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Abstract: In this paper we theoretically set up a framework for an economy with religious
giving from the rich to the poor. We highlight the impact of an afterlife belief on economic
aggregates and social welfare. These characteristics are incorporated into an overlapping
generations model. An analysis is done in order to compare religious giving with other fiscal
policies that have redistributive impact. Results show that when people have standard
preferences, Zakat (a type of Islamic religious giving) although enhances redistribution, may
not be the choice in terms of total welfare. But when people are risk adverse and have a belief in
the existence of an afterlife, Zakat enhances both redistribution and total welfare due to a higher
steady state capital.
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1. INTRODUCTION

In economic models with standard preferences, individuals have preferences over
goods and/or activities subject to limited resources such as income and time. They
choose a bundle of goods in order to maximize their utility under the constraints.
However, in models with non-standard preferences, individuals may have other
different types of concerns that have an impact on their utility. These include, for
example, status/social comparison (see Falk and Knell [2004] and Kumru and
Vesterlund [2010]), altruism (see Andreoni [1990] and Andreoni and Rao[2011]),
social custom/pressure (see Myles and Naylor [1996] and DellaVigna et al. [2012]),
and time-inconsistent/self-control preferences (see Laibson [1997] and Gul and
Pesendorfer [2001]). Another type of non-standard preference is a “religious
preference” coming from the belief in the existence of an after-life (see Blomberg
et al. [2006], Barro and McCleary [2006], and Tao and Yeh [2007]). This belief shapes
the economic behavior of individuals. It enters their optimization problem and
hence has an impact on the allocation of resources.

The relationship between an individual’s behavior in his present life and the
rewards (or punishment) in the after-life is strictly stated in the world’s three major
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religions, Christianity, Islam, and Judaism (Iannaccone [1998]). As Chang [2005]
states, an individual’s utility function consists of two types of expenditures, that
is, spending for the present life and spending for the after-life. In an economists
view, an after-life acts as another period in life or an extension of the time horizon.
Individuals would hence have to allocate their resources to this extended period
in order to survive. This includes, for example, participating in religious activities
or donating to the needy like Zakat in the case of Islam. According to Giving USA
2012, in 2011 total philanthropic giving was almost $300 billion where around
32% were to religion organizations. As Horioka [2012] finds, religious individuals
do give more on average.

Zakat, a type of voluntary tax, is one of the five pillars of Islam. It is a
cornerstone of the Islamic economic system and the most important fiscal and
distributive mechanism in the economy. Zakat is paid by Muslims who own
wealth or income above a certain threshold. As for how much is to be paid
depends on the type of wealth. It shares with taxation the aim of achieving social
and economic objectives especially towards poverty and income inequality.
Where they differ is that taxation is mandatory while Zakat is voluntary
depending on belief. It can be paid to an organization or directly to the eight
groups of people including the poor and needy, employees of Zakat
administration, new Muslims, slaves, debtors, Islamic missionaries, and the
wayfarer. It is important to note that Zakat can be spent by the state as an
alternative to debt financing. It was actually one of the major sources of revenue
during the time of Prophet Mohammad.

Several Muslim countries including Saudi Arabia, Libya, Jordan, Bahrain,
Pakistan, Kuwait, Sudan, Yemen and Malaysia enacted laws of Zakat. Although
these countries mostly provide only a voluntary collection of Zakat, the fact that
legislations are launched and government organizations are created for the
collection and distribution of Zakat is a significant indication that Muslim countries
are recognizing the importance of reinstituting Zakat as a socio-economic
phenomenon. A study by Ahmed [2008] finds that the total collection of Zakat in
certain Muslim countries were only around 0.01-0.3 percentage of GDP but could
potentially reach up to 1.8-4.3 percentage of GDP. In addition, in countries where
Muslims are not the majority but a sizeable minority, Zakat as an institution may
also play a role. An interesting example is Thailand.

Violence in the deep south of Thailand is something not new to the country’s
news headlines. The conflict has occurred for decades and has increased in the
past ten years. Many believe reasons for it include differences in race and religion,
politics, discrimination, and especially poverty and economic inequality. The
majority of the population in the three southern border provinces, Pattani,
Naratiwat and Yala are of the Malayu ethnic group. Their religion is Islam whereas
around 90 percentage of Thailand’s population are Buddhists.
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The related problems of poverty and income distribution have been an
important concern (see Sarntisart [2005]). The Thai government has been trying to
come up with policies to solve it. Thailand has established an Islamic bank since
2002 and is now trying to setup a Zakat institution and system at the national
level. Its progress has already passed an acceptance by the parliament and now
waiting to be implemented by the Government.

Although Zakat has been studied for quite some time, its literature in the field
of economics is quite small. Earlier work regarding Zakat focused mainly on relating
Islamic teachings to economic theory. They attempted to explain the impact of
Zakat on individuals’ behavior and the economy (see Khan [1984], Kahf [1999],
and Al-Zoubi et al. [2010]). The conclusion is that Zakat increases aggregate demand,
capital accumulation and a rise in economic growth. This increase in savings will
be matched with higher investment and output in equilibrium. There will be a
continuous flow of wealth to the poor until they reach the point of becoming a
Zakat payer instead. This bridges the gap between the rich and poor in a society,
reducing economic inequality. These results where, however, based on a qualitative
or partial equilibrium frame-work. To our knowledge, only one study has attempted
to examine Zakat via a comprehensive dynamic model (Omar Ali and Myles [2010]).
They used warm glow and social custom motives to explain the impact. Our paper
studies Zakat from another angle, using after-life preferences. Intergenerational
transfers are also incorporated into the model. Results could display a different
impact on the economy. In addition, we compare Zakat with other fiscal policies.
This is how our paper attempts to fill in the literature gap.

The paper theoretically sets up a framework for an economy with Zakat. It
highlights the construction of a general structure and the relationship between
these components. These characteristics are incorporated into a dynamic
macroeconomic model. An analysis is done in order to compare the impact of
Zakat with other fiscal policies that have redistributive impact. We analyze them
in two different environments; when individuals have standard preferences and
after-life preferences. Our focus is mainly on capital accumulation and aggregate
demand which leads to economic welfare. Results give us an understanding of
how a voluntary tax system would work, its impact, and its potential as a
redistribution policy for the government. In addition, our study will be important
for understanding the economic aspects of a Muslim society.

The remainder of this paper is organized as follows. Section 2 provides a
comprehensive literature review. In Section 3 we set up the benchmark model. In
Section 4 we analyze fiscal policies and Zakat in an environment where individuals
have standard preferences. In Section 5 we investigate fiscal policies and Zakat
but in an environment where individuals have after-life preferences. We also
consider how results change when a more general CRRA utility function is
assumed. In Section 6 we lay out numerical results. Section 7 concludes. The
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mathematical details of the steady state equilibrium of Zakat with after-life
preferences are given in the Appendix.

2. LITERATURE REVIEW

The literature, including experimental and empirical, have shown that individuals
do not be-have entirely selfish. There are motives that have significant implications
leading to economic behaviors such as charitable giving between strangers (Coate
[1995]). Andreoni [1990] state that giving provides utility to the individual and
causes a “warm glow”. This type of giving can be called “impure altruism”. It is
different from “pure altruism” where the individual who gives receives utility
from observing the wellbeing of the recipient increase. An example of this type of
giving is intergenerational transfers between parents and their children, and vice
versa (Bruce and Waldman [1991]).

In addition, social comparison has an impact on charitable behavior. Frey and
Meier [2004] show that students are likely to donate if they are informed that their
friends have donated in the past. Another case examined is the public radio station
fund-raising. Croson and Shang [2008] explain that donations tend to increase if
the callers were told regarding the amount of the previous donations. Nevertheless,
status concerns could reduce redistribution as the middle-income class’s utility
rises when the gap between their income and the poor increases as Corneo and
Gruner [2000] argues. Falk and Knell [2004] incorporates relative income or
consumption as a status measure to their model which is common in models
incorporating status concerns.

Besides altruism, social comparison and status, there are other motives that
influence charitable giving. Examples given by Andreoni [1998] are guilt, sympathy,
an ethic for duty, a taste for fairness, or a desire for recognition and prestige as
Harbaugh [1998] explains. Another channel that could have an impact on
individuals utility is the social custom or pressure associated with the deviation
from an individual’s perception of the social norm as described by Akerlof [1982],
Myles and Naylor [1996] and DellaVigna et al. [2012]. Individuals give because
they believe it is what the society expects them to do. By not doing so, individuals
may feel bad and eventually lose a certain amount of utility.

Andreoni [2007] gave some interesting facts regarding the importance of
charitable giving. In 2005, charitable giving in the US totaled $260 billion or around
1.9% of personal income making it a significant fraction of the economy. Individual
giving accounted for 77% of this amount. Almost 70% of households give to charity.
Other countries around the world also have significant charitable giving. In many
countries, individual taxpayers may also be able to deduct donations from their
taxable income.

In addition to the motives stated above which cause individuals to give or
donate, their religious concerns in general, and their after-life belief in particular,
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would also shape their economic decisions. Azzi and Ehrenberg [1975] were among
the first to study the impact of religious preferences on household behavior. They
described that households would consider the belief in an after-life when allocating
resources. Including this aspect helps explain some behavior, for instance, giving
to the poor. Their model concludes that households’ participation in religious
activities increase with non-labor income and age, but decreases with market wage
if the salvation motive is more important than the consumption motive. Sullivan
[1985] examines the determination of contributions and church attendance. He,
however, finds a positive relationship between contributions and income, and a
U-shape relationship between church attendance and income.

Economists further studied charitable giving behavior among religious and
nonreligious individuals. Brooks [2003] concludes that income alone cannot fully
explain the difference. He explains that individuals have different perceptions
towards the role of the state in providing public goods. Furthermore, Hrung [2004]
finds that religious giving has a different age-income profile when compared with
secular contributions to public goods. It is also possible to tie religious giving
patterns to the notion of extended time horizon consistent with the belief in an
after-life according to Chang [2005]. Incentives for charitable behavior across
different religions were examined by Tao and Yeh [2007]. She concludes that
households of religions with high salvic merit would be less sensitive to exogenous
changes in economic incentives to give when compared with households of
religions with low salvic merit. This is due to the households’ future (after-life)
utility depending on charitable behavior. Another interesting topic is the
relationship between economic development and religion. Barro and McCleary
[2006] find that economic development reduces religious participation and beliefs
but not the other way round. The presence of an official state religion tends to
increase religiosity but religiosity decreases with the government regulation of
religion market. In addition, the economic origins and spread of Islam were
examined by Michalopoulos et al. [2012]. Results show that, in the old world, there
are highly unequal regional agricultural endowments within Muslim countries
and ethnic groups. This is how Islam served these populations, offering moral
and economic rules to tackle the underlying economic inequalities.

Although Zakat has been studied for quite some time, its literature in the field
of economics is quite small. Earlier work regarding Zakat focused mainly on relating
Islamic teachings to economic theory. They attempted to explain the impact of
Zakat on individuals’ behavior and the economy (see Khan [1984], Kahf [1999],
and Al-Zoubi et al. [2010]). Their conclusion is that Zakat increases aggregate
demand, capital accumulation and a rise in economic growth. This increase in
savings will be matched with higher investment and output in equilibrium. There
will be a continuous flow of wealth to the poor until they reach the point of
becoming a Zakat payer instead. This bridges the gap between the rich and poor



692 � Saran Sarntisart

in a society, reducing economic inequality. These results where, however, based
on a qualitative or partial equilibrium frame-work. To our knowledge, only one
study has attempted to examine Zakat via a comprehensive dynamic model. Omar
Ali and Myles [2010] models Zakat using warm glow and social custom motives.
They find that Zakat increases the capital-labor ratio if motivated by warm glow.
If the rate of Zakat is increased, social custom will, however, cause the participation
to decrease leading to a lower ratio.

3. THE BENCHMARK MODEL

Altruistic transfers are investigated in a framework underpinned by a two period
overlapping generations model in which a new generation is born in each period.
Consider an economy where time is discrete. In the production sector, let aggregate
variables be Yt = output, Kt = capital stock, Lt = labor force (which is also the size of
generation t), wt = per per unit of capital. Production can be represented by a
constant returns to scale function:

Yt = F(Kt, Lt) or yt = f(kt) (1)

where , ,t t
t t

t t

Y K
y k

L L  and f(k) = F(k, 1). Competitive firms choose inputs Kt and Lt

to maximize per period profits:

�(Kt, Lt) = F(Kt, Lt) – wtLt – rtKt (2)

Capital and labor are paid according to their marginal products:

1
1 tr Ak (3)

and

(1 )t tw Ak (4)

where A is a parameter representing the technology used in production, � is the
share of capital in production, and � is the rate of capital depreciation. Here we
assume that the capital stockfully depreciates after one period (��= 1).

The household sector consists of individuals who are identical within their
group as well as across generations. They are indexed by the date of birth and
their life cycle consists of two periods. We refer to these two periods as the young
and old age. The number of individuals born in period t is Nt = (1 + n)Nt–1 where
n > –1 is the exogenous population growth rate.The population consists of a fraction
of p rich individuals and 1–p poor individuals. They are denoted by r and p;
respectively. Rich individuals are assumed to be altruistic. Each individual works
in the first period, receives the market wage, and is retired in the second period.
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3.1. The Poor

Poor individuals born in period t supply one unit of labor, receive the market
wage wt, consume ct,p and save st,p. Hence their first period budget constraint can
be defined by wt = ct,p + st,p. When old they consume the proceeds of their savings
dt+1,p = st,p (1 + rt+1), where rt+1 is theinterest rate. Poor individuals are assumed
nonaltrusitic because they cannot afford it. They maximize their life cycle utility
according to:

, 1, , 1,( , ) (1 )log log .t p t p t p t pu c d c d (5)

where � is the weight individuals put on second period consumption. Poor
individuals choose savings according to st,p = �wt

3.2. The Rich

Rich individuals born in period supply labor, receive the market wage wt, inherit
xt, consume ct,r and save st,r. When old they consume part of the proceeds of their
saving dt+1,r sand be queath the remainder (1+n)xt+1 to their 1 + n children. Their
first and second period budget constraint is, respectively

xt + wt = ct,r + st,r (6)

and

rt+1 st,r = dt+1,r + (1+n)xt+1. (7)

From equations (6) and (7), the evolution of bequests is defined by

1 , 1,
1

(1 )( )
.

1
t t t t r t r

t

r x w c d
x

n
(8)

Rich individuals are assumed to have an altruistic concern for their children as
they can afford it. The recursive definition of altruism is that parents care about
their children’s welfare by weighting their children’s utility in their own utility
function vt. Denoting vt+1 the wellbeing of each of their 1+n children, the utility of
rich individuals born in period t is given by

vt = ut + �vt+1 (9)

Where ut = u(ct,r + dt+1,r) is the utility from the life cycle consumption, and � is the
degree of intergenerational altruism1. Rich individuals derive utility from both
consumption and the welfare of their children. In addition, their children also
care for their own children, i.e. vt+1 = ut+1 + �vt+2. Hence rich individuals’ utility
depends also on the utilities of their grandchildren, i.e. vt = ut + �vt+1 + �2vt+2.
Substituting the children’s utilities forward for all we obtain
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��t[(1 – a) log ct,r + a log dt+1,r]. (10)

This causes the life horizon to become like an infinite one. We assume � to be
smaller thanone which means that parents care more about their children than
their grandchildren. To characterize the solution of rich individuals’ maximization
problem, we set up the Lagrangian Lt of period t. This equals the sum of the life
cycle utility ut = u (ct,r, dt+1,r) and the increase in the shadow value (in terms of
utility) of xt over one period �qt+1 xt+1 – qtxt as defined by:2

, 1, 1 1 , 1,(1 )log log [(1 )( ) ] .
1t t r t r t t t t t r t r t tL a c a d q r x w c d q w

n
(11)

Maximizing the Lagrangian with respect to ct,r, dt+1,r and xt gives

1
1

,

1
(1 ),

1
t

t
t r

a
q r

c n (12)

1
1,

.
1 t

t r

a
q

d n (13)

and

1 1(1 ).
1t t tq q r

n
(14)

The transversality condition states that the limit of the shadow value of bequests
tends to zero when time goes to infinity:

lim 0.t
t t tq x (15)

Given the initial capital stock K0 and the initial wealth of the first old

individuals 1
1

oK
s

N  an equilibrium with perfect foresight is a sequence of prices

{wt, rt}t�0 of value functions {vt}t�0 of individual quantities for both poor and rich
individuals {ct,p, st,p, dt,p, ct,r, st,r, dt,r, xt}t�0 and of aggregate quantities {Kt, Lt, Yt, It}t�0
such that in each period t:

• Firms maximize their profits.
• Individuals maximize their utility.
• The next period’s capital stock Kt+1 is equal to investment It or the sum of

individual savings Ntst or (1 – p)st,p + pst,r where st,p and st,r are the savings
of the poor and rich individuals, respectively.
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• The labor and goods market clear Lt = Nt and Yt = F(Kt, Nt) = Ntct + Nt–1 dt
+ It

3.3. Steady State Equilibrium

The rich’s steady state level of savings is given by

(1 ) (1 )
.

n k p aw
s

p (16)

From equation (6) we obtain

(1 ) .w x (17)

The rich’s present value of life-time consumption is equal to his wage plus

the return on transmitted wealth (1 ) .x  It increases as the wage and return on
transmitted wealth increase. The rich’s first period consumption is defined by:

(1 )
.

(1 )
r

r

a d
c

r a (18)

From (1 ) ,rc a w the steady state savings is given by

( ) .r rs x w c aw a a x (19)

The savings increase as the wage and amount of bequests increase. From

equation (19) and 1 ,(1 ) (1 ) ,t t rn k p aw ps the steady state level of bequests is

(1 )
.

( )
n k aw

x
p a a (20)

Bequests increase when the capital stock increases but decreases when the
wage and pro-portion of the rich increase.

3.4. Steady State Welfare

Public policies often have distributional impact. Implementing a policy may have
a positive effect on some individuals but a negative effect on other individuals.
Thus what particular welfare function should be used to consider the utility of
different individuals in the economy. It is here where the question of fairness arises.
One approach is the utilitarian. This type of welfare function is the sum of different
individuals’ utility. It is the total utility in an economy. Utilitarianism is, however,
insufficiently sensitive to distributive impacts. Another approach is the prioritarian,
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or what economists call “generalized utilitarian” or “Rawlsian” . Prioritarian gives
greater weight to utility changes affecting individuals at lower utility levels. For
instance, an income transfer from the rich to the poor will be chosen under
prioritarian based on two reasons. First, the poor have higher marginal utility of
money and, second, the poor are at lower utility levels. Hence we consider both
welfare functions in order to analyze the impact of public policies not only in
terms of efficiency, but also equity. The steady state welfare of rich individuals is
given by

1
(1 )log log

1 r rv a c a d (21)

Substituting (1 )rc a and (1 )rd r a  into equation (21) gives

1
[(1 )log(1 )[ (1 ) ] log(1 ) [ (1 ) ]].

1
v a a w x a r a w x (22)

Besides the wage, the rich’s utility increases with the amount of bequests and
the degree of intergenerational altruism. The steady state welfare of the poor is
given by

(1 )log[(1 ) ] log (1 ) .u a a w a r sw (23)

Since the poor’s welfare does not depend on the steady state bequests like the
rich’s welfare, the proportion of each type of individual in the economy does not
have an impact on it.

4. PUBLIC POLICIES WITH STANDARD PREFERENCES

Besides Zakat, we analyze three fiscal policies that have redistributive impact in
an environment where individuals have standard preferences.3 These policies
include estate tax, pay-as-you-go social security, and government debt.

4.1. Estate Tax

Estate tax serves the purpose of preventing the accumulation of wealth. It is a
transfer of wealth from individuals who have more to individuals who have less
to avoid social imbalance or increase inequality. As estate taxation has similar
objectives with Zakat, it is interesting to see how it affects the economy in our
dynastic model. A proportional tax rateapplies tobequests and the tax revenue is
redistributed in a lump-sum manner to � to every individual inthe economy.
The revenue constraint is hence �t = p�xt. The evolution of bequests can be written
as
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1 , 1
1

(1 ) (1 )

1
t t t t t r t

t

r x w c d
x

n
(24)

The steady state capital stock decreases to

1
11

.
(1 )

n
k

A
(25)

The steady state capital decreases as the estate tax rate increases. The

relationship between the steady state capital in the benchmark ( )k� and estate tax
case can be defined as

1 1
1 1

1
1

[(1 )(1 )] [(1 )]
.

[ (1 )]

n n
k k

a

�
(26)

The steady state savings of the rich and the poor is, respectively

(27)

and

(28)

where  The steady state value of bequests accordingly
becomes

(29)

While bequests increase when the steady state capital increases, it decreases
when the rate of estate tax and the proportion of the rich increase. The increased
welfare of the poor due to the redistributive effect is more than offset by the lower
steady state capital which leads to a higher interest rate but lower wage.

4.2. Pay-As-You-Go Social Security4

We analyze an unfunded pension scheme consisting of a payroll levy � imposed
on workers and a pension benefit given to the old whether they are rich or poor.
The budget constraint can hence be written as

� = (1 + n)�. (30)

The poor will be subject to a net levy of  Their budget constraint becomes
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(31)

or

(32)

The poor’s steady state savings is defined as

(33)

In the case of the rich, their budget constraint and savings are, respectively

(34)

and

(35)

A PAYG decreases the poor’s savings but increases the rich’s savings. Define

x� and � as the rich’s bequests and present value of life-time consumption in the
benchmark model, respectively. The relationship between these two variables and
those of the PAYG case can be written as, respectively

(36)

and

(37)

Both the rich’s bequests and present value of life-time consumption increases
in the PAYG case. When the payroll levy increases, both bequests and present
value of life-time consumption increase. It, however, decreases when the
intergenerational altruism and the proportion of the rich increase. At the aggregate
level, a PAYG social security is neutral. The higher savings of the rich is offset by
the lower savings of the poor. In other words, a PAYG social security benefits the
rich at the expense of the poor. The higher the payroll levy, the lower the welfare
of the poor.

4.3. Government Debt

In each period the government faces the budget constraint

(38)
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where �t is the total level of debt and �t is a lump-sum tax paid by the young to
benefit the old. It is assumed that debt issued in period 0 is distributed to the old
in period 0. We can write

(39)

where bt = b is constant. This implies �t = (rt – n)b. The dynamics of bequests can
hence be written as

(40)

At the steady state, the total capital stock, and the rich’s present value of life-
time con-sumption, savings, and bequests can be defined as, respectively

(41)

(42)

(43)

and

(44)

A lump-sum tax increases the rich’s present value of life-time consumption,
savings, and bequests. The relationship between the rich’s bequests and present
value of life-time consumption in the benchmark model and those of the
government debt case can be written as, respectively

(45)

and

(46)

Both the rich’s bequests and present value of life-time consumption increases
in the government debt case. The impact is the same as the PAYG social security
case. Government debt benefits the rich at the expense of the poor. The higher the
tax rate, the higher is the rich’s utility and the lower is the poor’s utility.

4.4. Zakat

We now describe how Zakat is placed into the overlapping generations economy
described above. The population consists a fraction of p rich and (1–p) poor
individuals. Only rich individualsare assumed to be altruistic and pay Zakat.5 Poor
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individuals are assumed nonaltrusitic because they cannot afford it. The poor born
in period besides supplying labor, receiving the market wage wt, consuming ct,

and saving st also receive Zakat from the rich (of the previousgeneration) .
2(1 )

pz
n

Their first period budget constraint can be written as

(47)

When old they consume the proceeds of their savings plus Zakat received from
the rich (from the same generation). Their second period budget constraint can be
written as

(48)

Rich individuals born in periodsupply labor, receive the market wage wt, inherit
xt, consume ct,r, and save st,r. When old, besides consuming part of the proceeds of
their savings dt+1,r, they pay Zakat to both the young and old poorand bequeath the
remainder (1 + n)xt+1 to their 1 + n children. The rich’s first and second period
budget constraints are, respectively

xt + wt = ct,r + st,r (49)

and

(50)

The dynamics of their bequests is defined as

(51)

To characterize the solution of the rich’s maximization problem, we set up the
Lagrangian Lt of period t:

(52)

From the first order conditions (FOCs) we obtain the present value of life-time
consumption:

(53)

The rich’s present value of life-time consumption is equal to his wage minus

the present value of Zakat  (plus the return on transmitted wealth . If

Zakat increases, the present value of life-time consumption decreases.
From  the rich’s steady state savings can be written as
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(54)

The steady state value of bequests becomes

(55)

The relationship between the rich’s bequests in the benchmark model and that
of the Zakat case is

(56)

The rich’s bequests decrease in the Zakat case. If the rich increases the amount of
Zakat he pays, the amount of bequests will decrease. This is because, since the steady
state capital remains the same, he now has fewer resources to allocate for bequests.

5. PUBLIC POLICIES WITH AFTER-LIFE PREFERENCES

Throughout human history, religion has remained a fundamental feature of social
construct and human behavior. Religion orientation plays an important role in
shaping human percep-tions towards economic and noneconomic activities.
Economists began to formalize the role of religious preferences in household choices.
It is possible to tie religious giving patterns to the notion of extended time horizon
consistent with the belief in an after-life. Utility maximizing individuals will include
after-life consequences when allocating time and resources. Including this aspect
helps explain some behaviors of religious individuals including contributions to the
poor as in the example of Zakat. Households of religions with high salvic merit
would be less sensitive to exogenous changes in economic incentives to give when
compared with households of religions with low salvic merit. This is due to the
household’s future (after-life) utility depending on charitable behavior.

For public policies such as estate tax, PAYG or government debt, after-life
preferences do not alter the earlier results we obtained. This is because these policies
do not give any value or rewards to the individual in his after-life. One could add
a moral or social custom cost where individuals loose utility if they do not behave
according to their beliefs or what the society expects them to do. We, however,
later on show that even without adding these costs, Zakat could be a better policy
when compared to estate tax, PAYG and government debt in an environment where
individuals have after-life preferences.

5.1. Zakat

By applying the model described in Tao and Yeh [2007], the rich now pay Zakat
due to their belief in the after-life. The utility of rich individuals born in periodis
given by
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vt = ut + �vt+1 (57)

where  is the utility from the life cycle consumption and Zakat.
Therich now have three sources of utility. They derive (selfish) utility from
consumption, (impure altruistic) utility from Zakat, and (pure altruistic) utility
from the welfare of their children. Their utility can be defined as

(58)

Where � represents the degree in the belief of an after-life. To characterize the
solution of therich’s maximization problem, we set up the Lagrangian Lt which is
equal to the sum of the lifecycle utility ut = u(ct,r, dt+1,r, z) and the increase in the
shadow value (in terms of utility) of xt over one period:

(59)

5.2. Steady State Equilibrium6

From the FOCs we obtain

(60)

The rich’s present value of life-time consumption is equal to his wage minus
the present value of Zakat plus the return on transmitted wealth. His steady state
level of savings is given by

(61)

From  his steady state savings can be defined as

(62)

Notice that besides bequests, the level of savings increases with the amount of
Zakat being paid. From equations (62),  and the

optimal condition  we obtain the steady state bequests and Zakat,

respectively

(63)
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and

(64)

Besides the steady state capital and wage, Zakat increases when the rich’s belief
in an after-life increases. This, however, does not cause bequests to decrease like
the case where individuals have standard preferences. The rich now has an
incentive to pay Zakat and is not forced. The after-life preference acts as an extension
of the individual’s life horizon and increases his savings. This increase in savings
leads to a higher steady state capital which more than offsets the negative impact
of Zakat.

5.3. The Constant Relative Risk Aversion (CRRA) Case

We analyze the impact of Zakat when individuals have a more general utility
function, the CRRA form. Let � be a nonnegative constant and a measure of risk
aversion. An individual’s level of risk aversion increases asincreases. We first
consider the benchmark case. Poor individuals maximize their life cycle utility
according to:

(65)

Their steady state consumptions and savings is given by

(66)

(67)

and

(68)

where  Rich individuals maximize their utility according

to:

(69)

Their steady state consumptions are given by
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(70)

or

(71)

and

(72)

where and  Their steady state bequests

are defined as

(73)

Like the logarithm utility function case, bequests increase when the steady
state capital and wage increase but decrease when the proportion of the rich
increases.

We now analyze the case where the rich pays Zakat to the poor due to their
belief in the after-life. The poor’s steady state consumptions and savings are

(74)

(75)

and

(76)

The rich maximizes his utility according to:

(77)

His steady state consumptions are given by

(78)

or
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(79)

and

(80)

w h e r e

The rich’s steady state bequest and Zakat are, respectively

(81)

and

(82)

where  The belief in the after-life acts like a third period of

the rich’s life horizon. Increasing the level of risk adverse leads to more resources
saved for the second and third period. This implies that the rich will pay more
Zakat if he is more risk adverse.

6. RESULTS

6.1. Standard Preferences

The consequences of Zakat and public policies in an overlapping generations model
with standard preferences are investigated using a simulation analysis. Following
Michel and Pestieau [1998], the capital share of output � is 0.3, the inter generational
altruism � is 0.7, the time-discounting factor a is 0.25, the proportion of the rich p is
0.3, the population grow n is 0.1, and the technology parameter A is chosen freely
at 15. In addition, we set public policies including Zakat at a rate or value where
all lead to the same amount of budget collected. This leads to the steady state
wage and interest rate 16.482w and 1.571r  respectively. In all cases, the steady
state capital remains the same at 4.495 except for the estate tax case where it
decreases to 3.953. This causes the estate tax to decrease the steady state wage
to 15.859w  and increase the steady state interest rate to 1 1.719.r  The
unaltered steady state capital in the other cases is due to all capital ending up with
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the most patient or altruistic individual in a competitive equilibrium where there
exists some individuals with an infinite life horizon.

Table 1
Steady State Variables of the Rich with Standard Preferences

Variable No Zakat Zakat Estate Tax PAYG Government
Debt

rc 13.159 13.115 12.289 13.193 13.238

rs 6.868 6.867 5.218 6.949 7.246

rd 6.893 6.870 7.043 6.911 6.934

x 3.545 3.501 1.753 3.695 4.047

z 0 0.071 0 0 0
17.545 17.487 16.385 17.591 17.651

rwelfare 3.497 3.492 3.430 3.500 3.505

Table 1 shows the steady state variables of the rich with standard preferences.
While estate tax reduces the first period consumption, PAYG and government
debt increases the first period consumption. The rich’s second period
consumption has increased in all cases except for Zakat. As for the amount of
bequests paid to their children, the impact is like first period consumption. Zakat
and estate tax reduces bequests while PAYG and government debt increases
bequests.

Table 2
Steady State Variables of the Poor with Standard Preferences

Variable No Zakat Zakat Estate Tax PAYG Government
Debt

pc 12.362 12.369 11.928 12.351 12.328

ps 4.121 4.123 3.976 4.085 4.072

pd 6.475 6.490 6.836 6.420 6.417

pwelfare 1.022 1.023 1.016 1.021 1.020

Table 2 shows the steady state variables of the poor with standard preferences.
Zakat increases first period consumption due to the redistribution of resources
from the rich to the poor. There is, however, a reduction in the other three cases.
As for second period consumption, it increases in the Zakat and estate tax case but
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decreases in the PAYG and government debt case. As a result, Zakat reduces the
rich’s welfare and increases the poor’s welfare. PAYG and government debt
increases the rich’s welfare at the expense of the poor’s welfare. Estate tax, however,
reduces both the rich’s and poor’s welfare. This implies that the increased welfare
due to the redistributive effect is more than offset by the lower steady state capital
that causes a higher interest rate but lower wage.

Table 3
Total Steady State Welfare in an Economy with Standard Preferences

Variable No Zakat Zakat Estate Tax PAYG Government Debt

total welfare 1.764 1.763 1.740 1.765 1.766

Table 3 displays the total steady state welfare. Zakat and estate tax seem to be
pro poor compared to PAYG and Government debt. However, due to the lower
steady state capital caused by the estate tax, Zakat is a better alternative. Hence if
the government’s objective is equity, Zakat would be a good policy to use. If its
objective is efficiency, government debt would be the best policy to implement
since it is the case where the economy’s total welfare increases the most.

6.2. After-life Preferences

The consequences of Zakat and public policies in an overlapping generations model
with after-life preferences are now considered. Zakat is calculated for both cases,
when exogenously given and endogenously chosen. It is also calculated for the
case where individuals have a CRRA utility function form. Parameters are assumed
the following values: � = 0.3, � = 0.7, a = 0.225, � = 0.1, p = 0.3, n = 0.1 and A = 15.
Following Dejong and Ripoll [2007] and Imrohoroglu et al. [2003], we set the risk
aversion parameterequal to 2. In addition, public policies are set at a rate or value
in order to produce the same amount of budget as when Zakat is endogenously
chosen.7

According to Table 4, the steady state capital, wage and interest rate remain
the same in the cases of estate tax, PAYG, and government debt. It, however,
increases in all the cases of Zakat. As Zakat increases both the rich’s and poor’s
savings, the total steady state capital increases. This leads to a higher output, wage,
and aggregate demand in the economy.

According to Table 5, the amount of Zakat paid is higher when it is
endogenously chosen than when it is exogenously given. After-life preferences
give the rich incentives to pay more Zakat. He perceives the after-life as an extension
of his life horizon or the third period. The utility or religious rewards obtained
from paying Zakat are like consumption in this third period.
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Table 4
Steady State Capital Stock, Wage and Interest Rate in an Economy with

after life Preferences

Variable No Zakat Zakat Zakat Estate Tax PAYG G. Debt No Zakat
(exo) (endo) Zakat (endo,

(CRRA)  CRRA)

k 4.495 5.400 5.486 3.953 4.495 4.495 5.424 6.625

w 16.482 17.415 17.497 15.859 16.482 16.482 17.438 18.516

1 r 1.571 1.382 1.367 1.719 1.571 1.571 1.378 1.198

Table 5
Steady State Variables of the Rich with Afterlife Preferences

Variable No Zakat Zakat Zakat Estate PAYG G. Debt No Zakat
(exo) (endo) Tax Zakat (endo,

(CRRA) CRRA)

rc 13.159 14.174 15.927 12.289 13.872 14.823 13.633 16.109

rs 6.868 8.737 9.290 5.218 8.586 8.813 7.716 10.356

rd 6.893 7.576 8.434 7.043 7.266 7.764 7.321 9.171

x 3.545 6.962 7.720 1.753 6.713 7.108 4.112 8.091

z 0 0.071 0.394 0 0 0 0 0.745
17.545 19.036 20.470 16.385 18.497 19.764 18.511 22.186

rwelfare 3.497 3.651 4.032 3.430 3.573 3.669 -0.297 -0.221

Hence as the wage increases, the rich has more resources to allocate to his first
and second period consumptions, and bequests. This causes the rich’s welfare to
also increase.

Table 6
Steady State Variables of the Poor with Afterlife Preferences

Variable No Zakat Zakat Zakat Estate PAYG G. Debt NoZakat Zakat
(exo) (endo) Tax (CRRA) (endo,

CRRA)

pc 12.362 13.068 13.554 11.928 12.148 11.649 12.978 14.497

ps 4.121 4.356 4.585 3.976 3.384 2.883 4.459 5.593

pd 6.475 6.530 6.949 6.836 5.317 5.102 6.906 8.128

pwelfare 1.022 1.041 1.060 1.016 0.995 0.986 -0.094 -0.082
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The increase in the amount of Zakat paid by the rich causes the poor’s
consumption in both periods to increase. This leads to a higher welfare for the
poor as shown in Table 6. There is, however, a reduction in the first period
consumption in the case of estate tax, PAYG, and government debt. While the
estate tax has a positive impact on the poor’s second period consumption, PAYG
and government debt have a negative impact. As displayed in Table 7, in an
economy where individuals have after-life preferences, Zakat is a better
redistribution policy when the government targets both equity and efficiency. In
both CRRA cases, the amount of Zakat paid increases when individuals become
more risk adverse.

Table 7
Total Steady State Welfare in an Economy with Afterlife Preferences

Variable No Zakat Zakat Zakat Estate Tax PAYG G. Debt No Zakat
(exo) (endo) Zakat (endo,

(CRRA) CRRA)

pwelfare 1.764 1.914 1.951 1.740 1.768 1.798 -0.155 -0.124

Hence the positive impact of Zakat will be even higher if individuals in the
economy where it is implemented are risk adverse.

Since it is difficult to quantify the exact level of individuals after-life belief, we
show in Figure 1 the relationship between the level of after-life belief, Zakat, and

Figure 1: The relationship between the level of afterlife belief, Zakat and the
total steady state welfare
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the total steady state welfare. A higher after-life belief increases the amount of
Zakat being paid which in turn increases total welfare even more. However, as
individuals still have to consume in their present life, the amount of Zakat can
only increase to a certain level. The rate of increase for both Zakat and the total
steady state welfare decreases as the level of after-life belief increases. In addition,
the rate of increase in the case of Zakat is higher than the rate of increase in the
case of the total steady state welfare.

Although there is already Zakat being paid in many Muslim countries, it has
been done informally. The amount collected is small, scattered, and may not have
the required impact for poverty alleviation. The Zakat institution aims at collecting
and redistributing the funds more efficiently. It aims to connect between those
who want to pay Zakat and those who are in need. The institution also enhances
cooperation by allocating between Zakat funds in provinces or countries that are
in surplus and those that are in deficit.

Relying on Zakat alone may, however, not be enough to eliminate poverty. If
the poor uses Zakat only for consumption purposes, poverty will not be solved in
the long-run. The government should not only focus on income support but also
capacity building. The Zakat institution could coordinate with other welfare
oriented organizations. They could design incentives or programs to help use Zakat
productively and increase human capital. Zakat funds could also be distributed to
other institutions that are involved in serving the poor, for example, micro financing
to the poor at subsidized rates. As an incentive, individuals or businesses that pay
Zakat could be able to deduct from other types of taxes. Most important is, however,
the governance and monitoring system of the Zakat institution. This is to make
sure the funds are not misused. It should be collected and redistributed in the
most efficient way, in the interest of both the Zakat payers and the poor or needy.

7. CONCLUSION

In this paper we theoretically set up a framework for an economy with religious
giving from the rich to the poor. We highlight the impact of an after-life belief on
economic aggregates and social welfare. These characteristics are incorporated
into an overlapping generations model. An analysis is done in order to compare
religious giving with other fiscal policies that have redistributive impact.

Earlier work regarding Zakat focused mainly on relating Islamic teachings to
economic theory. They attempted to explain the impact of Zakat on individual’s
behavior and the economy. These results where, however, based on a qualitative
or partial equilibrium framework. There is a lack of attempt to examine Zakat via
a comprehensive dynamic model. In addition, there is also a need to compare
Zakat with other conventional fiscal policies that have redistributive impact. We
analyze these policies in two different environments; when individuals have
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standard preferences and after-life preferences. This is how our paper attempts to
fill in the literature gap and give an understanding of how a voluntary tax system
would work, its impact, and its potential as a redistribution policy for the
government. Furthermore, our study will be important for understanding the
economic aspects of a Muslim society.

Results show that when individuals have standard preferences, Zakat despite
enhancing redistribution, may not be the choice in terms of its impact on the
economy’s total welfare when compared to estate tax, pay-as-you-go (PAYG) social
security and public debt. Although estate tax seems to be pro poor, but because it
decreases the steady state capital, it ends up decreasing both the rich and the poor’s
welfare through a lower wage. PAYG and public debt, however, increases the
total welfare of the economy at the expense of the poor. Hence this contradicts the
objective of decreasing poverty and economic inequality. When individuals are
risk adverse and have a belief in the existence of an after-life, Zakat enhances both
redistribution and total welfare compared to the other policies. This is because
Zakat increases aggregate savings which leads to a higher capital stock. As a result,
total output is higher, increasing the wage and aggregate demand in the economy.

The elderly is considered one of the eight groups of people, according to the
Quran, that have the rights to receive Zakat. This could have important implications
especially for countries that are experiencing the problem of population ageing.
The role of Zakat in lessening the burden of social security schemes, especially in
ageing economies, is an interesting topic that we leave for future research.

Appendix

The mathematical details of the steady state equilibrium of Zakat with after-life preferences are
given here. We set up the Lagrangian of rich individuals. It equals the sum of the lifecycle
utility ut = u(ct,r, dt+1,r, z) and the increase in the shadow value (in terms of utility) ofover one
period:

Maximizing the Lagrangian with respect to ct,r, dt+1,r, z and gives the Euler equations
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and

From the Euler equations we obtain

The rich’s present value of life-time consumption is equal to his wage minus the present
value of Zakat plus the return on transmitted wealth. The steady state level of savings is given
by

From , the steady state savings of the rich can be written as

With this equation and  the steady state value of bequests is

From the Euler equation , substitute  in order to get z. Then

substitute z back in to .x  As a result, the steady state bequests and Zakat are defined as, respectively

and

The steady state bequests and Zakat have increased by, respectively
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and

Where z  is the Zakat paid in the standard preferences case. The steady state welfare of the
richard the poor are, respectively

and
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The welfare of the rich and the poor have increased by, respectively

and

where a�  and x�  are the weight individuals put on second period consumption and the bequests
of the benchmark case, respectively.

Notes
*I would like to thank Cagri Kumru, Warwick McKibbin, Budy Resosudarmo and participants
at the 11th International Conference of the Japan Economic Policy Association for their valuable
comments.

1. We can also write as (1 )n where  is the factor of pure altruism and (1 + n) is the

number of children. These two formulations can be used for one another when the number
of children of a family is exogenous (Buiter and Carmichael [1984]).

2. The current shadow price qt+1 of bequest xt+1 is discounted by the factor �  in order to calculate
the increase in the shadow value in period t.

3. The analysis follows that of Michel and Pestieau [1998].

4. There are also other forms of social security schemes such as a fully funded, partially funded
or means tested, but we start here by looking at the simplest form.

5. Alternatively, one could assume that not all rich individuals pay Zakat. Results retaining
the flavor of those in the sequel could be obtained for the steady states of economic
aggregates and welfare.

6. See the appendix for a detailed calculation of the steady state equilibrium.
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7. The estate tax rate cannot be increased or decreased more than the value used in the standard
preferences case. In doing so will lead to a decrease in the budget collected from the tax.
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