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ECOLOGICAL MARKET EXCHANGE FOR CURRENT
GREEN POLICY: THE PARALLEL -POLITICAL
MARKETPLACE APPROACH

Tom Suraphol Apaiwongse
Clark Atlanta University

ABSTRACT: The 2000s have become the "Decade of the Global Warming."
Several case studies of sogpllitical-marketng efforts have been published;
however, few attempts have been made to move beyond the reporting of case
studies toward the development of a general understanding of Wecketing.

Many areas of Ecologicéllarketing address important aspects of marlketin
behavior, such as the relationship and interaction between business and
government. In addition, an accumulation of benefits to neither government nor
industry at the societal level is in evident. Guided by the concepts of parallel
political marketplacethis article adopts an Ecologiddlarketing paradigm as a
framework to explain the interaction among businesses, government and other
stakeholders toward a currently reformed green policy. The distinctive reform
elected here is known as a busingegerrment sponsored voluntary policy as a
regulatory alternative. This offers a marketing approach to replace traditional
mandatory regulation. The conceptual framework is developed, validated and
offered for use in future research in ecological marketing area.

INTRODUCTION

Recently, President Obama has offered a new alterrgtiem policythat
would limit and put a price on greenhouse gas pollution. The president has called on
Congress to pass comprehensive energy legislation that includes a marketfased ca
on carbon emissions that would transition the nation to a clean energy economy and
create green jobs. New legislation, currently being considered by the House, would
mostly preempt the agency from regulating greenhouse gases under existing law.
The billmay also help mitigate some of the costs to businesses by distributing some
of the permits for free. The president do understand that there are costs to the
economy of addressing global warming emissions, and that the best way to address
them is througha gradual move to a markehsed program like Bubble policy as
well as cap and trade.

Both business and governnteare coming to the same conclusion:
environmental protection is not an optional; it is an essential part of the complex
process of doing business. Global concern about protecting the environment
fostered regulatory reforms and a growing variety of sigelggislation favoring
environmentally friendly marketindgrecently, EPA has favored the replacement of
government regulatory programs with an innovative markdétased policy known
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as the voluntary program. The voluntary policy of regulatory altersatioe
industry is compatible with the concept of ecological marketing, a term used to
identify marketing that takes into consideration the environmental consequences of
its actions. Unfortunately, U.S. environmental policy has been dominated by the
"marketfailure" paradigm the belief among businesses that environment problems
are caused by the failure of the market to provide the right signals. Despite the
increasing importance of voluntary reaction to green policies, scholarly inquiry on
the topic has éen hampered in two ways. First, the literature suggests that only a
relatively small proportion of industrial firms react to the green voluntary policies.
Second, very little academic research has attempted to explain the interactive role
played between ayernment and business in an ecological as well as political
setting. Thus, this paper introduces a model of interaction roles between business
and government. After describing the concept ofsdgial exchangeg2] macre
ecological marketing, and [3] mlel-political and marketplace as frameworks for
examining the interactive roles towards the environmental mbagsetd policy, the
paper presents an interactive role model and the implications of the model are
discussed. Alsoecommendations ardtureresearch suggestioase provided.

RELATED CONCEPTUAL FRAMEWORKS

Social Exchange Concept In the light of broadening the Exchange paradigm,
Marketing exchanges involve intangible and symbolic aspects among more than
two interactive parties. The paradidwas three distinct categories that range roughly
from the behavior of two actors to complex relationships among many actors. The
complex chain of exchange is defined as an -@meled sequence of direct
exchanges, while traditional marketing studies ingai@latively closed sequences

of relationships. Exchange paradigm relates to the dyadic relationship between
buyer and seller. By studying the "marketing center, it is possible to gain an
understanding of the buyirgglling process as a group activityidtimportant to
understand marketing activities in terms of a group rather than an individual
decision process. Consequently, the "dyadic" and "system" approach are the focus
of attention. A dynamic model expands the transactional interactive charabter of
buying process to include buyseller interactions and interdependencies. Thus, this
dyadic model not only focuses on the selling firms as an influence, stimulus, or
component of the buying firm's environment, but it also focuses on relational
varialdes that connect the firms and individuals. A dyadic approach requires the
smallest unit of analysis to be a socially meaningful unit; that is, the unit should be
comprised of two parties. Fundamentally, the foauen exchange, "reciprocal
influence" asopposed to "exogenous influence" and an emphasis on "mutual
problem solving." Several factors require an examination of the interaction between
buyer and seller from a Macharketing perspective. Among those factors, the
participation of public and privatorganizations is reflected to some degree in the
exchange of ideas. The social externalities that emerge from those exchange
relationships should be examin@gpaiwongse 2007a)
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Macro-Ecological Marketing Concept: The concept relates to the studytioé
positive and negative aspects of marketing activities on pollution, energy depletion,
and nonenergy resources depletion. Ecoloditaaketing,a subdiscipline of macro

and social marketing, can be considered a marketing strategy for the environmental
crisis. The concept is distinguished from other mawanketing not because it
offers a totally different set of tools and techniques, but because its overall
orientation to solve ecological problems is different from those -tegalatory
approaches mostommonly employed in the private and public sectors. The
concept embodies two ideas: (1) the marketing effort of a ynafking entity; or,

(2) the marketing effort, typically a communication effort, either educational or
promotional, of a nonprofit emi. It is the marketing effort on behalf of selling or
marketing ideas whose positive ecological attributes constitute an appeal for the
buyer which tends to result in a prafiiaking entity. It can be viewed as an
approach to create a plan for air pothaticontrol that draws upon different concepts
from the marketing field, and attempts to gain industries' voluntary cooperation by
sensing and satisfying their needs. The approach is aimed at eliciting voluntary
action through the exchange process. It @isavides an understanding of how
government and business need to strike a better balance in the division of
responsibility for the management of social externalifedonsky 200b

Parallel-Political Marketplace Concept: The concept is viewed as "patal
ecology of marketing" and "political economy network." It offers a framework to
understand the exchange relationships that span both economic and political
domains. Inevitably, marketers assume significant roles in bothomiorand
political marketpaces.The more marketers try to influence government decisions
and the more cooperative activities have manifest political consequences, the more
likely the marketer is to beecognized as a political act@lewman 2002 The
concept incorporates a corgidtion of the economic and sociopolitical forces
affecting not only the marketing channel me
body dyad found to exist in the political market place. In the context of the political
marketplace, exchange involves anyivitgt between two or more organizations

that has actual or expected consequences for the realization of their respective goals.
While economic implications are applied to exchange relationships in the parallel
political marketplace, the dominant focus s the political and legal features of
exchange. The focal values of political exchanges are related to the benefits and
costs derived from interacting with authority. Thus, political market transactions
center on exchanges involving information, authagityl social legitimacy, rather

than the exchange of products and monetary resources. The outcome of this
exchange process depends on the bargaining, negotiation, and sources of conflict
between parties

The concept shows a potential use of malitaction in combination with
economic incentive by government to intervene in the marketing decision process
and, in turn, affect voluntary response among businesses. A variety of theories and
frameworks has been advanced which explore the interfaredremarketing and
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political action. Some center on the role of government as a regulator, while others
explore the government as a marketer (Apaiwongse a&0Q@7 turn, there are
discussions of marketing practitioners as political actblswever, relatrely little
attention has been given to the inherent polity and economy as an exchange within
and around markets in the context of an environmental setting. Conceptually, the
paralletpolitical marketplace framework aggregates exchange activities from a
scietal perspective, and the exchange identifies the dyadic interaction between
buyer and sellerThere has been, however, little attention to defining "exchange" in
the voluntary interaction. More recently, an effort has begun to explore the
voluntary exbange between industrial firms and regulatory agencies from the
ecological marketing standpoint (Apaiwongse 2007b).

POLITICAL MARKETERS' ROLES

Clearly, the advancement of the political marketplace concept is
enhanced by the greswoluntary policy. Viewirg the policy as an economic
incentive in a marketplace, the author looks at the green policy as a commaodity
being exchanged between political marketers (as applied to business and
government), who can be characterized as buyers and sellers, or vice versa.
Exchanges occur when there are regulatory transactions, on the selling of
regulatory ideas and information for policy reaction (buying). Additionally, the
means of the exchange can be seen as ideas from submitted proposals by firms
and approval of proposalby government agencies, the EPAs. The buying
function represents the submission of a proposal by a firm, and the selling
function represents the approval of the proposal by the EPA. The commodities
being sold and bought consist of the final submissioa gfeen policy proposal
by business to government. Thus, business plays dual marketing roles as a buyer
for policy information or ideas and as a seller of a green proposal. Government
attempts to sell information or policy to business, and therefore fflay®le of
a seller. It later attempts to approve the business policy proposal, thus playing the
role of a buyer.

Business and Government as Marketitwitical Centers: Marketing
centers can be characterized as buyers and those buying decisiorseftate
by committees or buying centers whose members typically represent different
departments. Grounded by the concept of the pajdigical marketplace, this
article defines a marketing center as a dlyadic center whose members' roles
are thatof both buyer and seller. In the context of the political marketing
interface between business and government, the author calls the dual buying
selling roleplayers "markepoliticians." Market politicians here is characterized
as an influencer and opinioleader who has more detailed information and
expertise or knowledge about the green policy as well as its alternatives. They
also voluntarily discuss and require from regulatory agencies policy information
related to the submission of a green proposalsTthe "markepolitical centers"
are groups of officials in a company who explore the alternatives available in the

8
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effort to keep air emissions within the limits set by government regulators. This
center is a formal or informal crosepartmental decisnh unit in which the
objective is the decision to submit a voluntanficy proposal to the EPA. These
centers respond to the green policy and submit a green proposal to their
respective EPA offices.

Roles Played Toward the Voluntary Policy: Ecologigkrketing
paradigm amounts to a policy that is more flexible and viable than policies based
on increased regulation of business. Economists are inclined to favor a
government policy that makes greater use of-fneeket mechanisms, than to
favor policies hat utilize direct controls as a solution to air pollution problems.
The voluntary approach to pollution abatement would be a step toward making
pollution control more profitable for industrial firms. A recent effort has begun to
explore the voluntary exelmge between industrial firms and regulatory agencies
from the Ecological Marketing standpoint. But there has been little attention to
defining "exchange" in the voluntary interaction. Conceptually, Ecological
Marketing aggregates exchange activities fransocietal perspective, and the
exchange identifies the dyadic interaction betweenebwand seller (Hackett
2006). Expanding the concept of Ecological Marketing to recognize that
government may be cast in the seller role as a more active environmental
edwcator of business is a valid approach. The role of government as regulator is
played down and is replaced by the role of seller. A broadened interpretation of
this concept would have government aggressively direct at industry a persuasive
communication aimd at increasing the preference for and adoption of the
voluntary policy.

Apaiwongse (2007a) identifies several factors needed for an examination
of the interaction between buyer and seller from a ma@rketing perspective.
Among those factors, Apaiwgse clearly indicates that the participation of
public and private organizations is reflected to some degree in the exchange of
ideas. The social externalities that emerge from these exchange relationships
should be examined. Thus, if the ability to deiaéctly with the government is
unequally distributed among buyers who play a role as political actors, this may
lead to a change in the power among them. Also, an increasing tendency to deal
directly with government and legislators may be seen as atempget control
over some parts of the task environment. In the context of interface between
government and business, neither commamdicontrol nor the markdahcentive
approach is appropriate to every situation. The current forces of the political
system always choose the commardicontrol response, regardless of whether
that response fits the problem (Apaiwongse, 2008). The comarahcbntrol
intervention has been applied significantly in the areas of environmental control.
The power of economimicentives is seen as a key factor in fostering the steadily
improving efficiency of business firms about trying to reduce environmental
damages. The relationships between government and business can be compared
to the buyersseller relationships. The buyseller relationships in marketplace

9
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have substantial advantages as a form of social organization. In the first place,
relationships in the market are a form of unanimoarissent arrangement. When
dealing with each other in a bell transaction, indivigials can act voluntarily

on the basis of mutual advantage. The expansion of the role of choice takes on
added importance in the transaction. Clearly, the mdokseéd approach can
supplant current commasahd-control techniques. Not much thought, however,
have been devoted to dynamic strategies that;lsteypep, mesh a dwindling
reliance on regulations with a cautiously expanding use of market instruments.
Apaiwongse (2007b) introduces a basic proposition which underlines an
identification and analysisf market failure. He indicates that "to be an efficient
instrument in society, a private market must be so organized that buyers and
sellers realize all the benefits and pay all the costs of each transactions.” In other
words, the price paid by the buyand costs incurred by the seller must reflect
the full value and the full cost of that transaction not only to them, but to society
as a whole.

A CASE STUDY FOR AN EPA GREEN VOLUNTARY POLICY

Both ecological marketing and parailfmlitical marketplaceconcepts
are integral to the framework devised here. The emerging new concept views
voluntary exchange between business and government as the foundation
underlying for the present study (Koren et. al.,, 2003). One specific existing
policy known as the "Buide" combines regulatory market strategies with
voluntary alternatives as an economic incentive to motivate industries to
accelerate pollution reduction. Under the Clean Air Act, the EPA is responsible
for assuring that each state enforces the air pafiutevel standards. The
approach adopted in state implementation plans has been to specify exact limits
on the amount of pollutants that might be discharged by each emission source in
industrial plants. The Bubble concept instead sets overall limits autgoai$ for
an entire plant, allowing business to determine the most appropriate mix of
controls on the emission sources within the plant. A company could then be
innovative in altering the pollution rates of the emission sites in the plant as long
as the & pollution through the stack meets EPA requirements. In principle, the
Bubble approach allows substantial savings to industry without relaxing
mandated reductions in air pollution. Yet the Bubble policy manifests its own
problems. For instance, complaramong industrial firms show evidence of the
restrictive Bubble policy and the EPA's immobilizing bureaucracy. Certainly, the
perception among industrial firms toward this regulatory uncertainty will
influence their policy decisions. The EPA's innovatiBibble" policy brings
flexible Ecological Marketing to the control of air pollution. In fact, the Bubble
policy exemplifies the exchange relationship between industrial firms and
regulatory agencies as a key factor in achieving a specific marketing goal.
Because the Bubble concept is a voluntary alternative which relies upon
economic incentives, the roles that both the EPA and industrial firms play in this
ecological market is that of buyer and seller, respectively. The means of the

10
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market exchange are tkabmitted proposals by firms, and proposal approvals of
emission rates by the EPA. The selling function represents the submission of
Bubble proposals by firms, and the buying function represents the approval of the
Bubble proposals by the EPA.

EXHIBIT A : EPA Marketing and Political Exchange Paradigm

En- Business | €| US Federal | *==== "y
(OISl  Marketing EPA &
Target Firm Agency (Policy
Segment Maker
——) — )
N N
Problem EPA Policy
Solving Effort & Regulation
. .
. I .
Public Industr!al =) [ Regional I_ State Local
Citizen Marketing: [State EPA Lawmaker/
) ; Agencies Poli
Constituen Dual Buylng As Dual olicy
& Selling - Maker/
Y Center guh’-' ng i‘ En-Activists
ellin ents
I_ g Ag .‘

Economic Marketing Palitical Political Palitical Rttal
Marketplace Actors Economic Marketing Marketplace Actors
Marketplace Actors

Viewing the Bubble policy as an exchange between regulatory agencies
and industrial firms, the voluntarpolicy can be seen as a commodity being
exchanged between business and government, which can be compared to buyers
and sellers. The activities around which exchanges occur are those of-buying
selling transactions of regulatory information for policy aitop The
commodities being sold and bought consists of the final submission of a proposal
by business to government for policy adoption. Government will make a
marketing endeavor, typically a communication effort, to sell or market new
ideas concerning mipollution control methods to industrial firms. To raise
environmental quality to an acceptable level, the positive ecological content of

11
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the government policy should contribute an appeal (or economic incentive) for
buying firms to adopt a new idea (orvgonment policy). This approach to
pollution abatement would be a step toward making pollution control profitable
for industry. The industrial buyer's sétiterest would be put to work in favor of
pollution reduction. The amounts to a government pdhey is more flexible,

free, and viable than government policies based on either taxes or subsidies or on
increased regulation of business. The market transaction or exchange system,
moreover, cannot be an efficient method of organizing government ancksisi
activity unless both participants understand the full costs (which includes
uncertainty and information costs) and the benefits of the buying and selling
activity. From the Exhibit A, the exchange stresses the importance of
relationships between a salcgroup (as applied to industrial buyhognter) as a

key factor for the achievement of a specific goal (i.e., to maintain the air
pollution level at the lowest cost or the highest economic incentive). The
adaption of the subsystem (or buyiocenter) toits task environment relates
directly to the system's efficiency and responsiveness. Furthermore, the actions of
all internal subsystems (as applied to members of the begntgr) must be
coordinated to prevent conflict, to maintain efficiency, and tcoerage work
effectiveness within the system (buyiognter).

RECOMMENDATIONS AND FUTURE DIRECTIONS

Ecological Marketing is an important area for both business and
government. Policy makers should redefine the areas where regulation can make
a positive ontribution to Ecological Marketing issues and where competitive
mechanisms should be left alone to work the problems through. Ecological
Marketing is also important to consumers for they will receive the end result of
the business and government respoigeserve the common good, regulatory
agencies try to manage more rationally key negative externalities of the society.
Such management is usually done through sanction cordiolm the case of
environmental pollution. As public antipathy to regulasiar all kinds increases
agencies like the U.S. Environmental Protection Agency may see their traditional
roles as sanction controllers diminish and their roles as educators and marketers
increases. Actually, government and business need to strike ab@dtece in
the decision of responsibility for the management of social externalities. The two
institutions should become more equal partners in this task. The spirit of such a
partnership is embodied in a policy that places less emphasis on the reglation
business and consumer by the public sector and more emphasis on the enterprise
function of the private sector. This is the same spirit that guides ecological
marketing, a social marketing subdiscipline that addresses externalities
associated with therpblems of environmental pollution and resource wastage.

Recommendation +* Mar ket ing Actoros Rol e Pl ayed
Pollution is most efficiently controlled by business marketing centers, not
political actors or centralized regulators, and marketractould be free to find

12
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the best ways to achieve high environmental standard goals. Coramand
control regulations-- which require regulators to determine exactly which
technologies and manufacturing methods are to be adopted for pollution control
in every single facility in the natior place an informational burden on public
officials that is impossible to meet in the real world. Every facility is different.
Every air and watershed has different carrying capacities for different
pollutants. Of necssity, centralized regulators must issue -sizefits-all
standards since there simply isn't enough manpower or expertise to carefully
weigh and mandate the most efficient technologies and manufacturing processes
for each plant in each pollution shed. l@dox environmentalists remain
suspicious of performandmsed regulations. If businessmen are profit
maximizes, they will find efficient and imaginative ways to meet environmental
objectives at the lowest possible cost, as though "led by an invisiblé twand
promote an ultimate end of environmental protection. Individual plant managers
are better equipped to discover the most efficient ways to control pollution at
their facilities than are EPA technicians and consultants. That is not only because
those maagers have more direct knowledge of their facilities and the technology
of production but also because competition forces cost minimization, and even
the most dedicated EPA official isn't searching for new solutions to pollution
control problems. Business would face strong incentives to reduce pollution to
the extent possible, innovate to discover cheaper and more efficient practices and
technologies make prior contract with potentially affected parties, and locate
operations where the least amount ofiemnmental harm would be done. The
current regulatory regime has not proven particularly effective at achieving any
of those desirable goals.

Recommendation 2 MarketingPolitical Actor Role Played by Public
Citizen and Constituency: Privatizing thevennmental commons is preferable
to socializing it. Guided by the parallel political market economy concept, the
marketplace is not an inanimate object to be manipulated by regulatory
engineers; it is instead shorthand for the arena in which peoplesartofmake
mutually beneficial transactions. "Regulating the economy" is government
doublespeak for lawmakers. Perhaps the best and most creative means to use
markets to protect the environment, then, is to allow individual Americans to
establish environnmgal standards. Pollution should be thought of as a product
trespass: the disposal of one's garbage or waste on the property of another. The
fundamental premise of environmentalism is that it is the legislature's role to
determine to what extent such trasp should be allowed, and it is the executive
branch's job to enforce those limitations on trespass. The assumption of modern
environmentalism is that "environmental" property is public property, and the
trespass that occurs is a trespass against soagetg whole. Accordingly,
remedies for those trespasses are matter of politicabt private-- concern.
Environmental resources can be owned by private parties. An alternative
environmental paradigm would hold that, if pollution is essentially a trespas
upon private property, the private property owner, not governmental agents,

13
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should determine what is or is not acceptable and under what circumstances such
trespass is to be all owed. While making "cre
environmental B d s i s better than the governmentos
control alternative, perhaps the community roles, not-agifandizing

politicians, might be more effective.

Recommendation 3 Political Actor Role Played by Government
Agencies: The political teain is defined almost entirely by the premises of the
orthodox environmental community. They maintain that ecological resources are
by definition public commons that must be centrally planned and stewarded by
bureaucratic agents. Moreover, central plasnmust have not only nearly
complete veto power over private actions that might affect the environment; they
also must be empowered to stipulate how much pollution is acceptable and
exactly how each business is to go about controlling emissions. Thapabse
differences between millions of pollution sinks, environmental carrying
capacities, and manufacturing processes are inevitably blurred and "averaged" in
onesizefits-all regulations that- while not always efficient or environmentally
optimal -- at least have the virtue of requiring fewer than a million regulators.
The need for environmental regulatory reform is hard to ignore. The role played
by the federal government has been extensively criticized and caused more
environmental damage than allethactors in the free market. The federal
government subsidizes environmental destruction on the one hand while
establishing laws, regulations, and vast bureaucracies to mitigate it on the other.
Reconsidering those subsidies would help not only the ema#oh but the
economy as well. One way, then, to make creative use of the market to control
pollution is to simply not tamper or otherwise interfere with it.

Future directions to the understanding of the application of the
EcologicatMarketing paradigm tahe industrial market should focus on an
examination of the interface between government and business from a societal
perspective. The key variable in the relationship between government agencies
and business organization is the degree of uncertainty verrmgoent regulation
which firms exhibit. Several factors need further examination of the interaction
between buyer and seller from a maamarketing perspective. Among those
factors, the participation of public and private organizations is reflected ® som
degree in the exchange of ideas. The social externalities that emerge from these
exchange relationships should be examined. Furthermore, various governmental
agencies and legislators are evidently influencing the power relations between
buyers and seller Additionally, an increasing tendency among large
organizations to negotiate directly with the government has to be observed. Thus,
if the ability to deal directly with the government is unequally distributed among
buyers who play a role as political e, it may lead to a change in the power
among these buyers. Also, an increasing tendency to deal directly with
government and legislators may be seen as attempts to get control over some
parts of the task environment. In the context of interfacing bet\yegernment
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and business, the nature of growth of the government intervention should be
looked at from a macrmarketing and societal perspective. Neither command
andcontrol nor the markenhcentive approach is appropriate to every situation.
The currentforces of the political system almost always choose the command
andcontrol response, regardless of whether that response fits the problem.
Clearly, the markebased approach can supplant current comraaktontrol
techniques. Not much thought, howevsaye been devoted to dynamic strategies
that, stegby-step, mesh a dwindling reliance on regulations with a cautiously
expanding use of market instruments. Future research should concentrate on
specific environmental concerns of consumers and relatedvibeha these
specific concerns. Additionally, the reasons for the resistance to take action
should be investigated. The factor which may motivate both those concerned and
those unconcerned to take more frequent and positive action also need
investigationMore research is necessary to guide program development intended
to stimulate environmentally friendly behavior on the part of consumers, business
and government agencies.

IMPLICATIONS AND CONCLUSIONS

The study has several managerial and public pohapglications. The
establishment of performance standards by EPA leads to the concept of
Ecological Marketing. Innovative regulatory techniques inspired by the
marketplace could generate alternatives, such as the Bubble, to supplement the
"command and conttb form of pollution regulation. Moreover, government
policy-makers, realizing that markkke instruments could supplant command
andcontrol techniques, would also realize that such a policy would achieve more
effective cooperation from industrial firni$ maintaining emission standards and
a greater stimulation of industry's social responsibility. Market and mbasetd
approaches to the cleanup of air pollution, in an inexpensive, flexible, and
efficient manner is a part of the new policy.

The percptions about benefits and costs of regulatory alternatives
should encourage the adoption of voluntary alternatives. One reason for this
would be that marketers would compare a specific government regulation with
voluntary alternatives and opt for the lattdMarketers would examine the
benefits and costs of different voluntary alternatives and raifle would take
place. Policy maker might assist marketers in their decisions to adopt the
voluntary alternatives by reducing the Amonetary costs. These t®snclude
frustrations, the unpredictability of the results of proposal submissions,
government bureaucracy, and delay. On the other hand, marketers would benefit
from the effect of information in reducing uncertainty. These advantages are
compatible witht he pr i nci ple that a mar ket transacti
both the seller (here selling centers) and the buyer (here the regulatory agencies)
understand the full costs and benefits associated with the transactions they
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undertake.

To make the volntary alternatives proposal more advantageous to all
would require that policy makers utilize communication strategies that would
encourage the acceptance of this proposal by marketing firms. This is necessary
because the rapid development of voluntaryeralitives may cause a
communication void between government regulators and the marketers. The
diffusion involves two steps: an initiation phase and an implementation phase.
The initiation begins with the marketers becoming aware of the innovative
voluntaryalternative and its potential for maintaining the air pollution standards
at the least cost. This phase includes the development of a favorable attitude
toward the innovation. This is followed by an implementation stage in which
marketing members searabr the necessary information prior to their submitting
a policy proposal to the government. Progress through these stages is partly
determined by the amount and the quality of the information received by the
members from the government. On its part, poli@kers should recognize the
regulatory uncertainty-- the conflicts, confusions, inconsistencies and
impracticality involving federal and state laws concerning environmental
standards. This uncertainty results in a marketer's unwillingness to adopt the
innovative regulatory alternatives and in the increase of related operating and
investment risks. The policy makers should apply accepted communication skills
in their contact with marketing executives during the entire process. The quality
of such communidéon may be measured by the capacity of the information to
reduce the uncertainty among the industrial marketers. The quality of
communication would include the degree of credibility that the government
agency is able to develop over time in the mindsiefmarketers.

One means of developing communication channels could involve the
establishment of forums for various marketing centers to express their views on
new regulatory alternatives. These forums could provide a means for continuing
and productiveriterchange between government and business that would help
them arrive at mutually reinforcing policies and actions. The problems created by
government intervention in private enterprise would be alleviated in
environmental policy, moreover, by improvirtetinformation flow among EPA
agencies. Both policy makers and business would realize that open channels of
communication, as well as mutual trust and understanding between them, are
essential. Without such understanding and trust, innovative public gsoficr
adoption decisions are less likely to be responsive to the real issues at hand and
may be exceedingly difficult to implement.

16



Apaiwongse

REFERENCES

Apaiwongse, Tom Suraphol (2008), "Barriers of EPA Voluntary Policy upon
Market Innovations: An ExploratprQualitative Approach,” Journal of
Business and Behavioral Sciences, Vol. 19, No. 2, pf2111

Apaiwongse, Tom Suraphol (2007a), "Determinants of Influence in Market
Adoption Decision: Voluntary EPA Issue," Journal of Business and
Behavioral Science¥ol. 16, No. 1, pp: 8®5.

Apaiwongse, Tom Suraphol (2007b), "Environmental Policy and Market
Adaptation," Journal of Business and Behavioral Sciences, Vol. 15, No.
1, 2336.

Hackett, Steven C. (2006), Environmental and Natural Resources Economics:
Theay, Policy, and the Sustainable Society, 3rd ed. (New York: me
Sharpe).

Koren, Herman and Michael Bisesi (2003), Handbook of Environmental Health:
Pollutant Interactions Air Water and Soil, 4th edition, Lewis Publishers.

Newman, Bruce ((ZOoOVMa)r,keitTimeg Rml ePol i tics, 6 Jou
Marketing, Vol. 1, No. 1, b.

Pol onsky, Mi chael (2005) , AGreen Marketing, O
Decision Making for Business, R. Staib (ed) Palgrave Macmillan: UK,
124-135.

17



Journal of Business and Behavioral Sciences
Volume 21, No. 1, Fall 2009

THE IMPACT OF STOCK SPLIT ANNOUNCEMENTS
ON STOCK PRICE: A TEST OF MARKET EFFICIENCY
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ABSTRACT: Using risk adjusted event study methodology, this study tests
Ahowo and @ anmamémenpsuobfbrivard and reverse stock splits
affect stock price. Stock split announcement samples include 38 two for one, 39
three for two, and 10 reverse splits. A total of 36,714 observations for the
announcement samples and the corresponding S&® stock index were
analyzed using standard risk adjusted event study methodology. Results suggest
that the firmsé public stock split announcem
announcement day. Rather, for the two for one and three for two tbspér
samples, stock price exhibited a significant positive reaction up to 27 days prior
to the announcement. Likewise, the market reaction to the two forward split
samples was not different suggesting that the size of the split is insignificant. For
the reverse split sample, stock price exhibited a significant negative reaction up
to 30 days prior to the announcement. Results support the searig form
efficient market hypothesis since stock prices adjust so fast to public information
that no invesir can earn an above normal return by trading on the announcement
day. Investors greet the forward stock split announcement with a positive sign,
whereas they view reverse splits as bad news. Management may be using stock
splits to adjust stock price t more marketable range, downward with forward

and upward for reverse splits. Evidence here suggests signs of insider trading
activity up to thirty days prior to the announcement of the stock split.

INTRODUCTION

The purpose of this study is to teshather the investor can make an
above normal return by relying on public information impounded in a stock split
announcement. Stock split announcements have always been very common
phenomena among firms and continue to be one of the least understoodhtopics
finance. A forward stock split increases the number of outstanding shares of a
company while decreasing the price per share. The two for one split is most
common. For example a company with 500 shares at $10 per share will issue 500
additional sharedringing the total to 1000 shares theoretically dropping the
stock price to $5 per share. A stock split usually takes place after an increase in
the price of the stock, and it carries a positive stock price reaction. (Asquith) This
phenomenon has not yie¢en fully understood, regardless the numerous studies
in the field.
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The purpose of this event study is to test market efficiency theory by
analyzing the i mpact of three samples of sto
stock price risk adjusted returrStock split announcement samples include 38
two for one, 39 three for two, and 10 reverse splits. Specifically, how fast does
t he mar ket price of the firmsé stock react t
stock split announcements examined? The stestg whether the investor can
make an above normal return by relying on public information imbedded in a
stock split announcement, as well as if stock price is affected by a stock split
announcement . Al so, the study timmeseks to dete
influenced by the size of the forward split, two for one vs. three for two. Overall,
the study investigates whether acting on public information is enough to earn an
abnormal return, or if there must be an illegal action such as inside tradieg to
able to Aoutperformod the stock market. Resea
strong form efficient suggesting that an above normal return can only be gained
from inside information.

BACKGROUND AND LITERATURE REVIEW

Barker (1956) presented one of thwst popular theories to explain
stock split behavior. Al t hough Barkeros fii
action itself, the study concluded that price changes occurred because of the
increase in cash dividends and not from the split action (John&oc)rding to
the Asignaling hypothesiso, managers use sStoc
positive information about the firm (Ikenberry, Rankine, and Strice). Investors
see a stock split announcement as a positive thing, whereas a reverse split does
not convey favorable information. Fama (1969) suggests that the stock market is
Afefficiento, meaning that stock prices adj us
theory of market efficiency is concerned with whether prices reflect all the
publicly available iformation or not (Fama, 1970). Efficiency implies that it is
impossible for the investor to earn an above normal return from public
information.

Fama defined market efficiency in terms of how quick the stock market
reacts to the information and suggestiecee kinds of market efficiency: weak
form, semistrong form, and strong form efficiency. If the market is weak form
efficient, then stock price reacts so fast to all past information that no investor
can earn an above normal return higher than thenretarthe S&P 500 index.

This study shows that investors can not earn an above normal return by acting on
public stock split announcements, suggesting that investors having access to
inside information do make an abnormal return.

The semistrong efficientimarket hypothesis states that stock price reacts
so fast to all public information that no investor can earn an above normal return
by acting on this type of information (Fama,1970). Splits usually result in high
market valuations, but the study done gnfa (1970) found that there is no
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evidence of abnormal return after the release of public information. They
concluded that the market assimilates and takes into consideration public
information very fast, within 5 to 15 minutes after the disclosure (MalKidis
supports the idea that an investor acting on public information will not earn an
above normal return. When this happens the market is said to bestommgj

form efficient. If the market is strong form efficient, then stock price reacts so
fast toall information (both public and private), that no investor can earn an
above normal return by acting on this kind of information. Apparently, profit can
only be gained by having access to private or inside information, which is illegal.
Fama presents @lence that the market is not strong form efficient and that the
semistrong form definition is more accurate.

This study findings support the semi strong form efficient market
hypothesis or that stock prices reacted so fast to public announcemeniskof sto
splits examined here that no investor can earn an above normal return on this
type of information. If an investor buys shares on the announcement day of the
stock split, according to semi strong market efficiency, the investor was unable to
earn an abay normal return, because stock price has already adjusted.
Therefore, the only way to outperform the market in this case suggests the use of
inside information. Likewise, the market reaction to the two forward split
samples was not different suggestihgttthe size of the split is insignificant.

METHODOLOGY

This study includes three samples: 38 companies that announced a two
for one stock split between December 1, 2006 and May 14, 2007; 39 companies
with a three for two split between August 2806 and May 15, 2007; and 10
firms that announced reverse splits between August 27, 2003 and September 15,
2008. The reverse split sample consists of all reverse split announcements
available on the data base for the time period. These companieshemdstdck
in either the NYSE or NASDAQ. The data for this study was collected from
http://finance.yahoo.com/. The announcement date (Day 0) is the day that the
stock splits ar e announced. Returns
corresponding S&P 500dex were also computed.

This study uses the standard risk adjusted event study methodology from
the finance literature. The announcement date (day O0), obtained from

http://finance.yahoo. com/, is the date
split. Ther equi r ed hi storical financi al dat a,

S&P500 index during the event study period was also obtained at
http://finance.yahoo.com/. The historical stock prices of the sample companies,
and S&P 500 index, for the event study diara of -180 to +30 days (with daiy

30 to day +30 defined as the event period and day 0 the announcement date) were
obtained. Then, holding period returns of the companies (R) and the
corresponding S&P 500 index (Rm) for each day in this study period were
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calculated using the following formula: Current daily return = (current day close
pricei previous day close price)/previous day close price.

A regression analysis was performed using the actual daily returns of
each company (dependent variable) areldbrresponding S&P 500 daily return
(independent variable) over the greent period (day180 toi 31 or period prior
to the event period of day30 to day +30) to obtain the intercept alpha and the
standardized beta coefficient for each firm. For thigl in order to get the
normal expected returns, the ra#ljusted method or market model was used.
The expected return for each stock, for each day of the event period fre0day
to day +30, was calculated as: E(R) = alpha + Beta (Rm), where Rmristtinn
on the market as measured by the S&P 500 index. Then, the excess return (ER)
was calculated as: ER = the Actual Return {RExpected Return E(R).
Average excess returns (AER) were calculated for each day-80@ro +30 by
averaging the excessturns for all the firms for given day or AER = Sum of
excess return for given day / n, where n = number of firms in the respective
sample. Cumulative AER (or CAER) was calculated by adding the AERs for
each day from30 to +30. Graphs of AER and CAHR#tted against the event
period (day-30 to day +30) for each of the three samples are shown below.

To test for semstrong market efficiency the following null and
alternative hypotheses are used for the three stock split samples:

H10: The risk adjsted return of the stock price of the sample of firms
announcing stock splits is not significantly affected by this type of information
on the announcement date.

H11: The risk adjusted return of the stock price of the sample of firms
announcing stock spdi is significantly positively or negatively affected by this
type of information on the announcement date.

H20: The risk adjusted return of the stock price of the sample of firms
announcing stock splits is not significantly affected by this type of nmdition
around the announcement date as defined by the event period.

H21: The risk adjusted return of the stock price of the sample of firms
announcing stock splits is significantly positively or negatively affected around
the announcement date as defibgdhe event period.

H30: The reaction of the risk adjusted return of the stock price of the sample of
firms announcing two for one stock splits is not significantly different from the
reaction of the risk adjusted return of the stock price of the saafpiems
announcing three for two stock splits.

H31: The reaction of the risk adjusted return of the stock price of the sample of
firms announcing two for one stock splits is significantly different from the
reaction of the risk adjusted return of theckigrice of the sample of firms
announcing three for two stock splits.
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QUANTITATIVE TESTS AND RESULTS

Did the market react to the announcements of regular two for one, the
regular three for two, and the reverse stock splits? If so, was the reactien
two for one split sample significantly different from the three for two forward
split announcements. Was the information surrounding the event significant?
Abpriori, one would expect there to be a si
average dailyeturns (day30 to day +30) and the expected average daily returns
(day -30 to day +30) if the information surrounding the event impounds new,
significant information on the market price of the firms' stock. If a significant
risk adjusted difference idserved, then we support our hypothesis that this type
of information did in fact significantly either increase or decrease stock price. To
statistically test for a difference in the actual daily average returns and the
expected daily average returns oviee event period day30 to day +30, we
conducted a paired sampleest for the three samples and found a significant
difference at the 5% level between actual average daily returns and the risk
adjusted expected average daily returns. Average exdess (BER) graphs are
shown below. Results here for the three stock split samples support the alternate
hypothesis H21, or the risk adjusted return of the stock price of the sample of
firms announcing stock splits is significantly affected around the uamuganent
date as defined by the event period. This finding supports the significance of the
information around the event since the marke:

l's it possible to isolate and observe th
announcement fromay-30 to day +30? If so, at what level of efficiency did the
market respond to the information and what are the implications for market
efficiency? Another purpose of this analysis was to test the efficiency of the
market in reacting to the three sdew of stock split announcements.
Specifically, do we observe weak, sestiiong, or strong form market efficiency
as defined by Fama (1970) in the efficient market hypothesis? The key in the
analysis is to determine if the AER and CAER are significanfferént from
zero or that there is a visible graphical or statistical relationship between time and
either AER or CAER. Tests of AER and CAER both tested different from zero
at the 5% level of significance for all samples. Likewise, observation of the
following CAER Charts (graphs of CAER from d&g0 to day +30 for each
sample) confirm the significant positive reaction of the risk adjusted returns for
the two forward split samples up to 27 days before the announcement and a
significant negative reactn for the reverse split sample up to 30 days prior to the
stock split announcement.

Results here for the three samples tested support H10, or the risk
adjusted return of the stock price of the sample of firms announcing stock splits
is not significany affected by this type of information on the announcement
date. Likewise, the observed market reaction is not different between the two for
one and the three for two forward split samples. Therefore, the size of the split
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appears to have no impact oe ttregree of the positive reaction. Results support
H30, or the reaction of the risk adjusted return of the stock price of the sample of
firms announcing two for one stock splits is not significantly different from the
reaction of the risk adjusted retuaf the stock price of the sample of firms
announcing three for two stock splits.

Two for one stock split announcements:
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Three for two split announcement:
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Reverse split announcement:
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Observation of the CAER graphs against tiimetwo for one and three
for two stock split announcements shows an indifferent positive reaction twenty
seven days prior to the announcement date. Reverse splits are normally done for
stocks with unusually low market prices in an effort to raise stack o a more
25
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appealing level (Lawson). Also, reverse splits might be used in order to reduce

the number of outstanding shares of the company. As an exampl®, everse

stock split reduces the investoréds shares fr
accordingly. In the reverse split case, the CAER graph suggests that return falls

from day-30 until day-15, and then increase until day 10. After day 10 the stock

starts to level off. This appears to support an overreaction to the news, a quite
commonobservation in the challenge to market efficiency literature.

CAER graphs for the two for one and three for two stock splits show
how excess return rises up to 27 days prior to the announcement day. From Day O
until Day 30 stock returns start to level .oftis evidence supports H10 stating
that stock price is not affected by this type of infotiova on the announcement
date. The stock return has already been adjusted before the stock split
announcement is made. The investor cannot outperform the marisinigythis
type of public information. After the announcement day, from days 6 to 16 the
return goes up, again suggesting an overreaction after which stock price
decreases and levels off. The CAER graphs support the idea that the market is
semi strong fam efficient. For the samples analyzed, the public stock split
announcements analyzed here do not affect stock price on the announcement day.
Reaction is observed from 27 to 30 days prior to the announcement date which
suggests that tombethabl anat keffioybpemiust act
information.

SUMMARY AND CONCLUSIONS

The purpose of this study was to test whether the investor can make an
above normal return by relying on public information impounded in a stock split
announcement. Using risk adted event study methodology, this study tests
Ahowo and Awhend public announcements of fo
affect stock price. Stock split announcement samples include 38 two for one, 39
three for two, and 10 reverse splits. A total of 3@, 7observations for the
announcement samples and the corresponding S&P 500 stock index were
analyzed using standard risk adjusted event study methodology. Results suggest
that the firmsé public stock split announcem
announcement day. Rather, for the two for one and three for two forward split
samples, stock price exhibited a significant positive reaction up to 27 days prior
to the announcement. Likewise, the observed market reaction is not different
between the two foone and the three for two forward split samples. Therefore,
the size of the split appears to have no impact on the degree of the positive
reaction. For the reverse split sample, stock price exhibited a significant negative
reaction up to 30 days prido the announcement. Results support the -semi
strong form efficient market hypothesis since stock prices adjust so fast to public
information that no investor can earn an above normal return by trading on the
announcement day. Investors indifferentheeayr the two forward stock split
announcement samples with a positive sign, whereas they view reverse splits as
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bad news. Management may be using stock splits to adjust stock price to a more

marketable range, downward with forward and upward for revelis® sResults

here suggest that management may not be able to influence the degree of the

mar ket s reaction by adjusting the size of
signs of insider trading activity up to twerdgven and thirty days prior to the

forward and reverse split announcements, respectively.
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ABSTRACT: In capital budgeting decisions theoretical superiority of the net
present value (NPV) criterion is based on the assumptions of perfect and efficient
markets, certainty of project life, no capital rationing, etc. Most of these
assumptions are ntttue in practice. The NPV criterion ensures profitability but
not liquidity. Much maligned payback period (PP) criterion emphasizes liquidity
but not profitability. Discounted payback period (DPP) rule however meets both
these and most of the charactecstiof an ideal decision rule. Almost all
textbooks in financial management discuss the DPP but coverage is inadequate,
incorrect or incomplete. This paper presents the basics of the DPP criterion and
extends it further by 1) examining its properties irmdeR) comparing the DPP

with other capital budgeting rules 3) deriving formulae for computing the DPP
under different pattern of cash flow and nature of discounting; and 4) the most
important extension is derivation of the conditions under which rediproicthe

DPP and the IRR will prevail, just in the same manner as the famous reciprocity
of PP and the internal rate of return (IRR).

INTRODUCTION

Among all the capital budgeting decision indices gayback period
(PP), in spite of theoretical limiiahs continues to be popular with practitioners.
Durand (1974), Hoskin and Murray (1979), Narayanan (1985), Shapiro (1981)
Statman (1982), and Weingartner (1969) just.i
and popularity for different reasons. Boardman et(k881), Blocher and
Stickney (1979), and Durand (1974) investigated relationship of payback with
Duration. Gordon (1955), Levy (1968) and Sarnat and Levy (1978) dwelt on the
reciprocal relationship of payback with the internal rate of return (IRR) criterio
The Discounted Payback Period (DPP) as an improvement to the PP escaped
their attention. Among all the decision criteriblet Present Value (NPV)
criterion is considered as theoretically superior to all others. However, it is based
on the assumption gberfect and efficient markets, independence of projects,
certainty of project life, no capital rationingtc. Most of these assumptions are
not valid in real life. Inthe real world, a variety of risk factors and market
inefficiencies require managers focus on both profitability and liquidity of
capital investments. The NPV rule ensures profitability but not liquidity, the
Payback Period (PP) rule ensures liquidity but not profitability. The only
criterion, which satisfies both, is the Discounted Paltizeriod (DPP¥riterion.
Over the last decade or so most of the textbooks in financial management
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mention the DPP rul e. Even the business <calc

[I-Plus Professional have builtn f uncti on O6DPB6 for computing
The DPP is simply the period during which the cumulative net present

value of a projectbés cash fl ows is equal t

interesting propertiedn most case# can be a preferred criterion over other

discounted cash flow techniques liket Present Value (NPV), Internal Rate of

Return (IRR), ModifiedinternalRate ofReturn (MIRR) and Profitability Index

(PI); etc. Unfortunately, many authors of textbook and journal articles have given

insufficient, incorrect and incomplete coverage toM®P06s properties and i

immense usefulness.

This paper is organized as follows: first, we list characteristics of an ideal
capital budgeting decision criterion and compare popular criteria. Next,
properties of the DPP critericare discussed in detailghits relationship with
other capital budgeting decision rulés examined.Various formulae for
computing the DPP under different patterns of cash flows will be presented.
Lastly, @nditions for reciprocity of the DPP and the IRR will be explored.

DESIDERATA OF AN IDEAL CAPITAL BUDGETING DECISION
CRITERION

An ideal capital budgeting decision criterion is expected to satisfy the
following ten characteristics. This author has attempted to enlist whether each
criterion meet these characteristics ornotl £t t er entry fAYOd means ye
entry ANO means no and a question mark (?)
meets the requirement under certain conditions.

P NPV

Py

Desirable characteristics P PP MIRR
Simple to understand Y
Easyto calculate Y
Measures profitability N
Ensures liquidity Y
Can adjust for risk Y
Considers all cash flows N
Adjusts for time value of money N
Consistent with the wealth N
maximization goal
9. Is unique number ? Y
10. Assumes realistic reinvestment N Y
of intermediate cash inflow

Nk~ wNE
<< <<Z=<~Z
Z<<<zZ<zZ<3
Z<<<Z2<V<T

D
Y
?
Y
Y
Y
N
Y
Y

Z<<<Z=<V=<

N
< <
<
< <

None of the indices mentioned above meet all the requirements of an
ideal criterion but the NPV and DPP rules conose.
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DISCOUNTED PAYBACK PERIOD (DPP)

Mathematically, payback period (PP) is the periogifdd which:
(1) =G x C
Where Gis initial cash outlay and@ cash inflow in period t 6

Discounted Payback PerioDRP) on the other hand is the period f& which:
(2) J (1+K)'= G x C
Where 6kbd6 is the cost of capital

The DPP, in other words, is simply the period during which the
cumulative net present value of a project is equakto. A project is acceptable
if DPP is less than its economic life or some predetermined period. Bhandari
[1989] examined usefulness of the DPP criterion under conventional cash flow
patterns. Since then mdstance textbook&ave included DPP methawl capital
budgetingchapterput only to a limited degree

AN EXAMPLE

A machine costs $10,000. If purchased, it will generate additional after
tax cash flows of $2000, $3000, $6000, $3000, and $2000 at the end of each of
the next five years respectivelyShould the machine be bought if the cost of
capital (RRR) is 14%7he calculation of Payback Period (PP), Discounted
Payback Period (DPP) and Net Present Value (NPV) is as follows:

Period t |0 1 2 3 4 5 R,
Cashflows G |-10,000| +2,000 | +3,000 | +6,000 | +3,000 +2,000 | R,
Cumulative -10,000| -8,000 | -5,000 | +1,000 | +4,000 +6,000 | R3
cashflow E ¢

20 P

Discount factor | 1.000 | 0.8772 | 0.7695 | 0.6750 | 0.5921 0.5194 | R4
at 14%

PV of casHflow | -10,000| +1,756 | +2,308 | +4050 | +1776 +1039 | Rs=

RoxR4
Cumulative -10,000]| -8,246 | -5,938 | -1887 -111 +928 Rs
PV of cash

40 DPINPV

For the abovementionedproject, thepayback (PP) is between 2 to 3
years If the cash flows are spread evenly within a y&®, is equal t®.833
years.Discounted payback period (DPP) is that period for whichctmaulative
present value is zerdhe DPP is between 4 and 5 yea4sl07 yearso be exact.
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This project is acceptable because D¥’less than five yearthe expected life of
the project The NPV is equal to $928 Since NPV is greater than zero, the
project is acceptableThus, both DPP and NPV rules come to the same
conclusion. This will always be true for projects with normal cash flow pattern.

Discounted payback has all the useful properties of traditional payback
and has an interesting relatiorpsiith the NPV, the IRRand the PI criteriaBy
accounting for time value of money and providing an objective decision rule, the
DPP criterionovercomes two serious limitations of the PP criteridine DPP
criterion alsomeets requirements number2l 3, 4, 5, 7, 8, and 10 listed above.
Normal or conventional projects (projects with one change in sign of cash flows),
which are acceptable according to the DPP criterion, are guaranteed to be
profitable. By considering the time value of money and discogiiash flows
at the required rate of return, this criteriensuresprofitability of the project
through period, fmuch in the same manner as the NPV criterion does.

The DPP method has other advantages. gingple to understandnd
easy to computeComputation of cumulative net present value for figuring DPP
is far less cumbersome than the computation of the IRR. In addition, DPP is a
more conservativeneasure of the relative liquiditgf an investment than the
traditional payback method. BecauB®P is always greater than the PP, an
investment dubbed as liquid according to PP criterion may not even be
acceptable according to the DPP criterion.

Discounted payback is a better gauge of@éhenomic breakeven point
than is the PPDPP can be interpted as a period beyond which a project
generates economic profit whereas PP gives a period beyond which a project
generates accounting profit. The NPV, the JRRd the PI criteria provide little
evidence of either breakven point of investment projsct DPPis a more
accurate measure of the recovepgriod of the original investmentnd is
thereforea preferred measure of uncertainty of a prajecomparison tahe PP
method. DPP allows foadjustment of risksimply by using riskadjusted
discount ate. The hgher the discount ratahe longer the DPP anthe less
attractive the project will become.

For a project with a shorter life, reciprocal of PP overestimates the IRR.
Since DPP is always greater than PP; rigprocal of DPP approximate¢he
IRR _more closely than the reciprocal of PP For a shorlived conventional
project the DPP method not only guarantees a minimum rate of return (the cost
of capital) througiNg, but its reciprocal gives a better estimate of the internal rate
of return (IRR) than does the reciprocal of PP.

Another interesting property of DPP is its relationship with other
discounted cash flow criteria namely, NPV, IRIRd PI. The DPP of a project is
the time horizonduring which the cumulative NPV equals zero; the IRfRads
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the cost of capital; and the PI equals one. Thus, acegut decisions for
"independent"” projects with "normal” cash flows based on the DPP criterion will
be identicato the decision based on the NPV, the IRR and the PI criteria.

For a projectwith normal or conventional cash flowthe DPP is a
unigue numberThe DPP based decision rule also provideslgective rulefor
decision making because accepting project if DPP is less than expected life of a
project involves no subjectivity. In mangstances the useful life of a project
itself is uncertain due to charggé technology,consumer taste competing
products, regulatory environmenetc. Use of the NPV, the IRRnd the Pl as
decision criteria in such circumstances is less desirbble the use of the DPP.
This is because the computation of the
the project.

The DPP criterion has one limitatidinat it shares with the PP criterion.
It ignores cash flows beyond the computed DPP (but lessRP because DPP is
always greater than PPMHowever, one may question assigning too much
importance to the cash flows beyond DPP because they are distant and uncertain.
This is especially true of foreign investments, which are exposed to a variety of
risks: expropriation, blocked funds, fluctuating exchange rates, shift in the
regulatory environment, political couptc. Thusoverseagprojects may have to
be abandoned before their useful life. Use of NPV, the tRfEhe PI criteria in
such circumstares is less desirable than DPP. This is because the computation
of DPP is not based on N, the useful life of the project. Furthermore, for
independent projects where one needs to make only an -aefmit decision,
ignoring positive cash flows beyorice DPPdoes not make a difference

DPP FORMULA FOR SPECIAL CASES

Equation (2) above computes DPP under the assumptions of unequal
cash inflows and discrete discounting. In this section, we present DPP formula
for different patterns of cash inflows and matwf discounting. Systematic
derivationrequires basic skills in college algebra.

Since terms in summatiegguations (2) follow a geometric progression,
formulae for DPP can be derived for each of the following cash flow patterns.

Case 1.f all the ca# inflows are equal and discrete and discounting is discrete
then DPP is period for which cumulative present value of cash inflows, C is
equal to initial outlayC,

i.e. EC/ (1+k)'=Cy

or C [1-(1+k)N/k = C, This equation can be solved fog, khe DPP to give

(3) DPP =In[1- {Cck/C}] / In [1+K] and PP = @C
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Case 2.If cash inflows areequaland discrete (as in case 1 above), but are
discounted continuouslyhén
(4) DPP = (1/Kk) In [1- (Co/ C) (€' -1)]

Example: Consider a project with an initial outlay of $10,00Q)(&nd yeaiend
cash inflows of $2,000 (C) for 10 years (N). Assuming the cost of capital (k) to
be 10%, the payback period (PP) is 5 yedlhe DPP using discrete discounting

is 7.27 years and DPP using continuous discounting is 7.46 years.

Case3l f cash inflows are growing (popr declining
= C,(1+9g)"* and assuming a discrete discounting then
(5) DPP=In[1-{Co (k-9)/C}] / In [(1+g)/ (1+K)}]

Case 4.1 f cash flows are growing (or declining
discounted continuously then
(6) DPP = In [H{1-(1+g).€“{Cy/C,**} /In [ (1+g) €"]

THE RELATIONSHIP BETWEEN THE IRR AND THE DPP

Gordon(1955 showed that in case of perpetual and constant earnings from
an investment, the reciprocal of the PP is equal to IRR and vice versa. Perpetual life
for securities like common stock, preferred stoakd consol (pgetual bond) is
obvious. Capital investments rarely have perpetual life therefore reciprocity of PP
and IRR is a gross simplification. Now assuming that capital assets have finite and
shorter life how do (a) PP and DPP respectively relate to the IRRatesl diefore
the shorter the life of a projecthe reciprocal of PP overestimates the IRR. ia th
situation, it can be shown that the reciprocal of DPP is closer to the IRR than the
reciprocal of the PPHow long project life has to bso that reciprocabf DPP is
equal to IRR Let us take thease of constant and equal cash inflows.

fCoi s initial outl ay, C is constant annua
expected | ife in vyearthentheRP (akditheiDBP t he cost o

(Ng) are respectively,

_GCo
== 7
Np= ¢ (7)
and
_|n(1_cik)
_ C cC_1
Ng=———=— ,Wherek< —=— (8)
In(1+ k) Co, PP

the IRR (r) on the other hand is given by,
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Co_(1-A+r)",

C r ©)

Substituting (9) in (8) we have the relationship between the DRPafid the
IRR (r) as follows,

-In[l-i:{l-(1+ r)"}]

Ne= In(1+ k) 10

For k =0 and n =, the PP equals the DPP, and each is equal to the reciprocal of
the IRR, in othewords,

1
Na= Np=— (11)

For k>0, Ne>N, always, and the difference {NN,) becomes larger and larger

as oO0ko, the cost of capi madthereievanceaas e s .

the DPP over the PP as a capital budgeting decision criterion. The relationship
between the DPP and the IRR is rather complex. But,
for a project with a perpetual life (n=), equation (1Psimplifies to

-In[l-E]
PP=——T_ fork<r (12)
In[1+ K]
In order to make the DPP N e qu al to the reciprocal
with 1/Ngin equationl 1 0) and sol ve for 6éné , step

-In[l-kNd{l-(1+§)'“}]

— d
Ne In(1+ k)

Multiplying both sides by In (1+k) we get,
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N[ In(1+ K)]= - In[1L - KNe{1- (1+ Ni Y}

d

eNan@0= 1 - N {1-(1+ Ni )}

d

o

Finally, solving the equation above for én

1
-1 _ _ ~NgIn(@+kK
_ nit kNd{:L © T
n= 1 (13)
In(1+ —)

d

Equation (13) thus determines how long a project should last in order that its
DPP will be equal to the reciprocal of its IRR.

AN EXAMPLE:

Consider a project with an initiautday (G) of $10,000 and subsequent
cash inflows (C) of $2,000. The payback)Nherefore, is 5 years. If the cash
inflows are perpetual, the IRR (r) will be 20%, which is exactly equal to the
reciprocal of t he pay b a dskfinite, sayl bOweaxse r |, i f the
the IRR equals 15.1%, which is almost 25% below the reciprocal of the PP. Now
assume that the cost of capital (k) is 5%. The DPJ itn equals 5.9 years,
and the IRR (r) equals 15.1%. The reciprocal of the DPP, that is 18 9s a

closer approximation of the | RR. I f the pro
equal to 16.9%, which is exactly equal to the reciprocal of the DPP. From
equation (13), we can calculate the value of

Table | showghe DPP for different values of the cost of capital (k) for
projects with constant cash inflows of $2,000, $2,500, $3,333, $4,000
respectively. The disparity between the PP and the DPP increases as the cost of
capital (k) increases. Note that the DPRéaser reached if the cost of capital (k)
is greater than the reciprocal of the payback period.
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TABLE | DISCOUNTED PAYBACK PERIODS (DP?DF AN $10,000
INVESTMENT (C, )WITH CONSTANT CASH INFLOWSC)

C Cost of
Capital, kY 0%’ 5% | 10% | 15% | 20%° | 25%

$2,000 Dscounted| 5.00 5.90 7.27 | 9.92 | 8.83 -
$2,500 Payback

Period 400 | 457 | 5.36 | 6.56 | 503 -
$3,333(inyears) | 3.00 | 3.33 | 3.74 | 428 | 380 | 6.21
$4.000 250 | 274 | 3.02 | 336 | - 4.40

'DPP =-In [1-(PP)K] / In (1 + k) for a project with constant annual inflows
>DPP = PP = gC, when k=0
® DPP does not exist if k > [1/PP]

Table Il presents the IRR for different project lives (n). The IRR
increases as projectdifincreases but at a slower rate. At a zero cost of capital,
the DPP equals the PP, and the reciprocal
infinite. However, at a | ower val ue of
reciprocal of the DPP is clesto the IRR than the reciprocal of the PP. For n =
12 and k = 5%, the IRR is exactly equal to the reciprocal of the DPP. This can be
verified by using equation (13).

TABLE Il INTERNAL RATE OF RETURN (IRR) AND RECIPROCAL

OF DISCOUNTED PAYBACK PERIO (DPP)FOR DIFFERENT COST OF
CAPITAL

Project Life | 5 7 9 11 12 13 | 20 a

(years)Y

IRR (%) 0|92 | 137 16.2 | 16.9| 17.5|19.4 | 20.0

1/DPP at5% | - | 169 | 169 | 169 | 16.9 | 16.9| 16.9 | 16.9

1/DPP at 10%| - - 13.8 | 13.8 | 13.8| 13.8| 3.8 | 13.8

1/DPP at 15%| - - - 10.1 10.1| 101 | 0.1 | 10.1

SUMMARY AND CONCLUSION

In capital budgeting decisions, the theoretically superior net present
value (NPV) rule ensures profitabilityut not liquidity. The highly maligned
payback period (PP) ensures liquidity but not profitability. The discounted
payback period (DPP) ensures both. The DPP rule meets most of the
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characteristics of an ideal decision criterion but textbooks in financial
management give insufficient, inaccuragmdincomplete coverage to the DPP.

A projectos usef ul i fe i s exposed to ris
technological, regulatory factgras well aschangs in consumer taste. In such
scenaris the use of th&lPV, the IRR,andthe PI (which all assume a fixed life)

as decision making criterion become less desirable than the D paper
discusses usefyiroperties of DPRas well aspresentformulae for computing
DPP under different patterns of cash flowbeTfamous reciprocal relationship
between PP and internal rate of return (IRR) does not hold forl#flegotojects.

The reciprocal of DPP is closer to IRR than reciprocal of the PP. This paper
derives conditioa (of project life) under which the recipraicof DPP is exactly
equal to the IRR.
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ABSTRACT: The passage of the 1996 Farm Act provided producers something
they had never experienced before, the freedom to planaNyr any crop they

chose. Because of this freedom, producer 6s

and government policy variables in allocating farm resources is expected to differ
for the period before and after 1996. The current study follows thatlite by
comparing elasticities between the two periods. However, unlike the past studies,
the elasticities are with respect to revenue per acre rather than commodity price,
which is consistent with the way direct government payments are calculated in
the current (2008) Farm Bill. Hence it allows for easy analysis of the current
Farm Bill. We estimate a Translog cost function of one output (a composite of
corn, soybeans, and wheat) and three inputs (acreage of each crop). Panel data of
four U.S. states Nebska, lllinois, Indiana, and lowa, from 1986 to 2007 is used
for more variability. Preliminary analysis shows significant difference in
elasticities between the two periods (198®6 and 1992007). Corn acreage
responded more to changes in revenue perx i the post 1996 period than in

the pre 1996 period. The reverse was obtained for soybeans. The results also
show that wheat is the least important crop among the three and its importance is
diminishing over time. Based on Morishima elasticity of stitsbn, there is a
significant substitution between corn and soybeans acreages.

INTRODUCTION

Acreage response studies are usually done to investigate the impact of
government policies on farming. In the United States, there have been about 16
farm bills since 1933, all of which have had some impact on farming and food
production. As a result, this topic is of interest to many researchers and has
resulted in many acreage response studies.

The first major farm bill designed to increase crop values wWas t
Agricultural Adjustment Act of 1933. To achieve this goal, farmers were
required to reduce crop acreage in exchange for federal government subsidies.
Subsequent legislation made extensive use, to varying degrees, of supply
management tools to achievatsd policy goals of price and income supports
until the passage of the 1996 Federal Agricultural Improvement and Reform
(FAIR) Act. The 1996 Act, popularly known as the Freedom to Farm Act,
represented a major shift in the way government provided suppothe
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agricultural sector and provided producers something they had never experienced

before, the freedom to plant virtually any crop they chose. Given the planting
flexibility provided by the 1996 Act, prod
influences andgovernment policy variables in allocating farm resources,

especially crop acreages, is expected to differ for the period before and after the

1996 FAIR Act. The purpose of this study is to investigate this expected

difference and to determine if acreagsponse elasticity for corn, soybeans and

wheat has increased since the passage of the 1996 FAIR Act.

PREVIOUS STUDIES

Acreage response literature is replete with many studies using diverse
models, estimation techniques, and explanatory variableg]Iwith a common
goal of determining acreage responsiveness to market incentives. Previous
studies have shown that using disaggregated (e.g.;let@leor regional) data
yields larger response elasticities than does the use of aggregated data because
same variability is lost in the latter (Winter and Whitaker 1979; Nutt et al. 1986).
In regard to estimation method, although some studies (Choi and Helmberger
1993; Krause et al. 1995; Lee and Kennedy 2008; Lin et al 2000) utilized
seemingly unrelated regggion (SUR), ordinary least squares (OLS) is the most
commonly used estimation method. In terms of using OLS, several studies
(Winter and Whitaker 1979; Davidson and Crowder 1991) estimated double log
functions, which are appealing mathematically but Rekibility since elasticity
estimates are assumed to be constant over time. Other functional forms, such as
Transcendental Logarithmic (translog), Rotterdam and Almost Ideal Demand
System (AIDS), are flexible since @agpriori restrictions are imposed.

Although traditionally used in demand analysis, Lee and Kennedy (2008)
successfully applied the Rotterdam model in their acreage response study. They
argued that crop producers are in fact consumers of land, thus the quantity of
land demanded by a farmigr a reflection of the expected economic incentives.

In addition, since farm land is shared among different types of crops changes in
relative expected economic incentives result in changes in the acreage demanded
for each crop. One of the strengths afxfble models is that it allows for all
crops to be estimated simultaneously, estimation of input substitution, and also
account for the relative acreage distribution changes through restrictions.

Although the approach taken by Lee and Kennedy (2008}rites the
applicability of alternative model formulations for acreage response analysis,
their results are of limited benefit for the current study. Their choice of function,
the Rotterdam model, is restrictive due to the assumption an underlyiag line
production function. They used aggregated data, which has been found to
underestimate elasticities. In addition, their choice of long time series data (1963
to 2007) limits the reliability of attributing elasticity difference between the
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before and aér periods, if any, to market incentives since technological change
could be responsible for the difference as well (Whittaker and Bancroft 1979).

The current study attempts to estimate acreage response to market and
government incentives for the prand post1996 periods by using panel data.
The estimation involves a flexible function which depends on crop production
and accounts for crop share dependence. The degree of substitution between
acres allocated to different crops is determined for the tewogs. The
development of the model used is discussed below.

CONCEPTUAL FRAMEWORK

Acreage response analysis from a ficonsunm
plausible. In this case, a farmer (the consumer of cropland) will allocate acres of
land to a given nmber of crops to achieve an objective (cost minimization, profit
maximization or utility maximization). Determining the appropriate functional
form to analyze this behavior is always a challenge. Most demand functions, such
as Rotterdam used by Lee and Kedy (2008), assume an underlying linear
production or utility function, which may be far from reality. A translog function
allows for economic effects inferences without imposing a restrictive linear
function since it is a secormlr d er T ay | aoxihaion ofeanyi velk a p p
behaved function (Christensen et al., 1973). A translog cost function allows for
the derivation of share equations which are the Hicksian demand equations,
h(p,0)where p is price anduis a given ével of utility. Therefore price

becomes the most important variable in the function.

In most past studies, expected prices, futures prices, or target prices were
used as the price variable. Other factors such as expected net returns per acre
(Davison ad Crowder, 1991; Lin et al. 2000; Duffy et al., 1993) and acreage
value (Lee and Kennedy, 2008) have also been used. According to Davison and
Crowder (1991), net expected return has greater influence on acreage than
expected price. The acreage value usgd.ee and Kennedy (2008) is in fact
revenue per acre. Currently, the use of revenue seems more appropriate than
price because of the type of payments made to producers under current
government policy.

From a given translog cost functiod = f (V,Q)and associated share
functions S=g(v,Q), an increase in acreage value of ciofV;), ceteris

paribus will cause the optimizing farmer to allocate more acres to icidpnce

a positive relationship is expected to exist betw&emd V; unlike the negative
relationship in a typical demand function. Consequently, a negative relationship
betweer§ andV, (i )iindigate that cropsandj are substitutes.
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There are several measures of the degree of substitutability of any two
inputs or factors of production. While the early measures, Hicks (1932) and
Robinson (1935) are applicable to a t#factor scenario; for a muifactor
scenario, the Allen Elasticity of Substitution (AES) and Morishima Elasticity of
Substitution (MES) measuresre preferred (Allen, 1938; Morishima, 1967).
While AES has a high tendency of treating two inputs as complements, MES has
a high tendency of treating them as substitutes. Regarding superiority, Blackorby
and Russell (1989) showed that MES is the appatprimeasure of ease of
substitution along an isoquant. MES for factoasid] is given as
(1) M;=¢-¢

Whereg; is the crosgrice elasticity of demand for factpwith respect

to the price of factor, and g, is the own price elasticity of factar In general,
anM; >0 implies i andj are substitutes while amM; <Oimplies they are

complements. However, using acreage valljeréverses the interpretation since
an incease irV; is expected to have a positive impact on acres allocated to crop i

and negative impact on that of crop j. The formula for obtairepande; is
discussed in the next section.

EMPIRICAL MODEL

A Translog cat function with acreage value (crop price x yield) as the
main explanatory variable was used for the analysis of acreage resporesadpre
post1996. We assumed a enatput and thregput model (equation 2), where
the output is a composite output of tbern, soybeans, and wheat. The three
inputs include corn acreage, soybean acreage, and wheat acreage.

(2) INC=a, +a,InQ+05a,(nQ)? + 3 b,InV, +054 & b, (nV, v, )

i=1 i=1j=1

+3 dInQInV, +057,T>+3 r,TInV, +§ gdInV,
i=1 i=1 i=1
where C is the total acreage value for the three crops; Q is the Fisher output
guantity index;V; is acreage value of crop i; ard is time to account for
technological change over time. The corresponding share and revenue functions
are as follows

B S=b6+a3 b, InV,+dInQ+r, T+ gdInV,
i=1 i=1

(49 R=a,+a,InQ+g dnV,

i=1

'3
where§ = Y CA ;andC=8V,3 A
i=1
i =1, 2, or 3 for corn, soybeans or wheat respectively
V; =P; x Yield of crop i
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P; = max(P.4, loan rate)
A = number of acres allocated to crop i

The theoretical restrictions imposed are
Symmetry b; = b;
Linearhomogeneit g 6, =13 6; =083 d =0,g§ r; =0

Using coefficients from equation (2), elasticities were computed as follows
5) 6 =b; +S;-J;

where
uS J; =1fori=jY own"priceelasticity
T J; =0fori, jY crosg price"elasticity
In this case, Apriced refers to fAacreage val

The model was estimated using panel data for the period 1986 to 2007
for the states of Nebraska, lllinois, Indiana, and lowa. The panel datysta}
increased the sample size without worrying about the effect of technology on
acreage response which could be an issue in the case of a long time series data.
Panel data also allow time and space dimensions to be captured at the same time.
Production (output, vyield, and acres), price and loan rate data by state were
obtained from the U.S. Department of Agriculture (USDA) website.

Preliminary analysis of the crop share data was done to provide some
expectation of the regression results. The araipsiolved time series plots from
1986 to 2007 for the three crop shares and each state. These plots are presented in
Figure 1.

R e I I I R A I i I R I
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Figure 1. Tlme Serles Plot of Crop Shares by State 19 6 1
means share_lllinois_corn; sh: soybeanswiiea)

2006

o 280i.cn:

The time series plots of the crop shares show corn as the predominant
crop in the four states and a strong but inverse relationship between corn and
soybeans. As a result, the two crops are expected to have influence on one
another. As shown iniure 1, wheat is the least important crop and its share has
declined over time in all the four states. Based on the relative shares, wheat is not
likely to have influence on corn and soybeans except probably in Nebraska.
Although illustrative, these plotdo not give any indication whether or not the
degree of elasticity has changed since 1996. This can only be determined by a
quantitative analysis.

EMPIRICAL ESTIMATION

The system of equations (2, two of 3, and 4) was estimated as seemly
unrelated regssion (SUR) using SAS version 9.1 with the theoretical
restrictions above imposed. Estimates were obtained for the periods 1986
and 1997- 2007 to capture the difference between the anel postL996 Farm
Act (Table 1).

Table 1. Estimation Resslbf the 1 OutpuB Inputs Translog Cost Function

Variablé  Estimate P-value Estimate P-value
Pre1996 Post1996
Intercept -16.367 0.0521 4,555 0.6296
InQ 1.824** 0.0007 1.868** <.0001
INQINQ 3.181** <.0001 4,914** <.0001
InV1 0.518** <.0001 0.458** <.0001
InvV2 0.251** 0.0087 0.480** <.0001
InV3 0.232** 0.0105 0.062 0.3677
InV1inV1  0.304** <.0001 0.371* <.0001
InV2InV2  0.279** <.0001 0.303** <.0001
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InV3InV3  0.084** 0.0004 0.052** 0.0004
InV1llnvV2  -0.249**  <.0001 -0.311** <.0001
InVilnV3  -0.054*  0.0158 -0.060*  0.0009
InV2Inv3  -0.029 0.1905 0.008 0.5916
InQInV1 0.853** 0.0306 1.110** 0.0015
INQInV2 -0.923**  0.0108 -0.613* 0.0715
InQInVv3 0.070 0.6897 -0.497*  0.0028
T 2.494** 0.0026 0.296 0.6228
TT -0.061*  0.0018 -0.005 0.6275
TInQ -0.106 0.2284 -0.084*  0.0063
TInV1 0.280** 0.0053 0.029 0.3051
TInv2 -0.235**  0.0072 -0.005 0.8793
TInVv3 -0.045 0.2497 -0.025* 0.0584
DInV1l ne -6.515*  0.0274 -1.122 0.3993
DInV2 ne 6.433* 0.0381 1.101 0.4251
Comn: R 0.738 0.826
Soybeans: R 0.928 0.918
Wheat: R 0.711 0.864

**Statistically significant at 5 percent *Statistically significant at 10 percent
Yy - acreage value; Qoutput; T- techndogy; 1- corn; 2- soybeans; 3wheat

As shown in Table 1, most of the estimated coefficients are statistically
different from zero at 5 percent significance level. Only wheat acreage value is
insignificant at any conventional level in the p&996 results; a result which can
be attributed to the declining share of wheat acreage shown in Figure 1. The
estimated coefficient for the technology (T) is positive in both @nd postL996
periods, but statistically significant in the gt896 period only. fie positive sign
indicates that acreage value increases with improvement in technology. However,
technology will not affect the elasticities estimates since it has been correctly
captured in the pr&996 period and is not significant in the ph986 perial.

Using the estimated coefficients, oywrice and cross price elasticities
were computed using equation (5). The results are presented in Table 2; however,
it should be noted that Apriced is represent
or fr evaecnruee. oper
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Table 2. Estimated OwRricé' and CrosPrice’ Elasticities for Corn, Soybeans,
and Wheat (pralues in parentheses).
Corn Soybeans Wheat
Pre Post Pre Post Pre Post
1996 1996 1996 1996 1996 1996
Own-price 0.148* 0.219* 0.902* 0.222** -0920* -0.859*
(0.0452) (0.0193) (0.0003) (0.0754) (0.00®) (0.0008)
Crossprice with respect to:

Corn -0.823* -0.302* 0.201 -0.492**
(0.0016) (0.0281) (0.3279) (0.0749)

soybeans -0.179* -0.176* 0.719* 1.351*
(0.0016) (0.0279) (0.00@®M) (0.00Mm)

wheat  0.030 -0.043 0077  0.058
(0.2989) (0.1231) (0.3662) (0.1858)

**Statistically significant at 5 percent *Statistically significant at 10 percent
Y Price represented or measured by acreage value or revenue per acre

The corn owrprice and crossrice elasticity estimates are reported in
Table 2. As shown in Table 2, a 10 percent increase in acreage value will lead to
1.48 percent and 2.19 percent increase in corn acreage-i9@Beand post
1996, respectively. Thus, the results indicahat corn producers are more
responsive to market incentives in the pti396 period than in the pf996
period; a result which is expected given the increased planting flexibility
provided by the 1996 Act. As expected and shown by the-prass elaticity
estimates, an increase in soybean acreage value decreases corn acreage in both
periods; however there is a slight decline in responsiveness in thd996st
(0.176) compared to the pi®96 period (0.179). Cotwheat elasticity is not
statisticallysignificant at any conventional test level.

The soybeans results, also reported in Table 2, mimic those of corn
except that the responsiveness in the-fi886 period is substantially less than
that of the prel996 period. Part of this decline can belained by the rapid
shift in acreage to soybeans in the year immediately following passage of the
1996 Act; for example, soybean acreage increased 9% between 1996 and 1997
compared to a 2.7% and 3% increase in the period-1996 and 19971998,
respectiely. While the initial large shift in acreage to soybeans observed in 1997
is attributed to the introduction of planting flexibility, acreage allocations in
subsequent years are the result of producers responding to the market conditions
experienced at thigme. Thus, the decline in acreage responsiveness in the post
1996 period could be expected given the amount of time that has passed since the
large initial adjustment to the planting flexibility provisions in the 1996 Act.
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The wheat ownand crossprice elasticity estimates reported in Table 2
are not consistent with the results expected or those of corn and soybeans.
According to the estimated values, an increase in wheat acreage value results in a
decrease in wheat acres while an increase in corsoyibean acreage value
results in an increase in wheat acreage. These inconsistencies may be due to the
small crop share for wheat in each of the states included in the study;
furthermore, it is likely that the model fails to capture one or more of the
important influences in allocating acreage to wheat production. For example,
there is limited substitutability between wheat land and corn or soybean land.
Wheat requires less water, hence land allocated to wheat cultivation would
require significant irrigabn to make it suitable for either corn or soybean
cultivation.

The estimated owrand crosgrice elasticity estimates reported in Table
2 suggests that the planting flexibility provisions in the 1996 Act have resulted in
a change in the responsivenegsacreage to market incentives. However, it is
also useful to examine if the degree of substitutability between the three crops
have changed since the passage of the 1996 Act.

AcreageSubstitution: To examine the degree of substitutability of lanthieen

the three crops (corn, wheat, and soybeans), the Morishima Elasticity of
substitution (MES) was computed for each crop using equation (1). The results
are reported in Table 3. The results indicate substitutability between corn acres
and soybeans a&s.

Table 3. Comparison of Morishima Elasticity of Substitution (MEBstimates
for Corn, Soybeans, and Wheat for Paed PostL996.

Corn Soybeans Wheat

Pre Post Pre Post Pre Post

1996 1996 1996 1996 1996 1996
Corn - - -1.08 -0.39 0.95 0.82
Soybeans -0.97 -0.52 - - 0.99 0.92
Wheat 0.75 0.003 -0.18 1.13 - -

Y™MES < 0 crops are Morishima substitutes; MES > 0 crops are Morishima
complements

As shown in Table 3, both corn and soybeans are Morishima substitutes
(MES < 0); however, the degresubstitutability declined after 1996. For
example, prel996 a 10 percent increase in acreage value of corn or soybeans
resulted in almost the same percent decr ease
post1996 that same 10 percent increase in acreage Vs a less than six
percent decline in acreage. The results also indicate that the substitution between
corn acres and soybeans acres is asymmetric. Using th&98sfigures as an
example, a 10 percent increase in corn acreage value leads to aceat per
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decline in soybeans acres but a 10 percent increase in soybeans acreage value
leads to a 3.9 percent decline in corn acres. Barring any useful information the
model might have missed (as noted in the above), the results indicate that wheat
would be chssified as Morishima complements (MES > 0) with corn and
soybeans in the pe40©96 period.

Current Farm Legislation: Agricultural policy, beginning with the Agricultural
Adjustment Act of 1933 and continuing today with the Food, Conservation, and
Energy Act of 2008, have used various policy tools to achieve their stated
objectives of price and income support for agricultural producers. Although the
government payments provide an important source of income to the farm sector,
the programs used to delivihese payments have undergone significant changes
over time. In the last 20 years, a series of fundamental changes in commodity
programs (e.g., the planting flexibility provisions in the 1996 Act, the counter
cyclical payment program in the 2002 Farntl)Band other agricultural policies
have moved the farm sector towards more market oriented decisions and less
government involvement.

The most recent farm bill, the Food, Conservation, and Energy Act of
2008 (or the 2008 Farm Bill), continues this movaméowards market
orientation by continuing programs enacted in previous legislation (e.g., counter
cyclical payments, marketing loan assistance program, and direct payments) and
introduces a new average crop revenue election payment (ACRE) program,
availeble beginning 2009, as an alternative to the cotnyelical payment
program. The ACRE program is essentially a guaranteed revenue program where
revenue guarantees are determined using-letaéé yields and national prices.
Payments are triggered whthe state revenue for the crop is less than the ACRE
program guaranteAND the ACRE actual farm revenue is less than the ACRE
benchmark farm revenue. In addition, the ACRE program is designed to reduce
income volatility for participants with the provisighat the ACRE guarantee
cannot change by more than 10% from the previous crop year. In exchange for
these benefits, producers electing to participate in ACRE have their direct
payments reduced by 20%, marketing assistance loan rates reduced by 30%, and
must remain in the program for the duration of the 2008 Act. It is expected that
the ACRE program will provide increased revenue stability for producers without
negatively impacting the interaction of supply and demand forces in determining
market prices.

CONCLUSION

Changes in farm program provisions have served as the motivation for
many of the acreage response studies in the literature. Many models and
variables have been used to this effect. To examine if the planting flexibility
provisions introducg in the 1996 FAIR Act impacted the acreage responsiveness
of selected commodities, an acreage response model utilizingagneerevenue
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explanatory variable was estimated and used to construct awahcrossrice
elasticities for the preand post1996 period. The model, translog cost function,

is based on crop production but allows acreage allocation to be analyzed from
demand perspective. The results obtained are consistent with theory and
observations in the study areas. Corn and soybean are imports in
Nebraska, lllinois, lowa, and Indiana. A change in the acreage value of either
crop has a positive impact of acreage demanded for that crop and a negative
impact on the other crop. Hence, acreage value is influential in planting
decisions.

As farm programs move away from supply management tools to achieve
policy goals to more market oriented tools, producers will move away from using
program incentives in their crop allocation decisions to responding to market
signals. The advent of using ave@ue approach, as opposed to a price support,
to achieve policy goals means that models used in estimating acreage
responsiveness will need to incorporate revenue measures (e.g., crop value per
acre or revenue per acre) in order to account for farm potfipacts on crop
production. Thus, models such as the one used in this study will be useful in
future policy analysis.
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ABSTRACT: We as humans all share one small home while individually we live

in separate houses. Our collective home is the Planet EartHl. tB¢ animals,
humans dominate our planet. Hardly any place is left where human effect is not
felt. Of much concern has been the atmosphere which has been altered by gases
produced by humans such as chloroflurocarbons, resulting from chemical
processes @mn to natural systems. Since the days of the Greek genius
Archimedes, solar energy has been proposed as alternative source of energy. The
concept has been known for 2500 years. Since the dawn of time, the sun has
been a vital source for life and religioTwo hypotheses were tested. Based on a
sample of 400, a survey study was conducted to determine as to how university
and college students, our future business leaders and scientists, perceive the
importance of solar energy and to what extent they amglifr with its vital
characteristics.

INTRODUCTION

Many who commute to work or sail the seas are aware of human debris
in our waters. Chocked up by pollution, lakes are drying up so are rivers in every
continent. The pr epon dnd rgmagslands hasf beewor | d 6 s fo
compromised indefinitely. For a sobering example, Armenia was once entirely
covered with forests. In 1991, when it declared independence form the Soviet
Union, the forest land had dwindled to 12 percent. Since 1993, over 100,000
hed ares of Armeniads beautiful forests have &
to supplement a war driven shortages of heating fuel. Presently, only a mere 8
percent, or roughly 240,000 hectares, of the country is now covered with forests.

According to Kauffeld (2008), if the current rate of deforestation
continues, Armenia will become a desert by the year 2030. The likely fate of
Armenia from a total forest to a total desert should serve as a cogent wakeup call
to all of us inhabiting the Planet Eartbver the last three hundred years, humans
have transformed this planet in many ways. In some instances, we have improved
life; in others, we have jeopardized existence of societies on this fragile planet.

Automobiles have been the arch polluters of th&irenment and,
therefore, are the main cause of climate change with serious repercussions and
consequences. The sun and volcano eruptions used to be the major players in
influencing the climate change. Presently, humans have the most impact on the
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E a r tclmats change. It has been established that humans create greenhouse
gases which block the outgoing thermal radiation that comes from the Earth
(Gran2008).

Approxi mately 86 percent of the worl dés
fossil fuels, such as coal, naal gas, and oil (Henry 2008). These energy
sources are the major causes of global climate change. There are many different
prospects of alternative and renewable energy running the gamut of wind, solar,
and hydreelectric energy. These alternative s@scan help reverse some of the
damaging effects of climate change caused by current energy producing ways
and methods. One of the fastest growing energy sectors in the energy industry is
wind power which, unlike solar technology, cannot be readily used in
automobiles (Henry 2008).

In fact, for over ten years, the former Vice President and Nobel Peace
Prize winner Albert Gore (2008) has been warning the international community
about the ill effects of global warming. To reverse the damage in a few years
would be I ike catching IlIightening in a bott
controversy, though. Some scientists claim that climate change is not new; we
have always had change in the climate throughout the ages.

For example, the Arctic explorer Sirhlo Franklin in his attempt to
discover the Northwest Passage in 1853 found his two ships stuck in ice for five
years due to a freak of change in climate (o0
(2003) which did not allow ice to melt during the summer therelogiog the
demise of the expedition. Thus, one of the constants in climate has been change.
However, one thing is unequivocally true: fossil fuel is imperceptibly causing its
damage to humans, animals, and plants. Therefore, something should be done to
stopthe Kkiller.

Jordan (2008) has pointed out that if one were to visit the museum of the
National Academy of Sciences (NAS) in Washington, one would see a sobering
exhibit which reveals how much of coastal Maryland will be flooded by the
Chesapeake Bay the mean sea level rises by a mere 0.5 meters. With the
concurrent melting of glaciers and icecaps, the fate of some low lying places
around the world will share the same fate experienced by the mythical city of
Atlantis.

Throughout the ages, mankind hémsind solutions when faced with
fundamental problems. The present age is not exception. We have many
entrepreneurs now working on environmental problem day and night. In fact, a
creative entrepreneur can benefit from the demise of the planet by offering
products and services to alleviate, if not eradicate, the impending effects of
climate change. One such product would be solar thermal energy.
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Harnessing sunlight into electricity seems to be reinventing itself in
California. The California Proposition 2@08) is testimony to the emerging
change in policy. The idea dates back, however, to ancient Greeks. The concept
has been known for 2500 years. In the 1500s, Leonardo da Vinci refined the idea
for boiling water for a dye factory with the heat generatedatcurved mirror
four miles in diameter. Such an impractical mirror was never built, but his
mentor, Andrea Verocchio, successfully tested the idea a century ago by devising
a smaller one to be used in soldering (Perlin 2008); therefore, the solar thermal
energy fails to qualify as a 20th Century innovation.

Since the dawn of time, the sun has been a vital source for life.
Therefore, humankind has entertained long ago the idea of solar energy (Clark
2007) . I n recogniti on ,tke thd daty Paysiansé s power ,
worshipped the sun. Till today, we have the Zorarstorian religious sect alive and
well in India and Persia, albeit persecuted by the dominant religions there.

After a brief history of the solar energy, two hypotheses are saaiegd
the methodology of a survey study is presented, followed by the analysis of the
collected data and interpretation of the findings is covered with a brief conclusion
and implications.

A BRIEF HISTORY OF SOLAR ENERGY

Solar energy is derived from tlsein in a form of ultraviolet rays. It was
first applied by the Greek genius Archimedes in 212 B.C. He used solar energy to
defend the harbor of Syracuse against the Roman fleet (Perlin 2008). Archimedes
devised a mirror or i beditto senfige tontieshippr 6 as t hey
of the Roman fleets while standing on shore (U.S. Department of Energy 2009).

Since then, it took sixteen centuries for Salomon de Caux to construct the
first solar device, a sol ar madgupofe in 1615.
glass lenses, supporting frame, and an airtight metal vessel containing water and
air. This produced a small water fountain when the air heated up during
operation. This was considered to be more of a toy than a device, but it was the
first pudished account of the use of solar energy since the fall of the Roman
Empire. Since then, other uses of solar energy have centered on the solar roof and
the solar oven (Ericsson2008).

Interestingly enough, more than 250 years ago, Comte de Buffon, a
French experimentalist, directed 124 flat mirrors on a model ship in Paris and
burned it, demonstrating that Archimedes indeed could have burnt the Roman
fleet as ancient historians claimed (Perlin 2008).
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In the 1800s, people became worried over steam engine i nsati abl e
appetite for fuel produced by coal of which Europe was on the verge of complete
depletion. The industry had to turn to other sources of energy. One scientist went
out to build a distshaped mirror that focused sunlight onto a boiler to help
resolve what he believed was the impending demise of fossil fuels.

During the First World War, the first economical segp@wered engine
was operating in Egypt which had little in the way of accessible fuel. A few years
later, the region surrounding Egygiscovered plenty of oil. Likewise oil was
found in North America. The worry about energy subsided from then on, and the
interest in solar power diminished, if not dissipated.

RECENT INITIATIVES AND TECHNOLOGICAL DEVELOPMENTS

Solar power, which has beelaimed as the best innovation on the energy
horizon for ages, seems to be reaching a tipping point to acquire a critical mass.
Given the high price of oil, the current energy crisis, and the knowledge of the harm
burning fossil fuels can cause such lasate change, there is a renewed interest by
some scientists, government officials and entrepreneurs to focus on this old, but
evolving solar technology as an alternative source of clean and renewable energy.
Besides, President Obama Barak has promiseditierican people to relieve them
of the costly dependence on foreign oil by

Advocates for the technology of solar thermal energy have estimated that
the world would need | ess e¢rfistopowerthe percent
entire globe. Ettestol (2007) argued that with solar energy we could produce fresh
water for irrigation to make arid landscapes green and provide food for all peoples.
According to Perlin (2008) this would be a herculean task to achiemethe
successful operation of the ther mal pl ant
drenched Mojave Desert provides some hope.

Early in 2008, San Francistiased Pacific Gas and Electric Company
contracted with BrightSource Energy, Inc.dupply power it plans to generate at
three plants in the sunny California desert (Jacobs 2008). Southern California
Edison has also signed agreements with eSolar, Inc. to buy power from solar
thermal facilities to be built in the Antelope Valley, nortlLos Angeles. Both of
these suppliers expect their first plants to be operational in 2011 (Jacobs 2008).
Rosenbloom (2008) has reported that recently chains likeMdal k t Kohl 6s,
Safeway and Whole Foods Market have installed solar panels on thsirt@oo
generate electricity on a large scale. The primary reason for racing is to beat a
December 31, 2008 deadline to gain tax advantages for these projects. Likewise,
Bruce (2008) has reported that it was the
enery in 23 of the California stores.
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A few nations are also hopping on the bandwagon to utilize solar energy on
an extensive scale. For example, SHog (2007) has indicated that South Korea
planed to break ground for dshtdriedwor | dés bi gg
diversify its available sources of energy which is basically clearrT8ainnics, the
German solar power company, will build the solar plant in Shinan, near the
southwestern tip of South Korea, by late 2008.

Germany is another country tdemined on harnessing the sun. German
legislation (known as 100,000 Roofs Law, due to its goal to cover 100,000 roofs
with panels), was followed by a new law titled the Renewable Energy Law in 2000
to provide lowinterest loans for home and business owne install solar power
panels (Flanagan 2007). Swiso r n Christophe Behling desi gne
largest solapowered vessel in Hamburg, Germany. The Hamburg -Sbidtle
seats 120 passengers which was launched in 2000. Since then, Flanagan (2007)
maintains that Behling has designed over 40 quavered water vessels, from
large commercial boats to smaller private boats for personal use.

Solar energy has been in the public radar for many years. It has been too
expensive for practical use, but eatly it has been getting some help from
technological innovation, environmental concerns, and the rising fossil fuel costs.
MIT researchers have recently discovered and developed a new way to concentrate
solar beams, potentially reducing the cost ofrgudaels (Johnson 2008).

Moreover, the Silicon Valley and around Route 128, those who made
computer chips are now trying to make thim solar cells. Thus, solar energy is
becoming that popular and lucrative. Hopefully, this will be the beginnirigeof
end of the age of fossil fuel energy. As they say, man has graduated from the Stone
Age not because he ran out of stones, but because he found new technologies such
as in bronze, and later in iron.

Against the backdrop of spiraling price of oil, therning question is that
why then have we not exploited the use of the sun when it gives us a clean,
renewable, and comparatively less expensive source of energy?

There seems to be two main culprits: the arch one is the consumer, and the
otheroneisthebundance of cheap oil by cartel 6s mani
and its price. Consumers want cars with muscles and yet economical. They have
attitudinal and behavioral problems: one cannot have his cake and eat it too. Cars
with muscles must run dossil fuel which is causing climate change with attendant
complications for all people on this planet.

Whenever there is abundance of oil as was the case after the Second World
War, the interest in alternative energy sources such as solar power téade to
away. The impetus behind the search for cleaner, renewable source of energy comes
from energy crisis when prices of oil skyrocket. Nations and corporations are not
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practicing management by objectives, but rather resort to management by crisis.
Thereis a need for attitude change in pursuing technologies. New technologies
should be researached also with great vigor durinecrisis time.

What would counter climate change and reverse its dangerous trend? If
humankind wants to stop the harmful effemftslimate change such as getting one
third of Bangladesh (one of the most populous nations) submerge under the sea
(Stiglitz 2006), humankind has to change first its attitudes and behavior toward the
use of fossil fuel. Incidentally, climate change o hit close to home: half of
the states on the Gulf coast would submerge under the Atlantic Ocean.

Then as now, solar technology has not been seriously pursued by large
corporations. Although solar energy has had a long and rich legacy, no nation has
capitalized on it yet. Solar energy is abundant and renewable and requires ho more
than one percent of worl dbébs desert to meet
affordable energy. Many people firmly believe in the use of energy, such as solar
power, wheh is compatible with the fragile nature of our small and susceptible
Planet Earth.

HYPOTHESES

How do our students, our future business leaders, politicians, and
scientists perceive the importance of solar energy and to what extend they are
knowledgeableor familiar with its salient characteristics? To answer these
guestions two hypotheses were tested:

H1: the majority of respondents will be familiar with the solar energy
technology.

H2: The majority of respondents will perceive positively the
characteistics and benefits of
solar energy.

METHODOLOGY

Sample. The sample size consisted of 400 students. The researcher
randomly selected the sample units on a large university campus to take the
survey. N o di stincti on geader, havevkr theo f t he r
sample was nearly equally divided between male and female students.

Research Instrument. The survey questionnaire consisted of 20 short
statements using a Liketpe scale testing seven (7) dimensions of solar

es

technology to determing h e respondent so perceptions of

characteristics of solar energy. Basically, the questionnaire items pertained to
various aspects of solar energy such as its history, power, effect on the
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environment, economics, nature of resources, fuaurd its ultimate redemption.
There were three determinants on each dimension except the last one which had
two as is shown below:

DIMENSIONS OF SOLAR ENERGY

History: Solar energy is a relatively new technology.
As far back as 2500 years ago, saaergy was explored for use.
Currently, California is in the forefront of solar energy.
Power. Automobile industry can easily use solar energy to power cars.
The best use of solar energy could be in private homes.
Solar energy can be usedimdustrial production.
Effect on the Environment Solar Energy is a clean source of energy.
Solar energy is renewable.
Solar energy is harmless on the environment
since it has minimum amount of pollution.
Economics: For installing solar energy, the initial cost is high.
The overall expense of using solar energy is relatively low.
The maintenance of solar technology as an energy source is
inexpensive.
Nature: Solar technology is Is¢ suited for countries with extensive stretches of
desert.
To be beneficial, solar technology needs the right climate.
To ensure the proper functioning of solar energy, the geographical
location should have more sunny days than gipadercast days.
Future: Solar energy has a bright future for worldwide use.
To encourage solar technology development, the federal government
will continue giving tax incentives to businesses as well as to home
owners.
The adoption rate of solardenology will be slow but steady.
Redemption Solar energy can put an end to U.S. dependence on foreign oil.
The application of wind technology could surpass thabt#
energy inthose countries where there are relatively more windy
daysthansunny days.

To measure perception, a fipeint Likertype scale was included after
each statement in the questionnaire, requiring respondents to state their
agreement or disagreement from a range of strongly agree, agree, undecided,
disagree, andi®ngly disagree choices. This measurement was expected to give
the overall perception of the solar energy by the respondents
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Procedure The filling of the questionnaires was carried out on a- self
administered basis. The collection of the data wasrésponsibility of the
research assistant. The research assistant collected the data by distributing the
survey questionnaire to randomly selected students on campus for their
responses.

Data Analysisshowedthe number of those who responded when the 400
guestionnaires were collected, the responses of respondents who marked
istrongly agreeo, Afagreeo, Aundeci dedo,
each statement were tallied. The results of the tallies were then transferred to
Excel and were convedénto charts for ease of comparison. It clearly answered,
istrongly agreeod, fagreeo, Aunde<i dedo,
square technique of analysis was applied to the data.

FINDINGS AND INTERPRETATIONS

1. Inregards to the statemehtt solar energy is a relatively new technology,
the majority of respondents disagreed. The-&tjilare result was 241, with
4 d.f. When compared to the critical €Bguare value of 9.5, it indicates
the differences in the responses to be statisticallyf&ignt at .05 level of
confidence.

2. Inregards to the statement that as far back as 2500 years ago, solar energy
was explored for use, the majority of the respondents were undetide
calculated x2 is 188.2, withdl f. compared to the critical vadwf 9.5, the
differences in the dataere statistically significant at .05 level.

3. As for the statement that currently, California is in the forefront of solar
energy, the majority of the respondents agreed. The calculated x2 is 189.3,
with 4 d.f. compeed to the critical value of 9.5, the differences in the data
were significant at .05 level.

4. The assertion that the automobile industry can easily use solar energy to
power cars, the majority of the respondents agreed. The calculated x2 is
110.7 compart to the critical value of 9.5, the differences in the data were
significant at .05 level with 4 d.f.

5. In regards to the statement that the best use of solar energy could be in
private homes, again the majority of the students agreed. The calculated x2
is 247.6 compared to the critical value of 9.5, the differences in the data
were significant at .05 level with 4 d.f.

6. The statement about solar energy as being also used for industrial
production, the majority of the respondents agreed. The calculates] x2
452.3 compared to the critical value of 9.5, the differences in the data were
significant at .05 level with4.d.f.

7. As for the statement that solar energy is a clean source of energy, the
majority of the respondents strongly agreed. The calculateid ¥25.9
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10.

11.

12.

13.

14.

15.

16.

17.

compared to the critical value of 9.5, the differences in the data were
significant at .05 level with4.d.f.

To the statement that solar power is renewable, the majority of respondents
strongly agreed. The calculated x2 is 280.5 compared toritieal value

of 9.5; differences in the data were significant at .05 level, with 4.d.f.

In regards to the statement that solar energy is harmless on the environment
since it has minimum amount of pollution, again the majority of
respondents agreed. @tcalculated x2 is 245.8 compared to the critical
value of 9.5; the differences in the data were significant at .05 level, with
4.d.f.

As for the statement that for installing solar energy the initial cost is high,
majority of the respondents almostostgly agreed with a calculated x2 of
325.8 compared to the critical value of 9.5; the differences in the data were
significant at .05 level, with 4.d.f.

For the statement regarding the overall expense of using solar energy is
relatively low, the majoty of the respondents agreed. The calculated x2 is
137.7 compared to the critical value of 9.5; the differences in the data were
significant at .05 level, with 4.d.f.

Regarding the statement that the maintenance of solar technology as an
energy Soure is inexpensive, the majority had no opinion on it. The
calculated x2 is 170.7 compared to the critical value of 9.5; the differences
in the data were significant at the .05 level, with 4 d.f.

As far as the statement regarding solar technology ag beist suited for
countries with extensive stretches of desert, the majority of respondents
had no opinion on it. The calculated x2 is 104.4 compared to the critical
value of 9.5; the differences in the data areiant at .05 level, with 4

df.

In regards to the statement that to be beneficial, solar technology needs the
right climate, the majority of the respondents agreed. The calculated x2 is
172.6 compared to the critical value of 9.5; the differences in the data were
significant at .05 levelith 4 d. f.

For the statement to ensure the proper functioning of solar energy, the
geographical location should have more sunny days than cloudy, overcast
days, the majority of the respondents agreed. The calculated x2 is 158.6
compared to the calatied critical value of 9.5; the differences in the data
were significant at .05 level, with 4 d. f.

In response to the statement that solar energy has a bright future for world
wide use, the majority of the respondents agreed. The calculated x2 371.8
compared to the critical value of 9.5; the differences in the data were
significant at .05level, with 4 d. f.

As for the statement that to encourage solar technology development, the
federal government will continue giving tax incentives to busineases
well as homeowners, the majority of respondents agreed. The calculated x2
is 250.8 compared to the critical value of 9.5; the differences in the data
were significant at .05 level, with 4 d. f.
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18. For the following statement: the adoption rate of stdahnology will be
slow but steady, the majority of the respondents agreed. The calculated x2
is 474.6 compared to the critical value of 9.5; the differences in the data
were significant at .05 level, with 4 d. f.

19. In regards to the statement that solmergy can put an end to U.S.
dependence on foreign oil, the majority of the respondents again agreed.
The calculated x2 is 43.1 compared to the critical value of 9.5; the
differences in the data were significant at .05 level, with 4 d. f.

20. Finally, regarding the statement that the application of wind technology
could surpass that of solar energy in those countries where there are
relatively more windy days than sunny days, the majority of the
respondents again agreed. The calculated x2 is 213.6 cesnparthe
critical value of 9.5; the difference in the data was significant at .05 level,
with 4 d. f.

CONCLUSION AND IMPLICATIONS

Based on the above analysis of the data, we are now ready to either
accept or reject the two hypotheses:

H1: The majorityof respondents will be familiar with the solar energy
technology. This hypothesis is accepted.

H2: The majority of respondents will perceive positively the
characteristics and benefits of solanergy. This one is also
accepted.

In virtually evel instance, respondents showed more than adequate
general knowledge about solar energy technology. Likewise, all of the
respondents agreed on the benefits of the solar energy.

One of the most important implications is the fact that our future leaders
in business, politics, and sciences are ready to embrace the solar energy as being
a viable alternative to the continued use of fossil energy such as oil, coal, and
natural gas. It seems that the academia, the media, and venturesome
entrepreneurs are gettingitothe word about the benefits of the solar energy.
Even the Federal Investment Tax Credit (ITC) publicizes solar energy by
offering $2,000 discount to homeowners for installing solar water heating
systems (Mulrooney 2008).

Additionally, there is a growig infant industry which is centered in
California is making headways in finding means to improve the application of
solar energy in powering automobiles, homes, and factories. In terms of
maintenance, solar energy requires little maintenance as compgarether
sources of power (Clark 2008). California is in the forefront of developing,
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experimenting, and marketing solar energy. Silicon Valley already claims to be
the hub of this industry.

Although there are occasionally some companies advertising their
services on television, such efforts to cultivate selective demand is not sufficient.
The industry has to engage in massive campaigns subsidized by the government
to also generate primary demand for solar energy adoption. If the U.S.
government is giving wt coupons to citizens to buy TV boxes for converting
their sets from analog to digital sets, it surely must accept the responsibility to
carry the burden of the promotional expense in order to popularize the use of
solar energy for the benefit of all @ns.

President Barak Obama has already included in his campaign promises
that he would spearhead the search for alternative sources of energy to wean the
United States from its longstanding addictive dependence on foreign oil. As a
consequence, Mr.Obama admi ni stration wil/l be amenabl e
development and application of solar energy in homes, automobiles, and factories
of the country in the coming years.

During the past century, energy has been considered as crucial as the air
we breate and the water we drink and the crops we grow. With the flip of the
switch, we instantly turn darkness into light, make equipments run, transmit data,
and communicate with anyone in the four corners of the globe. All these
amenities tend to make us takeergy for granted.

Unfortunately, such long held assumptions have been recently shattered
on false grounds, making local governments and businesses painfully realize to
cope with a crisis escalating by the day. The United States has no choice but to
find alternative sources of energy. Given the advances in the technology and the
dissemination of information to the public and politicians, the future of solar
energy is exceedingly promising, especially for the Sunbelt states in the United
States.
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