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Abstract

In developing an economic model for public donations, we applied the theory
of consumer choice, and with the derived model, verified two propositions: 1)
higher price elasticity of demand for a product may lead consumers to de-
mand more for it but less for other products given the total budget; and 2) a
tax return rate based on donations positively influences consumer well-being,
while the sales tax rate negatively affects it. After looking at the policy impli-
cations of public school finance, we suggest that the government should in-
crease the tax return rate based on public donations instead of increasing sales
tax rate to collect more funding to finance public schools.
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1. Introduction

While both taxation and donation take money out of people’s pockets, their
economic impacts on consumer behavior are different. Taxation is required by
the government—consumers do not have a choice about paying taxes, while do-
nation is not required by the government—individuals make a voluntary choice
to give money to a cause or causes.

Let’s look at the case of public schools. The government uses taxes (e.g., sales
taxes, property taxes, etc.) to finance our public schools. While the funding
sources of public schools mainly come from taxes, a small percentage of public
school funding comes from donations that can be used to pay for teachers’ bo-
nuses/awards/grants or students’ scholarships/awards. Although donations do
not have significant weight in public school funding, they do play an essential

role in teachers’ bonuses/awards/grants and students’ scholarships/awards by
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serving as an important incentive in improving teaching achievements and en-
hancing students’ learning performance. For this reason, we should examine the
importance of donations.

The issues relating to and framework for taxes (e.g., sales taxes, local taxes,
etc.) have been broadly investigated and discussed by several researchers (e.g.,
Mikesell, 1970 [1]; Fisher, 1980 [2]; Mikesell and Zorn, 1986 [3]; Wong, 1996
[4]; and Lin and Couch, 2014 [5]). Some economics researchers (e.g., Andreoni,
1989 [6] and 1990 [7]) applied economic theory to develop models of giving
based on altruism, but the factors that influence an individual’s giving behavior
have been widely studied by marketing and psychology researchers (e.g., Ben-
dapudi et al, 1996 [8]; Arnett et al, 2003 [9]; Baumeister, 1982 [10]; Reed II et
al, 2007 [11]). Researchers in marketing and psychology focus on the concept of
altruistic or selfless. That is, motivation is contrasted to egoistic motives for giv-
ing. Donors in reality may act for purely altruistic or purely egoistic when they
are giving their money.

No significant previous studies have used the theory of consumer choice to
formulate an economic model for donations that may be used to investigate and
discuss this issue. Therefore, the main objective of this study is to fill in the gap
by using the theory of consumer choice to develop an economic model for dona-
tions. Based upon the model, we theoretically prove propositions and discuss
policy implications.

Two research questions may be specified as follows:

Q1: Would the higher price elasticity of demand for the product lead con-
sumers to demand more for the product but demand less for the other products
given the total budget?

Q2: Does the tax return rate due to donations positively influence consumers’

wellbeing, while the sales tax rate negatively affects consumers’ wellbeing?

2. The Model
2.1. The Utility Function

In this section, we apply the theory of consumer choice in developing an eco-
nomic model for donations. As mentioned above, no significant previous studies
have used the theory of consumer choice to formulate an economic model for
donation, but related studies can be mentioned to support our study were done
by Andreoni (1989 [6] and 1990 [7]).

Suppose that a consumer frequently donates money to charity, churches, tem-
ples, schools, etc., in addition to his/her normal purchases of food and other
daily necessities. That is, this consumer allocates his/her money toward dona-
tions (denoted as D) and non-donations (denoted as V), such as general necessi-
ties. Therefore, this consumer can be satisfied by consuming these two goods
(donations and non-donations); further, we assume that this consumer is a utili-
ty maximizer. For these reasons, the consumer’s utility function consists of three

factors: number of donations (D), number of non-donations (), and consumer’s
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natural-born personality (denoted as K > 0), such as being optimistic or pessi-
mistic—the greater the person’s level of optimism, the greater the utility. Both
the numbers of donations (D) and non-donations () are factors that can be de-
termined by the consumer; hence, these two factors are variables. Nevertheless,
the natural-born personality has already been fixed; thus, this factor is regarded
as a constant term.

We assume that the consumer’s utility function may be displayed in the

Cobb-Douglas form, which can be expressed as below:
U(K;D,N)=KD*N”, (1)

where ¢ and S (0<a,f <1) are constant parameters and shares of donations
(D) and non-donations (N); U,,U, >0; U,,,Uy, <0;and U,, =U,, >0.1t
should be noted that ¢ and f are also the price elasticity of demand for do-

nations and non-donations, respectively.

2.2. The Budget Constraint Line

Suppose that each time a consumer makes a donation, he/she always donates
P, . For example, if the consumer always puts $20 in the collection basket each
time he attends Sunday worship, this $20 donation may be regarded as the price
of the donation for the consumer. Thus P, is the price of the donation.

To encourage people to donate their money, the IRS (Internal Revenue Ser-
vice) provides a tax return to those who donate money. Therefore, we define tax
return rate (0 ) as total amount of tax return due to donations divided by total
amount of donations during a period of time, say a year. For example, the con-
sumer donated $1000 in total during a year, but received a $50 tax return due to
donations. Hence, the tax return rate is equal to 5% (= $50/$1000).

In addition, there is a price ( P, ) for non-donation goods, such as general ne-
cessities. The consumer pays not only the price of the non-donation goods but
also the sales tax (the sales tax rate is denoted by #).

Moreover, we assume that the consumer’s total expenditures on these two
goods (donations D and non-donations N) will be equal to his/her total budget
(denoted by J) for these two goods. A consumer’s total budget (/) is related to four
factors: the consumer’s wealth/income (@ ), generosity (0 ), sympathy (&), and

sincerity of religious belief (¢ ). These four factors (w,§, 9,¢) are all positively

+ o+ o+ o+

related to a consumer’s total budget (ie, 1:1(0,5,9,¢J). The greater a

consumer’s wealth and income, the higher will be the budget the consumer will
set up. A more generous consumer will give him/herself more funds to use to-
ward spending. In addition, a consumer with more sympathy and/or sincere re-
ligious beliefs also will give him/herself more to spend on donations.

Based upon the description above, the consumer’s budget constraint function

can be specified as follows:

(1-p)B,-D+(1+t)P,-N =1(w,5,0,4) 2)
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2.3. Equilibrium

Choosing D and N can solve the consumer’s optimization problem, which
maximizes Equation (1) and subject the result to Equation (2). Thus, the Lagran-

gian expression is set up as follows:

L=KD*N’+A[1(@,6.0,4)—(1- p) P,D—(1+t) N |, 3)

where A stands for the Lagrangian multiplier or a shadow price. Meanwhile,

Equation (3) yields the following first-order conditions for the constrained maxi-

mum:
aKD*'N” _ BKD“N"" “@
(1-p)B,  (1+1)Py
1(@,5,0,¢)=(1-p)B,D+(1+1) PN . (5)

The first-order conditions are solved to yield the demand functions of D and

N, which are expressed in the following:

* [ 75)0)
D :D(a,ﬁapsPD,I(ZU,é‘,a,fé)): ((fa—_p)P¢)[aj—Zﬂj’ (6)
and
. 1(@,0,0,
N'=N(a,B,t,P,1(,5,0.4)) = ((TH)qu)(afﬁj. (7)

As shown in Equations (6) and (7), given all parameters, the demand for do-
nations, D, depends on the price of donations ( £, ), tax return rate (p ), and
consumer’s budget (I(w,§, 6’,¢) ); while the demand for non-donations, N, de-
pends on the price of non-donations ( P, ), sales tax rate (), and consumer’s
budget (I(w,§, 6’,¢) ).

We plug D" and N° into the utility function (Equation (1)), which can be
displayed as follows:

U =U(K,a.p,p.P,.Py.1(w,5.6.4))

T RT3 oo 5] 5]

As Equation (8) shows, given all parameters, the consumer’s utility depends
on the consumer’s natural-born personality (K), tax return rate ( 0 ), sales tax
rate (), price of donations ( P, ), price of non-donations ( P, ), and consumer’s
budget (/(@,5,6,4)).

Proposition 1.

Given the price of donations ( P, ), the price of non-donations ( P, ), tax re-
turn rate ( p ), sales tax rate (f), and total budget (1), when the share of donations
(&) increases, the consumer will increase the number of donations but decrease
the demand for non-donations. On the other hand, when share of non-donations

(B ) increases, the consumer will decrease the number of donations but increase
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the demand for non-donations.
Proof:
According to Equations (6) and (7),

D - 1(0,5,9,(/5)[ a j
a

(1_p)PD +/B
2 1(@,5,0,4) N
da {(1—p)PD H(mﬂ)z} ’

o’ _ [1(2,5,0,9) a |
N v .

N I((w,é,@,qﬁ)[ Yii j

1+0)P, \a+p
_ v =_[1(w,5,9,¢)} |,
da (1+0)P || (a+B)

dN' [ 1(@.5.0.9) a |
dp _[ (1+1)P, }{(mﬂy] 0
QED.

As noted earlier, shares of donations and non-donations (« and f) are the
price elasticity of demand for donations and non-donations, respectively. Thus,
Proposition 1 implies that when the price elasticity of demand for the product is
higher, the consumer would like to demand more for the product but less for the
other product due to the given total budget.

Proposition 2.

Given the price of donations ( P, ), the price of non-donations ( P, ), share of
donations (« ), share of non-donations ( ), natural-born personality (K), and
total budget (1), when the tax return rate ( p ) increases, the consumer’s utility
(wellbeing) will increase. However, when sales tax rate (f) increases, the con-
sumer’s utility (wellbeing) will decrease.

Proof:

According to Equation (8),

L oo
{e5/1e5)
Al R oo

(a5 (5 -
a+p a+pf
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QED.

3. Comparative Static Analysis

In addition to the first-order condition shown above, we further show the com-
parative static analysis. We totally differentiate Equations (4) and (5) and obtain:

(1-p)PU,, —(148) PU,, (1= p) PUyy —(142) PyU,,, |[ dD
{ (1-p)F, (1+1) P, MdN}

OlUlUPUPUdPD ©
:|: _(_p)N('H)D NYD DN:|dP

1 —(1-p)D —(1+t)N -P,N P,D
dp
where

U, = BKD*N"" >0,
U,y =afKD“'N*' >0,
Uw =B(B-1)KD“N"7 <0,
U,=akD*'N’ >0,
U,y =afKD*'N’" >0, and
Upp =a(a—-1)KD* N’ <0.

Let |Q| be the determinant of the pre-multiplied matrix of vector [dD dN ] ,

which is:
|Q|=(1—p)PDUND—(1+t)PNUDD (1=p) PyUyy = (1+1) PU
1-p)P, 1+¢)P,
( p) D ( + ) N (10)
= oo >0
+ 4+

When we use Cramer’s rule, the straightforward comparative static analysis

yields:
0 (1-p)PUy —(1+1)PU
1+¢)P,
%: (|;;|) N >0 (11)
(1-p)PU,p —(141)PU,, 0
1-p)P, 1
%: ( p|3)|[’ >0 (12)
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‘—(l—p)UN (1= p) ByU = (14+£) BU oy
—(1-p)D 1+¢)P
N
D
(1-p)PU,, —(1+8)RU,, —(1-p)U,
1-p)P, —(1-p)D
%: ( ,0) D|Q| ( p) >or<0 (14)
D
(1+0)U, (1-p)BUyy —(1+1)BU,,
—(1+£)N 1+¢) P,
%: (+) |Q|(+) N >or<0 (15)
N
(1=p) ByUry —(140) BU,,  (141)U,
1-p)P —(1+6)N
N
PU, (1-p)BUy —(1+1)PU,,
-P,N 1+1)P
%z al |§(2|+ ) il >or<0 (17)
(1-p)P,U,, -(1+t)PU,, BU,
1-p)P, -P,N
o ( p)|§2| Mo (18)
PU, (1-p)BUy —(1+t)BU,,
P.D 1+¢) P,
o g "
(1-p)BU,, —(1+8)PU,, PU,
1-p)P P.D
;ﬂz ( p)|§2| 27 1S or<0 (20)
o

Intuitively, as shown in Equations (11) and (12), budget improvement in-
creases demands for both donations and non-donations. As Equations (13) and
(14) show, an increase in the price of donations would reduce the number of do-
nations, but does not provide consistent information about non-donations. Simi-
larly, as displayed in Equations (15) and (16), a rise in the price of non-donations
would discourage consumers’ demand for non-donations, but uncertainty about
the donations. In addition, as demonstrated in Equations (17) and (18), a higher
sales tax rate levied on non-donations decreases the demand incentives for the
good, but the effect is uncertain on donations. Finally, as Equations (19) and
(20) show, when the government raises the tax return rate, consumers are more
willing to increase their numbers of donations, but the effect is uncertain on
non-donations.

Moreover, since a consumer’s total budget (J) is a function of the consumer’s

wealth/income (@ ), generosity (0 ), sympathy (&), and sincerity of religious

+ o+ + o+

beliefs (¢ ), ie, [=1 (w,é‘, 9,¢j, we further differentiate Equations (11) and
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(12), which can yield:

a _dar o
de d do
b _dbdr _, (22)
déo dI d6
Q:@£>O (23)
dg dI do
_ddr o0
d¢ dI d¢
av _dN dl (25)
do dI do
v _avar 06
dé dI do6
v _dvdr 27)
dg dI dé
v _dvdr o)
d¢ dI d¢

As shown in Equations (21)-(24), when a consumer is more wealthy and/or
has greater income, generosity, sympathy, and/or sincerity in his/her religious
beliefs, the consumer may be more willing to increase their number of dona-
tions. Similarly, as displayed in Equations (25)-(28), the consumer also will be

more likely to increase his/her demand for non-donations.

4. Policy Implication

While both sale taxes and donations reduce people’s available financial re-
sources, the economic effect of each on consumer behavior is different. For that
reason, policy makers may manipulate the sales tax rate and tax return rate to
influence consumer behavior and hence leading to different economic impacts.
In this section, we discuss how sales taxes and donations affect consumer beha-
vior and exert different economic impacts.

As demonstrated in Proposition 2, given the price of donations ( P, ), price of
non-donations ( P, ), share of donations ( & ), share of non-donations ( £ ), nat-

ural-born personality (K), and total budget (J), when the tax return rate (p)

5

increases, the consumer’s utility will increase ( >0). However, when sales

p

*

. e . dU
tax rate (#) increases, the consumer’s utility will decrease (d— <0).
t

In addition to the mathematical proof shown in Proposition 2, we graphically
demonstrate this in Figure 1.

As Figure 1 shows, without a sales tax (Ze, ¢=0) and a tax return due to
donations (Ze, p=0), the consumer’s initial budget constraint line is ab and

the optimal choice for the combination of donations (D) and non-donations (V)
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U3

N2*

NI*

N3*

—> )
D3* DI* D2* b c

Figure 1. Consumer’s utility changes when there is a tax return due to donations or a
sales tax.

is (DI*, N1'); thus, the consumer’s utility (wellbeing) reaches Ul. We suppose
that when there is a tax return due to donations (ie, p>0) but no sales tax
(ie, t=0), the consumer’s budget constraint line will shift to ac and the op-
timal choice for the combination of donations and non-donations will increase
to (D2", N2") [D2">DI" and N2 > N1 ]. Hence, the consumer’s utility
(well-being) will increase to U2 (U2 > U1).

However, as shown in Figure 1, we now suppose that there is a sales tax (ie.,
t>0) but no tax return due to donations (ie, p=0). Under these circums-
tances, the consumer’s inijtial budget constraint line will shift to db and the op-
timal choice for the combination of donations and non-donations will decrease
to (D3", N3') [D3" <DI'<D2" and N3 <NI <N2]. Hence, the consum-
er’s utility (well-being) will downgrade to U3 (U3 <U1<U2).

Figure 1 demonstrates that the consumer suffers a loss in well-being (i.e., the
difference between Ul and U3, a negative value) due to the sales tax, while gain-
ing in well-being due to the tax return (Ze, the difference between Ul and U2, a
positive value). In other words, the sales tax negatively affects consumer demand
for non-donations, while the tax return due to donations positively influences
consumer demand for donations. Simply speaking, when the consumer suffers a
loss in well-being, it implies that the sales tax results in an economic inefficiency
in the market. However, if the consumer wins a gain in well-being, it means that
the tax return due to donations leads to an economic efficiency in the market.

In addition to comparing the economic impacts of tax returns due to dona-
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tions and sale taxes on consumer well-being, let us further study each one’s elas-
ticity and how the information on elasticity can inform a discussion of policy
implications.

According to the demand function of donations, as shown in Equation (6), the

absolute value of the tax return elasticity of demand, |.9Z , can be derived as fol-

lows:

(29)

Similarly, based upon the demand function of non-donations, as displayed in
Equation (7), the absolute value of the sales tax elasticity of demand, |£td | , can

be derived as follows:

-t (30)
1+¢

aN*L
ot N

2t
! 1+t

Let’s assume that the tax return rate due to donations is equal to the sales tax
rate, say 7% (Ze, p=t=0.07). Therefore, according to Equations (29) and
(30), the absolute value of the tax return elasticity of demand will be equal to
0.0753, and the absolute value of the sales tax elasticity of demand will be equal
to 0.0654, which is slightly smaller than the tax return elasticity of demand. The
value of “0.0753” implies that if the government increases the tax return rate due
to donations by 1%, the quantity demanded of donations will increase by
0.0753%. Nevertheless, the value of “0.0654” means that if the government cuts
the sales tax rate by 1%, the quantity demanded of non-donations will rise by
0.0654%.

The information expressed above demonstrates that the impact of a tax return
on consumer quantity demanded of donations is slightly greater than the impact
of a sales tax on consumer quantity demanded of non-donations. This is because
the tax return elasticity of demand is slightly greater than the sales tax elasticity
of demand.

Therefore, for example, if the government wishes to increase funding for pub-
lic schools but does not wish to raise the sales tax rate, it may do so by increasing
the tax return rate for donations and encourage consumers to donate more money
to public schools. Doing so not only improves consumer well-being, but also in-

creases funding for public schools.

5. Conclusions

In this paper, we applied the theory of consumer choice to develop an economic
model for public donations. Based upon the derived model, we verified two
propositions: 1) higher price elasticity of demand for a product may lead con-
sumers to demand more for it but less for other products given the total budget;
and 2) a tax return rate based on public donations positively influences consum-
er well-being, while the sales tax rate negatively affects it.

We not only theoretically compare different impacts on consumer well-being,
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but also offer public policy suggestions to the federal government. The theoreti-
cal analysis demonstrated that when the tax return rate increases through dona-
tions, consumer well-being will improve; when the sales tax rate increases, con-
sumer well-being will decrease. In other words, sales taxes will create an economic
inefficiency, while donations will create an economic efficiency. The federal gov-
ernment may wish to increase the tax return rate to encourage donations rather
than increasing the sales tax rate to collect more funding for public schools.
Finally and more importantly, our economic theoretical model for donations
may be useful in constructing empirical models for further investigations of this

issue.
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