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1. Introduction

A growing academic literature seeks to define caf® environmental management
(CEM) and understand its implications for corporhthavior and environmental out-
comes. But the research questions are of more dhademic interest, as the answers
have immediate consequences for business stratagypnmental quality, and the rela-
tionship between CEM and public policy. How doesMCé#iffer from more general no-
tions of corporate management? Are there incenfme€EM that go beyond improving
the bottom line? Does CEM produce genuine improvema environmental perform-
ance, or is it simply a public relations form ofrégn-washing”? To what extent, if any,
does CEM serve as a complement or substitute foe roentralized forms of environ-
mental policy? Questions such as these are thes fotctheoretical and applied research
in a variety of disciplines, including, but not lted to, economics, sociology, psychol-
ogy, political science, management, and industcalogy.

Real progress has been made to date on advanenmterstanding of CEM. Examples
of recent work within economics include papers lyoh and Maxwell (2004, 2008),
Portney (2008), and Reinhardt, Stavins, and Vi€2608). One facet that has received
surprisingly little attention, however, is that eftrepreneurship. Significant challenges
often emerge when attempting to study the envirortadg@erformance of existing busi-
nesses. Many of these challenges are magnifiedfeviérer, and a host of others emerge,
when attempting to study the environmental perfarceaof businesses not yet created.
Nevertheless, the need to further understand tatiaieship between entrepreneurship
and the environment is increasingly important. Rubbncern about environmental is-
sues is on the rise—and with good reason. Along tie concern has come broad rec-
ognition of the need to further engage the privagetor to help solve environmental
problems. Academic researchers—and policymakers-e-hastorically conceived of the
private sector’s role in environmental managementrge of agents that simply comply
with regulation. More recently, the private sedslooked upon to play a more proactive
role, one that many believe is essential to helgtniiee greatest environmental chal-
lenges.
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The private sector's expanded role is immediatglgaaent in the context of climate
change. It is widely recognized that business aslus worldwide emissions of green-
house gases—primarily carbon dioxide from the mgrof fossil fuels—are likely to re-
sult in significant, if not catastrophic, increaseglobal temperatures. The fundamental
problem is that modern societies have evolved igswihat are completely dependent on
fossil fuels for energy. Realistically addressihg problem will thus require the innova-
tion of new technologies that can generate enerngly substantial reductions in carbon
dioxide emissions. A further requirement is thatsen technologies be affordable and
scalable in a way that can meet the world’'s evereising demand for energy. Regard-
less of whether the technologies currently exisarer waiting to be discovered, we also
need new business models and complementary pulllzgs that encourage innovation,
distribution, and adoption. The private sector lisady anticipating these trends and
viewing them as financial opportunities. Perhaps dheatest signal of this movement is
the vast amounts of venture capital flowing towandrepreneurial activities that aim to
help solve the energy-climate problem.

More generally, entrepreneurship in relation to ém¥ironment goes beyond the chal-
lenges of climate change and energy. Always ordbleout for natural compounds with
medicinal benefits, pharmaceutical companies engageys to protect biodiversity for
potential future use. Markets for ecosystem sesvare beginning to form based on ex-
plicit recognition that conservation yields finaactlividends ranging from flood control
and nutrient cycling to pollination and ecotouridmoblems associated with water qual-
ity and quantity in developing countries have ceddbusiness opportunities for an array
of new and simple innovations, including low-cosramic filters, portable filtration
straws, and rolling drums that make transportingewaasy and efficient. In developed
countries, markets for “environmentally friendlydrecsumer products are expanding rap-
idly, as demonstrated by the surge in green bulgmactices, which aim to create health-
ier living spaces, in addition to improving enemgfficiency. Finally, new technologies
are always in demand for better ways of addregsallgition, such more effective tech-
niques for the cleanup of oil spills, the scrubbariggmokestack emissions, and the reme-
diation of contaminated aquifers.

In this paper, | broadly categorize entreprenewdivity with a clear linkage to envi-
ronmental protection as “eco-entrepreneurship”takd the following question as a start-
ing point: Is eco-entrepreneurship different fromtrepreneurship? | argue that while
eco-entrepreneurship is a subset of entrepreng@unshie generally conceived, the focus
on “eco” highlights particular opportunities thakaxpanding and of interest to a new
generation of potential entrepreneurs. The disistung feature of eco-entrepreneurship,
as | will show, is joint production that includegasitive environmental externality. Af-
ter defining eco-entrepreneurship more formallgomsider three case studies: Waterless
Company, Sea Breeze Power Corporation, and Mic&-Temrporated. In each case, |
provide a brief description of the company and ywwalit as an example of eco-
entrepreneurship. Together, the case studies fgefitierent mechanisms whereby eco-
entrepreneurship can emerge: the shifting of tastespreferences, changing public poli-



cies, and advancements in technology. In the eydaim is to contribute a basic micro-
economics perspective to the emerging and incrggsimmportant field of eco-
entrepreneurship.

2. What is Eco-Entrepreneurship?

The first step towards establishing a formal débni of eco-entrepreneurship (hereafter
referred to as EE) is to specify a basic definimbrentrepreneurship. But even this is not
an easy task. Though we might recognize entreprshiguwhen we see it, defining its
precise meaning has been the subject of a longamidoversial literature that spans cen-
turies of scholarship. Here | intend to keep thisgsple and employ the following defi-
nition:

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 | thinksinot. Entrepreneurial activity of any
type is subject to the constraint of financial Viii§g at least in the long run. Any new
business—even one considered part of EE—must ealgntearn a profit, otherwise it
will be driven out of the market. But we can thiokEE as differing with respect to a
narrowing of the types of opportunities upon whicls based. In particular, EE focuses
on opportunities that also provide environmentaidiiés, and these may arise because
the business produces a good or service that irepremvironmental quality, or at least
minimizes adverse impacts relative to competit@@mbining the ideas of profitability
and environmental benefits, | propose the followdednition:

Definition 2: Eco-entrepreneurship is the practice of starting new busi-
nesses in response to an identified opportunity to earn a profit andprovide
(minimize) a positive (negative) environmental externality.

Fundamental to EE, therefore, is the notion of xereality, which itself is defined as a

benefit or cost experienced by those not direatyoived in an economic transaction.
Environmental benefits arising from EE will genéraatisfy this criteria. Consider, for

example, a good associated with greater energgiariiy and therefore reduced carbon
dioxide emissions. The individual purchasing thedymay enjoy a cost savings—which
may, or may not, be the primary reason for the pase—but the benefits of reduced
emissions are enjoyed by all individuals because tarbon dioxide in the atmosphere
will help minimize the impacts of climate change.

In many cases, the environmental externality agishom EE will be a public good,
meaning that all individuals can enjoy the benghtsd each individual’s enjoyment does
not diminish the enjoyment of others. This obseovateads to a complementary defini-
tion:



Definition 3: Eco-entrepreneurship is the practice of starting new busi-
nesses that are profitable and based on goods or services that are impure
public goods with environmental benefits.

In this context, the distinguishing feature of thgoure public good is joint production of
a private good and an environmental public gooé (Sernes and Sandler 1984, 1994,
and Kotchen 2005, 2006). Consider, for example gtioeving market for green electric-
ity, which is electricity generated with renewablaurces of energy. Consumers increas-
ingly have the option to purchase green electrigith a price premium that applies to all
or part of their household’s electricity consumptidén return, production of green elec-
tricity displaces pollution emissions from eledtyicgenerated with fossil fuels. Thus
consumers of green electricity purchase a jointlpco—electricity consumption and re-
duced emissions. Another example is the growingketafor premium-priced, shade-
grown coffee, which is coffee grown under the canoptropical forests rather than in
open, deforested fields. Shade-grown coffee plamsitprovide important refuges for
tropical biodiversity, including migratory birdshtis consumers of shade-grown coffee
also purchase a joint product—coffee consumptiahkaadiversity conservation.

It is clear from our definitions that EE is a subskentrepreneurship in general. Entre-
preneurs seek opportunities to earn a profit, andaitters not whether the opportunity
generates a positive externality or is based omymtion of an impure public good.
Hence, any opportunity for EE should also be oérest to all entrepreneurs, regardless
of whether they have a particular concern for theirenment. The implicit assumption
here is that required rates of return for EE aeeghme as that for entrepreneurship in
general. Determining whether this assumption hwgwactice, however, is an important
guestion for future research. But assuming thateleired rate of return is the same, we
conclude that irrespective of any “eco” dimensiamgood business opportunity is a good
business opportunity.

Why then, we might ask, is the EE distinction uk&flhe question is important, and |
think related to the standard line economists lanaut dollar bills lying on the sidewalk:

there are none. The idea is that someone will avpagk them up. Opportunities to make
a profit are equivalent to dollar bills laying ometsidewalk, and someone will always
take advantage of a profitable business opportuf@itye might argue, therefore, that the
EE distinction is unnecessary because taking adganof any profitable new business
venture is what entrepreneurship is all about.

While the critique that EE is no different from esgreneurship in general has a clear
foundation in microeconomic reasoning, | would @& gjat the distinction remains useful
and important for several reasons. First, | hawsdodollar bills on the sidewalk—even
higher denominations—and | bet you have too. Owee tit may hold that all profitable
opportunities will be taken advantage of, but ie #hort run, opportunities clearly exist,
and someone must be the person the seize thehis ivere not the case, there would be



no reason to study entrepreneurship or for it &y gluch an important role in the curricu-
lum of business schools, and clearly it does.

Second, the dynamics of perfectly competitive miarkee different than the dynamics of

entrepreneurship. In the standard model of a pigyfeompetitive market, ease of entry

implies that profitable opportunities will quicklyissipate, as new firms respond by en-
tering the market. But this conclusion is basedhenassumption that new firms replicate
the technologies and know-how of existing firmstrEpreneurship, in contrast, tends to
focus on the creation of something new and notagtanticipated; it is more of a crea-

tive process. And eco-entrepreneurs are differiht\&hile entrepreneurs seek out new

and creative ways to earn a profit, the typical-entyepreneur first thinks about ways to
help protect the environment, then asks whetherdid@s can be profitable. In a context
where most innovations are new and experimentaketidifferent approaches can result
in different and unanticipated outcomes. Therepath dependencies in the way that we
solve problems.

Third, economists rarely advocate a role for goweent when there is no market failure,
which is a scenario that does not apply to EE. Beedhe output of EE is associated with
a positive externality, minimizing a negative ertdity, or providing a public good, mi-
croeconomic theory shows that the amount of ERviagtwill be inefficiently low. This

is a market failure that arises with EE, but neetwith entrepreneurship in general. The
intuition for suboptimal EE straightforward: likegco-entrepreneurs will not capitalize
on all the societal benefits of their endeavors twd have less incentive to pursue them
than would be most beneficial to society as a whblgs, in turn, provides a justification
for governmental policy designed to encourage EHlh wossible instruments ranging
from grants, subsidies, favorable tax treatmerd,@ren assurances of product demand.

We have now established working definitions of Hifl @argued that the distinction is
useful and important. All forms of successful eptemeurship must be financially viable,
but EE is distinct because it generates environaheménefits as well. While eco-
entrepreneurs are likely to bring a unique perspediecause their concern for the envi-
ronment, the more important driver is that profiéalmpportunities exist. With this
framework in place, let us now turn to three cdsdiss of successful EE.

3. Waterless Company

Waterless Company has been operating since 199isame of the industry leaders in
the production of urinals that do not require fimgh—that is, they are waterless. A key
feature of the urinals is the patented EcoTrap®e Téchnology enables urine to flow
through the drain while preventing sewer vapor fressaping, which is the major chal-
lenge of having waterless plumbing indoors. Thé&rggpoint of a waterless urinal is, of
course, water conservation. It is estimated thatagerless urinal saves up to 45,000 gal-
lons of water per year. With fresh water resoufeesoming increasingly scarce, often
due to increasing demand, these urinals providgotheproduct of, well, as place to uri-



nate, cost savings on water bills, and water ceasien (a public good). Waterless uri-
nals are therefore impure public goods. Thoughctirapany appears to have struggled
for many years, business has recently turned, aatkNéss Company has become a suc-
cessful example of EE.

In order to understand the recent success of WéageLompany, we need to understand
the recent increase in demand for waterless urihdilsroeconomic theory tells us that
three things can cause a shift in demand: chamgesdme, changes in the price of com-
plements or substitutes, and changes in tastep@@fierences. It is hard to believe that
any changes in income, either positive or negativecent years, has had a measurable
effect on demand for waterless urinals. It is gamiebelieve that the price of water—a
substitute through use in flush urinals—could hawveeffect on demand for waterless
urinals, whereby an increase in the price of waserses an increase in demand. But my
sense is that water prices, which are often vemyttmbegin with, have not changed sub-
stantially enough in recent years to explain theaexling market for waterless urinals.

We are thus left to consider changes in tastespagiérences, and this is where | think
the most action has occurred. In recent years we seen unprecedented awareness and
concern about environmental issues, and one coasegthas been the expansion of de-
mand for more environmentally friendly goods andvises. One of the industries in
which the shift has been particularly noticeablgrisen buildings, which are designed to
use fewer resources, emit fewer pollutants, andterkealthier spaces. Water conserva-
tion is an important consideration, and waterlassals can make an obvious contribu-
tion. Unlike many other design features, the insti@in of waterless urinals also has the
advantage of being observable. Buildings with wassr urinals frequently have signs
drawing attention to them and educating users ath@utvater conservation benefits. In
other words, more often than not, the installatbbrwaterless urinals comes with favor-
able public relations. Not surprisingly, researas fiound that such reputation benefits
influence the purchase of environmentally friengbods and services (e.g., Kahn 2008,
and Kotchen and Moore 2008).

A related trend, in the sense of public relationd apurring demand, is the widespread
adoption of green certification. The U.S Green 8iad) Council's Leadership in Energy
and Environmental Design (LEED) rating system hasoime the dominant player re-
garding the certification of green buildings. LEPpDbvides third-party certification that
construction practices and design features me&usgradations of environmental per-
formance. Certification requires that buildings teedefined criteria, and there are rec-
ommendations for the adoption of specific techn@egFortunately for Waterless Com-
pany, waterless urinals are among them, and tiasaithout a doubt caused an increase
in demand that is likely to continue as LEED cezéifion grows even more popular.

In sum, the case of Waterless Company began widitctanological innovation. But this
was not sufficient for successful EE, as there addéd be demand for the product. When
a shift in tastes and preferences and the expawditmrd-party certification caused an



increase in demand for waterless urinals, Water@ssipany, perhaps foreseeing the
eventual turn, was there to capitalize after yedirstruggling to survive. Now the com-
pany has the advantages of being an early moweeimdustry and enjoying the benefits
of brand recognition. Prospects for the future as® good, as water resources are only
likely to grow more scarce, and green building pcas appear here to stay.

4. Sea Breeze Power Corporation

Sea Breeze Power Corporation is a Vancouver-basegany that seeks to take advan-
tage of British Columbia’s renewable energy potdnthccording to the company mis-
sion statement, its “external goal is to serveaaédeship role in expanding widespread
adoption of utility-scale renewable energy.” Astpair this effort, “Sea Breeze is pres-
ently engaged in the development of utility-scaladsarms, ‘run-of-river’ hydroelectric
projects, and through joint venture partnerships,development of state-of-the-art elec-
tricity transmission projects.” Generally speakitigg portfolio of Sea Breeze projects are
designed to take advantage of British Columbiatsirah endowments for generating re-
newable energy and to overcome the challengesliokedag this energy to distant loca-
tions where demand is high.

As discussed previously, one of the most signiti@vironmental problems that we face
arises because of the linkage between the wondiseasing demand for energy and cli-
mate change. It is widely believed that any attetopealistically tackle the problem re-

quires increased reliance on renewable sourcesearvfyg, including solar, wind, and hy-

dro power. But as efforts to upscale the use oéwebles for electricity generation have
begun, the disconnect between places where gemereti most efficient and places

where the electricity is needed is emerging agaifsgtant barrier. For instance, many of
the most productive sites for wind power in Nortmérica are along the U.S.-Canadian
border, but this is not where electricity demandjtieatest. Further compounding the
problem are barriers within the existing grid systlr electricity transmission and sig-

nificant line loses of power that occur when segdilectricity over long distances.

These challenges provide the EE opportunity for Biegze Power Corporation. Taking

advantage of British Columbia’s vast potential Wond energy and run-of-river hydroe-

lectric development, the company has projects ¢ogetr80,000 hectares on some of the
regions most desirable sites. What is more, SeazBréas obtained approvals for addi-
tional wind and hydroelectric projects that are sidared significant achievements for
further development of the area’s natural resourceterms of transmission, Sea Breeze
has several projects underway, notably the WessiO0Bable, which is 1,600 megawatt
transmission cable proposed to stretch 650 mita®s fPortland, Oregon to the San Fran-
cisco Bay Area. The project is ambitious and wdlthe world’s longest high-voltage di-

rect current submarine cable.

The aim of the West Coast Cable Project is to conregions of energy supply and de-
mand in order to promote the growth of clean enggyeration in the Northwest. Con-



struction of the cable infrastructure will enabka®reeze to take further advantage of its
abundant renewable resources. This is possibldama extent because of advanced ca-
ble technology. The cable will be constructed duemvironmentally friendly transmis-
sion technology that provides up to 75 percent lolime loses over long distances than
other existing technologies. The Sea Breeze cormibmaf energy production from re-
newable resources and expanded transmission capacibnsistent with an EE strategy
that seeks to exploit comparative advantage (ggaejahrough partnerships based on
technology and infrastructure expansion (cable ttoason).

But just as we saw in the case of Waterless Comsaupply is not sufficient for success-
ful EE without demand. We should then ask: whattheedrivers of demand here? One
contributing factor is that demand for electricisycertain to increase in coming years,
implying that all sources of generation that arasomably price competitive will be in
demand. More importantly, however, Sea Breeze des/an example of EE in response
to existing and anticipated environmental poliay.plarticular, many policies within the
United States serve to increase demand for elggtgenerated from renewable sources
of energy, including the following: (1) higher cestf generating electricity with fossil
fuels because of emission regulations; (2) thebéstanent of renewable portfolio stan-
dards (RPS) on a state-by-state basis; (3) theephasf carbon dioxide emission reduc-
tions as part of climate change policies (e.g.if@alia’'s AB 32); and (4) a general reluc-
tance to construct new, large-scale power planteeri).S. because of aversion to pollu-
tion emissions and the creation of nuclear waste.

The existence of these policies and trends hasetkeaand will continue to create—an

opportunity for Sea Breeze Power Corporation. Whéeuring generation capacity and
investing in large-scale transmission infrastruetuUsea Breeze is positioning itself to
take advantage of a significant EE opportunity im@dy an evolving regulatory envi-

ronment—one that is only likely to grow more favdeto renewable sources of energy
in the near future.

5. Mica-Tech Incorporated

The previous two case studies were examples oksafid EE because of changes on the
demand side of the market: one a shift in tastelspmaferences, which also spurred the
creation of third-party certification, and the atlirie primarily to environmental policy.
The final case study, Mica-Tech Incorporated, i€eample of successful EE because of
a change on the supply side of the market, namtdgtanological innovation.

Mica-Tech is a manufacturer and marketer of sééelommunication systems serving
businesses and electric utilities. One applicatibthe system is a demand response pro-
gram for participating businesses. The idea is Ibiginesses select their own electricity
loads that can be curtailed during peak-power periccxamples include reductions in
air-conditioning and/or turning off lights and epgomient during no essential periods.
Mica-Tech then installs technology—at no cost te business—that links control of



these selected reductions with a secure satejige®, which enables curtailment to oc-
cur remotely based on selected criteria. The ppdiing businesses then earn cash back
not only from electricity savings, but also froncémtives to participate in demand side
management. Hence we have another example of amrengublic good, with the joint
products of energy cost savings and reduced potitgmissions. Mica-Tech’s contribu-
tion in this area is also particularly worthwhiledause of current debate about the effec-
tiveness of utility-sponsored demand side managepregrams (e.g., Loughran and Ku-
lick 2004, and Auffhammer, Blumstein, and Fowli€®©gn

Mica-Tech'’s other application of the satellite gystis supervisory control and data ac-
quisition for the management of electrical powadgyr In this case, the customers are
electric utilities that must manage the flow ofadteity across a power grid. The satellite
technology is used to accurately monitor the denfanelectricity and enable grid man-

agers to direct the flow of electrons accordingligese applications of the system have
been in operation for over a decade, and Mica-Teakes the case that their satellite
technology offers several advantages over thenates in terms of cost, maintenance,
and reliability.

Mica-Tech has done very well with this technologgying recently been acquired as a
subsidiary of AML Communications, Incorporated. Bigtyond its entrepreneurial suc-
cess, there is a clear “eco” dimension to the lssinManaging an electricity grid more
efficiently means less wasted electricity and tfwee fewer emissions, as indicated
above, and the same holds for demand responseaptegkVhat is more, both applica-
tions of the technology can reduce demand for cocisbn of new power plants, and be-
cause loads can be spread more evenly, generaiorbe€ smoothed so that existing
plants can run more efficiently.

The success of Mica-Tech is clearly the result fchnological innovation that created a
new opportunity for EE. The company was based enrikight that satellite technology,

as used in Global Positioning System applications)d also be used in a different con-
text, to solve other problems. Given the rapid pafceechnological innovation, opportu-

nities of this type are continually emerging. Thex@o telling what new ideas will come

next, but we can all keep our eyes open for the BEopportunity, spurred by a new
technology or the application of existing techngiaga new context.

6. Conclusion

Entrepreneurship is one aspect of corporate enviemtal management that has not re-
ceived much attention in the academic literatukas paper takes as its starting point the
guestion of whether EE is different from entrepreship in general. | have argued that
from a business opportunity perspective, EE iskasasuof entrepreneurship, but | have
also argued that the distinction is important. EEléfined as business opportunities that
earn a profit and are also associated with gemgratipositive environmental externality

(or public good). These opportunities exist andaiten closely associated with existing



and/or anticipated environmental policies. Whatngre, EE is important because it fre-
guently attracts a different type of entreprenene who seeks to improve environmental
quality first and foremost, and then ask whetherittea can earn a profit. This different
orientation can be a powerful force in the muchdeeesearch for solutions to our most
pressing environmental problems.

The three case studies discussed here provide dorgpexamples of successful EE. In
particular, by viewing them through a microecon@mnperspective, the cases are useful
for identifying different mechanisms whereby EE aamerge, namely the shifting of
tastes and preferences, changing public polictdgrecements in technology, or new ap-
plications of existing technology. Future reseatat combines more rigorous theory and
systematic empirical analysis will guide future exdrepreneurs and help shape the ap-
propriate relationship between EE and environmeyuahty.
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