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Abstract
This study uses a Japanese nationwide sample and experimentally compares rebate 
and matching, both of which are schemes intended to lower the price of monetary 
donation. Standard economic theory predicts that the two schemes will have the 
same effect on individuals’ donation behavior when their donation price is equiva-
lent. However, we conduct an incentivized economic experiment through the Inter-
net on 2300 Japanese residents, and find that matching, which lowers the donation 
price by adding a contribution from a third-party, increases individuals’ donation 
expenditures compared to rebate, which lowers it through a refund from a third-
party. The experimental result shows that the donation expenditure in a 50% rebate 
treatment drops by approximately 126 Japanese yen compared to the control, while 
in a 1:1 matching treatment with essentially the same price of donation as the 50% 
rebate, the expenditure conversely rises by approximately 56 Japanese yen. This 
tendency is consistent with the results of previous experimental studies comparing 
the two schemes. We further empirically confirm that the superiority of 1:1 match-
ing over 50% rebate is not conclusively influenced by the participants’ confusion or 
misunderstanding, or budget constraint lines’ difference between the two schemes. 
Although the Japanese government has previously enriched rebate’s content, the 
level of monetary donations by the Japanese people is still low on an international 
scale. Based on this study’s findings, we discuss the possibility that implementing 
matching into the society effectively encourages their donation behavior.
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1 Introduction

Non-profit organizations are essential for social stability, since they provide com-
plementary services in fields where public services are not sufficiently provided 
by governments (Salamon, 1994). The NPOs depend on donations from individu-
als and corporations to continue their operations. Thus, the question of how to 
effectively collect those donations is an important social issue, and it has been 
explored both practically and academically (Sargeant & Shang, 2017).

A number of countries have adopted rebate as a major scheme with the aim 
of encouraging monetary donations from individuals (Giving Japan White Paper 
Research Society, 2017). Under this scheme, individuals’ income tax is deducted 
by a certain amount, when they report the monetary donations they made in the 
year when declaring their income for that year. Policymakers expect the scheme 
to have a positive effect on individuals’ donation behavior, because it lowers the 
price of donation. For example, assume one donates 10,000 Japanese yen (JPY, 
hereafter) to a charity and receives a tax reduction of 5000 JPY; this implies that 
one can donate 10,000 JPY to the charity by spending only 5000 JPY, and the 
price of 1 JPY donation is 0.5 JPY.

However, rebate may not induce as much donation behavior as policymak-
ers expect. Institutional and procedural hurdles can impede donors’ use of the 
scheme. For example, the US tax system allows taxpayers to select either a stand-
ard deduction or an itemized deduction, the latter of which is an actual deduction. 
Only if they select the latter, they can have access to the rebate scheme. In prac-
tice, high-income taxpayers usually choose the itemized deduction, while about 
70% of taxpayers choose the standard one. Thus, many US donors do not enjoy 
the benefits of the rebate scheme (Kato, 2010).

Matching is another major scheme used to lower the price of donation, similar 
to rebate. Previous experimental economic studies have suggested that matching 
encourages individuals’ donation behavior more effectively than rebate. When 
one donates 5000 JPY to a charity under a 1:1 matching treatment, a third party, 
for example a corporation or foundation, matches the amount of this donation, 
and consequently 10,000 JPY is donated to the charity. In other words, one needs 
to spend only 5000 JPY to donate 10,000 JPY to the charity, and the price of 1 
JPY donation is 0.5 JPY in a 1:1 matching. This is the same as when one donates 
10,000 JPY under the rebate scheme and receives a refund of 5000 JPY in the 
form of a tax reduction. However, even when controlling for the donation price 
and other factors, laboratory experiments have found that the matching framing 
increases donation rates and average donation expenditures more than the rebate 
framing (Eckel & Grossman, 2003, 2006). This tendency has been confirmed in 
field experiments (Bekkers, 2015; Eckel & Grossman, 2008, 2009, 2017). Based 
on this evidence, the matching scheme is now being employed in fundraising 
activities by NPOs around the world.

This study is the first to experimentally compare the rebate and match-
ing schemes in Japan, and to test whether matching is more effective in driving 
individuals’ donations in this country. We are now conducting the investigation 
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in Japan even though there is evidence from other countries, because there are 
background and environmental factors at play that suggest that the rebate scheme 
might not be effective in promoting donation behavior in Japan either. In other 
words, there is a great need to explore another measure that can more effectively 
encourage Japanese people’s donation behavior.

First, although the Japanese government has made efforts to improve the rebate 
scheme, its utilization rate remains low, and the level of individual donations in 
Japan is also low on an international scale. The Japanese government introduced 
rebate as a tax incentive in 1962, with this scheme in force since over than half a 
century. The 2011 tax reforms enabled individual donors to select “exemption and 
deduction from income” or “tax credit,” which are called “shotoku-kojyo” and “zei-
gaku-kojyo” in Japanese, respectively (Cabinet Office, 2019a). When the former is 
selected, 2000 JPY is deducted from one’s donation amount, and that amount is then 
deducted from one’s income. The income after the deduction is multiplied by an 
income tax rate to calculate one’s income tax. Japan’s income tax rates follow a pro-
gressive system, and therefore the tax reduction for the same donation amount is 
larger for higher income groups. In contrast, when the latter is selected, 2000 JPY is 
deducted from one’s donation amount, that amount is multiplied by 40%, and then 
the amount after multiplication is directly deducted from one’s income tax, regard-
less of income groups. Therefore, low- and middle-income groups can receive a 
larger tax reduction by selecting the tax credit option over exemption and deduction 
from income.1 Countries offering both systems are rare, and, in this sense, Japan’s 
rebate scheme is progressive on an international scale. However, the proportion of 
Japanese donors using the rebate remains low and was recorded at 16.7% in 2018 
(Cabinet Office, 2019b). Furthermore, as is widely known, the level of individual 
donations in Japan is much lower than in other countries. Specifically, the total value 
of individual donations in Japan stood at 0.14% as a share of nominal GDP in 2016. 
This is only about one-tenth of the US donations (1.44%), about one-quarter of that 
of the UK (0.54%), and about one-quarter of that of South Korea (0.50%), which is 
also an East Asian nation (Giving Japan White Paper Research Society, 2017). This 
raises the concern that the past improvements to the rebate scheme have not had 
enough impact on promoting Japanese people’s donation behavior.

Second, the cost of using the rebate in Japan could be as high as or higher than 
in other countries. In Japan, individual income tax is withheld at source, and the 
income taxes of employed income earners are recalculated in December by their 
employers to correct any excess or deficiency. Thus, many Japanese workers usually 
do not need to file tax returns; however, they would need to do so to make use of 
the rebate scheme. Using the scheme would impose a psychological cost on people 

1 Imagine that a person with a taxable income of 6,000,000 JPY donates 50,000 JPY. When the person 
chooses the exemption and deduction from income, the refund will be 9600 JPY. On the other hand, 
when the person chooses the tax credit, the refund will be 19,200 JPY.
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because of performing an unfamiliar task, in addition to procedural costs. These 
costs could discourage people from making donations by using the rebate scheme.2

Matching increases the amount donated to a charity by combining the donation 
amounts of donors with that of a third party. Since the charities or the third party 
are usually responsible for the add-on donation process, donors’ procedural and psy-
chological costs will be smaller when using matching than when using rebate. Thus, 
if matching is confirmed through experiments to be more effective than rebate in 
Japan, there is a potential to substantially increase donations made by Japanese peo-
ple, by implementing the matching scheme into the society. However, to the best of 
our knowledge, there have been no experimental studies directly comparing match-
ing and rebate in Japan.3 This study is quite important from both an academic and a 
policy perspective in that it is the first to conduct such an experimental comparison 
in this country.

The remainder of this paper is structured as follows. "Literature review on rebate 
versus matching" reviews experimental studies in economics that have compared 
rebate and matching schemes. "Experimental design" describes the experimental 
design in this study. Following basic results in "Basic analysis", we conduct and 
present further analysis in "Further analysis". "Discussion, limitations and conclu-
sions" discusses the results and their practical implications and concludes while not-
ing some limitations.

2  Literature review on rebate versus matching

Eckel and Grossman (2003) point out that a matching rate ( m ) is a function of a 
rebate rate ( r ) as follows: m = r∕(1 − r) . This formula shows that a 1:1 matching 
is equivalent to a 50% rebate. In the former scheme, when one chooses to donate 
5000 JPY to a charity, the same amount will be added to this donation, thus making 
the total amount donated to the charity 10,000 JPY. In the latter scheme, when one 
chooses to donate 10,000 JPY to a charity, half of the amount will be refunded, mak-
ing the actual donation expenditure 5000 JPY. Similarly, a 2:1 matching is equiva-
lent to a 33% rebate, and a 4:1 matching is equivalent to a 20% rebate.4

Standard economic theory predicts that, when the donation price and all other fac-
tors are equal, there should be no difference in individuals’ donation behavior under 

3 In Japan, the possibility that rebate promotes donation behavior has been a subject of economic exami-
nation (Yamauchi, 1997): however, again, there have been no experimental studies directly comparing 
rebate and matching.
4 We find in the comparison of consumption and income taxes, another example of people’s different 
reactions under two essentially equivalent conditions. When all income goes to consumption, the rela-
tionship between the income tax rate (y) and the consumption tax rate (c) is as follows: y = c/(1 + c). 
Blumkin et al. (2012) show that subjects decrease their labor supply under an income tax system more 
than the equivalent consumption tax system. Kurokawa et al. (2020) show that subjects prefer an income 
tax over the equivalent consumption tax.

2 According to data released by the by Cabinet Office (2019b), 13.4% of Japanese donors who did not 
use the rebate scheme in 2018 stated that it is because they did not file tax returns. This is the third major 
reason for not using the scheme. The top reason is that they did not know about this scheme (40.9%).
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matching and rebate schemes. However, Eckel and Grossman (2003) reveal that 
donation rates and average donation expenditures for matching are higher than for 
rebate, by employing a within-subject design where subjects are randomly exposed 
to both the schemes. Eckel and Grossman find similar results in 2006, when using a 
between-subject design where subjects are exposed to only one of the two schemes. 
Furthermore, this superiority of matching over rebate has been confirmed in multi-
ple field experiments (Bekkers, 2015; Eckel & Grossman, 2008, 2009, 2017).

Thus, the relative effectiveness of matching has been robustly observed in vari-
ous experimental studies; however, there exist debates on why matching can drive 
individuals’ donation behavior more effectively than rebate, and some researchers 
have conducted multifaceted investigations. Eckel and Grossman argue that this ten-
dency can be explained by framing effect (Lukas et al., 2010). Specifically, matching 
has a “cooperative framing.” Within this frame, since people can additionally gain 
a conformity utility by collaborating with others to donate, they will be more likely 
to donate. In contrast, rebate has a “reward framing.” Within this frame, particu-
larly for individuals with warm glow (Andreoni, 1989, 1990), receiving a refund 
will reduce their selfish utility of donating to a charity themselves. In other words, 
receiving a refund causes them to feel “greedy” (Benabou & Tirole, 2006), and they 
will be less likely to donate.

However, other researchers raise the concern that the superiority of matching 
can be explained by people’s confusion or misunderstanding rather than by framing 
effect (Davis & Millner, 2005; Davis et al., 2005). They conjecture whether subjects 
in previous experiments may have incorrectly understood how each scheme works 
and the differences between them, and whether they may have chosen the same 
amount to be passed on to a charity in both schemes without deliberation, resulting 
in higher donation expenditures under matching than those after refund under rebate. 
Davis (2006) also proposes “isolation effect,” which implies that when individuals 
face a complex problem, they often only consider factors that they directly have con-
trol over or that have direct consequences for them. However, Eckel and Grossman 
have addressed other researchers’ concerns, by employing a between-subjects design 
where subjects face only one of the two schemes, by providing in advance calcu-
lation exercises to support their understanding for the assigned scheme, by check-
ing afterward their understanding of the experiment, and by providing information 
on all combinations of “initially selected amount,” “reward to self,” and “donated 
amount to the charity,” to make their decisions more transparent. Then, Eckel and 
Grossman argue that the superiority of matching over rebate is still due to framing 
effect rather than their misunderstanding or confusion.

Furthermore, Blumenthal et al. (2012) note that in Eckel and Grossman’s (2003, 
2006) experimental designs, the matching and rebate rates are equivalent, while the 
budget constraint lines are not completely equivalent between the two schemes. Spe-
cifically, the budget constraint lines’ slopes are the same between the two schemes, 
but the rebate’s line is partly truncated (See the Figure Appendix A). For example, 
people who would spend 1000 JPY on a donation in the control can spend only 500 
JPY in a 50% rebate. Even if they select the same initial amount of 1000 JPY, 50% 
of that amount is refunded to them. If they are assigned to a 1:1 matching, they can 
maintain the same 1000 JPY donation expenditure. Similarly, the 50% rebate allows 
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subjects to select an amount donated to charity of between 0–1000 JPY only, while 
the 1:1 matching allows them to select the amount between 0 and 2000 JPY. How-
ever, more recent experiments by Lukas et al. (2010) and Blumenthal et al. (2012) 
unify budget constraint lines, by allowing subjects in the rebate to increase their 
maximum contribution amount or constraining that of subjects in the matching, and 
still confirm some superiorities of matching over rebate.5

The purpose of this study is to clarify and  confirm the difference in effective-
ness between rebate and matching to determine the validity of the strategy for 
implementing matching schemes in Japan. Although it is unlikely that this study’s 
results directly contribute to concluding the above debates over the mechanisms, 
the debates must be considered when constructing our experimental design and 
interpreting our experimental results. As we will show the details in the following 
section, our experiment can identify the subjects with confusion or misunderstand-
ing. We further interpret our experimental results while empirically considering the 
impact of differences in budget constraint lines between the two schemes.

3  Experimental design

3.1  Overview

Between March 19 and March 21, 2019, we conducted an economic experiment 
through MyVoice.com Ltd., which offers online surveys and experiments. Around 
1 million adults living throughout Japan register the company as response monitors. 
We sampled 2300 participants from these monitors in equal proportions by gender 
and age (age range: 20 and 69 years).

The experiment in this study is incentivized using “points,” which can be 
exchanged for gift cards (nationwide gift cards, Amazon gift cards, App Store & 
iTunes gift cards, book cards, etc.) (MyVoice.com Ltd., 2020). The participants 
receive 70 points by answering the survey and can earn additional points, which 
vary depending on their choices in the experiment, as explained in the next section. 
Note that the exchange rate is 1 point = 1 JPY.6

The structure of this survey and experiment can be divided into three main parts 
(Fig. 1). First, we present the participants with questions that capture their behav-
ioral economic characteristics, including social, time, and risk preferences.7 Sec-
ond, we randomly divide them into rebate treatments, matching treatments, or a 
control, and conduct the economic experiment to capture their donation behavior 
under each assigned condition. Specifically, we construct two groups, respectively, 
for the rebate treatments (50% rebate and 20% rebate) and the matching treatments 

6 One US dollar was approximately equivalent to 111 Japanese yen in March 2019.
7 Our questions about social, time, and risk preferences are based on the Global Preference Survey (Falk 
et al., 2018).

5 Other recent studies have proposed new theoretical explanations for the difference between matching 
and rebate (Diederich et al., 2020; Hungerman and Ottoni-Wilhelm, 2021).
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(1:1 matching and 4:1 matching). Third, we present participants with questions to 
capture their socioeconomic attributes, including gender, marital status, number of 
children, years of education, household income, place of residence, etc., and gather 
their responses.8

3.2  Procedures

In the introductory page to the experimental part of the survey, participants are 
informed that, in addition to the basic reward points for answering the survey, one in 
ten will have a chance to earn another reward (See the Figure Appendix B).9 They 
are also informed that the additional reward points are worth 1000 JPY, and that 
the following page will ask how much of the 1000 JPY they are willing to pass on 

Fig. 1  The survey and experimental structure

8 Although this study falls outside the scope of the Japanese government’s Ethical Guidelines for Medi-
cal and Health Research Involving Human Subjects and thus did not receive an ethical review, all par-
ticipants gave their informed consent to participate in our survey experiment. After being informed about 
the purpose of the study and their right to withdraw from the survey, they agreed to join. They were pro-
vided with the option “I want to stop participating in the survey” for all the questions. Completion of the 
entire survey experiment was considered to indicate respondent consent. The authors did not obtain any 
personal information about the participants.
9 Charness et al. (2016) review incentive schemes for laboratory experiments and report that there is no 
significant difference for experimental results between the schemes where incentives are paid to all par-
ticipants, and the other schemes where incentives are randomly paid to a part of the participants.
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to a social contribution project, assuming they could win and earn this additional 
reward.10

Here, to help the participants understand that this experiment is not hypothetical 
but that they will receive a real monetary reward, we set the following checkbox 
confirmations: “If you win and earn 1000 JPY, your donation decision will be car-
ried out as you answer,” “After winning, you cannot change your answer. So, please 
think carefully before answering,” and “If you do not win, you will not earn 1000 
JPY, but your donation decision will not be carried out either.” The participants have 
to confirm all the checkboxes to proceed to the following page. By implementing the 
above device, we ensure the incentive compatibility of their choices.

Following this, regardless of the randomly assigned groups, the participants see 
the following message and are requested to donate to an organization engaged in 
afforestation activities.11

“Afforestation activities are currently being carried out around the world in 
order to reduce carbon dioxide emissions and prevent global warming. Your 
donation will help to support an organization engaged in the afforestation 
activities. Your donation will be used by the organization to restore rainforests 
in countries, including Indonesia, Myanmar, and Vietnam. Your generous sup-
port is greatly appreciated.”

In addition to the above message, the survey screen for the participants in the four 
groups of rebate and matching display an “Important Notice,” which informs them 
of the content of the assigned treatment (Fig. 2).

Table  1 briefly summarizes how each group works. When one initially selects 
the option to pass on A to the organization in the control group, the actual donation 
expenditure is A, the reward to oneself is 1000 JPY—A, and the donated amount to 
the organization is A. Table 1 shows a calculation example when A is 500 JPY in the 
control group. Next, by comparing the formulae for each treatment group and calcu-
lation examples, we understand that, in the price of donation, a 20% rebate and a 4:1 
matching are equivalent and a 50% rebate and a 1:1 matching are equivalent. Specif-
ically, when one initially selects 1000 JPY in a 20% rebate, 1000 JPY is donated to 
the organization, while the individual will receive a refund of 200 JPY, making the 
actual donation expenditure 800 JPY. If one initially selects 800 JPY in a 4:1 match-
ing, with the 200 JPY additional contribution, the donated amount to the organiza-
tion becomes 1000 JPY. The two cases are identical in the price of donation. If the 

10 Since the additional reward of 1000 JPY is paid to one person out of ten, its expected value is 100 
JPY. According to “Giving Japan 2017” (Giving Japan White Paper Research Society, 2017), the median 
amount of Japanese people’s donation is a few thousand Japanese yen. Using the incentive scheme of 
random payment, we allow participants to choose their donation amount from the endowment, which 
is close to that in the real world. Our analyses empirically address the concern that the random payment 
may influence the estimated results by controlling for the effect of participants’ risk attitude.
11 Before the experiment, we contacted the organization and obtained their approval for selecting them 
as the recipient. To ensure the recipient’s credibility, we selected the recipient among specified public‐
service promotion corporations, which are designated by a cabinet order as ones that significantly con-
tribute to the promotion of public interest.



155

1 3

The Japanese Economic Review (2022) 73:147–177 

initial selection is 1000 JPY in a 50% rebate, 1000 JPY is donated to the organ-
ization, while the individual will receive a refund of 500 JPY, making the actual 
donation expenditure 500 JPY. If the initial donation is 500 JPY in a 1:1 matching, 

Fig. 2  Treatment messages
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with the 500 JPY additional contribution, the donated amount to the organization 
becomes 1000 JPY. Once again, the two cases are identical in the price of donation.

Finally, all the participants are asked;

“If you win and earn 1000 JPY, how much of the 1000 JPY are you willing to 
pass on to the worldwide afforestation activities? Please answer in increments 
of 100 JPY.”

Participants are required to initially select the amount to pass on to the organiza-
tion between 0 JPY and 1000 JPY.

Even after the participants read their treatment message, it may be still difficult 
for them to correctly understand the relationship between the “initially selected 
amount,” “reward to self,” and “donated amount to the charity.” If many of the par-
ticipants do not understand this relationship, their selections will be due not to fram-
ing effect as proposed by Eckel and Grossman, but rather due to their confusion or 
misunderstanding as proposed by other researchers. To consider this concern, we 
follow the procedure used in previous studies and display one calculation example 
(when initially selecting 500 JPY), along with two calculation exercises (when ini-
tially selecting 1000 JPY and 0 JPY) (See the Figure Appendices C and D). By so 
doing, we help the participants understand their assigned schemes.

Furthermore, we set up the survey screen to automatically calculate and display 
the “initially selected amount,” “reward to self,” and “donated amount to the char-
ity” after the participants choose their initial amount (See the Figure Appendix E). 
Then, if they agree with the calculated results, they have to click a button to confirm 
their selection. These features are useful in preventing confusion or misunderstand-
ing and isolation effect, which have been pointed out by previous studies.

3.3  Descriptive statistics

Table 2 reports the means and standard deviations of participants’ gender, marital 
status, number of children, years of education, household income, and place of resi-
dence for each group to check the random allocation of participants between the five 
groups. We confirm that there is no statistically significant difference in the means 
of all the variables in the table between the groups.12

3.4  Empirical strategy

In the next sections, after presenting descriptive analysis, we estimate the effects of 
rebates and matchings, using the ordinary least squares regression and the following 
model specification:

12 When looking at household income, the mean of the control is 4.6 million JPY, while the means of the 
50% rebate and 1:1 matching are in the range of 4.9 million JPY, the latter being approximately 300,000 
JPY higher; however, the difference is not statistically significant.
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The dependent variable yi refers to participant i ’s actual donation expenditure. � 
is a constant term, and �

1
− �

4
 are the treatment effects of 20% rebate, 4:1 matching, 

50% rebate, and 1:1 matching. zi is a vector of participant i ’s socioeconomic attrib-
utes described above and behavioral economics characteristics, including social 
preference, time preference, and risk preference; ui is a random error term.

4  Basic analysis

Table  3 compiles donation amounts by group, in line with the table presented in 
Eckel and Grossman (2003). Row (1) shows the initially selected amount in response 
to the question “If you win and earn 1000 JPY, how much of the 1000 JPY are you 
willing to pass on to the worldwide afforestation activities? Please answer in incre-
ments of 100 JPY.” Row (2) shows the actual donation expenditure, which is the 
donation amount after refund in rebate. Row (2) is blank in the control and match-
ing, showing that there is no change from the amount in row (1).

In row (3), by respectively comparing the control and four treatment groups, we 
find the following. First, the rebate treatments decrease the actual donation expendi-
ture relative to the control. This tendency is strongly observed in particular for the 
50% rebate treatment, where the average donation expenditure is approximately 
126 JPY lower compared to the control (p < 0.01). Assume that an individual who 
selects 500 JPY in the control is actually assigned a 50% rebate. If they wish to keep 
the same donation expenditure as in a situation where they are assigned to the con-
trol, they need to select 1000 JPY. However, in reality, although the initially selected 
amount indeed increases, the extent of that increase is not large, and the actual dona-
tion expenditure after refund becomes lower than in the control. The results do not 
show that rebate promotes donation behavior.

Second, the matching treatments increase the actual donation expenditure relative 
to the control. This tendency is strongly observed in particular in the 1:1 matching 
treatment, where the average donation expenditure is approximately 56 JPY higher 
compared to the control (p < 0.01). Assume that the same individual who selects 
500 JPY in the control is actually assigned to a 1:1 matching treatment. If they 
wish to have the similar amount donated to a charity as in a situation where they 
are assigned to the control, they only need to select 200 JPY or 300 JPY. However, 
in reality, their initially selected amount changes toward an increase, not a decrease. 
Specifically, those who select 500 JPY in the control actually select higher amounts, 
600 JPY, 700 JPY, or more, in the matching treatment. This result suggests that 
matching promotes donation behavior, encouraging higher donation expenditure.

Row (4) confirms the above results from a different perspective. If the rebate and 
matching treatments have the same impact on donation behavior, then no difference 
should be observed when comparing the average actual donation expenditures between 
a 20% rebate and 4:1 matching, and between a 50% rebate and 1:1 matching treat-
ment, respectively. However, we find that the average donation expenditure for the 4:1 

(1)
yi = � + �

1
20%Rebatei + �

2
4to1Matchi + �

3
50%Rebatei + �

4
1to1Matchi + z�

i
� + ui.
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matching is approximately 83 JPY higher than for the 20% rebate (p < 0.01), and that 
the 1:1 matching is approximately 182 JPY higher than for the 50% rebate (p < 0.01).

Table 4 shows the OLS estimated effects of rebate and matching on actual donation 
expenditure, and Fig. 3 also presents the mean estimate and 95% confidence interval of 
the donation expenditure for each group. We find that the estimation results are consist-
ent with the descriptive test results, after controlling for socioeconomic attributes and 
behavioral economics characteristics. The direct difference between 20% rebate and 
4:1 matching is estimated at approximately 82 JPY (p < 0.01), while that between 50% 
rebate and 1:1 matching is estimated at approximately 173 JPY (p < 0.01). When we 
use Type 1 Tobit model and conduct estimation to consider the bias due to the left cen-
soring of 0 JPY, we find the robust difference between the rebate and matching.

In summary, we find through an experiment conducted on a Japanese sample of 
2300 respondents that matching is superior to rebate in encouraging higher dona-
tion expenditures. This superiority is strongly and robustly observed in particular 
in the comparison of the 50% rebate and 1:1 matching treatments.13 Our results are 
essentially consistent with the tendencies found in a series of experimental studies 
conducted by Eckel and Grossman.

Table 4  Basic regression result

Cluster robust standard errors at prefecture level in parentheses
***p < 0.01, **p < 0.05, *p < 0.1
In columns 1–3, we use the sample of all the groups. In column 4, we use the sample of 20% rebate and 
4:1 matching treatment groups, and in column 5, we use the sample of 50% rebate and 1:1 matching 
treatment groups.

Dependent variable (1) (2) (3) (4) (5)
Actual donation expenditure

Endowment 1000 JPY

Estimation method OLS

20% rebate − 45.217** − 47.491** − 40.752*** Basement –
(19.319) (17.827) (14.269)

4:1 matching 38.261 35.320 39.030* 81.958*** –
(23.892) (23.871) (20.622) (21.320)

50% rebate − 125.761*** − 128.272*** − 121.341*** – Basement
(19.086) (18.130) (14.577)

1:1 matching 56.087*** 55.310*** 50.863*** – 172.774***
(17.744) (17.157) (14.880) (13.233)

Socioeconomic attributes No Yes Yes Yes Yes
Behavioral economic attrib-

utes
No No Yes Yes Yes

Number of observations 2300 2300 2300 920 920

13 Table Appendix A shows the effect of each treatment on the binary choice of whether to donate. 
Although all the treatments increase the donation probability, the 20% rebate’s effect is larger than that 
of 4:1 matching. Considering the results of Sect. 4, 20% rebate could be less effective than 4:1 match-
ing in increasing the average donation expenditure (intensive margin), but more effective in increasing 
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5  Further analysis

5.1  Confusion or misunderstanding

This section examines the relationship between the understanding of how rebate 
or matching treatments work and their treatment effects. As explained in the Pro-
cedures section, this economic experiment provides participants with one calcula-
tion example and two calculation exercises to support their understanding of the 
treatment assigned to them. Specifically, we show the formulae and the amounts 
of “reward to self” and “donated amount to the charity” in the case when they ini-
tially select 500 JPY in their assigned treatment group. We then provide two cal-
culation exercises asking what these two amounts would be, when initially select-
ing 1000 JPY and 0 JPY. However, we do not provide feedback as to whether 
their answers are correct or incorrect. Thus, there might be some participants 
who join the experiment without having their misunderstanding of the calculation 
process corrected. If the effects in "Basic analysis" are generated mainly because 
of the participants with misunderstandings, the superiority of matching in this 
study would depend on their confusion or misunderstanding, unlike in Eckel and 
Grossman’s case.

Fig. 3  Actual donation expendi-
ture by group. Notes: The unit 
is Japanese yen. The vertical 
line represents a 95% confidence 
interval

Footnote 13 (continued)
the donation probability (extensive margin). There is no statistically significant difference between 50% 
rebate and 1:1 matching in increasing the donation probability.



163

1 3

The Japanese Economic Review (2022) 73:147–177 

Table 5 shows the proportion of correct answers to the calculation exercises in 
each treatment group. The proportions of those who correctly answer both ques-
tions are not high throughout the results, being approximately 50%. Matching 
treatment results appear slightly easier to calculate out. The proportion of cor-
rect answers for the 4:1 matching is about 9% higher than for the 20% rebate 
(p < 0.01), while that for the 1:1 matching is about 6% higher than for the 50% 
rebate (p < 0.10). However, that being said, more than half the participants incor-
rectly answered either of the questions for the 1:1 matching.

First, we examine whether the superiority of matching over rebate is observed 
even after directly controlling for correctly answering both questions. Since we 
do not provide the exercises to the participants in the control, we assume that 
they are all sufficiently aware of the relationship between the “initially selected 
amount,” “reward to self,” and “donated amount to the charity.” As shown in 
Table 1, the relationship in the control is quite simpler than in the four treatment 
groups, and therefore this assumption is plausible. Table 6 shows that correctly 
answering both questions increases the actual donation expenditure, on average. 
However, after controlling for it, we still find a similar tendency, where matching 
encourages larger donations than rebate.

Second, by dividing the participants into one group that correctly answers both 
questions and another group that does not, we estimate the effect of the matching 
scheme while taking the rebate scheme as a base. Table  7 shows that, regard-
less of whether the participants answer the two problems correctly or not, match-
ing increases the actual donation expenditure more than rebate. When comparing 
20% rebate and 4:1 matching, the average donation expenditure under matching 
is around 80 JPY higher than under rebate in both the correct-answer and the 
incorrect-answer samples (at least p < 0.05). When comparing 50% rebate and 1:1 
matching, the superiority of matching is observed in the correct-answer sample, 
with a large difference of around 200 JPY (p < 0.01). Also in the incorrect-answer 
sample, the average donation expenditure under matching is around 150 JPY 
higher than that under rebate (p < 0.01).

The findings reject the concern that the results in "Basic analysis" may be 
explained conclusively by participants’ confusion or misunderstanding. However, 
we certainly cannot ignore the behavior of the incorrect-answer sample, in particu-
lar when using a rebate or matching as a method to encourage donations in the real 
world. Nearly half of the study participants answered questions incorrectly, despite 
being provided with formulae and one calculation example beforehand. The propor-
tion of individuals who do not correctly understand the schemes will become much 
higher in reality. Thus, the comparative results of the two schemes in the real world 
will depend on the behavior of people who misunderstand the schemes. Since this 
study finds the relative effectiveness of matching also in the incorrect-answer sam-
ple, it implies that even if rebate and matching are provided to a more general popu-
lation, matching can still promote donation behavior more than rebate.

Then, who correctly answers the calculation exercises, and who does not? 
Our simple correlation analysis shows that those with higher education, higher 
income, and those living in urban areas are more likely to answer both questions 
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correctly. In other words, the mechanism behind the superiority of matching over 
rebate may vary across these segments.

5.2  Budget constraint lines

The experimental design of this study is based on Eckel and Grossman’s studies. 
As Blumenthal et al. (2012) point out, the price of donation is equivalent between 
rebate and matching, while their budget constraint lines are not completely the same 
(See the Figure Appendix A). Subjects who would spend 1000 JPY on a donation 
in the control can spend only 500 JPY in a 50% rebate. Even if they select the same 
initial amount of 1000 JPY, 50% of that amount is refunded to them. If they are 
assigned to a 1:1 matching, they can maintain the same 1000 JPY donation expendi-
ture. Similarly, the 50% rebate allows subjects to select an amount donated to charity 
of between 0 and 1000 JPY only, while the 1:1 matching allows them to select the 
amount between 0 and 2000 JPY.

We will confirm that the budget constraint lines’ difference does not criti-
cally determine our experimental results in the following two ways. The first is to 
increase participants’ endowment so that their decision to donate is not affected by 

Table 6  Further analysis: confusion or misunderstanding (a)

Cluster robust standard errors at prefecture level in parentheses
***p < 0.01, **p < 0.05, *p < 0.1
In columns 1–3, we use the sample of all the groups. In column 4, we use the sample of 20% rebate and 
4:1 matching treatment groups, and in column 5, we use the sample of 50% rebate and 1:1 matching 
treatment groups.

Dependent variable (1) (2) (3) (4) (5)
Actual donation expenditure

Endowment 1000 JPY

Estimation method OLS

20% rebate − 26.914 − 30.413 − 26.392 Basement –
(19.860) (18.900) (15.745)

4:1 matching 53.251** 49.424** 50.844** 80.979*** –
(23.393) (23.578) (20.381) (21.593)

50% rebate − 103.896*** − 107.884*** − 104.122*** – Basement
(20.498) (19.625) (16.484)

1:1 matching 75.550*** 73.658*** 66.169*** – 169.526***
(17.959) (17.707) (16.216) (13.396)

Correct answer 38.097*** 35.835*** 30.029** 11.707 49.365***
(13.304) (11.998) (11.245) (17.157) (12.085)

Socioeconomic attributes No Yes Yes Yes Yes
Behavioral economic attrib-

utes
No No Yes Yes Yes

Number of observations 2300 2300 2300 920 920
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the truncation. Specifically, we increase their endowment amount from 1000 JPY to 
5000 JPY and 10,000 JPY, using hypothetical experimental questions. In this study, 
after the incentivized economic experiment, we set questions to ascertain how much 
of an endowment the participants are willing to pass on to the same recipient, when 
the endowment is changed to 5000 JPY and 10,000 JPY under the same treatment. 
In general, it is known that the ratio of donation expenditure to income declines as 
income rises (James III & Sharpe, 2007). Therefore, in the above situations, there 
should be fewer cases in which some people in the rebate treatments who wish to 
maintain or increase their own donation expenditure are unable to do so due to their 
budget constraint.

Table 8 shows that even after increasing the endowment, we still find that rebate 
has the effect of decreasing the actual donation expenditure and matching has the 
effect of increasing it. In particular, the average donation expenditure in the 50% 
rebate treatment is considerably lower than in the control, despite the high endow-
ments allowing the participants to initially select higher amounts. Consequently, the 
superiority of the 1:1 matching over the 50% rebate is robustly found in both 5000 
JPY and 10,000 JPY endowments (p < 0.01). We also find this superiority in the 
comparison of the 20% rebate and 4:1 matching treatments: however, the statistical 
significance of their difference is relatively weak (p < 0.10).

The second is to limit the analysis sample to the participants who make their 
donation decision, to the extent that it is not influenced by the truncation. We use the 
estimated parameters for the control group,14 and calculate out the predicted values 
for the four treatment groups for “how much they would spend on a donation if they 
were assigned to the control.” (1) We restrict the participants in 20% rebate and 50% 
rebate to those with a predicted value of 800 JPY or less and to those with a pre-
dicted value of 500 JPY or less, respectively. In other words, we use only those who 
do not face a situation, where the budget constraint’ truncation causes a decrease in 
their donation expenditure in the rebate treatments. (2) We limit the participants in 
the control group to those with the actual donation expenditure of 800 JPY or less 
and to those with that of 500 JPY or less. (3) We further impose both the restrictions 
on the participants in the 4:1 matching and 1:1 matching treatments. That is, we use 
only those in the matching treatments who have the same maximum predicted value 
and actual donation expenditure as in the rebate treatments.

Here, it should be noted that the second restriction to the donation expenditure in 
the matching places this scheme’s position at a relative disadvantage. For example, 
in the case of the 1:1 matching, this restriction excludes those who are predicted 
to spend a donation amount of less than 500 JPY in the control group and actually 
donate 500 JPY or more in the 1:1 matching treatment. Since the participants with 
positive and larger individual treatment effects of matching are excluded from the 
analysis, this will diminish its average positive treatment effect.

14 More precisely, we use the control group’s sample and regress the donation expenditure amount on 
the following socioeconomic variables: gender, marital status, number of children, years of educations, 
household income, and place of residence. We then use the estimated parameters of these variables and 
predict the dependent variable’s value for the four treatment groups.
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We find from Table 9 that 1:1 matching remains superior to 50% rebate under 
such the disadvantageous condition, although the relative effectiveness of 4:1 match-
ing disappears. In columns 3 and 4, the restriction eliminates the difference between 
the 4:1 matching and the 20% rebate, and this may be evidence supporting that 4:1 
matching’s superiority in the previous sections is accidentally generated by the dif-
ference in budget constraint lines.15 In contrast, columns 7 and 8 show that although 
the 50% rebate’s effect of decreasing actual donation expenditure has disappeared, 
the 1:1 matching’s increasing effect is persistent, despite limiting the analysis sam-
ple in the 1:1 matching to those not only with a predicted value of 500 JPY or less 
but also with the actual donation expenditure of 500 JPY or less. Its effect size is 
around 50 JPY and statistically significant (p < 0.01). This result strongly supports 
the relative effectiveness of the 1:1 matching treatment. In addition, we posit that the 
superiority of 1:1 matching over 50% is not conclusively influenced by the differ-
ence in their budget constraint lines.

6  Discussion, limitations and conclusions

This study uses a Japanese nationwide sample and experimentally compares rebate 
and matching, both of which are subsidy schemes intended to lower the price of 
donation and encourage donation behavior in individuals. The experimental result 
shows that even if the donation price is equal between matching and rebate treat-
ments, matching, which lowers the price by adding a contribution from a third party, 
increases people’s actual donation expenditure more than rebate, which lowers the 
price through refunds. The descriptive result shows that the actual donation expend-
iture drops by around 126 JPY when assigned to the 50% rebate as compared to 
the control, while it increases by around 56 JPY when assigned to the 1:1 match-
ing (which has essentially the same donation price as 50% rebate). This tendency is 
consistent with the results observed in a series of experimental studies by Eckel and 
Grossman. We empirically confirm that, in particular, the superiority of 1:1 match-
ing on 50% rebate is not critically influenced by people’s confusion or misunder-
standing, or the difference in budget constraint lines between rebate and matching. 
In other words, as Eckel and Grossman say, the framings’ difference would partly 
generate the 1:1 matching’s superiority among the Japanese people.

Our findings suggest that implementing the matching scheme in Japan has a 
greater potential to increase Japanese people’s donations. The Japanese government 
has so far focused on improving the rebate scheme, while there remains consider-
able scope for the implementation of matching. According to the Economic Plan-
ning Agency (2008), the matching scheme in Japan has been narrowly understood as 
“a scheme for corporations to match the donations of their employees to charities,” 
and frequently adopted for promoting their employees’ social contribution activities. 

15 However, we also cannot deny the possibility that the additional and disadvantageous restriction to 4:1 
matching decreases its treatment effect more than necessary and hides 4:1 matching’s superiority. Our 
sample restriction will work when matching’s superiority is still observed.
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However, there are small number of corporations that have introduced the match-
ing scheme. For example, in 2019, about 78% of the corporations that responded to 
a survey did not implement the scheme (Toyo Keizai Inc., 2020). It is necessary to 
consider measures to increase the number of corporations that adopt the matching 
scheme, as well as to expand this scheme outside of corporations.

It should be noted that matching is not a panacea either. Matching induces larger 
donations than rebate, but it does not have a positive effect on all individuals’ dona-
tions. Under the matching scheme, some people might wish to increase their out-
of-pocket donation expenditure, but others might wish to reduce it. The latter group 
may think that even if they reduce their own out-of-pocket donation expenditure, the 
donation amount received by a charity through matching is sufficient. This phenom-
enon is known as “crowding out” in economics (Huck & Rasul, 2011; Karlan & List, 
2007). Recent economic studies have started to explore options to prevent crowding 
out and improve the efficiency of the matching scheme, specifically proposing that 
the matched amount is donated to other charitable projects, setting some thresholds, 
etc. (Adena & Huck, 2017, 2019; Charness & Holder, 2019; Huck et al., 2015). It is 
also necessary to consider these options before implementing the matching scheme 
in the Japanese society. In other words, such options could further increase the supe-
riority of matching over rebate.

We now discuss the limitations of this study. The participants in our economic 
experiment receive their endowment as a windfall, as in Eckel and Grossman’s stud-
ies. Their behavior may not completely be consistent with the behavior of people in 
the real world, many of who make donations from their salaries. In addition, par-
ticipants in some previous laboratory experiments could freely choose an organiza-
tion as a donation recipient from multiple NPOs, while in this study, we specify the 
organization in advance: one engaged in afforestation activities. In other words, our 
study participants may include a large sample of people who had no previous inten-
tion to donate to the organization. Our experimental results may be affected by the 
phenomena where such the people are encouraged to make a larger donation by the 
matching scheme. Future research should confirm the generalizability of this study’s 
results before promoting the implementation of matching in the Japanese society. 
Nevertheless, we believe that this study has sufficient academic and policy signifi-
cance in that it is the first to experimentally demonstrate the superiority of matching 
over rebate in Japan.
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Appendix

See Figure Appendix A, B, C, D and E and Table Appendix A

(a)

(b)

Fig. A  Budget constraint lines (the case of control, 50% rebate, and 1:1 matching)
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Fig. B  The introductory page to the experiment

Fig. C  The screen for the calculation example (the case of 1:1 matching)

Fig. D  The screen for the calculation exercises (the case of 1:1 matching). Notes: The numbers of correct 
answers are 2) and 1), respectively. The initially selected amounts and the numbers of correct answers 
are common between 1:1 matching and the other treatments (20% rebate, 4:1 matching, and 50% rebate)
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Fig. E  The screen for the donation decision

Table A  Whether to donate (binary choice)

Cluster robust standard errors at prefecture level in parentheses
***p < 0.01, **p < 0.05, *p < 0.1
In columns 1–3, we use the sample of all the groups. In column 4, we use the sample of 20% rebate and 
4:1 matching treatment groups, and in column 5, we use the sample of 50% rebate and 1:1 matching 
treatment groups

Dependent variable (1) (2) (3) (4) (5)
Whether to donate (binary choice)

Endowment 1000 JPY

Estimation method Linear probability model

20% rebate 0.109*** 0.107*** 0.116*** Basement –
(0.025) (0.024) (0.021)

4:1 matching 0.052** 0.049* 0.053** − 0.060** –
(0.025) (0.025) (0.020) (0.024)

50% rebate 0.083*** 0.080*** 0.088*** – Basement
(0.024) (0.023) (0.019)

1:1 matching 0.080*** 0.080*** 0.077*** – − 0.010
(0.025) (0.025) (0.023) (0.021)

Socioeconomic attributes No Yes Yes Yes Yes
Behavioral economic attributes No No Yes Yes Yes
Number of observations 2300 2300 2300 920 920
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