 
out for y 

The degree 
of average 
crowding- 
out for G 

The degree 
of average 
crowding- 

out for G&y 

No-tax 0 0 0 - - - 

Only- 
y-HT 

30 0 30 -24.22% - -50.21% 

Only- 
G-HT 

0 30 30 - 10.80% -40.39% 

G&y-HT 15 15 30 -22.00% - -3.01% 

Only- 
y-LT 

16 0 16 -30.10% - - 

Only- 
G-LT 

0 16 16 - - - 

G&y-LT 8 8 16 -12.14% - - 
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4d. Using the G&y-LT treatment as the control treatment 

Treatment 
Mean 
tax to 

y 

Mean 
tax to 

G 

Mean 
tax to 
G&y 

The degree 
of average 
crowding- 
out for y 

The degree 
of average 
crowding- 
out for G 

The degree 
of average 
crowding- 

out for G&y 

No-tax 0 0 0 - - - 

Only- 

y-HT 
30 0 30 -28.62% - -41.93% 

Only- 

G-HT 
0 30 30 - 7.73% -32.11% 

G&y-HT 15 15 30 -33.27% 43.81% 5.27% 

Only- 

y-LT 
16 0 16 -48.07% - - 

Only- 

G-LT 
0 16 16 - 2.34% - 

G&y-LT 8 8 16 - - - 
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4e. Using the G&y-HT treatment as the control treatment 

Treatment 
Mean 
tax to 

y 

Mean 
tax to 

G 

Mean 
tax to 
G&y 

The degree 
of average 
crowding- 
out for y 

The degree 
of average 
crowding- 
out for G 

The degree 
of average 
crowding- 

out for G&y 

No-tax 0 0 0 - - - 

Only- 

y-HT 
30 0 30 -26.44% - - 

Only- 

G-HT 
0 30 30 - -9.11% - 

G&y-HT 15 15 30 - - - 

Only- 

y-LT 
16 0 16 -151.67% - - 

Only- 

G-LT 
0 16 16 - -287.92% - 

G&y-LT 8 8 16 - - - 
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Figure 1. Average voluntary contributions to the group public good y 
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Figure 2. Average voluntary contributions to the societal public good G 
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Figure 3. Average voluntary contributions to the group and the societal public goods  

 

 

 

  

0

10

20

30

40

50

60

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

av
er
ag
e 
vo
lu
n
ta
ry
 c
o
n
tr
ib
u
ti
o
n
s 
to
 b
o
th
 y
an
d
 G

round
No tax Only y‐HT Only G‐HT G&y‐HT

0

10

20

30

40

50

60

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

av
er
ag
e 
vo
lu
n
ta
ry
 c
o
n
tr
ib
u
ti
o
n
s 
to
 b
o
th
 y
an
d
 G

round
No tax Only y‐LT Only G‐LT G&y‐LT



31 
 

APPENDIX 

Subjects’ Instructions for the G&y-HT Treatment 

Subject ID number: ______ 

Welcome to the experiment.  This is an experiment about individual economic decisions.  

If you follow the instructions closely and make your decisions carefully, you may earn a 

sufficient amount of money.  All participants will be paid in cash at the end of the experiment.  

This study is funded by a grant from the National Science Council. 

The experiment will last about 80 minutes. 

In this experiment you will make decisions in each of the 20 rounds.  There are twelve 

participants.  In the beginning of each round the twelve participants will be randomly assigned 

to three groups, each group with four members.  The three groups are named as purple, blue, 

and red.  Each of the group members will have a code A, B, C, and D, respectively.  You will 

only know about your own code, but not the codes of other people, and neither will you know 

who the other three members are in your group.  When a new round starts, you will be 

randomly re-matched and reassigned the code. 

In the experiment your payoff will be represented by “point.”  At the end of the experiment, 

every 5 points can be exchanged for NT$1.  Every participant has three accounts: a private 

account, a group account, and a societal account.  Everyone has his (her) own private account.  

The group account is owned together by all four group members, and the societal account are 

owned by all twelve participants. 

 

YOUR DECIDIONS 

At the beginning of each round, we will deposit 100 points in your private account.  
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However, of the 100 points, 15 points will be automatically deposited to the group account of 

your group and another 15 points will be automatically deposited to the societal account.  Call 

these points the automatic points deposited into the group account and the societal account, 

respectively. 

Therefore, in the beginning of each round only 70 points left in your private account, and 

there are 60 (=15 points×4 people) automatic points in the group account of your group and 180 

(=15 points×12 people) automatic points in the societal account, with 60 points coming from the 

purple group, 60 points coming from the blue group, and 60 points coming from the red group. 

Your decision is that how many of the remaining 70 points you would like to allocate to the 

group account and the societal account, respectively.  Call these points the additional points that 

you allocate to the two accounts.  The rest of the points after this allocation will be retained in 

your private account. 

At the beginning of each round, a decision form, which is similar to the following form, will 

appear on your computer screen: 

Decision Form 

Round 3 

ID number: 256 

Your group: purple 

Your code: B 

 
The number of points deposited in your private account: 100 
Your automatic points allocated to the group account: 15 

Your automatic points allocated to the societal account: 15 

 

The additional points that you decide to allocate to the group account:  28  

The additional points that you decide to allocate to the societal account:  26  

 

The number of points remaining in your private account:  16  
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Please enter the numbers of points that you decide to allocate to the group account and the 

societal account.  These numbers must be an integer and between 0 and 70 (including 0 and 70) 

and the sum of them must not exceed 70. 

We now explain how the payoffs from the three accounts are calculated. 

 

PAYOFFS OF THE THREE ACCOUNTS 

1. The private account: The points in your private account can only earn you payoffs.  The 

payoff from your private account is the number of points left in your private account. 

2. The group account: You can earn 0.4 points for every point that you allocate to the group 

account of your group, and each of the other three members can also earn 0.4 points.  

Likewise, for every point that any group member allocates to the group account, you and 

every other group members each can earn 0.4 points.  Of course, the amount of points that 

each member allocates to the group account depends on his (her) own decision, and everyone 

may make different decision.  However, one thing can be sure is that the more the total 

points in the group account, the higher the payoff each member can earn.  Notice that you 

cannot allocate any points to the group accounts of the other two groups and you cannot earn 

any payoffs from them.  Similarly, members in the other two groups cannot earn anything 

from the group account of your group, either. 

3. The societal account: You can earn 0.2 points for every point that you allocate to the societal 

account, and each of the other participants can also earn 0.2 points.  Likewise, for every 

point that any participant allocates to the societal account, you and every other participants 

each can earn 0.2 points.  Of course, the amount of points that each participant allocates to 

the societal account depends on his (her) own decision, and not everyone will make the same 
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decision.  However, one thing can be sure is that the more the total points in the societal 

account, the higher the payoff each one can earn from it. 

 

YOUR PAYOFF IN EACH ROUND 

Your earnings in any round is the sum of your payoffs from your private account, the group 

account of your group, and the societal account. 

After all participants submit their decisions, a result report, which is similar to the following 

form, will appear on everyone’s computer screen: 

 Result Report 
Round 3 

ID number: 256 
Your group: purple 
Your code: B 
 

 Group account Societal account 

 
Automatic 

points 
Additional 

points 
sum 

Automatic 
points 

Additional 
points 

sum 

You 15 28 43 15 26 41 
 

Purple 60 97 157 60 116 176 
Blue 60 - - 60 77 137 
Red 60 - - 60 138 198 

Total of 
the three 
groups 

- - - 180 331 511 

 
Your payoff: 
Your payoff from your private account:  16  (= 100–15–15–28–26) 
Your payoff from the group account:  62.8  (= 0.4×157) 
Your payoff from the societal account:  102.2  (= 0.2×511) 
 
Your payoff this round:  181.0  (= 16+62.8+102.2) 
Your cumulative payoff until this round:  531.8  

 
Your Total Earnings from This Experiment 

Your total earnings from this experiment will be the sum of the earnings that you earn in 
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each of the 20 rounds. 

Please do not talk to each other during the experiment.  Your decisions and payoffs will be 

kept secret both during and after the experiment.  There will be no link between your personal 

identity and the experimental data. 

Good luck!  Now you can enter your decision on the Decision Form. 
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Quiz questions: 

Please answer the following six questions. 

1. In the beginning of each round, how many points do we deposit into each participant’s 

private account? 

2. In each round, how many points do you automatically allocate to the group account of your 

group? 

3. In each round, how many points do you automatically allocate to the societal account? 

4. In each round, how many points do all group members in the same group automatically 

allocate to their group account? 

5. In each round, how many points do all participants automatically allocate to the societal 

account? 

6. Suppose that in some round your and other participants’ decisions are indicated in the 

following earning reports.  Please fill in the correct numbers in all boxes. 
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 Result Report 
Round 5 

ID number: 99 
Your group: blue 
Your code: B 
 

 Group account Societal account 

 
Automatic 

points 
Additional 

points 
sum 

Automatic 
points 

Additional 
points 

sum 

You 15 38 53 15 23 38 
 

Purple 60 - - 60 123 183 
Blue 60 88 148 60 102 162 
Red 60 - - 60 96 156 

Total of 
the three 
groups 

- - -    

 
Your payoff: 
Your payoff from your private account:  9  
Your payoff from the group account:  59.2  
Your payoff from the societal account:  100.2  
 
Your payoff this round:  168.4  
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測驗工具(含質性與量性) 0  

課程/模組 0  

電腦及網路系統或工具 0  

教材 0  

舉辦之活動/競賽 0  

研討會/工作坊 0  

電子報、網站 0  

科 
教 
處 
計 
畫 
加 
填 
項 
目 計畫成果推廣之參與（閱聽）人數 0  

 



國科會補助專題研究計畫成果報告自評表 

請就研究內容與原計畫相符程度、達成預期目標情況、研究成果之學術或應用價

值（簡要敘述成果所代表之意義、價值、影響或進一步發展之可能性）、是否適

合在學術期刊發表或申請專利、主要發現或其他有關價值等，作一綜合評估。

1. 請就研究內容與原計畫相符程度、達成預期目標情況作一綜合評估 

■達成目標 

□未達成目標（請說明，以 100字為限） 

□實驗失敗 

□因故實驗中斷 

□其他原因 

說明： 

2. 研究成果在學術期刊發表或申請專利等情形： 

論文：□已發表 □未發表之文稿 ■撰寫中 □無 

專利：□已獲得 □申請中 ■無 

技轉：□已技轉 □洽談中 ■無 

其他：（以 100字為限） 
3. 請依學術成就、技術創新、社會影響等方面，評估研究成果之學術或應用價
值（簡要敘述成果所代表之意義、價值、影響或進一步發展之可能性）（以

500字為限） 

本計畫為經濟學實驗研究，我已完成所有的實驗操作，並已完成資料敘述，檢定，與迴歸

等基礎分析。我將做更深入的分析，並持續修改報告內容，之後並將投稿至國際學術期刊。
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