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ABSTRACT: The purpose of this study was to utilize the data from the Survey on
Family Income and Expenditure in Taiwan to investigate the influence of peer effects
on the behavior of charitable giving. Based on the definitions of the reference group in
this study, the estimation results suggested that peer effects on households’ decisions
on both whether to make charitable giving and how much to contribute were quite
modest. The study also found that the price elasticity and the income elasticity of
charitable giving in Taiwan were larger than those in the U.S., which may partially
explain the low ratio of charitable giving to GDP in Taiwan. The earthquake in 1999
substantially increased the amount of charitable giving though its effect diminished
after sometime.
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There has been an extensive analysis on the tax effects of charita-
ble giving1 (Clotfelter, 1985; Steinberg, 1990). In studies on the
behavior of charitable giving, the issue of peer effects among individ-
uals has also attracted extensive discussion.2 Becker (1974) argued
that an individual’s charitable giving was dependent on others’ giv-
ing, because charitable giving has the property of public goods and
the amount of an individual’s giving depends on others’ total amount
of giving. Andreoni (1989) and Duncan (1999) determined that
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individuals’ charitable giving was interdependent if they give partly
out of altruism; and Andreoni and Scholz (1998) noted that it was
not clear a priori how peer effects would be expected to affect chari-
table giving. If charitable giving is a pure public good, an individ-
ual’s giving is expected to decline with others’ giving since he/she
would shift more of his/her income towards private consumption to
increase his/her utility over private goods and public goods. How-
ever, studies on interdependence preferences in the literature gener-
ally suggest that the expected effect is positive. Therefore, it is likely
that peer effects result from other factors.

In a study of peer effects on saving decisions, Duflo and Saez
(2002) suggested two reasons why peers play a role in saving deci-
sions, which can be adopted to explain the peer effects in charitable
giving. First, people may lack the information necessary to make
decisions on charitable giving. The literature on informational cas-
cades (Banerjee, 1992) provides reasons why information obtained
from peers may be an important factor in deciding whether to give
and how much to give—giving rise to peer effects. Second, giving
decision may be influenced by social norms. Thus people learn about
proper behavior of their social groups by observing people in the
same reference group.

Social norms affect an individual’s attitude toward charitable giv-
ing behaviors and thus people with similar social norms would have
similar behaviors in charitable giving. Manski (1993) noted that peo-
ple with similar preference for charitable giving were likely to
belong to the same group. It thus generates a correlation between
members’ behaviors of charitable giving which was called a corre-
lated effect, different from a peer effect. Culture is multi-dimen-
sional and social norms are components of culture. Therefore,
culture affects an individual’s behavior of charitable giving, however,
it is not through peer effects. The basic concept of peer effects is that
the charitable giving of the reference group affects an individual’s
action. People may observe others in the same reference group in
order to learn about proper behavior of their social group (Duflo &
Saez, 2002). For example, new immigrants may just imitate other
inhabitants’ behaviors of charitable giving in order to follow proper
behavior. However, it usually happens during the initial adjustment
period into the new community and when immigrants lack the infor-
mation about social norms.

If individuals’ decisions on charitable giving are dependent on
others’ charitable giving, then a policy intended to promote charita-
ble giving by the partial population would also encourage people,

484 Journal of Family and Economic Issues



who are not directly affected by the policy, to increase their chari-
table giving. In this regard, the estimates of peer effects are essen-
tial for policy implementation. Feldstein and Clotfelter (1976)
estimated the effect of preference interdependence in charitable
giving, but did not find any significant effect. As a result, a num-
ber of research studies were conducted in which equations for char-
itable giving have been estimated without accounting for
interdependence (Andreoni & Scholz, 1998). Nevertheless, Andreoni
and Scholz (1998) found that individuals made decisions on charita-
ble giving partly based on the giving of the reference groups,
though the overall effect was small. The difference in the above
estimates of peer effects was likely due to the difference in the def-
inition of reference groups in estimations. While Feldstein and
Clotfelter (1976) defined the reference group as the persons of simi-
lar income, Andreoni and Scholz (1998) assumed an individual’s
giving depended on those who were similar in age, education,
income and occupation. However, the literature does not have a
definite conclusion although alternative approaches have been uti-
lized to determine the reference group (Van Praag, Kapteyn, &
Van Herwaarden, 1979).

This study was motivated by the fact that a substantial differ-
ence in the amount of charitable giving exists between Taiwan and
the U.S. in terms of both per capita charitable giving (1.98% in the
U.S. as compared to 0.46% in Taiwan) and the ratio of charitable
giving to GDP (1.22% in the U.S. vs. 0.19% in Taiwan). The main
purpose of this study was to explore if peer effects exist in house-
holds’ charitable giving in Taiwan. The study also estimated the
net-of-tax price elasticity and the income elasticity of charitable
giving. Therefore, this study evaluated to what extent the peer
effect, the net-of-tax price elasticity, and the income elasticity,
respectively, explained the behaviors of charitable giving in Tai-
wan. Because the responsiveness of charitable giving to govern-
ment policies has been a critical parameter in the ongoing debate
about the desirability of allowing such a deduction, the investiga-
tion herein provided additional information on individuals’ behav-
iors of charitable giving for policy evaluation in Taiwan. Taiwan
experienced a devastating earthquake in 1999, after which the
amount of average charitable contributions almost doubled the
average amount of the previous year. In order to explore the effect
of an exogenous event such as an earthquake on charitable giving
in Taiwan, the study used data from 1998 to 2000.
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Review of Literature

As surveyed by Clotfelter (1985), the estimated price elasticities of
charitable giving in previous studies varied from as small as )0.04
to as large as )2.5 due to the variety of data sets, variables, and
model specifications. However, the estimates in Clotfelter and Steu-
erle’s (1981) study showed a price elasticity of )1.27 and an income
elasticity of 0.78, which were fairly representative. In empirical
studies on the tax effect of charitable giving, the marginal tax rate
was also determined by the amount of charitable giving. When tax-
payers who itemized their deductions increased their charitable giv-
ing, they simultaneously decreased their taxable income and
possibly their corresponding marginal tax rate, if they fell into lower
tax brackets. Therefore, the marginal tax rate was a function of
charitable giving, and thus the ordinary least-squares (OLS) esti-
mates of the tax effect on charitable giving was biased. The most
common procedure used in this context was the instrumental vari-
able (IV) approach (Triest, 1998). Instead of using the ‘‘last-dollar’’
tax price, the standard solution was to use the ‘‘first-dollar’’ tax rate
as the IV. Since the ‘‘first-dollar’’ tax rate was the tax price on the
first dollar of charitable giving, the ‘‘first-dollar’’ tax rate was uncor-
related with charitable giving.

As noted above, economists have long been concerned with estima-
tions of peer effects in charitable giving. However, econometric anal-
yses face several problems in identifying the existence of peer effects
and estimating the magnitude of the effects (Manski, 1993, 1995;
Moffitt 1998). First, an inference on peer effects was not possible
unless a priori information about the composition of the reference
group was specified. The reference group was a group to which an
individual belonged and thus the behaviors of the reference group
influenced the behaviors of the individual. Second, the endogeneity
problem led to difficulty in estimating peer effects. The basic concep-
tual relationship in the models of peer effects was that the actions of
the reference group affected an individual’s actions. Manski (1993)
defined this effect as a peer effect or an endogenous effect.

The standard empirical approach in regression analysis relates
the behavior of an individual to the behaviors of the reference group.
An issue in the estimations of peer effects is thus whether such end-
ogeneity can be circumvented by conventional techniques such as an
instrumental variable approach, two-stage least squares, or other
econometric methods.3 A critique of such an approach is that the
group characteristics are correlated with an individual’s behavior in
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the estimation equation. There may also be an exogenous effect of
the peer group members’ characteristics on the individual behavior
and thus it is typical to include the group characteristics in the
regressions. However, because it is usually impossible to include all
the characteristics of a group in the regressions, it is difficult to dis-
tinguish peer effects (endogenous effects) from exogenous effects
attributed to the group characteristics. Moreover, people with simi-
lar preferences tend to belong to the same group. It thus generates a
correlation between group behavior and individual behavior which
does not indicate any causal relationship between the two. This is
what Manski (1993) called a correlated effect. For example, people of
similar attitudes toward charitable giving may choose to live in the
same community, and the averages of charitable giving thus vary
across communities due to this effect of Tiebout sorting in communi-
ties.

Econometric Specification and Data

Econometric Specification

If an individual’s charitable giving behavior can be explained in a
way consistent with utility maximization, then the effect of income
taxation on giving can be analyzed using a microeconomic model, in
which the optimal amount of giving is determined by the price of
giving and total income. For example, Duncan (1999) indicated that
if charitable giving has the property of private goods as well as that
of public goods, then an individual’s demand for charity could be
estimated as a function of the net-of-tax price, disposable income,
others’ contributions, and personal characteristics.4 This study
focused on the peer effects in individuals’ charitable giving. There-
fore, a proxy for peer effects was included to estimate its effect. The
most common functional form in empirical studies of charitable giv-
ing was used, which was specified as follows (Andreoni & Scholz,
1998):

lnðCiÞ ¼ b0 þ b1 lnðpiÞ þ b2 lnðyiÞ þ uWiC þ Xibþ ei; ð1Þ

where Ci is the amount of household i’s charitable giving, Pi the net-
of-tax price, yi the disposable income, Wi an 1�N weighting matrix
used to adjust for peer effects varying across individuals of the refer-
ence group, C an N�1 matrix representing each household’s respec-
tive contribution, and Xi presented the personal characteristics,
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which included educational attainment, marital status, age, and
other; and ei was the unobservable error term. Because individuals
in the same reference group were likely to have similar preferences,
the error terms were not independent. District fixed effects were
added in the estimation to reduce the potential bias resulting from
this correlated effect.

Because charitable giving is deductible from taxable income, giv-
ing affects taxable income and the net-of-tax price of giving one dol-
lar is equal to one minus the taxpayer’s marginal tax rate.
Specifically, the price of per dollar charitable giving is reduced by an
amount of marginal tax rate. The actual last-dollar net-of-tax price
is endogenous because it is affected by the amount of charitable giv-
ing. Therefore, the variable used in the estimation was the last-dol-
lar net-of-tax price instrumented by the first-dollar net-of-tax price.
Next, a logarithm of charitable giving was used, where b1 was the
price elasticity and b2 was the income elasticity of charitable giving.
Disposable income is affected by income tax that in turns affected by
the amount of charitable giving. In order to avoid the possible endo-
geneity of disposable income, disposable income in the estimations
was replaced with disposable income assuming the amount of chari-
table giving equaled zero. Peer effects exist because charitable giving
of the reference group members affects an individual’s giving
through u.

Data and Variables

This study utilized data from the Survey on Family Income and
Expenditure in Taiwan conducted by the Directorate General of
Budget Accounting and Statistics (DGBAS), Taiwan. Since its incep-
tion in 1978, there have been about 14,000 households surveyed
each year, and the number of persons varies from approximately
50,000 to 75,000. New samples are drawn each year, making it
impossible to track an individual household over time. The informa-
tion collected from the survey includes family composition, housing
conditions and facilities, family income and expenditure, fixed
assets, and other miscellaneous items.

The surveys provide information of individuals’ characteristics
including educational achievement, occupation, age, gender, and
location of residence, and thus making an estimation of peer effects
possible.5 Even though information on individual characteristics is
available for household members, the information about income and
expenditure is based on household unit. Therefore, the total amount
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of household members’ charitable giving and disposable income were
replaced for the corresponding variables in the regressions. How-
ever, the personal characteristics variables such as education, occu-
pation, age, gender, and location of residence were replaced with the
personal characteristics of household heads.

The estimations were based on pooled data from surveys over the
period of 1998–2000. All dollar values in 1998 and 1999 were
adjusted to a dollar value with the base year 2000 using the
consumption price index. The CPI figures in 1998 and 1999 were,
respectively, 1.002 and 1.013. The 1998–2000 surveys were selected
because of the earthquake in 1999 that increased the variation in
charitable giving among individuals and made it possible to evaluate
how individuals’ charitable giving might respond to others’ giving.

The measurement of each variable in the regression is described
below.

Charitable giving. The surveys contain a direct question on the
amount of charitable giving which represent the variable of charita-
ble giving in (1). In order to avoid taking a logarithm of zero, a loga-
rithm of this reported amount plus 10 was used in the estimations.

Net-of-tax price. The net-of tax price was expected to exert a nega-
tive effect on charitable giving since the cost of giving increases with
the price. Although the surveys do not contain any question on mar-
ginal tax rates, information on income tax was available and thus it
was possible to calculate the corresponding marginal tax rates.
Because filing status was necessary for the calculation of tax rates
for married taxpayers, all married household heads were assumed to
be joint tax return filers.6 With this assumption, taxpayers’ applica-
ble marginal tax rates were calculated by applying the amount of
income tax to the tax schedule.

Taxable income was also inferred by applying an income tax to
the tax schedule. The first-dollar marginal tax rates were calculated
by adding the amount of charitable giving to taxable income so as to
find the corresponding tax rates from the tax schedule. The first-dol-
lar of charitable giving was independent of the amount of actual
charitable giving and thus the corresponding tax rate was purged of
endogeneity. The tax law in Taiwan allows taxpayers to deduct
home mortgage interest, house rent, charitable contributions, medi-
cal and medical insurance expenses. Because the information of the
above variables was available in the survey, the information was
used to infer whether an individual chose a standard deduction or
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an itemized deduction.7 Therefore, the last-dollar net-of-tax price of
charitable giving was equal to one minus the marginal tax rate if an
individual itemized his or her deductions, but was equal to one if he
or she took the standard deduction.

The first-dollar net-of-tax price of charitable giving was equal to
one minus the first-dollar marginal tax rate if an individual itemized
his or her deduction,8 but was equal to one if he or she took the
standard deduction.10 The last-dollar net-of-tax price was instrumen-
ted by the first-dollar net-of-tax price in (1). Because the exact infor-
mation of an individual’s deduction status was not available, caution
was used in interpreting the estimate of the price effect. Generally,
individuals with smaller contributions have smaller deductible
expenses, making them more likely to take standard deductions.7

Therefore, treating them as taking itemized deductions would cause
an upward bias of the estimate in absolute value.

Disposable income. Due to the income effect, it is expected that indi-
viduals’ charitable giving increases as their incomes increase. The
information on total income and transfers to the government was
available in the surveys and hence disposable income was equal to
the total income minus transfers to the government.

Peer effect. Peer effects are expected to be positive since members
of the same reference group are affected by the giving of other mem-
bers although the empirical literature finds insignificant or modest
peer effects. In estimating households’ decisions on whether to con-
tribute or not, the ratio of households with charitable giving among
the other households in the reference group as a proxy, was used to
capture peer effects on participation. To estimate households’ deci-
sions on how much to contribute, the average giving of other house-
holds in the reference group was used to proxy peer effects on the
amount of giving.

The definition of the reference group has been a problem in esti-
mating peer effects. In a study on the definition and measurement of
the reference group, Van Praag et al. (1979) made use of survey data
from the Netherlands and found that a person’s reference group gen-
erally included those with similar characteristics. In this study, the
reference group was defined as comprising of households with simi-
lar income category and residing in the same municipality.9 The
income categories included were < NT $300,000, NT $300,000 ) NT
$1,000,000, NT $1,000,000 – NT $3,000,000, and > NT $3,000,000 in
2,000 dollar value.10 Location proximity was also considered in the
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reference group because some of the charities in Taiwan are local
charities and thus local residents are more likely to benefit from the
charitable contributions. A survey by Taiwan’s Himalaya Foundation
in 2002 indicated that over 40% of the non-for-profit foundations
conducted charitable activities for local communities. As noted, the
reason is partially attributed to the subsidies of local governments.11

If residents are concerned more about the welfare of their own com-
munities than others, then peer effects are more likely to exist
among the residents in the same community, though no precise
information about the appropriate measure of the community is
available. Van Praag et al. (1979) also noted that people in rural
areas refer more directly to other rural residents than people in
urban areas (Andreoni & Scholz, 1998).

The process of urbanization has made the identity of communities
in metropolitan areas difficult in Taiwan. This is especially true for
municipalities in metropolitan areas defined by the governments
that may not represent well the communities of ordinary lives.
Therefore, the whole sample was divided into two subsamples, one
including only households in the two metropolises in Taiwan and
the other including households in other areas. The regressions based
on subsamples can also provide indirect evidence for larger esti-
mates of the price elasticity and the income elasticity.

Two models of households’ behaviors in charitable giving were
estimated. First, the Probit model of households’ decisions on
whether to contribute using the ratio of households with giving
among the other households in the same reference group as the mea-
sure of peer effects was estimated. Second, the Tobit model of the
amount of households’ charitable giving using the average giving of
other households in the same reference group as the measure of peer
effects was estimated.12

The ratio of households that give is endogenous in the sense that
a household’s decision about whether to contribute or not affects oth-
ers’ decisions and thus affects the ratio of households that give in
the reference group. Similarly, the average charitable giving is
endogenous, because a household’s decision about how much to con-
tribute affects others’ decisions and thus affects the average charita-
ble giving of the reference group. In order to avoid the problem of
endogeneity, the instrumental variable approach (IV) was adopted.
13 Based on Duflo and Saez (2002), this study made use of two IVs:
the proportion of households in the reference group who were in any
given quintile of the age distribution of the sample, the proportion of
households in each category of educational attainment, and both
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together, as instruments for the average participation and average
giving.14

It was assumed that there might be Tiebout sorting in districts, as
people with similar tastes tend to live together. This makes giving
by others in the same district correlated to both within and across
time-periods. In order to alleviate the bias caused by the correlated
effect, district dummies were included in the regressions to control
for the district fixed effect in these estimations.

Other variables. The information on various demographic variables
for the household heads was available in the surveys. Thus, demo-
graphic variables of household heads such as educational achieve-
ment, marital status, and age were included in the estimations to
control for individual preference. The number of household members
was used to account for the effect of household size. The estimates of
demographic variables have been mixed in the review of literature.
While education and family size increased giving in the U.S., appar-
ently in Russia education had no effect and family size decreased
charitable giving (Brooks, 2002). The amount of giving was generally
found to increase with age. To compare households residing in a
rural area, a dummy was included to control for the effect of resid-
ing in a town and a dummy for the effect of residing in a city. On
the one hand, people in a rural area may make more contributions
because of the community network. However, they may give less
because of fewer solicitations from charity organizations. Dummies
for years 1999 and 2000 were also included to account for year-spe-
cific effects. The year effect of 1999 compared to 1998 was expected
to be positive as the amount of charitable giving increased substan-
tially after the earthquake in 1999. The year effect of 2000 compared
to 1998 was also expected to be positive since the influence of the
fundraising drive for the earthquake victims could last until 2000.
Fixed effects for municipalities were included to capture the district
fixed effect due to similar preferences among members in the same
municipalities..

Descriptive Statistics

As Clotfelter (1985) noted, the inclusion of the households who
would have chosen the standard deduction had they not contributed
results in the selection bias associated with the status of itemization.
Thus, 837 of the borderline filers and 24 with no values for average
giving of the reference group were excluded from the estimations.
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Moreover, seven households that were outliers in charitable giving
were deleted from the estimations15 for a final sample of 40,765
observations, 10,874 residing in two metropolises and 29,891 in non-
metropolitan areas.

The descriptive statistics of the variables used in the estima-
tions were listed in Tables 1 and 2. The statistics of the whole
sample was presented in Table 1. The average charitable giving in
1999 was much higher than that in 1998 and 2000. A devastating
earthquake struck Taiwan on September 21, 1999, motivating peo-
ple to provide charity to those who needed help in the aftermath.
Because of its profound impact on society, the average charitable
giving in 2000 was also found to be higher than that in 1998.
The first-dollar price of charitable giving was found to be similar
to the last-dollar price of charitable giving. Deductible charitable
giving might not change households’ applicable marginal tax rates,
because of a large tax bracket and a small average charitable
giving. Hence, deductible charitable giving probably did not reduce
taxable income enough to make the applicable marginal tax rate
go down to a lower rate. Regarding the average amount of

TABLE 1

Descriptive Statistics—All Households

Variables Mean SD Minimum Maximum

Charitable giving 5285 14595 0 455850
1998 (N = 13,757) 3989 11537 0 426311
1999 (N = 13,458) 6845 16916 0 455850
2000 (N = 13,550) 5050 14744 0 450000

First-dollar price 0.9578 0.058 0.6 1
Last-dollar price 0.9581 0.057 0.6 1
Disposable income 1076452 690347 41435 1.78e+7
College graduate (dummy) 0.26 0.44 0 1
Marital status (dummy) 0.74 0.44 0 1
Household size 3.67 1.72 1 16
Age 65 or over (dummy) 0.13 0.33 0 1
Dummy for town 0.24 0.43 0 1
Dummy for city 0.63 0.48 0 1
Dummy for 1999 0.33 0.47 0 1
Dummy for 2000 0.33 0.47 0 1
Number of observations 40765

Source: The Survey on Family Income and Expenditure 1998–2000, Taiwan.
Note: All 1998 and 1999 dollar values were adjusted to 2,000 dollar values using the
consumption price index. S.D. stands for standard deviation.
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charitable giving, the mean of NT $5,285 and the average house-
hold size of 3.67 imply that the ratio of charitable giving to GNP
was 0.33%.16

TABLE 2

Descriptive Statistics—Based on the Subsample

Variables Mean SD Minimum Maximum

Households in Metropolises (N = 10,874)
Charitable giving 7751 18778 0 426311
1998 (N = 3,628) 5521 16339 0 426310
1999 (N = 3,612) 9903 19159 0 315043
2000 (N = 3,634) 7838 20357 0 400000

First-dollar price 0.9338 0.069 0.6 1
Last-dollar price 0.9344 0.069 0.6 1
Disposable income 1340817 793195 57111 1.78e+7
College graduate
(dummy)

0.41 0.49 0 1

Marital status
(dummy)

0.74 0.44 0 1

Household size 3.63 1.53 1 12
Age 65 or over
(dummy)

0.11 0.31 0 1

Dummy for 1999 0.33 0.47 0 1
Dummy for 2000 0.33 0.47 0 1

Households in non-metropolitan areas (N = 29,891)
Charitable giving 4387 12619 0 455850
1998 (N = 10,129) 3441 9167 0 284207
1999 (N = 9,846) 5723 15869 0 455850
2000 (N = 9,916) 4027 11888 0 450000

First-dollar price 0.9666 0.050 0.6 1
Last-dollar price 0.9668 0.050 0.6 1
Disposable income 980279 621624 41434 1.28e+7
College graduate
(dummy)

0.21 0.40 0 1

Marital status
(dummy)

0.74 0.44 0 1

Household size 3.68 1.79 1 16
Age 65 or over
(dummy)

0.13 0.34 0 1

Dummy for town 0.33 0.47 0 1
Dummy for city 0.48 0.50 0 1
Dummy for 1999 0.33 0.47 0 1
Dummy for 2000 0.33 0.47 0 1

Source: The Survey on Family Income and Expenditure 1998–2000, Taiwan.
Note: There are no dummies for town and city, because all households in the top panel
reside in metropolitan areas. The households summarized in the bottom panel include
those residing in cities, towns, and countries of Taiwan. All 1998 and 1999 dollar
values were adjusted to 2,000 dollar values using the consumption price index.
SD stands for standard deviation.
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The descriptive statistics of the two subsamples based on their
levels of urbanization were presented in Table 2, with the top and
bottom panels listing statistics of households residing in the two
metropolises and non-metropolitan municipalities of Taiwan,
respectively. In general, households in metropolises contributed
more to charities than households in non-metropolitan areas. This
difference was possibly due to the income effect, because house-
holds in metropolises on average have a higher income than those
in other areas.

Empirical Results and Discussion

Households’ Participation in Charitable Giving

A household’s decision on whether to provide charitable giving or
not was investigated based on the Probit model. The estimation
results of the subsamples of households residing in metropolitan and
non-metropolitan areas were presented in Tables 3 and 4, respec-
tively. The results in column (1) of Tables 3 and 4 were based on
estimations with the variable for peer effects replaced by the partici-
pation ratios of households in the reference groups. In columns (2)–
(4) of Tables 3 and 4, (1) was re-estimated using, respectively, the
proportions of household heads in the reference group whose ages
fall into any given quintile of the whole sample distribution, the pro-
portions of household heads in the reference group whose educa-
tional achievement falls into each category, and both together, as
instruments for participation ratios.

The estimates of the peer effects for both subsamples were found
to be positive when the endogeneity of the participation ratios was
not accounted for. However, when the participation ratios were in-
strumented, the coefficients of the peer effects for the non-metropoli-
tan households dropped from 1.22 to around 0.35, while those for
metropolitan households dropped from 1.93 to between 0.76 and
1.34. These declines in estimates indicated that the OLS estimates
had upward bias, likely due to the endogeneity of the participation
ratios. Two of the 2SLS estimates for metropolitan areas in Table 3
were still sizable and significant. In comparison, only one of the
2SLS estimates for non-metropolitan households in Table 4 was still
significant with a smaller estimate of 0.39. Because F-statistics of
the first-stage estimation were large, the insignificance of estimates
in column (2) of Table 3 and columns (2) and (3) of Table 4 was less
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likely due to a weak correlation between the participation ratios and
their instruments (Bound, Jaeger, & Baker, 1995).

The estimates of peer effects in columns (3) and (4) of Table 3 and
column (4) of Table 4 were by contrast significant. Thus, the results
suggested that a small peer effect existed among households in the
reference group if the instruments are valid. An estimate of 1.15 for
metropolitan households implied that a percentage point increase in
the average participation ratio makes other members in the refer-
ence group more likely to contribute by 0.29 percentage points in
probability.17 In comparison, an estimate of 0.39 for non-metro-

TABLE 3

Probit Estimations of Charitable Giving—Households in Metropolises

Variable Probit (1)
2SLS

age (2)a
2SLS

education (3)b
2SLS age

education (4)c

Constant )5.14*
()8.62)

)6.50*
()8.23)

)5.89*
()6.36)

)6.09*
()7.96)

Price (Log) )3.02*
()4.34)

)3.14*
()4.54)

)3.18*
()4.62)

)3.10*
()4.49)

Disposable
income (log)

0.70*
(6.50)

1.04*
(5.75)

0.87*
(3.96)

0.93*
(5.44)

College graduate 0.04
(0.99)

0.03
(0.91)

0.03
(0.91)

0.03
(0.91)

Married 0.13*
(3.46)

0.13*
(3.41)

0.13*
(3.39)

0.13*
(3.40)

Household size )0.04*
()3.40)

)0.04*
()2.99)

)0.04*
()3.11)

)0.04*
()3.10)

Age 65 or over )0.14*
()2.74)

)0.13**
()2.47)

)0.12**
()2.45)

)0.13**
()2.50)

Interdependence 1.93*
(15.19)

0.76
(1.31)

1.34***
(1.86)

1.15**
(2.22)

Dummy for 1999 0.43*
(9.49)

0.66*
(5.99)

0.56*
(4.09)

0.59*
(5.85)

Dummy for 2000 0.14*
(3.89)

0.24*
(4.12)

0.19*
(2.79)

0.21*
(3.78)

R Square 0.18 0.16 0.16 0.16
Number of
observations

10874 10874 10874 10874

Note: aIn column (2), the instruments are the proportions of individuals in the peer
groups whose ages fall into each category. In column (3), the instruments are the pro-
portions of persons in the peer groups whose education achievement falls into each
category. In column (4), both sets are used together.
bThe district fixed effects were included in the estimations, but their estimates were
not reported in the table.
cThe values in parentheses are z-values. Symbols ***, **, and * indicate significance
at the 1%, 5%, and 10% levels of the two-tailed test, respectively.
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politan households implied that member households in the reference
group increased their likelihood to contribute by 0.1% with respect
to a 1% point increase in the average participation ratio.

These 2SLS results alone do not constitute definite evidence,
because the two conditions necessary for the validity of the age and
education variables as instruments may fail. First, as discussed
above, there may be direct exogenous effects of characteristics such
as average income and educational achievement in the reference

TABLE 4

Probit Estimations of Charitable Giving—Households
in Non-Metropolitan Areas

Variable Probit (1) 2SLS age (2)a
2SLS

education (3)b
2SLS age

education (4)c

Constant )5.68*
()17.71)

)6.86*
()13.26)

)6.83*
()15.41)

)6.77*
()16.14)

Price (log) )1.40*
()2.89)

)1.42*
()2.91)

)1.39*
()2.86)

)1.41*
()2.90)

Disposable income (log) 0.87*
(14.01)

1.16*
(9.68)

1.15*
(11.66)

1.14*
(12.37)

College graduate 0.02
(0.99)

0.02
(0.99)

0.02
(0.99)

0.02
(0.99)

Married 0.15*
(7.36)

0.16*
(7.53)

0.16*
(7.55)

0.16*
(7.54)

Household Size )0.03*
()4.03)

)0.02*
()4.26)

)0.03*
()4.26)

)0.03*
()4.24)

Age 65 or over 0.02
(0.60)

0.02
(0.58)

0.02
(0.56)

0.02
(0.57)

Interdependence 1.22*
(11.62)

0.33
(0.97)

0.35
(1.31)

0.39***
(1.66)

Dummy for Town )0.07*
()2.75)

)0.07*
()2.70)

)0.07*
()2.69)

)0.07*
()2.69)

Dummy for City 0.02
(0.59)

0.02
(0.75)

0.02
(0.75)

0.02
(0.75)

Dummy for 1999 0.29*
(11.90)

0.40*
(8.63)

0.40*
(10.46)

0.39*
(11.12)

Dummy for 2000 0.07*
(3.37)

0.10*
(4.35)

0.10*
(4.56)

0.10*
(4.57)

R square 0.11 0.11 0.11 0.11

Number of observations 29891 29891 29891 29891

Note: aIn column (2), the instruments are the proportions of individuals in the peer
groups whose ages fall into each category. In column (3), the instruments are the pro-
portions of persons in the peer groups whose education achievement falls into each
category. In column (4), both sets are used together.
bThe district fixed effects were included in the estimations, but their estimates were
not reported in the table.
cThe values in parentheses are z-values. Symbols ***, **, and * indicate significance
at the 1%, 5%, and 10% levels of the two-tailed test, respectively.
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group on a household’s participation, even after conditioning for
one’s income and education. Second, unobserved characteristics cor-
related with the propensity to participate in giving may well be cor-
related with the income distribution, even conditioning for a
household’s income and controlling for district fixed effects. An ideal
experiment to evaluate the correlation of charitable giving within
the reference group would be to allocate households randomly to
municipalities. In the absence of an experiment such as Sacerdote’s
(2001) example, the IV approach was used in this study. However,
as the impacts on the estimate from the above sources cannot be
excluded, the results in Tables 3 and 4 in general suggested that
peer effects among households were at most small in both metropoli-
tan areas and non-metropolitan areas.

Aside from the estimates of peer effects, the price effect and the
income effect on households’ decision, a higher price reduces the
likelihood to make a charitable giving, but higher disposable income
induces more people to give. However, a variation in the estimates
of several explanatory variables warrants further exploration. The
estimates of the price effect on participation for households in
metropolises were in general larger than those for households in
non-metropolitan areas, whereas the estimates of the income effect
for households in metropolises were smaller than those for non-
metropolitan households. The effects of dummies for 1999 and 2000
were significantly positive. Therefore, people are more likely to make
a contribution in 1999 and 2000 than in 1998.

Households’ Charitable Giving

In this section, households’ decision on how much to give was
investigated. The results in Tables 5 and 6 were, respectively, based
on the households in metropolises and those in non-metropolitan
areas. The estimates without accounting for endogeneity of the aver-
age amount of giving were presented in column (1) of Tables 5 and
6. Similar to the estimations of participation decisions, the propor-
tions of household heads in the reference group whose ages fall into
any given quintile of the whole sample distribution, the proportions
of household heads in the reference group whose educational attain-
ment falls into each category, and both together, as instruments for
the amount of giving were used. The estimates using alternative IV’s
were reported in columns (2)–(4) of Tables 5 and 6.

Without accounting for the endogeneity of the average amount of
giving of the reference group, it was found that the estimates of
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peer effects were small but significant in both Tables 5 and 6 and
thus biased the estimate upwards. The estimates of peer effects
were 0.33 for metropolitan households and 0.23 for non-metropoli-
tan households. As the instruments were significantly correlated
with the average amount of giving, the insignificant estimates sug-
gested that peer effects did not exist between households in the
two metropolises. Because the interaction between people in a
metropolis is not likely to depend on the proximity of the location,
it is anticipated that decisions on charitable giving are not interde-
pendent among individuals residing in the same district of metro-
politan areas.

TABLE 5

Tobit Estimation of Charitable Giving—Households in Metropolises

Variables Tobit (1)
2SLS

age (2)a
2SLS

education (3)b
2SLS age

education (4)c

Constant )8.04*
()16.28)

)8.77*
()13.73)

)9.51*
()11.48)

)9.02*
()14.47)

Price (log) )3.33*
()6.63)

)3.32*
()6.59)

)3.28*
()6.50)

)3.31*
()6.57)

Disposable income (log) 1.53*
(15.53)

1.81*
(10.23)

2.07*
(8.02)

1.90*
(11.28)

College graduate 0.05***
(1.79)

0.05***
(1.71)

0.05
(1.63)

0.05***
(1.68)

Married 0.10*
(3.11)

0.10*
(3.19)

0.10*
(3.28)

0.10*
(3.22)

Household size )0.05*
()4.60)

)0.05*
()4.65)

)0.05*
()4.71)

)0.05*
()4.67)

Age 65 or over )0.05
()1.20)

)0.06
()1.23)

)0.06
()1.28)

)0.06
()1.25)

Interdependence (log) 0.33*
(6.50)

0.08
(0.56)

)0.16
()0.73)

)0.00
()0.02)

Dummy for 1999 0.66*
(20.66)

0.72*
(15.60)

0.78*
(12.45)

0.74*
(16.71)

Dummy for 2000 0.28*
(9.29)

0.31*
(8.96)

0.35*
(8.27)

0.33*
(9.47)

R square 0.09 0.09 0.09 0.09

Number of observations 10874 10874 10874 10874

Note: aIn column (2), the instruments are the proportions of individuals in the peer
groups whose ages fall into each category. In column (3), the instruments are the pro-
portions of persons in the peer groups whose education achievement falls into each
category. In column (4), both sets are used together.
bThe district fixed effects were included in the estimations, but their estimates were
not reported in the table.
cThe values in parentheses are z-values. Symbols ***, **, and * indicate significance
at the 1%, 5%, and 10% levels of the two-tailed test, respectively.
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As for non-metropolitan households, although the estimates of
peer effects in columns (3) and (4) of Table 6 were significant, cau-
tion was used in interpreting the estimates. Because the estimates
of peer effects among non-metropolitan households using alternative
IVs were all around 0.2, the insignificance of the estimate in column
(2) could be due to a weak correlation between the average giving of
the reference group and its IV (Bound et al., 1995). As discussed

TABLE 6

Tobit Estimation of Charitable Giving—Households in Non-Metropolitan
Areas

Variable Tobit (1)
2SLS

age (2)a
2SLS

education (3)b
2SLS age

education (4)c

Constant )8.68*
()28.74)

)8.61*
()18.45)

)8.71*
()24.48)

8.69*
()24.67)

Price (log) )2.15*
()4.96)

)2.30*
()5.28)

)2.27*
()5.20)

)2.27*
()5.20)

Disposable income (log) 1.68*
(25.14)

1.66*
(9.41)

1.71*
(15.57)

1.70*
(15.87)

College graduate 0.05**
(2.03)

0.04***
(1.95)

0.04**
(2.00)

0.04**
(1.99)

Married 0.20*
(9.24)

0.20*
(9.25)

0.20*
(9.25)

0.20*
(9.25)

Household size )0.04*
()6.77)

)0.04*
()6.69)

)0.04*
()6.73)

)0.04*
()6.72)

Age 65 or over 0.07**
(2.40)

0.07**
(2.39)

0.07**
(2.43)

0.07**
(2.43)

Interdependence (log) 0.23*
(4.78)

0.25
(1.31)

0.20***
(1.84)

0.21**
(2.02)

Dummy for town )0.09*
()3.29)

)0.09*
()3.28)

)0.09*
()3.30)

)0.09*
()3.30)

Dummy for city 0.01
(0.26)

0.01
(0.27)

0.01
(0.26)

0.01
(0.26)

Dummy for 1999 0.46*
(20.93)

0.46*
(11.55)

0.47*
(16.62)

0.46*
(16.80)

Dummy for 2000 0.12*
(5.74)

0.12*
(5.48)

0.12
(5.76)

0.12*
(5.74)

R square 0.06 0.06 0.06 0.06

Number of observations 29891 29891 29891 29891

Note: aIn column (2), the instruments are the proportions of individuals in the peer
groups whose ages fall into each category. In column (3), the instruments are the pro-
portions of persons in the peer groups whose education achievement falls into each
category. In column (4), both sets are used together.
bThe district fixed effects were included in the estimations, but their estimates were
not reported in the table.
cThe values in parentheses are z-values. Symbols ***, **, and * indicate significance
at the 1%, 5%, and 10% levels of the two-tailed test, respectively.
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above in the subsection of participation decision, these 2SLS results
alone do not constitute definite evidence, because the two conditions
necessary for the validity of the age and education variables as
instruments may fail. The significant estimates in columns (3) and
(4) may have resulted from a direct exogenous effect of average edu-
cational achievement, especially with the instrument in column (3)
being in the education achievement category. In addition, unob-
served characteristics correlated with the amount of giving may well
be correlated with the income distribution, even after conditioning
for a household’s income and controlling for district fixed effects.

If the peer effects among metropolitan households serve as a base-
line case for evaluating peer effects among non-metropolitan house-
holds, it is expected that non-metropolitan households are more
likely to be interdependent in charitable giving, because they gener-
ally have more interaction than their fellow residents in a metropo-
lis. The estimates in Table 6 suggested that there were small peer
effects, around 0.2 in charitable giving, which means that a 1%
increase in average giving will induce a household to increase its
giving by 0.2%. Therefore, if a policy intervention can promote the
contributions of this subpopulation, then this increase in charitable
giving further raises others’ contributions in the same reference
group.

The estimates of the price elasticity of charitable giving for metro-
politan households in Table 5 were around )3.3 and around )2.2 for
non-metropolitan households in Table 6. These estimates (in abso-
lute value) were in general larger than estimates based on data in
developed countries like the U.S. According to Clotfelter and Steu-
erle (1981), a price elasticity of )1.27 was fairly representative,
though the estimate of price elasticities varied from )0.04 to )2.5 in
the review of literature. They also suggested that an income elastic-
ity of 0.78 was representative. Studies of charitable giving based on
tax return data found that the price elasticity estimates ranged from
)1.5 to )3.02 in Taiwan (Chang, 2001), and from )3 to )6 in Singa-
pore (Chua & Wong, 1999), which were higher than in developed
countries.

Households with household heads who were college graduates and
married made more contributions and larger households made less
contribution. Non-metropolitan individuals of age 65 or over contrib-
uted more to charities than those under 65, but age was not a deter-
minant in metropolises. Households in towns made smaller
contributions. Compared to 1998, households made larger contribu-
tions in 1999 and 2000.
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Implications

The estimates of price elasticity and income elasticity were found
to be larger than most of the estimates based on data from the U.S.
As the income elasticity is larger than one, the ratio of charitable giv-
ing to GDP is expected to increase when per capita GDP increases
over the next few decades. Price elasticity in the range of )2 to )3
indicates a very strong response from charitable contributions to the
tax price of charitable giving. As the deductibility of charitable con-
tributions is still limited in the tax code of Taiwan, any extension of
deductibility to most charitable giving reduces the net-of-tax price of
giving and induces more charitable giving.18 Therefore, the difference
of price elasticity and income elasticity between Taiwan and the U.S.
may explain partly why the ratio of charitable giving to GDP is rela-
tively low for Taiwan. The Charitable Giving Act of 2003 in the U.S.
provides an example of promoting charitable giving through tax
deductions. The Act extends the deduction of charitable giving to no-
nitemizers and makes nonitemizers eligible for deducting their chari-
table contributions in tax returns. Nonitemizers in Taiwan are not
allowed this benefit, however, a similar act which extends deduction
of charitable giving to nonitemizers would reduce the price of giving
by nonitemizers and increase their giving substantially given the
price elasticity in Taiwan is quite large.

The Probit estimates in this study suggested that peer effects on
participation in charitable giving were modest for both metropolitan
and non-metropolitan households. In contrast, the Tobit estimates
suggested that peer effects were small for non-metropolitan house-
holds, but most likely non-existent for metropolitan households. The
elasticity estimate of 0.20 in this study meant that the peer effects
for non-metropolitan households in Taiwan were about in the same
range as that estimated in Andreoni and Scholz (1998). Because the
peer effects for metropolitan households were almost non-existent,
the peer effects could not be a crucial factor for the smaller ratio of
charitable giving to GDP in Taiwan than in the U.S.

Because the definitions of the reference groups were different from
those in Andreoni and Scholz (1998), it was difficult to compare the
results in this study to other studies. Since there was no priori infor-
mation to define the reference group, the definition of the reference
group in this study was especially tentative. Therefore, although the
estimates of peer effects suggested modest peer effects, larger peer
effects may exist among households based on alternative definitions
of the reference group.
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In summary, peer effects can only explain part of the substantial
difference in per capita charitable giving between Taiwan and the
U.S. Brooks (2003) documented the dramatic differences in charity
between secular and religious people. Religious people were 25%
more likely to donate money than secularists. Since the percentage
of religious people in the U.S. is believed to be higher than that in
Taiwan, religious beliefs can explain part of the difference in per
capita giving. It implies that charitable giving in Taiwan can be
raised through learning or habit formation if charity is a learned
behavior

Conclusion

As the ratio of charitable giving to GDP in Taiwan is essentially
smaller than that in developed countries such as the U.S., an empir-
ical study on peer effects as well as price elasticity and income elas-
ticity of charitable giving provides valuable information for
analyzing the difference. This study utilized survey data from Tai-
wan to investigate the behavior of charitable giving. It was found
that the price and income elasticities were large relative to the esti-
mates in the literature. If these larger estimates were not due to a
potential bias in the estimations, then they imply that charitable
giving is more responsive to changes in the tax rate and income.
Therefore, if the government extends the deductibility to most chari-
table donors or if the per capita GDP increases, then it would sub-
stantially increase the ratio of charitable giving to GDP.

The issue of peer effects in human behavior has attracted increas-
ing attention. Based on the definitions of the reference group in this
study, the peer effects for charitable giving were most modest and
could not be an important determinant of the small ratio of charita-
ble giving to GDP in Taiwan. However, as the findings are subject to
the choice of the reference group, further research is needed to bet-
ter understand the peer effects in charitable giving in Taiwan.

Notes

1. For example, in Taiwan or the U.S., if an individual faces a marginal tax rate of
0.4 and charitable giving can be deducted from taxable income, then the net-of-
tax price of charitable giving is in fact equal to 0.6.

2. Manski (1993) notes that, depending on the context, the effect of peer group
influence may be called ‘‘neighborhood effects’’, ‘‘social interaction’’, ‘‘social
norms’’, or ‘‘preference interdependence.’’
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3. Moffitt (1998) noted that recent literature has clearer information about the con-
ditions necessary for identifying the existence of peer effects and for estimating
their magnitudes. For example, methods for inducing an exogenous variation in
group members and methods for inducing partial-population price variation often
permit the separate identification of exogenous and endogenous effects.

4. Specifically, Duncan assumes an individual’s utility function as
(A1) Uðxi; li;ZðGÞ; giÞ, where xi represents private consumption, li represents lei-
sure, gi represents i’s charitable giving, and Z(G) is a function of total giving by
society.

5. In contrast, tax return data provide limited information on personal characteris-
tics though they have detailed information on the amount of deductible charitable
giving and tax rates.

6. All married couples are required to file jointly in Taiwan. However, they can
choose to use a joint calculation or separate calculation. In general, the income
tax for separate calculation is less than that of a joint calculation if the couple
has similar amounts of income.

7. If taxpayers make a standard deduction in filing tax returns, then the amount of
charitable giving does not affect their taxable incomes and taxes and thus the
price of charitable giving is equal to one.

8. Depending on the recipients of charitable giving, the total amount of deduct-
ible charitable giving may be restricted to be less than 20% of adjusted gross
income.

9. There are 44 municipalities in the sample. Twenty-three of them are districts in
the two metropolitan cities, Taipei and Kaohsiung. The others are municipality of
Hsiens. The municipality of Hsien is similar to that of a county in the U.S. and
hence a Hsien is called a county hereafter in this study.

10. Because the exchange rate between the NT dollar and U.S. dollar was 31 NT dol-
lars per dollar, the three cut points are, $9677, $32258, and $96770, respectively.

11. See the details at http://www.npo.org.tw/.
12. Including a household’s own contribution on the right-hand side will result in a

positive bias. Thus, the reference groups of a household are defined to include
those residing in the same city or district, but not the household itself.

13. We can specify the behavior of charitable giving in a matrix form as (see Andre-
oni and Scholz, 1998):

ðA2ÞC ¼ Xbþ uWC þ e:

After transforming (A2) into (A3) C ¼ ðI� uWÞ�1Xbþ ðI� uWÞ�1e, we can esti-
mate (A3) by the maximum likelihood estimation and alternatively derive the
interdependence effect u.

14. The educational attainments of individuals are categorized into five groups
respectively, including illiterate, elementary or junior high, senior high, college,
and graduate school.

15. The authors also run the regressions based on the sample, including households
of extremely high amounts of charitable giving or income, but they found no sig-
nificant difference in estimates.

16. Per capita GNP was NT$418,675 in 1998, NT$432,592 in 1999, and NT $443,020
in 2000 (Directorate-General of Budget, Accounting, and Statistics, Taiwan).
Therefore, the average per capita GNP over this period is 431,429 in 2000 dollar
value after taking account for inflation rates.

17. The calculation of probability is based on the formula @U=@x ¼ /ð�xbÞb, where b is
the coefficient estimate of x.

18. For example, in a recent debate it was proposed that full deductibility should
apply to charitable giving made to private colleges even though this might reduce
tax revenue to the government.
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