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Abstract: Under the current global environment with rapid changes in both formal and in-
formal institutions, people have faced more and more uncertainties and instabilities. This
paper stresses the urgency of economic planning initiated by all levels of the government
for pursuing the goals of social long-term development. With special reference to the central
government, this paper emphasizes the significance of spending cooperation between na-
tional authorities for the provision of international public goods. From a global village per-
spective, national defense, for example, can not be considered as a pure public good any
longer but, instead, is considered as a special type of hostile club good. In this regard, cen-
tral governments around the world should abandon traditional individual spending on na-
tional defense, and seek to cooperate on various schemes for promoting global peace and

security.
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In its active form, responsibility is leadership...The danger for world stability is the weakness of the dollar, the
loss of dedication of the United States to the international system’s interest, and the absence of candidates to
fill the resultant vacua.

— Charles P. Kindleberger, 1988, pp. 208-210

Moreover, public finance represents economic ‘planning’, i.e. positive intervention, and not just an automatic
mechanism as in the abstract theory of harmony.

— Nobel Laureate Gunnar Myrdal, 1990, p. 156

It's politically fashionable to rant against government spending and demand fiscal responsibility. But right now,
increased government spending is just what the doctor ordered, and concerns about the budget deficit should
be put on hold.

— Nobel Laureate Paul Krugman, 2008

Introduction

The importance of international (or global) public goods (IPGs) has recently given rise
to intense analyses in the academic literature (see, for example, Kaul et al. 1999 and Ferroni
and Mody 2002). A pure IPG, in principle, can generate benefits that spill over borders, re-
gions, ethnic groups, and generations. Morrissey et al. (2002) classify IPGs into five cate-
gories: environment, health, knowledge, security, and governance. Types of IPGs as diverse
as internet securities, financial market stability, biodiversity preservation, and knowledge
can be framed in terms of the so-called weakest link, weaker link, better shot, and best shot
public goods (Sandler 1998 and Arce M. 2004). The introduction of these adjectives char-
acterizes the variety of ways in which the international collective action is translated into
the provision of public goods. For instance, the smallest effort or contribution uniquely de-
termines the public good level for a weakest link technology, while the largest effort or con-
tribution uniquely determines the public good level for a best shot technology. Sandler
(1998, p. 232) pointed out that some of the most worrisome public good challenges facing
human beings adhere to the best-shot technology. It is quite conceivable that the provision
of global public goods has remained under-provided and faced with a global governance
challenge.
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To help advance the provision of IPGs, this paper stresses the urgency of enhancing
spending cooperation and coordination mechanisms between national authorities. The sec-
ond section investigates the planning property of the government and analyzes ideal types
of economic planning initiated by the local government and the central government. The
third section uses several game examples to illustrate the provision of public goods. The
fourth section analyzes global planning for the provision of IPGs via spending cooperation

between national authorities. The fifth section concludes.

Economic Planning of the Government

In economic academia, the mainstream approach tends to treat the economy and other
subjects such as politics as distinct areas, namely, the economy as one topic and politics as
another. This mode of dichotomy, indeed, can be regarded as a general practice of dualism,
a concept applied to describe a phenomenon of two co-existing but independent elements
(Dow 1990). Under the mainstream frame of reference, the prevalence of the price or mar-
ket mechanism dominates economic analyses and “individuals and their wants are the main
focus” (Rosen 2005, p. 7). The economic role of government, as a result, has been logically
reduced to resolving market failure.

The mainstream narrow view has, unfortunately, not only blurred the planning property
of the government but has also created obstacles in the long-run progress of promoting so-
ciety. The emergence or existence of government represents the collective will of a society
to fulfill its goals, and this realization requires the implementation of various cooperative
and institutional mechanisms initiated by the government. The market mechanism is de
facto an important institution of the society’s planning process, but any overestimation or
underestimation of the market mechanism will certainly lead to a distorted perspective on
the economic role of government.

Competition, the dynamic process of interaction between buyers and sellers in markets,
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puts the free market economy into action. One might wonder whether the full implementa-
tion of a free market economy (along with its institutions) caters to all the interests of dif-
ferential people and communities. People, for instance, might be eager to pursue economic
equality for social justice or to develop a self-reliant type of planning economy with limited
external trade, and so on. Under these circumstances, the government has to assume a more
active and positive role for planning an economy compatible with the expectations of its
citizens.

The growth of income and wealth inequality has become a global phenomenon which
has rapidly emerged as one of the most formidable challenges facing public finance econo-
mists. Indeed, the rich communities (nations) have tended to waste resources, whereas the
poor communities (nations) have tended to destroy resources. Due to rising wealth inequali-
ties all over the world and limited resources on earth, the global community has become less
and less sustainable. To maintain a sustainable society with an efficient use of resources, it
is necessary to achieve a more equitable distribution of wealth (Lin 2006, 2007).

It can be fairly understood that the central planning experiences shown in past commu-
nist economies have led many people to develop a deep mistrust (and misunderstanding) of
economic planning. It’s time, however, for us to seriously re-recognize the significance of
economic planning and to re-evaluate the prevalence of radical market liberalism launched
in the 1980s by the former Great Britain Prime Minister Margaret Thatcher and the late U.S.
President Ronald Reagan. Over the past several decades, mainstream academics have, on
the one hand, tended to underestimate the limitations of the market mechanism and, on the
other hand, tended to overlook the advantages of economic planning for social long-term
development.

In a modern society, economic planning can be understood as a wide search and par-
ticipation process of coordinating a system of policy measures for bringing about the
long-term development of a society. Individual behavior within this framework of collective
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action is verified by the network existing in the institutional structure and cultural setting.
The nature of economic planning is different from that of competitive economic activity. To
proceed with the work of economic planning, the government is obligated to initiate various
cooperative and institutional mechanisms to internalize individual choices, to coordinate
various needs and interests, and to ensure an equal chance for people of all classes in their
participation.

Economic planning of the government will become more and more important in the
twenty-first century. This tendency will be reflected in the increasing understanding about
the causes and consequences of pressing issues such as environmental degradation and
growing economic inequality in a capitalistic society. To help build a sustainable glob-
ally-planned economy under the “think globally, act locally” guideline, this paper suggests
that it is better for the local government to play a leading role in planning the local economy
and, alternatively, for the central government to cooperate with foreign central governments
in planning the global economy.

The aforementioned arrangement of economic planning of the government has several
advantages. First, the system of more centralized planning at the local government level can
help local policies better address local needs and interests. National planning, i.e., economic
planning at a national level, frequently cannot cater to the specific interests of local resi-
dents. Thus, the central government had better play a supporting role for the local govern-
ment (Lin 2008). Secondly, the cooperation of a country’s central government with foreign
central governments is founded on the implementation of its own country’s economic pos-
sibilities. Under this circumstance, the domestic economy will not be vulnerable to external
shock since the central government is not easily subject to the clout of foreign governments.

Finally, the implementation of proper economic planning cannot only allow the opera-
tion of normal market activity but also help the efficient and timely provision of public
goods. To better allocate limited resources on earth and to resolve some pressing issues such
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as poverty, all levels of government should abandon the principle of sectionalism and learn
how to cooperate with each other to greatly enhance the provision of public goods. That is,
each local government must try to learn how to cooperate with other local governments on a
national basis and such endeavors will lead to genuine emergence of national public goods
(different from that under the dominance of a single central government). Similarly, each
central government should learn how to cooperate with other central governments on an in-
ternational basis and such endeavors will greatly contribute to the emergence of IPGs in a
global community.

Poverty, for instance, is frequently entangled with the phenomena such as contagious
diseases and criminal activities, which cause great negative impact on other individuals and
communities. Reducing poverty, in a sense, possesses the property of public good if poverty
reduction induces greater public health and security. From a global village perspective, the
reduction of poverty has become even more significant if it contributes to disease eradica-
tion and global peace, both of which are considered as important IPGs. To further illustrate
the significance of spending cooperation for the provision of (international) public goods, it

might be useful to review some examples of public goods in Section three.

Some Examples of Public Goods: A Review

It is well known that the non-excludable property of public goods may result in the
under-provision of public goods. This concept can be illustrated by the following simple
game. Consider that there are two players, A and B. Each player can provide one unit or
none of a public good. Each unit of public good yields a benefit of 4 to each player, at a cost
of 6 to the contributor. The two players’ payoffs under different outcomes are illustrated in
Figure 1, where C stands for “contribute”, and N stands for “not contribute.”

When the two players decide not to provide any public good, the net benefit is zero for
both players. If A contributes, but B does not, then A’s net benefit equals -2, and B’s net
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benefit is 4. Since this game is symmetric, if B contributes but A does not, the payofts for
the two players are reversed. Finally, if both players contribute, then each receives a net
benefit of 2. We can easily verify that the Nash equilibrium outcome is {N, N}, in which
neither player would provide the public good. Indeed, the strategy of “not contribute” is a
dominant strategy; that is, for each player, choosing the strategy of N always generates a
higher payoff than choosing C, regardless of the other player’s strategy.

This simple game is the famous Prisoner’s Dilemma game. A well-known consequence
of the Prisoner’s Dilemma game is the emergence of a Pareto-inferior equilibrium. In Figure
1, each player receives the net benefit of 2 in the outcome of {C, C}, whereas each of them
receives nothing in the equilibrium outcome {N, N}. Although the outcome in which the
two players contribute gives rise to higher payoffs for each of them, each player has an in-
centive to be a free rider. For example, if player A deviates away from the outcome of {C,
C}, then he can receive a higher net benefit of 4. Since the payoffs are symmetric in this
simple game, both players have the incentive to deviate away from {C, C}. Thus, {C, C} is
not the equilibrium outcome.

However, the non-excludable property of public goods does not necessarily lead to the
under-provision of public goods. In what follows, we propose some examples to demon-
strate this point. First, we reverse the benefit and cost per unit of public good. That is, each
unit of public good provided yields a benefit of 6 to each player, at a cost of 4 to the con-
tributor. Figure 2 illustrates the payoffs under the four possible outcomes.' In this game, for
the two players, the strategy of contributing is the dominant strategy. Namely, for each
player, choosing the strategy of C always generates a higher payoff than choosing N, re-
gardless of the other player’s strategy. As a result, {C, C} is the unique Nash equilibrium.
This result indicates that if the benefit from providing the public good is sufficiently large,
then the property of non-excludability need not bring about a Pareto-inferior outcome.

Another possible situation in which {C, C} will be the Nash equilibrium outcome is
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the assurance game described by Cornes and Sandler (1996). The assurance game is illus-
trated by Figure 3. In this game, we assume that the public good gives rise to a positive
benefit only when the two players contribute. Neither one receives a positive benefit when
only one player contributes. Both players have to contribute a unit of the public good for the
players to receive a benefit of 4 from each unit of public good provided. If the two players
contribute a unit, then each receives a total benefit of 8 from the two units of public good, at
a unit cost of 6, and thus the net benefit for each player is 2. However, if only one player
contributes, then the contributor pays the costs but receives nothing.

We can verify that the assurance game possesses two pure-strategy Nash equilibria: {C,
C} and {N, N}; that is, the two players contribute or no one contributes. Although the
structure of the benefit and cost is the similar to the Prisoner’s Dilemma game, cooperation
is a possible equilibrium outcome in the assurance game, whereas it does not occur in the
Prisoner’s Dilemma game. The reason for this is that the free rider obtains nothing in the
assurance game, and thus the two players have the incentive to cooperate. From these ex-
amples, we have learned that the incentive to being a free rider is sensitive to the structure
of the benefits and costs of public goods.

The emergence of the cooperation may stem from the consideration of altruism. Altru-
ism refers to feeling of concern for other people. Although the notion of altruism does not
meet the self-interest assumption made by the standard model, it will not affect the analysis
tools adopted. That is, a player still seeks to achieve the highest level of utility in the pres-
ence of altruism.

We use Figure 4 to show how the presence of altruism may lead the cooperation to be a
Nash equilibrium outcome. Suppose each unit of public good yields a benefit of 4 to each
player, at a cost of 6 to the contributor. But now the existence of altruism will provide an
additional benefit v to the contributor. As a result, the total benefit for the contributor is
equal to 4 + v, and the net benefit equals -2 + v.
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We note that if v equals zero, then this game is reduced to the Prisoner’s Dilemma
game described above. If v is less than 2, then {N, N} is the unique Nash equilibrium out-
come. If, however, v is greater than 2, then the strategy of contribution becomes the domi-
nant strategy, and thus {C, C} is the unique Nash equilibrium outcome. This simple game

indicates that cooperation may be the equilibrium outcome in the presence of altruism.

Global Economic Planning: Spending Cooperation for the Provision of
International Public Goods

In some instances, the provision of public goods can generate very large benefits not
only for the contributing country but also for other countries. National authorities around
the world to a great extent, as the “fully privileged” game shown in the previous Section,
have a better chance of cooperating with others to contribute the provision of IPGs and to
enjoy the benefits. From a global village perspective, several types of (national) public
goods such as national defense can not be considered as a pure public good any longer. In-
stead, it is appropriately considered as a special type of hostile club good. In this regard,
central governments around the world should abandon traditional individual spending on
national defense, and cooperate on various spending schemes for regional or global peace.

Take peacekeeping for example. Peacekeeping within a region or a country requires
close cooperation between countries. In order to succeed, every country at stake has to ac-
tively participate in resolving the conflicts. If one country chooses to free-ride on the efforts
of others, the efforts done by all other countries will eventually become futile. This type of
condition is very similar to the assurance game in which the public good will give rise to a
positive benefit only when both players contribute.

The free-rider problem has been well documented in the models such as the tragedy of
the commons, the prisoner’s dilemma, and the logic of collective action (primarily devel-
oped by Olson, 1965). According to the aforementioned models, the choice of free-riding
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may tend to dominate the decision process and the public or collective benefit will not be
created. This paper, however, wants to point out that countries will gradually realize that
there has not been an abundance of room for them to free-ride. First, the global economy
has become much more complicated and integrated, and countries around the world will
increasingly perceive the pressure of resolving some common problems such as the current
global financial crisis. Thus, they will be forced to (or choose to) work together to restore
the global financial market stability. Second, free-riding could generate an implicit daily
cost. Since it is tempting to be a free rider, the provision of international public goods has
been (and will be) substantially delayed. It can be well anticipated that the cost of providing
public goods in the present global community could substantially increase. If countries later
decide to participate in the provision of public goods which they previously refuse, they
might incur a higher cost due to such a time delay (or lag).

Altruism has recently drawn attention in the analysis of a sustainable society and has
been considered instrumental for global sustainability. According to van den Bergh (1996, p.
59), the ethical-utopian perspective of sustainable development emphasizes “new individual
value systems (respect for nature and future generations, basic needs fulfillment) and new
social objectives (steady state); ... long-run policy based on changing values and encourag-
ing citizens (altruistic) behavior as opposed to individual (egoistic) behavior.” When an in-
dividual takes the public benefit into account, he will obtain a higher level of satisfaction
due to his devotion to public affairs. Or, he might experience the feeling of a reduction in
his own efforts or costs (as he has done a good thing for many people). Similarly, a country
might earn a better reputation and therefore obtain a higher sense of achievement if it cares
about the global pressing issues. If this level of achievement or satisfaction derived from
altruism is sufficiently large, as demonstrated in Figure 4, then the outcome of cooperation
will appear.

In reality, economic planning for the provision of public goods in a global community
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is not an automatic mechanism. As Hayden (1987, p.1281) has shown, critical to “any plan-
ning is the question of when actions and events are to occur.” For illustrative purposes, we
might consider the following hypothetical scheme. Suppose country A is very vulnerable to
avian flu and decides to eradicate avian flu via the government budget. It is better for other
countries to financially and economically acknowledge country A’s spending efforts (in
promoting the emergence of an IPG). Country A, however, might have a budget shortfall to
carry out other domestic policies (after the execution of its limited budget in the prevention
of avian flu). Under this circumstance, we would expect some other countries to execute
policy measures (possibly taking precedence over the needs of their individual country) that

could provide or generate benefits (of another IPG) catering to country A’s need.

Conclusions

Keynes has long understood the unstable nature of capitalism and emphasized that the
government has to pay close attention to the frequent occurrence of economic instability
and crises. As the global economy has become much more volatile as compared to a century
ago, central governments all over the world must seriously plan how to cooperate with each
other and give priority to the provision of international public goods. This paper also points
out that the cooperation of a country’s central government with foreign central governments
should be founded on the implementation of its own country’s economic possibilities. That
is, it is better for the local government to play a leading role in promoting the long-term de-
velopment of the local economy and the central government should play a crucial support-
ing role for the local government.

If we investigate the ongoing global financial crisis and serious economic downturn,
we will soon comprehend the significance of initiating global economic planning. The cur-
rent Keynesian approach of increasing public (deficit) spending adopted by each individual

country could only generate limited and temporary impact on the economy. To restore the
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global financial market stability, an important type of IPG, and to further global economic
sustainability, what we urgently need is a comprehensive economic plan for reinforcing

government spending cooperation.

Note

1. Cornes and Sandler (1996) refer to this game as the “fully privileged” game, because
each player is motivated to privilege the other player.
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Abstract: The main purpose of this paper is to investigate the implementation of govern-
ment green spending as an effective instrument for enhancing both environmental sustain-
ability and economic efficiency. By utilizing a model with two types of households that is
examined in the optimal taxation literature, this paper analyzes the impact of green spending,
the properties of optimal tax rates, and the optimal provision of the public good. Our results
indicate that the overall effect of green spending measured in terms of the government’s
revenue is subject to several factors such as the influence of green spending on environ-
mental sustainability, the cost of green spending, the polluting effect, and so on. To figure
out the optimal provision of public goods, the above-mentioned factors have to be taken in-
to account. For instance, if the polluting effect is strengthened, the individual marginal ef-
fective tax rate and the commodity tax rate on the polluting good will both rise to discour-

age the demand for the consumption of polluting commodities.

Keywords: Green Public Goods; Environmental Sustainability; Greened Samuelson Rule
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Obama rightly sees an expanded role for government as vital to meeting the 21st-century challenge of sus-
tainable development.

— Jeffrey D. Sachs, 2009

Only a handful of economies devoted a significant chunk of their total fiscal stimulus to green projects. Most
were cautious about making low-carbon and other environmental investments during a recession, and some
did not implement any green stimulus measures at all...Supported by the right policies, green spending can be
very effective.

— Edward Barbier, 2010

1. Introduction

Environmental issues have become the focus of more and more attention, and the analy-
sis of market-based policy instruments such as taxes and charges for reducing environ-
mental externalities has been well documented in the literature. Although a wide range of
environmental externalities such as various types of pollution have been examined, the
practical experiences have shown that the role of environmental taxes and charges is very
limited. Clearly, higher tax rates create a political obstacle to the promotion of the environ-
mental tax base and system. To help resolve the critical issues related to the deterioration of
the environment, this paper proposes that the government initiate a spending scheme for the

provision of green public goods.

To demonstrate that government green spending can be an effective measure for not on-
ly lowering tax rates but also improving environmental quality, we extend the model on op-
timal taxation examined in the literature by incorporating the condition of environmental
sustainability. To the best of our knowledge, we are the first to discuss the problem of envi-
ronmental sustainability in the optimal taxation literature. Our approach can also be seen as
part of a literature that integrates environmental sustainable development with optimal taxa-

tion.

Pirttild and Tuomala (1997) employ a self-selection approach that is characterized by a
two-type economy (i.e., two types of households with different earning ability) to analyze
the impact of environmental externalities on proportional commodity taxation and
non-linear income taxation. They show that increased negative externalities will lead to
higher marginal tax rates and also affect the optimal provision of public goods. This paper
differs from that of Pirttild and Tuomala (1997) in terms of the inclusion of a government
with foresight that has a goal of achieving environmental sustainability. In this regard, the
government provides not only traditional public goods (such as national defense weapons

which are detrimental to the environment) but also green public goods used for promoting
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sustainable environmental development. The provision of green public goods includes, for
example, toxic clean-up and pollution prevention, biodiversity conservation, wetland con-
servation and management, the supply of renewable energy sources or/and technologies,
fuel-efficient public transportation, research and development for reducing greenhouse-gas
emissions, strict enforcement of environmental law for improving environmental quality,

and spending measures to help the environment self-renew sustainably, and so on.

In the double dividend literature, environmental taxes have been generally regarded as a
method for reducing environmental deterioration and also for improving efficiency by cut-
ting other distortionary tax revenues. This paper points out that the implementation of green
spending will not only give rise to benefits from the so-called double dividend, but will also
generate additional benefits. The provision of green public goods contributes to the attain-
ment of the macro-environmental equilibrium. In addition, the provision of green public

goods could lead to a reduction in the individual marginal effective tax rate.

The rest of the paper is organized as follows. Section 2 extends the model developed by
Pirttila and Tuomala (1997) by introducing the government environmental sustainability
condition. After deriving the first-order conditions for the government’s optimization prob-
lem, Section 3 presents a modified greened version of the Samuelson rule, i.e., the optimal
provision of the public good in connection with environmental sustainability. Section 4
analyzes the optimal tax structure, including individual effective marginal tax rates and
commodity taxes. Section 5 provides some discussion about the policy implications and

concludes.

2. The Model
2.1 The Consumer’s Optimization Problem

We consider an economy consisting of two types of households with identical prefer-
ences similar to that in Pirttild and Tuomala (1997). Type-2 households have higher produc-

tivity and receive a higher wage rate: w’ >w', Households supply labor and earn income

Y"=w"L", where Y" denotes income and L" denotes the labor supply of household h-

Assume that each household has a utility function such that

uh:u(xh)lh’G,E)) h=1’2’ (1)
where X"is the quantity consumed of the private good by household h (h=1, 2 indicating a

household’s type) and X" =(X;),i=c,d. Good c is environmentally clean. Good d, how-

ever, is environmentally polluting or harmful, and creates negative externalities. Leisure is
given by 1" =1-L" after we normalize the time endowment. We further assume that the

government provides not only traditional public goods (such as national defense weapons
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which are detrimental to the environment), G, but also green public goods, E, for pro-
moting environmental sustainability. The fact that the green public good, E, appears in the
household’s utility function indicates that consumers are increasingly aware of the impor-
tance of environmentally sustainable development and enjoy the provision of green public

goods.

To analyze the government’s optimization problem, we follow Christiansen (1984) and
Edwards et al. (1994) and break the consumer’s optimization into two stages. With given
labor supply, a fixed amount of after-tax income, Bh, is optimally allocated over the con-

sumption goods in the first stage. We denote the vector of consumer prices by

Q=(q;)=(p; +t;) where p,and t;stand for the constant producer price and tax rate of

good i. The consumer’s first-stage optimization provides conditional indirect utility
h
V"(Q,B"Y" G,EwW") = max{u(X “,Y—h GE)D aX'=B". (2)
X w i
Solving (2) gives conditional demand functions

h
Xih(Q’Bh5Yh76)E7Wh):_x; (3)

h >
B

where V,"=06V"/dq,.

In the second stage, given the budget constraint B" =Y" —T(Y"), the optimal working
hours will be determined to maximize the conditional utility function, where T is the income
tax function. The second stage optimization gives the following condition

Vo (1-T")+V," =0, 4)

where T' isthe marginal income tax rate.

2.2 The Government’s Optimization Embedded with a Vision of Environmental Sustainabil-
ity

Since the dawn of the twenty-first century, environmental degradation has rapidly
emerged as one of the most formidable challenges in the pursuit of the goal of sustainable
development (e.g., Dietz et al. 2003; Diamond 2005; Meadows et al. 2005; and Broecker
2007)). So far, the exploration of sustainability has led to several alternative definitions such
as weak sustainability, strong sustainability, and so on. In this paper, environmental sus-
tainability refers to a sustainable state that satisfies the following condition: the total em-
ployment of environmentally harmful resources generated in an economy can be equally
offset by the provision of government green public goods. The above-mentioned notion is
partly inspired by Daly’s exposition of a sustainable economy, a steady-state economy
(SSE). According to Daly (1973, 1977, 2005), the SSE refers to an economy whose scale
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remains at a constant level. This level neither depletes the materials from the environment
beyond its regenerative capacity nor pollutes the environment beyond its absorptive capac-
ity.

To help promote the SSE in practice, we argue that the government can play a leading
role in initiating various schemes for promoting environmental sustainability. Among the
various plausible measures, we suggest that the implementation of government green
spending can be an effective instrument for enhancing both environmental sustainability and
economic efficiency. To manage a macro-environmental sustainable economy, the environ-

mental sustainability constraint is given by

n(E)=> XJ(Q,B"Y",G,E,w"). (5)

In (5) n(E)can be regarded as environmental quality or the supply of environmental re-
sources, and the provision of green public goods is instrumental for elevating environmental
quality (i.e., 17 >0). The right-hand side of (5) can be regarded as the summation of en-
vironmentally harmful or polluted goods produced in an economy or the demand for envi-
ronmental resources. Take the emission or waste from polluted and toxic goods as an exam-
ple. The environmental sustainability condition will be satisfied as long as the amount in-
volved in implementing toxic clean-up and pollution prevention in the government sector is
equal to the total emission or waste from polluted and toxic goods generated by all house-
holds.

Given the environmental sustainability condition, the government’s budget constraint is

given by
D= pX(Q,B"Y",G,E) =[Qp(D X§)+(1-QHG)E +G, (6)
h i h

where the left-hand side has been rewritten using the consumer’s budget constraints. The
right-hand side of (6) is the total expenditure of the green public good and the traditional

public good. The price of the public good is normalized to one and the price of the green

public good is denoted by Qgp(z XN+ (1-Q)¢(G), where ¢'>0, ¢=0,0<Q<I,
h

@(0)=1, and ¢(0) =1. The symbol Q measures the level of the polluting effect on the
price of the green public good. When the pollution level increases, it will become more dif-
ficult for the government to improve the environment by providing the green public good.
Thus, the price of the green public good will rise. The relationship between public goods
and green public goods is captured by #(G). If the public good and the green public good
are complements, the price of the green public good will decrease.

In introducing the Lagrange multipliers 0, A, vy, and p, the appropriate Lagrangean func-

tion of the government’s optimization problem is
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r=v'Q,B.Y',G,E)+0V>(Q,BY*,G,E)-V’]
+V2(Q,B%,Y2,G,E)-V*(Q,B.Y",G,E)]
+7{ZW ZP.X (Q,B".Y",G,E)) - [Q(/)(ZX )+(1-DPG)E-G} (7

+/J[ZX Q, Bh Y",G,E.w") - n(E)],

where V2 refers to the type-2 person mimicking the low-ability person. In (7) the govern-
ment chooses to maximize V'subject to achieving a given utility level V *for a type-2
person. In addition, the government faces three further constraints. The second constraint is
the binding self-selection constraint. The third constraint is the government budget con-
straint and the fourth constraint is the macro-environmental sustainability constraint. The

first-order conditions are

oX| ax1 axl
V) — AV +y(1- 'E d —, 8
7( Zp'aw) K aYI Ay (8)
X} axl ax1
— V2 - —— d =0, 9
yZ P; B! 20! aBl Hog! )
ax2 ax2
6+1V +y(1- =0, 10
( ) 7( Zp.aYz) 2! aYz rviy (10)
X} ax2 ax2
0+ ANg — 'E =0, 11
( ) yZp. 2B - aBz Hogr (11)
vl 2v 2 722 axh
Vg X| = (0+ANVg X[ + AVg X - ZZp,
aq;
(12)
, X ] ax“
- Qg EZ + Z
h 8qj
1 2 72 ax'h
Vg +(0+ ANg — AV, —yzz P
(13)

ax“

—7[[Q<DZ d+(1 0)¢'] E+1]+/12

and
h

OE
- Ezax ﬂ(ZaX ) =0.

Ve +(0+ AV - V2 - }/ZZp, L _y[Qe + (1-Q)¢]

(14)

3. The Samuelson Rule for Optimal Provision with the Green Public Good (The
Greened Samuelson Rule)

After deriving the first-order conditions for the government’s optimization problem, we
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can further discuss the optimal provision of green public goods and public goods associated

with the environmental sustainability constraint. Adding and subtracting AVZ (V. /V,) in

(14) gives
(Vg — AVg) Z+(9+A)V2x: VZ \V/_Ei
axh X! ()
—72210. Q)] - K29’ EZ z =n=0

Now let MWP.;, denote the marginal willingness to pay for the green public good, or the
marginal rate of substitution between the green public good and after-tax income (V¢ /V,').
Substitutions of (9) and (11) into (15) yield

8X1 oX !
MWP! —_—d_ d
EB(]/Z pl aBl m aBl H 681)
2 2
+MWPB(7’ZP. EZXTS_ X4 ) iV (MWPEZB MWPEIB) (16)
| ax“ X/
—VZZD. Q)g]- 20! EZ + (Z —UE)ZO-

Use A"(>0) as anotation for /1\782 / y and introduce the conditional demand function

h
XP(QY", 0.6, Ew") =argmin{Y X (X", . G, E) 2 . (17)

oX; X! . X

p= MWP., aBI“ and

Then, by using the Slutsky equation, we can show that

oxXh oxXh
L = MWPR )t
Zp' OE &8 Z OE

(see Appendix A.1 & A.2). Using the above-mentioned

properties and results, (16) can be rearranged as

< h
Z MWP., — ZZti aaXEi — 2 (MWPL — MWPL) —[Qg + (1 - Q)d]
- .

,U d
-Q¢'E - 0.
0 Z me Z )=
To evaluate the impact of the green pubhc good on environmental sustainability, we denote

the feedback parameter as o = ;Nh The value of o will become smaller if the

B oX 4
e Zh: oF

emergence of the green public good leads to lower consumption of the environmentally

(18)
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polluted goods.”® The substitution of & in (18) yields the following proposition:

PROPOSITION 1 In Pareto-efficient mixed taxation, the increased environmental quality
via the provision of the green public good (or the shadow benefit of the green public good),

measured in terms of government’s revenue, £ , 1s given by
4

M : OX) e aniD2 — MWEL _
}/—a{zh:MWPEB+Zh:Z e A (MWPZ, — MWPL) —[Qe + (1-Q)p]} 19)
+ Q@' E(1-7n.0).

Proposition 1 shows that the valuation of the green public good consists of six different im-
pacts: (i) the feedback parameter, o ; (ii) the consumer’s willingness to pay for the green

h
public good, ZMWPEhB; (iil)) a commodity tax revenue effect,ZZ%; (iv) the
h h i

self-selection impact, (MV\AIPEZB ~MWP),) ; (v) the price effect of the green public

good, Q@+ (1-Q)¢ ; and (vi) the polluting effect, Q@'E .

To evaluate the sign of the shadow benefit of the green public good, we first consider
the feedback parameter. If the improvement in the environment leads to a lower demand for
the dirty goods, the value of o falls. There are two opposing effects resulting from a de-

crease in o . We focus on the following effect: a reduction in o will raise the value of £
Y

as long as @' and 7. are positive. The intuition is straightforward: the greater the impact
of the green public goods on environmental sustainability, the more benefits that will be
generated by the green public goods.

The first term inside the brackets measures the sum of the marginal willingness to pay
for the green public good. The benefit is bigger if the consumers have placed much empha-
sis on the environment. The next term takes the impact of the green public good on the
commodity tax revenues into account. If an increase in the green public good provision

leads to a higher amount of tax revenue being collected, the value of Tl will rise, which in
v

turn will affect the green public good provision.
The sign of the self-selection effect is determined by the magnitude of the green public

good’s relative valuation by the type-1 person and by the type-2 person mimicking the

3 1t is reasonable to assume that the green public good provision leads to a lower demand for the polluted
7 h
d

goods, i.e., < 0. Thus, the value of O is positive.
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OMWP.,

type-1 choice. If the green public good and leisure are complements ( o

>0), the
type-2 person can work fewer hours than the type-1 person to earn a given level of income.

In this case, MWPZ > MWPL, and the influence of the self-selection term on the shadow

benefit of the green public good is negative. On the contrary, if MVVPEzB is smaller than
MWPEIB , 1.€., the weakened self-selection constraint, then the self-selection effect will raise

the value of £ If the price of the green public good increases, the expenditures on the
4

green public good will increase and the value of H will also fall. Finally, under the condi-
4

tion that 1—7.0 is positive, a higher polluting effect will increase the benefit of the green
public good. Overall, the sign of the shadow benefit of the green public good is ambiguous.
To help discuss the design of government policy, we mostly assume that it is positive in the
subsequent analysis.

To proceed, we further derive the Samuelson rule for optimal provision with the green

public good. Maximizing the Lagrangean function given in (7) with respect to G and using

MRSZ; to denote the marginal rate of substitution of type h between the public good and

private consumption (Vo /Vy' ) gives the following proposition:

PROPOSITION 2 (Greened Samuelson Rule) Pareto-improvement in the level of the
public good provision and in income taxation, when the government has taken the environ-

mental sustainability condition into account, requires that

h
> MRS =1+ A (MRS, — MRSg) - D > t, a@é
h h i
(20)
ey Xy .
£ -0¢'E +(1-Q)¢'E.
(7 @ )Zh: pre (1-Q)¢

The expression in (20) represents the Samuelson rule for optimal provision with the public

good or, in simple terms, the greened Samuelson rule. The traditional Samuelson rule is

represented by z MRS, =1, where the left term is regarded as the benefit raised by the
h

increase in the public good, and the right term is the cost arising from the public good pro-
vision. Hence the reductions in the terms on the right-hand side of (20) can bring about a
Pareto-improvement. The greened Samuelson rule differs from the condition for the Pare-
to-efficient provision of the public good presented in Proposition 4 of Pirttild and Tuomala

(1997) in several ways. The first three terms, as usual, measure the price of the public good,
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h

the self-selection impact, and the tax revenue impact. Provided that 4 >0 is positive,

the fourth term indicates that a Pareto-improving reform will take place if A tises or Q'

falls. The fifth term shows that a decrease in ¢’ will lead to a Pareto-improvement.

4. The Optimal Tax Structure
4.1 Individual Effective Marginal Tax Rates

After examining the modification to the Samuelson rule, this section considers the tax
policy decision in the presence of externalities and green public goods. The government
employs the measures of non-linear income taxation and linear commodity taxation to fi-
nance the expenditures on public goods and green public goods. The total taxes paid by in-

dividuals h are

(Y =T+ D tX"QY"=T(Y"),Y"G,E,w"). (21)

Differentiating (21) with respect to Y gives the marginal effective tax rate (see Appendix
A3)

h h
F0rN= (-2 T+ (OL A i 22)

To investigate the alternative marginal effective tax rates faced by the two types of house-

holds, (10) can be divided by (11) and by rearranging terms becomes

VY2 u OX: V) oX;:
= +(Qe'E - 5)(=—% - L. =9, 23
Zp. aBz Zp. ) ( 7/)(6Y2 VE 52 (23)
By combining (22) and (23), the marginal tax rate faced by the high-ability household is
given by
. OX; VY2 X
\& Qe'E - —- . 24
7'(Y7) =( )( v ] VENPTE (24)

2 2 2

Provided that £ > 0and ¢ Ry _ V—Y X >0,* the marginal effective tax rate faced by the

% oY 2 Vg, 0B?
high-ability person will be determined by Q¢'E and2 . On the one hand, the marginal ef-
I

fective tax rate of the high income person rises if there is an increase in the relative weight
of the polluting impact, in the price of the green public good caused by increasing pollution,
or in government green spending. On the other hand, the marginal effective tax rate of the

high income person decreases if the green public good provision leads to an improvement in

h
* The sign of Lh is negative. We assume that the polluting good is a normal good, so that the derivatives of
B

Xg with respect to B and Y are positive.
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environmental quality (i.e., a rise in the value of a ).
/4

Similarly, (8) can be divided by (9) and by rearranging terms becomes

VY1 x| oX| /IV V2 v,
Zp| 851 - ( Zpl Yl) V1
6Xl Vv, 6X1 2
+(Q@'E - ”)( LI AT
oYV, 0B
By substituting (25) into (22), the marginal effectlve tax rate faced by the low-ability
household is given by
72 1 1 1 1
=2 @pE - D T 26)
VB A y oY Vg, 0B

The first term on the right-hand side is the marginal tax rate without externalities. The sec-
ond term is a similar kind of externality-included term that is discussed in the case of the

type-2 tax rule.

PROPOSITION 3 In a Pareto-efficient mixed taxation framework with the presence of ex-
ternalities and green public goods, the marginal effective tax rates faced by both ability types
of households will be determined by the following factors: (i) the relative weight of the pol-

luting impact, (ii) the price of the green public good caused by increasing pollution, (iii)

government green spending, and (iv) the value of 2 Arise in any of the first three factors

will increase the marginal effective tax rate, whereas a rise in the value of # will decrease

/4

the marginal effective tax rate.
4.2 Optimal Commodity Taxation

Next we analyze the commodity taxes on the clean good and the polluted good in a Pa-

reto-efficient mixed taxation framework. Rearranging (12) gives

—ZZ aa);h——[vsx +(0+ AN X = AVg X ]+Z d(Q E—f). (27)

The consumer’s budget constraint can be written as

PR WIE WA

aq] h

(28)
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For convenience, we can define &; = ! s X+ (0+ AN XS = AV XT1-D X1
v h

Combining (27) and (28) and substituting &;in the matrix form, we obtain

X! X U
¢ .+ Qe'E -
; aqch ; qch .(tcj — 5 ; 6qJ ( ) (29)
00y R qd n O

The coefficient matrix on the left is the transpose of the Hessian matrix and its determinant

can be denoted as J. By using Cramer’s rule, we can state the following proposition:

PROPOSITION 4 In a Pareto-efficient mixed taxation framework, the commodity tax on
the clean good, t,, and the commodity tax on the polluted good,t, , are given by

~ oX ax“
PR (0)
and
h h
b= DG G a R T E G

Proposition 4 indicates that the term (Q¢'E —ﬁ) disappears from the tax rule for the en-
/4

vironmentally clean good. The magnitude of (Q@'E—ﬁ) depends on (i) the relative
4

weight of the polluting impact, (ii) the price of the green public good caused by increasing

pollution, (iii) government green spending, and (iv) the value of 2 Arisein any of the first

three factors will increase the commodity tax rate, whereas a rise in the value of A will de-
4

crease the commodity tax rate.

5. Discussions and Conclusions

From the perspective of the sustainable development of humans, every generation of
people has a big stake in the government’s provision of green public goods. To be consid-
ered green, a public good certainly cannot be allowed to have an environmentally harmful
or polluting impact (such as excessively using non-renewable resources, fostering waste and
pollution, or discouraging conservation), regardless of whether this occurs in the consump-
tion process or is employed as an input in a production process. Furthermore, green public

goods possess the property that the present generation’s consumption will not reduce the
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consumption of the future generation. This characteristic of intergenerational
joint-consumption contrasts significantly with that of traditional public goods which, once
consumed or utilized as an input in a region or a country, can no longer be of further service
to the future generation.

The analysis of optimal tax structures has always been the primary concern of tax pol-
icy economists. Although the optimal tax literature has devoted a considerable amount of
analysis to the correction of environmental externalities, the concept of environmental sus-
tainability has not yet been taken into account. To further discuss the optimal tax structure
and macro-environmental issues, this paper explicitly introduces the environmental sus-
tainability constraint into the government’s optimization problem. Specifically, the environ-
mental sustainability condition can be met as long as the total usage of environmentally
polluting resources generated by households does not exceed the equivalent absorptive ca-
pacity provided through the provision of green public goods.

By utilizing a model with two types of households as examined in the optimal taxation
literature, our results indicate that the overall effect of green spending measured in terms of
the government’s revenue is subject to several factors such as the influence of green spend-
ing on environmental sustainability, the cost of green spending, the polluting effect, and so
on. We also derive the greened Samuelson rule, a modified Samuelson rule associated with
the environmental sustainability condition.

We show that a Pareto-improving reform will take place if the shadow benefit of the green

public good increases.
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Appendix

Al
Since consumers are assumed to be rationally behaved, we can manipulate the dual proper-

ties to derive following equations:
X'(Q.Y",1",G,E) = X' (Q,u,G,E). (1.1)
1"(Q,Y",u,G,E)=B". (1.2)

Differentiating both (1.1) and (1.2) yields
ox!  ox!" al" _oaxX]

+ = , 1.3
oE ol" OE OE (1-2)
A
- 1.4
oE V. v (14)
Combining (1.3) and (1.4) and substituting the notation for MWP,, , we obtain
XM oX! h OX]
L= + MWPR . 1.5
0E  OE = 5" (1)

A2
Using (1.2), (1.4) andz pi)?ih =" —Zti )?ih , We obtain

oX!' _al" X A X
. t = —MWP, t 2.1
Zp' OE  OE Z oE &8 Z OE @D

A3
Differentiating (Y ") gives

X X!
—(1=-T") + aYh]

oYM =T"(Y"+ Zt[ (3.1)

h
where B" =Y" —T(Y"). Replacing the marginal income tax rate T'(Y") by 1+x—Yh and
B

rearranging (3.1), we obtain

X! W Z X

r'(Y):1+Zi:tia Vh(— th) (3.2)

Dueto p, =0, —t; anqui X" =B", the following two properties can be derived:
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ax " ax "
=1- 33
OX{ ax "

Equation (22) could be obtained after we substltute (3.3) and (3.4) into (3.2).

A4

Differentiating the individual budget constraint and using p, =¢, —t, , we obtain

ax“ A X
=-X| t 4.1)
S X

Zp.

Equation (28) is simply the summation of (4.1) over h.
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(1) Lin, Chi-ang, “An Institutional Analysis of Taiwan’s Educational and
Religious Groups,” presented at 74th Annual Meeting of Midwest
Economics Association, Evanston, Illinois, USA, March 19-21, 2010.
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2010.03.19 Friday
Concurrent Sessions 1

la: Health Care Nationalization

1b: Economics of Crime



1c: Evaluating and Improving Price Indexes
1d: Game Theory |

le: Wage and Income Inequality

1f: Financial Regulation |

19: Globalization and Climate Change

1h: Health |

1i: Economic Growth and Development

1j: International Labor

2010.03.20 Saturday
Concurrent Sessions 5
5a: Health Economics
5b: Economics of Corruption
5c: Political Economy
5d: Econometrics
5e: Investments in Skill
5f: Information Economics
5¢: Monetary Policy |
5h: International Stock Market Volatility
5i: Foreign Investment
5j: Household Wealth
5k: Environmental Economics |
5I: Teaching Intermediate Microeconomics

5m: Entrepreneurship



2010.03.21 Sunday

Concurrent Sessions 9
9a: Environmental Economics |1
9b: Foreign Aid

9c: Topics in Undergraduate Education

9e: Fundraising for Charity (4 * 3 FFN [ session)

9f: Commaodity Prices
9g: Stock Prices
9h: Technology
9i: Offshoring and FDI

9j: International Trade, Firm Heterogeneity and Productivity
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(Abstract) In Taiwan, public higher educational groups (i.e. national
colleges and universities) have not been active and successful in
fundraising practices. At the same time, one could easily observe that
several prominent religious groups such as Tzu-Chi (founded by Master
Cheng Yen in 1966), Fo Guang Shan (founded by Master Hsing Yun in
1967), and Dharma Drum Mountain (founded by Master Sheng Yen in
1989) have constantly been growing. These religious groups have not
only attracted regular donors but also wealthy people within society and

3



have been exceptionally successful in raising funds. Above all, they have
established for themselves as a worldwide reputation and, as a matter of
fact, have become multi-national religious enterprises. The
aforementioned religious groups and national universities share several
similar characteristics. First, they are nonprofit organizations. They are,
however, well-organized groups. Second, they are extensive users of the
mass media. In order to attract more members, they both use and
increasingly rely upon modern forms of mass media to attract attention,
formulate impressions, and establish institutional prestige. Third, one
might, in a sense, regard them as non-profit-making firms in the service
industry. In this regard, they share a similar kind of social version, i.e.
that of upgrading the quality of society in the long run. For example, the
primary missions of Dharma Drum Mountain are to raise the quality of
mankind and to build a pure land on earth. Specifically, higher
educational groups provide advanced knowledge and religious groups
mental comfort and/or consolation. Fourth and more importantly, both
higher educational and religious groups need sufficient funds to fulfill
their respective missions. To provide quality services, universities need
funds to expand research facilities, to recruit first-tier faculty members,
and to upgrade academic programs. To provide reliable services and
timely charity aid, religious groups have to operate like a modern
enterprise. When faced with funding difficulties, a modern enterprise
cannot operate, compete, and succeed. The main purpose of this paper is
to explain why the fundraising performance of the aforementioned
religious groups has been superior to that of public higher educational
groups. Fundamental to this analysis is the increasing recognition that the
religious and educational groups compete with each other for funds in
Taiwan. The opaque competitiveness between them, in the author’s
opinion, cannot, however, be properly identified and evaluated through
mainstream economic analysis. This paper, consequently, introduces
some concepts of institutions and also suggests several propositions on
fundraising, entrepreneurship and institutions.

(Conclusions) In Taiwan, it is certain that fundraising receipts are
becoming a key determinant of the development of public higher
educational institutions in the twenty-first century. This paper
demonstrates that the success of those fundraising drives will be
institutionally determined. In actual fact, there are certain religious



enterprises that, accompanied by influential entrepreneurship, have taken
a lead. However, in the case of public higher educational institutions,
unless their fundraising base grows, they will face a big challenge ahead.
According to the analysis above, it is perhaps not surprising to observe
that some of these religious enterprises have established private colleges
and universities in recent years. As the religious system has entered a
stage of institutional change, the fundraising base associated with the
religious system has been exogenous. Furthermore, donors seeking to
promote education are finding a shortcut for achieving their educational
objectives through the religious system (rather than through the political
system). In the case of public higher educational institutions, we might to
a certain extent observe some of the following adjustments and/or
transformations in the long run. First, more and more academic programs
in religious studies might appear on campus. Second, there is the
likelihood that a private higher educational institution, which is owned by
a religious enterprise, will merge with a national university. Third, the
privatization of public higher educational institutions associated with a
changing institutional structure of higher education may take place.
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