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24 KATHLEEN KOKOSINSKI

Power Corp. has been exploring, to a limited degree, literacy kits or
programs to support learning the languages within the communities.

The company has made a modest contribution on the order of $5,000 to
$10,000 to one of the bands in that direction. It has discussed affiliation in
another case (again a First Nations initiative) with a university out of Texas
and another out of Georgia in terms of being an on-the-ground partner with
them for experimental testing of small wind turbine devices. The company
has had various outreach programs and speaking engagements ranging from
grades three and four to group of MBA students. It tries to cover a full
range of the education spectrum to give back to the community and act in a
socially responsible manner.

10. FUTURE

The company’s focus to date has been on utility scale generation. This means
that the market for what it is proposing to sell is quite limjted to larger
utilities and large independent power producers. The nature of utilities is to
generally look inward at their own service areas. According to Manson, “the
growth of the grid has been one of expanding fiefdoms which butt up against
other utility service regions.” This creates what is known as seams issues. This
may be a niche in which independent power producers haye a future. As long
as there is an opportunity, Manson says, he is interested in pursuing it.

Moreover, there has been interest expressed in a project outside of Canada
by a government agency that is aware of the company’s expertise in
transmission. This agency has expressed interest in exploting Sea Breeze

Power Corp’s willingness to involve itself with projects in the developing part ,

of the world. That being said, the company’s reputation is strong. It fairly
often has entrepreneurs in other parts of the world interested in wind energy
inquiring as to its willingness to enter into a joint venture. However, Manson
notes that he considers these opportunities with the rarest exception. For
example, h®is planning to send a meteorologist to Eastern Europe to take a
look at a project, but he is speculative as to whether Sea Breeze will get

involved. Manson views these occurrences as opportunities to potentially -~

form future alliances with different individuals and organizations.

SOME MICROECONOMICS OF
ECO-ENTREPRENEURSHIP ™

Matthew J. Kotchen

1. INTRODUCTION

A growing academic literature seeks to define corporate environmental
management (CEM) and understand its implications for corporate behavior
and environmental outcomes. However, the reseaich questions are of more
than just academic interest, as the answers have immediate consequences for
business strategy, environmental quality, and the relationship between CEM
and public policy. How does CEM differ from more general notions of
corporate management? Are there incentives for CEM that go beyond
improving the bottom line? Does CEM produce genuine improvements in
environmental performance, or is it simply a public relations form of
“green-washing”? To what extent, if any, does CEM serve as a complement
or substitute for more centralized forms of environmental policy? Questions
such as these are the focus of theoretical and applied research in a variety of
disciplines, including, but not limited to, economics, sociology, psychology,
political science, management, and industrial ecology.
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*This chapter was written as a contribution to the conference on Frontiers of Eco-
Entrepreneurship held at the Bren School of Environmental Science & Management at the
University of California, Santa Barbara on May 23 and November 7, 2008.
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26 MATTHEW J. KOTCHEN

Real progress has been made to date on advancing the understanding of
CEM. Examples of recent work within economics include papers by Lyon
and Maxwell (2004, 2008), Portney (2008), and Reinhardt, Stavins, and
Vietor (2008). One facet that has received surprisingly little attention,
however, is that of entrepreneurship. Significant challenges often emerge
when attempting to study the environmental performance of existing
businesses. Many of these challenges are magnified even further, and a host
of others emerge, when attempting to study the environmental performance
of businesses not yet created. Nevertheless, the need to further understand the
relationship between entrepreneurship and the environinent is increasingly
important. Public concern about environmental issues is on the rise — and
with good reason. Along with this concern has come broad recognition of the
need to further engage the private sector to help solve environmental

problems. Academic researchers — and policymakers — have historically

conceived of the private sector’s role in environmental management as one of
simple compliance with regulation. More recently, the private sector is looked
upon to play a more proactive role; one that many believe is essential to help
meet the greatest environmental challenges.

The private sector’s expanded role is immediately apparent in the context
of climate change. It is widely recognized that business as usual in worldwide
emissions of greenhouse gases — primarily carbon dioxide from the burning of
fossil fuels — is likely to result in significant, if not catastfophic, increases in
global temperatures. The fundamental problem is that modern societies have
evolved in ways that are completely dependent on fossil fuels for energy.
Realistically addressing the problem will thus require the ingovation of new
technologies that can generate energy with substantial reductions in carbon

dioxide emissions. A further requirement is that these technologies be .

affordable and scalable in a way that can meet the world’s ever increasing
demand for energy. Regardless of whether the technologies currently exist or
are waiting to be discovered, we also need new business models and
complementary public policips that encourage innovation, distribufion, and
adoption. The private sector is clearly anticipating these trends and viewing
them as financial opportunities. Perhaps the greatest signal of this movement

is the vast amounts of venture capital flowing toward entrepreneurial %~

activities that aim to help solve the energy-climate problem, -

More generally, entrepreneurship in relation to the, environment goes J

beyond the challenges of climate change and energy. Alway /4 the lokout
for natural compounds with medicinal benefits, pharmacggtical companies

engage in ways to prot’éct biodiversity for potential future use. Marketg for - '

ecosystem services, ranging from flood control and nutrient cyc fig to
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pollina.tion and ecotourism, are beginning to form based om explicit
r(.acogmtion that conservation yields financial dividends. Problems asso-
01at§d with water quality and quantity in developing countries have created
pu31n§ss opportunities for an array of new and simple innovations
including low-cost ceramic filters, portable filtration straws, and rolliné
drums that make transporting water easy and efficient. In developed
countries, markets for “environmentally friendly” consumer produ,,cts are
expanding rapidly, as demonstrated by the surge in green building practices
whlgh aim to create healthier living spaces while improving energ3;
efficiency. Finally, new technologies for better ways of addressing pollution
are al\.wvays in demand, such as more effective techniques for the cleanup of
oil spills, the scrubbing of smokestack emissions, and the remediation of
contaminated aquifers.

. In this chapter, I broadly categorize entrepreneurial activity with a clear
linkage to environmental protection as ‘“‘eco-entrepreneurship” and take the
following question as a starting point: Is eco-entrepreneurship different from
entrepreneurship? 1 argue that while eco-entrepreneurship is a subset of
entrepreneurship more generally conceived, the focus on “eco” highlights
particular opportunities that are expanding and of interest to a new
generation of potential entrepreneurs. The distinguishing feature of eco-
entr_epreneurship, as I will show, is joint production that includes a positive
environmental externality. After defining eco-entrepreneurship more for-
mally, I consider three case studies: Waterless Company, LLC, Sea Breeze
quer Corporation, and Mica-Tech Incorporated. In each case, I provide a
brief description}of the company and analyze it as an example of eco-
entrepreneurship. Together, the case studies identify different mechanisms
whereby eco-entrepreneurship can emerge: the shifting of tastes and
preferences, changing public policies, and advancements in technology. In
the end, my aim is to contribute a basic microeconomics perspective to the
emerging and increasiqgly’ important field of eco-entrepreneurship.

2. WHAT IS ECO-ENTREPRENEURSHIP?

The first step toward establishing a formal definition of eco-entrepreneur-
ship (hereafter referred to as EE) is to specify a basic definition of
entrepr.eneurship, but even this is not an easy task. Though we might
recognize entrepreneurship when we see it, defining its precise meaning has
been the subject of a long and controversial literature that spans centuries of
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28 MATTHEW J. KOTCHEN

scholarship. Here, I intend to keep things simple and employ the following
definition:

Definition 1. Entrepreneurship is the practice of starting new businesses in
response to an identified opportunity to earn a profit.

How then is EE different? In one respect, I think it is not. Entrepreneurial
activity of any type is subject to the constraint of financial viability, at least in
the long run. Any new business — even one considered part of EE — must
eventually earn a profit, otherwise it will be driven out of the market. But we
can think of EE as differing with respect to a narrowihg of the types of
opportunities upon which it is based. In particular, EE focuses on
opportunities that also provide environmental benefits. These benefits may
arise because the business produces a good or service that improves environ-
mental quality, or at least minimizes adverse environmental impacts relative
to competitors. Combining the ideas of profitability and environmental
benefits, I propose the following definition:

Definition 2. Eco-entrepreneurship is the practice of starting nel busm§s§es
in response to an identified opportunity to earn a profit and provide
(minimize) a positive (negative) environmental externality. u

Fundamental to EE, therefore, is the notion of an externality, which itself is
defined as a benefit or cost experienced by those not directly involved in an
economic transaction. Environmental benefits arising from EE will generally
satisfy this criterion. Consider, for example, a good associated with greater
energy efficiency and therefore reduckd carbon dioxide epﬁssions. The
individual purchasing the good may enjoy a cost savings — which may, or may
not, be the primary reason for the purchase — but the benefits of reduced
emissions are enjoyed by all individuals. This is because less carbon dioxide in
the atmosphere will help minimize the impacts of climate change.

In many cases, the environmental externality arising from EE will be a
public good, meaning that all individuals can enjoy the benefits, afid each
individual’s‘énjoyn‘lent does ‘not diminish the enjoyment of others. This
observation leads to a complementary definition:

Definition 3. Eco-entrepreneurship is the practice of starting new businesses

that are profitable and based on goods or services that are imgure public
4

goods with environmental benefits. , g <

In this context, the distipguishjng feature of the impure pu)ﬁic good is joint
production of a private good and an environmental public good (Cornes &
Sandler, 1984, 1994; Kotchen, 2005, 2006). Consider, for examplle',;_the groﬁng

!
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market for green electricity, which is electricity generated with renewable
sources of energy. Consumers increasingly have the option to purchase green
electricity with a price premium that applies to all or part of their household’s
electricity consumption. In return, production of green electricity displaces
pollution emissions from electricity generated with fossil fuels. Thus,
consumers of green electricity purchase a joint product — electricity
consumption and reduced emissions. Another example is the growing market
for premium-priced, shade-grown coffee, which is coffee grown undér the
canopy of tropical forests rather than in open, deforested fields. Shade-grown
coffee plantations provide important refuges for tropical biodiversity,
including migratory birds. Thus consumers of shade-grown coffee also
purchase a joint product — coffee consumption and biodiversity conservation.

It is clear from our definitions that EE is a subset of entrepreneurship in
general. Entrepreneurs seck opportunities to earn a profit, and it matters not
whether the opportunity generates a positive externality or is based on
production of an impure public good. Hence, any opportunity for EE should
also be of interest to all entrepreneurs, regardless” of whether they have a
particular concern for the environment. The implicit assumption here is that
required rates of return for EE are the same as those for entrepreneurship in
general. Determining whether this assumption holds in practice, however, is
an important question for future research. But assuming that the required
rate of return is the same, we conclude that irrespective of any ‘“eco”
dimension, a good business opportunity is a good business opportunity.

Why then, we might ask, is the EE distinction useful? The question is
important, and I think related to the standard line economists have about
dollar bills lying on the sidewalk: there are none. The idea is that someone
will always pick them up. Opportunities to make a profit are equivalent to
dollar bills lying on the sidewalk; someone will always take advantage of a
profitable business opportunity. One might argue, therefore, that the EE
distinction is unnecessary, because taking advantage of any profitable new
business venture is what entrepreneurship is all about.

While the critique that EE is no different from entrepreneurship in general
has a clear foundation in microeconomic reasoning, I would argue that the
distinction remains useful and important for several reasons. First, I have
found dollar bills on the sidewalk — even higher denominations — and I bet
you have too. Over time, it may hold that all profitable opportunities will be
taken advantage of, but in the short run, opportunities clearly exist, and
someone must be the person to seize them. If this were not the case, there
would be no reason to study entrepreneurship or for it to play such an
important role in the curriculum of business schools, as it clearly does.

4



30 MATTHEW J. KOTCHEN

Second, the dynamics of perfectly competitive markets are different than
the dynamics of entrepreneurship. In the standard model of a perfectly
competitive market, ease of entry implies that profitable opportunities will
quickly dissipate, as new firms respond by entering the market. However,
this conclusion is based on the assumption that new firms replicate the
technologies and know-how of existing firms. Entrepreneurship, in contrast,
tends to focus on the creation of something new and not entirely anticipated;
it is more of a creative process. Eco-entrepreneurs are different still. While
entrepreneurs seek out new and creative ways to earn a profit, the typical
eco-entrepreneur first thinks about ways to help protect the environment,
then asks whether the ideas can be profitable. In a context where most
innovations are new and experimental, these different approaches can result
in different and unanticipated outcomes.

Third, economists rarely advocate a role for government when there is no
market failure, which is a scenario that does not apply to EE. Because the
output of EE is associated with a positive externality, minimizing a negative
externality, or providing a public good, microeconomic theory shows that the
amount of EE activity will be inefficiently low. This is a market failure that
arises with EE, but need not with entrepreneurship in general. The intuition
for suboptimal EE is straightforward: likely eco-entreprepeurs will not
capitalize on all the societal benefits of their endeavors and thus have less
incentive to pursue them than would be most beneficial to i?:ociety as a whole.
This, in turn, provides a justification for governmental policy designed to
encourage EE, with possible instruments ranging from grants, subsidies,
favorable tax treatment, and even assurances of product demand.

We have now established working definitions of EE and argued that the
distinction is useful and important. All forms of successful entrepreneurship
must be financially viable, but EE is distinct because it generates
environmental benefits as well. While eco-entrepreneurs are likely to bring a
unique perspective because of their concern for the environment, the more
important driver is that profitable opportunities exist. With this framéwork in
place, let us™ow turn to thre¢ case studies of successful EE.

3. WATERLESS COMPANY, LLC -

5 e
Waterless Company, LLC, has been operating since 1991 and‘is one of the
industry leaders in the production of urinals that do not require flushing —
that is, they are waterless. A key feature of the urinals is the patented
EcoTrap®. The technology enables urine to flow through the drain while
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preventing sewer vapor from escaping, which is the major challenge of
having waterless plumbing indoors. The selling point@ waterless urinal is,
of course, water conservation. It is estimated that a waterless urinal saves up
to 45,000 gallons of water per year. With fresh water resources becoming
increasingly scarce, often due to increasing demand, these urinals provide
the joint product of, well, a place to urinate, cost savings on water bills, and
water conservation (a public good). Waterless urinals are therefore jmpure
public goods. Though the company appears to have struggled fof many
years, business has recently turned, and Waterless Company has become a
successful example of EE.

To understand the recent success of Waterless Company, we need to
understand the recent increase in demand for waterless urinals. Micro-
economic theory tells us that three things can cause a shift in demand:
changes in income, changes in the price of complements or substitutes, and
changes in tastes and preferences. It is hard to believe that any changes in
income, either positive or negative in recent years, have had a measurable
effect on demand for waterless urinals. It is easier to believe that the price of
water — a substitute through use in flush urinals — could have an effect on
demand for waterless urinals, whereby an increase in the price of water
causes an increase in demand. But my sense is that water prices, which are
often very low to begin with, have not changed substantially enough in
recent years to explain the expanding market for waterless urinals.

We are thus left to consider changes in tastes and preferences, and this is
where I think the most action has occurred. In recent years, we have seen
unprecedented afvareness and concern about environmental issues, and one
consequence has been the expansion of demand for more environmentally
friendly goods and services. One of the industries in which the shift has been
particularly noticeable is green buildings, which are designed to use fewer
resources, emit fewer pollutants, and create healthier spaces. Water
conservation is an important consideration, and waterless urinals can make
an obvious contribution. Unlike many other design features, the installation
of waterless urinals also has the advantage of being observable. Buildings
with waterless urinals frequently have signs drawing attention to them and
educating users about their water conservation benefits. In other words,
more often than not, the installation of waterless urinals comes with
favorable public relations. Not surprisingly, research has found that such
reputational benefits influence the purchase of environmentally friendly
goods and services (e.g., Kahn, 2008; Kotchen & Moore, 2008).

A related trend, in the sense of public relations and spurring demand, is the
widespread adoption of green certification. The U.S Green Building Council’s

s ¢
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Leadership in Energy and Environmental Design (LEED) rating system has
become the dominant player regarding the certification of green buildings.
LEED provides third-party certification that construction practices and design
features meet various gradations of environmental performhance. Certification
requires that buildings meet predefined criteria and provides recommendations
for the adoption of specific technologies. Fortunately for Waterless Company,
waterless urinals are among these recommendations, and this has without a
doubt caused an increase in demand that is likely to continue as LEED
certification grows more popular.

In sum, the case of Waterless Company began with a technological
innovation. However, this alone was not sufficient for successful EE, as
there needed to be demand for the product. When a shift in tastes and
preferences and the expansion of third-party certification caused an increase
in demand for waterless urinals, Waterless Company, perhaps foreseeing the
eventual turn, was there to capitalize after years of struggling to survive.
Now the company has the advantages of being an early mover in the
industry and enjoying the benefits of brand recognition. Futurg prospects
seem promising, as water resources are only likely to grow more scarce, and
green building practices appear to be here to stay.

/

4. SEA BREEZE POWER CORPORA;I’ION

Sea Breeze Power Corporation is a Vancouver-based company that seeks to
take advantage of British Columbia’s refiewable energy potential. According
to the company mission statement, its “external goal is to serve a leadership
role in expanding widespread adoption of utility-scale renewable energy.” As
part of this effort, “Sea Breeze is presently engaged in the development of
utility-scale wind farms, ‘run-of-river’ hydroelectric projects, and through
joint venture partnerships, the development of state-of-the-art electricity
transmission projects.” Generally speaking, the portfolio of Sea“Breeze
projects are ™designed to take advantage of British Columbia’s natural
endowments for generating renewable energy and to overcome the challenges
of delivering this energy to distant locations where demand is high.

As discussed previously, one of the most significant environmental problems
arises from the linkage between the world’s increasing demand for energy and
climate change. It is widely believed that any attempt to realistically tackle fhe
problem requires increased reliance on renewable sources of eérgy, including
solar, wind, and hydropower. But as efforts to upscale the use of renewable
sources for electricity generation- have begun, the disconnect between 'p]afés

:
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where generation is most efficient and places where electricity is most needed is
emerging as a significant barrier. For instance, many of the most productive
sites for wind power in North America are along the U.S.-Canadian border,
but this is not where electricity demand is greatest. Further compounding the
problem are barriers within the existing grid system for electricity transmission
and significant line losses of power that occur when sending electricity over
long distances. .

These challenges provide the EE opportunity for Sea Breeze' Power
Corporation. Taking advantage of British Columbia’s vast potential for wind
energy and run-of-river hydroelectric development, the company has projects
covering 180,000 hectares on some of the regions most desirable sites. What is
more, Sea Breeze has obtained approvals for additional wind and hydro-
electric projects that are considered significant achievements for further
development of the area’s natural resources. In terms of transmission, Sea
Breeze has several projects underway, notably the West Coast Cable, which is
a 1,600-megawatt transmission cable proposed to stretch 650 miles from
Portland, Oregon, to the San Francisco Bay Area. The project is ambitious
and will be the world’s longest high-voltage direct current submarine cable.

The aim of the West Coast Cable Project is to connect regions of energy
supply and demand to promote the growth of clean energy generation in the
Northwest. Construction of the cable infrastructure will enable Sea Breeze
to take further advantage of its abundant renewable resources. This is
possible to a large extent because of advanced cable technology. The cable
will be constructed out of environmentally friendly transmission technology
that provides up to 75 percent lower line losses over long distances than
other existing techmologies. The Sea Breeze combination of energy
production from renewable resources and expanded transmission capacity
is consistent with an EE strategy that seeks to exploit comparative
advantage (generation) through partnerships based on technology and
infrastructure expansion (cable construction).

But just as we saw in the case of Waterless Company, supply is not
sufficient for successful EE without demand. We should then ask: what are
the drivers of demand here? One contributing factor is that demand for
electricity is certain to increase in coming years, implying that all sources of
generation that are reasonably price competitive will be in demand. More
importantly, however, Sea Breeze provides an example of EE in response to
existing and anticipated environmental policy. In particular, many policies
within the United States serve to increase demand for electricity generated
from renewable sources of energy, including the following: (1) higher costs
of generating electricity with fossil fuels because of emission regulations;

7



34 MATTHEW J. KOTCHEN

(2) the establishment of renewable portfolio standards (RPS) on a state-by-
state basis; (3) the phase in of carbon dioxide emission reductions as part of
climate change policies (e.g., California’s AB 32); and (4) a general
reluctance to construct new, large-scale power plants in' the United States
because of aversion to pollution emissions and the creation of nuclear waste.

The existence of these policies and trends has created — and will continue
to create ~ an opportunity for Sea Breeze Power Corporation. While
securing generation capacity and investing in large-scale transmission
infrastructure, Sea Breeze is positioning itself to take advantage of a
significant EE opportunity created by an evolving regulatory environment —
one that is only likely to grow more favorable to renewable sources of
energy in the near future.

5. MICA-TECH INCORPORATED

;«
The previous two case studies were examples of successful EE because
of changes on the demand side of the market: in the first case, a shift in
tastes and preferences, which also spurred the creation ¢f third-party
certification, and in the second case, primarily environmental policy.
The final case study, Mica-Tech Incorporated, is an exan?ple of successful
EE because of a change on the supply side of the market, namely, a
technological innovation.

Mica-Tech is a manufacturer and marketer of satellite communication
systems serving businesses and electric utilities. One application of the
system is a demand response program for participating businesses. The idea
is that businesses select their own electricity loads that can be curtailed
during peak-power periods. Examples include reductions in air-conditioning
and/or turning off lights and equipment during non-essential periods. Mica-
Tech then installs technology — at no cost to the business — that links €ontrol
of these selédted reductions with a secure satellite system, which enables
curtailment to occur remotely based on selected criteria. The participating
businesses then earn cash back not only from electricity savings but also
from incentives to participate in demand side management. Hence, we have
another example of an impure public good, with the joint products.of energy
cost savings and reduced pollution emissionis. Mica-Tech’s contribution"in
this area is also particularly worthwhile because of current dyﬁ(ate about the
effectiveness of utility-spensored demand side management programs (e.g.,
Loughran & Kulick, 2004; Aufthammer, Blumstein, & Fowlie, %004). .

H
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Mica-Tech’s other application of the satellite system is supervisory
control and data acquisition for the management of electrical power grids.
In this case, the customers are electric utilities that must manage the flow of
electricity across a power grid. The satellite technology is used to accurately
monitor the demand for electricity and enable grid managers to direct the
flow of electrons accordingly. These applications of the system have been
operating for over a decade, and Mica-Tech makes the case that their
satellite technology offers several advantages over the alternatives i terms
of cost, maintenance, and reliability.

Mica-Tech has done very well with this technology, having recently been
acquired as a subsidiary of AML Communications, Incorporated. But
beyond its entrepreneurial success, there is a clear “‘eco” dimension to the
business. Managing an electricity grid more efficiently means less wasted
electricity and therefore fewer emissions, as indicated above, and the same
holds for demand response programs. What is more, both applications of
the technology can reduce demand for construction of new power plants,
and because loads can be spread more evenly, gefneration can be smoothed
so that existing plants can run more efficiently.

The success of Mica-Tech is clearly the result of a technological
innovation that created a new opportunity for EE. The company was
based on the insight that satellite technology, as used in Global Positioning
System applications, could also be used in a different context to solve other
problems. Given the rapid pace of technological innovation, opportunities
of this type are continually emerging. There is no telling what new ideas will
come next, but we can all keep our eyes open for another EE opportunity,
spurred by a new technology or the application of existing technology in a
new context.

. ‘6. CONCLUSION

Entrepreneurship is one aspect of CEM that has not received much
attention in the academic literature. This chapter takes as its starting point
the question of whether EE is different from entrepreneurship in general.
I have argued that from a business opportunity perspective, EE is a subset of
entrepreneurship, but I have also argued that the distinction is important.
EE is defined as business opportunities that earn a profit and are also
associated with generating a positive environmental externality (or public
good). These opportunities exist and are often closely associated with
existing and/or anticipated environmental policies. Furthermore, EE is

L4



36 MATTHEW J. KOTCHEN

important, because it frequently attracts a different type of entrepreneur,
one who seeks to improve environmental quality first and foremost and then
asks whether the idea can earn a profit. This different orientation can be a
powerful force in the much needed search for solutions‘to our most pressing
environmental problems.

The three case studies discussed here provide compelling examples of
successful EE ventures. In particular, by viewing them through a
microeconomics perspective, the cases are useful for identifying different
mechanisms whereby EE can emerge, namely, the shifting of tastes and
preferences, changing public policies, advancements in technology, or new
applications of existing technology. Future research that combines more
rigorous theory and systematic empirical analysis will guide future eco-
entrepreneurs and help shape the appropriate relationship between EE and
environmental policy.
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