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Abstract

Marketsand government are alternatively offered as separate solutions to address
challenges resulting from improper valuation of environmental resources. Our current
sustainability imperative requires an-aftthe-above approach that capitalizes on the
comparatve advantages of organizations and institutions from different sectors of society
(civil society, business, nonprofit, academia, government). By looking at representative
case studies from Australia, India, Morocco, and South Africa, this thesis examimes h
actors within these sectors have differing capacities in addressing environmental
valuation. These case studies provide a preliminary survey to determine how to combine
methods, techniques, and capabilities from distinct organizations to solve our
environmental crisis. The structure of each organization gives them both specific
advantages and limitations to create new ways to value the environment. Valuation
problems examined include commons governance, externalities, and environmental
resources.
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Prologue
The Environmental Imperative

Remember upon the conduct of each depends the fate of all.

T Alexander the Great

In 2011, | walked, flew, cruised, sailed, swam, scuba dove, climbed, hiked, drove,
trained, paraglided, and hitchhiked around the world twice. | kept my eyes and ears open.
What | experienced has made hogpeful.l am topeful for the Indian teacher and the
five thousand saplings he gives away every yleam topeful for te activist found in a
Ghanaian library who works on natural resource manageamthopeful for the
students who created and run a 350.org chapter in Vietndividuals are recognizig
their environmental responsibility.

Across the worldthe effects of climate change are becoming appaBamntists
are not the only ones catching on; old men are noticing. Abreadeiftage elder in
Morocco,andthe senior who saw nfer Englishpractice in Malaysia, grMr. Han, the
retired construction worker in Shanghaldersknow the climate is differemowthanit
was throughoutheir youth.

Climate change is not the only problem. Increasing human population and
influence is putting pressureontter t hé6s systems. The | ist of
challenges is long: the freshwater crisis, endangered biodiveasdgpllapsing
fisheries.The way we approach the environment causes many of these environmental
challengesSome result because we do not properly value the services the environment

provides or account for the negative environmental impacts of our actions.
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No longer carwe ignoreenvironmental challenges . Addressing them soon and
effectively will directly affect the collective quality of lifler our entire species.
Environmental instabilityon the other hanayill breed conflict, inequality, suffering,
and, ultimately, regret.

The nex fifty years will determine the fate of our environmend speciesThe
amount of change necessamypsychological, social, economic, political, and cultural
frontsis immensé the consequences for failure even more so.gpacieémoment has
arrived. What do we choose?

For a long time we have tried to create a definitiowldt it means to beuman.
We argue thathe humans the only species that usemls, has languagendwriting, and
passes omtergenerational knowledge. Looking at chimpanzees, dolphins, and elephants,
those definitions lasvalue. We ty to separate ourselves into a distinct category of life,
yet we still behave within the same ecological principles as any other species.

[, for one, choose to go beyond our limitations as a natural species. By
recognizing our environmental challenges and changing our behavior, we have the
potential to become a distinct spedigbe first species to recogniaed react tmur own
ecological limis, preventing a population correction. We have the potential to become
human stewards of the earth.

To do so we must develop methodsaarbour environmental impact and
manage the environment itself. The capabilities of the organizations that lead our
ervironmental actions will determine whether we become that distinct species.

Thisthesisanalyzes five types of identified actors in environmental management

activities In order to take advantage of the varieties of environmental management, we



must recogize the strengths and capabilities of each actor. Only by knowing the
structures to manage the environment carest use them to reactthe challenges we
face.

The solution to the environmental challenge requaresiterdisciplinary cross
sectoral apmach that simultaneously works to change our technologyyactivitiesand
our way of the viewing the world. No one actan providethe solution Free market
environmentalism or government regulation alone will not wéhe variety of
challenges thawe face due to our failure to properly value the environment requires a
variety of solutions. Civil sociefyousiness, nonprofit academia, angovernmenall

have their respective roléisey must playn creating a new environmental paradigm.



Introduction
The Varieties of Environmental Management

In Stellenbosch, South Africdlichael Back, owner oBacksberg Winery
decided to do something about his wineryodos e
environmental champion, encouragiig adoption ofsustainable methods and practices
at Backsberg. These environmental initiatiges havinga profound impact on the
wi ner yods o pahkshketgisonawsliscovarmgw sources of value. Instead of
using large amounts of energy to co@red wine fermentation plants, Backsbéas
installed a system that uses minimal amounts of electricity to cirad&tevater from
the bottom of a pond. Changing crop methbasreduced vehicle fuel consumption
while alsoallowing for increased yield§.oday, Backsberg has an ISO 14001 certified
environmental management systeéxstandardized system, ISO 14001 helps
organizations develop procedures to identify and reduce environmental irmpacts
normal operationdVlore impressivelyBacksbergs one of three carbon neutral wineries
in the world and has won multiple accolades for its environmental pradtices.

September 02011, | visited BacksbergDuring that yearl spent eight monthsaveling
around the world investigating organizatidike Backsberg to learn more about how
different peopleorganizationsand institutions are acting to preserve our environment.

By implementing sustainability at its operation, Backsberg is addressing the major
challenge ofhis strategyassigning a vakito the environment. As an organization,
Backsbergdéds environment al initiatives are re
with wine productionExternality is an economic concejitbasicallymeansa cost that

is incurreddue to an economic acttiy that is not reflected in the price of the produrair
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instance, pllution is a negative externality because it causes environmental damage that
society feelsbut the costof this outcomas not reflected in the production cost. This type
of externaliy is a market failurgor aninstancen which markets are not able to
efficiently allocate goods or servicésgtation?) Many environmental problems are the
result of market failures.

Market failures are an identifiable symptom of a much larger prolam.
current globgleconomic, social, and political system does not value the environment
properly.Climate change is a vivid example. Currently, our economic activities release
large amounts of greenhouse gass&sthe atmospherdén most countries these
emissions are not priced, but they do have a cost. Greenhouse gasses are accumulating in
theatmosphere and beginning to have many negative effaath aslroughts and
extreme weather. Fossil fuels are cheap because they ctime Wdiden catcldamage
to our climate control system@verall, he environment is not properly valyedhichis
the reason behind the push towards environmental sustainabiktgelmse, longerm
sustainability isasboutchanging the way in which wealuethe environment; properly
valuing the environment will lead to the adoption of behaviors and practices that preserve
the many benefits nature brings to society.

Across the globedifferent parts of society are reacting to the needs and demands
of envronmental sustainability. Thieve sectors ohumansociety all have different
focuses and various abilitieBhough sme find it a priority to act harmoniously with
nature others do not. The characteristics and involvemethedesectors determine the
effectiveness of the human response to the present environmentaGiabuslly,

comparative institutional and structural advantages of actors within a specific



sector of society ¢ivil society, business, nonprofit, academia, and government
determine their capability to conceptualize and implemenenvironmental
innovations, initiatives, and paradigmsto addressenvironmental valuation
challenges.

The different sectors of society are made up of different instituéinds
organizatios. Institutions play an important role in governing and managing human
impacts on the environmenhstitutions are social construdtatii pr ovi de a set of
habits, r u lwkich,,inthascase, egumad e Ni nteractions bet
societiesand theirbaur al e nvi r o n me n tirothis(anbdisuthheiomyo vi ¢, 11
institution! examine is théerberAgdallnstitution of the High Atlas Mountain$he
restofthecasest udy focuses on organizations that ar
actor within each sector.

There are many different ways to break society into smaller seEtarthis
analysis, | have brokdmman societynto 5 sectors based atructure andunctional
behaviors. According to Dollery and Walli s,
di fferentiate between t he prRouwldythese publ i c, a
sectors break down as follows: the private sector composes the market ecaddsy a
composed of businesses, the public sector is the government, and the voluntary sector is
made up of nonprofit organizatioasd individuals within societyl'he voluntary sector
has been particularly difficult to classify. Worth notkat thissectorhas been
alternatively called the Aindependent sector
(9). For this analysjd break up this sector into two distingarts civil society and

nonprofits.These two facets of the voluntary sector are iffie becausaonprofitsare



missiordriven organizationsvhereaivil society is composed of individuals and
institutions that are not organizationally bouhdaddition to this sectoral breakdown
have added a fifth sector based on functional ategilthough he academia sector is
distinct from other sectors due to its functional independence and research oriented focus
it is often supported by actors from other sectohese classifications present challenges
in and of themselve®ue to the brief nature of this thesis and the case study structure,
this sectoral breakdown is sufficient.
Civil Society
Civil society operates and impadte environment through aggregate collection
of individuak &ctions. Theivil society sectoconsists of mos$t individual andsome
business behavioBusinesss includedn this contextareall service businesses or family
operations that have minimal environmental impact thrdbginoperations. The
individuals in this sector impact the enviroent through the deployment of different
innovationsthroughconsumption behavior, antdroughpersonal action. Major
challengesncludethe current culture of consumption, disconnect with environmental
impact, and population growth. Impacts from thisibessasusual state are
unintentional degraders of the natural environment, requiring environmental management
from the other sectors.
Business
Medium and large foprofit enterprises employing at least several-family
workers comprise thbusinesssector. These businesses range in size, geographic
location, and market function. Some have more ability to reduce environmental impacts,

such as a farm substituting pesticide. Others cause social or environmental instability



through their activitiesForinstance mobile phone companies and their consumption of
coltanhavedriven thecivil war in the Democratic Republic of the Condarthermore,
there areil companieghatfacilitate theconsumption of carbon polluting fossil fuels as
t hey 6 me anddor od. Envirodmeemal management within businesses has
several stages of complexity, from product substitution and energy efficiency, to
reinvestment of savings, to realization of sustainability value.
Non-Profit

Thenon-profit sector is made up ohgironmental organizations that have a
conservation, education, advocacy, or social ifsuehichthey advocateThese
organizations have a social mission or purpose, which allows them to focus on specific
issuesThe missiordriven structure and privateanagement defines the nonprofit
structure.These organizations can vary in size, from large multinational non
governmental organizations (NGQsych as World Wildlife Fund (WWF) or
Conservation International (Cp small operationsuch as local lanttusts. They are
able to address global environmental challenges without regard to fulitimg.
challenges are lack of regulatory or statutory power, lack of participation, and lack of
funding.

Academia

Theacademia sector consists of public, privatej educationatesearch facilities
and organizations. These institutions fund reseaathin expertsand expand the human
body of knowledgeThis researcltakes ora variety of perspectives andcursin a
number of disciplingsincludingtechnological innovations, environmental technologies,

andthesocial science The nature of research makes international collaboration easy.



Indeed, all of the research facilities that | visited sggkarchersihterviewed had
research collaborationgith locationsin the United States'hese institutions not only
develop new technologies but also new ways of approaching the enviroiiimeyare
increasinglychallenging and changing timetionthat the economy is more important
than the environmentwhich is providinguswith a newway to understand our
relationship with our environmental support systems.

Government

Thegovernment sector consists of multiple layers of government, structured
differently according to government type. Tinest commorgovernment layers are local,
stateor provincial, national, and internationdlhe government often has statutory authority,
regulatory power, and the ability to make laws governing conduct. It is often legally
obligated to protect or govern the enviromnéut is often criticized as bureaucratic or
ineffective. Government agenciesmmonlyhave specific missions or agendas, but these
can be jeopardized by political considerations. Neverthdlesgpvernment has substantial
power in addressing environmtal valuation challenges.

Eachsector is betteat something than other sectov8henaddressing
environmental valuation challengehle inherent nature of organizations matkesr
capabilities different. A government has the power to legislate whibeprafit can only
advocate, but can do so freely. When working on different projects or initiatives
individuals can have thargestchance of success by recognizing which incentives drive
actors. An example would be for an individual to know thatdest way to start an

environmental program at a business is to quantify it through savings. Quantifying and



translating environmental programs into business models is a strong skill ancdéactic

justfor bushesses, but aldor government and nonprofirganizations.

Methodology
This thesis is basednresearch conducted during my travels between May 5,

2011 and December 13, 2011 in Australia, Morocco, Ghana, South Africa, India,
Malaysia, Vietnam, China, and Japasinginterviews, lectures, obsem@ns, and
materials from different organizations and individuals.

Thethesisemploystenants of grounded theomyhich, as described by Kathy
Charmaz inConstructing Grounded Theqrg o nsi st s of fisystemati c,
guidelines for collectingandadnay zi ng qual itative datao that
theories and ideas based on the data itself (2). Grounded theory is diagnostic and not
prescriptive in that it looks at phenonaasr processes. This allows for a conceptual
understanding of what is ing) researcheddne of the main toolsf C h a r ngaonndlex
theory methodhat | used wasoding. Codingundert&en during the research process,

attempts to categorize data to allow for refining of research metGodig works by

Acategorizing segments of (qualitative) dat a

summari zes and accounts f oByaealyzngdapi ece of
during the research process, | was able to improve my interview questzomiridentify

new research priorities and questiofkis allowed me t@ecognizethe importance of
collaboration for different types of organizatioAs example of a trend that | identified

using codings partnershipsDuring theinitial interviews | noticed that organizations

engaged with a number of partners for their proje&fter looking at these relationships |

created a code that summarized this method: partnerships. To build upon this initial
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discovery,| added questions regarding organizatlgp@tners and the extent of
collaboration. When | was assessthg academia institutions in India, this focus allowed
me touncover a major organizational strengtheoddemia: international partnerships.
The research institutions | visited in Indiat@lied on partnerships with organizations in
other countries to increase their capacity to do reseByctomparing the partnerships of
these research institutions with the traits of partnerships in other sestasable to
notice a differencelUnlike other organizations, this collaboration was ceritnathe
research institution® achievaheir objectivesAfter completingmy field researcland
the grounded theory processnalyzed selected case studies from each sector. This
analysis was compleanted by a literature review.
Thesis Outline

In the next several chaptdrwiill report on avariety of innovationsmethodsand
ideas from a number of sectors all around the waniith the exception of the first case
study these organizations are all successful examples of environmental initiatives and
managemenflThougha more irdepth study would allovior an exploration ofhe
negative examples of organizations, this analysis focustdseanganizatios éapaciy
to change behavioendrecognize the value the environment brings to society. These
positive examples demonstrate how different actors across all sectors of society are
beginning to create the new environmental paradigm.

First, you will hear a modern dayagedy of the commons in the Atlas Mountains
of Morocco. A selfsupporting society developed innovations in the form of a complex
irrigation system that maximized water retention and increased agricultural productivity

in an arid environment. Unfortundyeinternal pressures from population growiwe
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eroded the hillsides that support irrigation wakéoreover, ncreasing pastoral activity
hasdestroyed native vegetation arountainsidesThe resulting erosion has been
incredible.Some hillsides have ashed awagntirely, decreasing soil quality and water
retention capability. The hilgsability to retain watehas beerwompromised and
government interventionas beemeeded in the form of an intentionaM@onmental
management program. This case stwilyillustrate how civil society can adapt when it
recognizes the value of environmental resoyrsescan failwhen it does not.

Next, in the second chaptgr,o u wi | | hear the story of
Backsberdg=state Cellarstarted its environmental program thanks to the drive and
persistence afs organizational environmental champiandowner, Michael Back. His
ambition and initiative led to the adoption of the internatiynacognized 1SO 14001
Environmental Manageme®ystem at Backsbergl his orginizationinstituted programs
thattook advantage of technological innovations, such as a hydrothermal heat pump to
chill fermenting grapedt also engaged proactively asesponsible environmental
steward, setting asider percent oits land to conserve an endangered bioBacksberg
illustrates the positive role that businesses can play in addressing the environmental
imperative.

In the third chapter you will join me for an afternoon tea with a woman named Jax
who is the head of a conservation organization in Kuranda, Austradimarea with a
populationof three thousand. Ashe forcefeeds me toast and vegemifaxtells me
about her nonprofit environmental organization, Kuranda Conservation, and its work on a
number & environmental initiativesone of whichs the preservation of endangered

cassowariesShe runs a community nursery for plants and helps organize the local
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response to invasive feral pigs. As a missiowen organization, Kuranda Conservation
is able tofocus on protecting biodiversity, an invaluable resource.

In thefourth chaptemwe will meet with some of the academics that are
researching newocial innovationsindtechnologieshatmaychange our perspective of
the environmentThe Madras Instituteof Development Studies (MIDS) is an
independent think in India that focuses on regional development issues. MIDS conducts
economic, scientific, and social research that shows the value of managing resource
sustainablyThe Center for Wind Energy Technolo@yWET) researches technological
i nnovations to hel p I mdeverdost odheintessatch ¢ wi nd i n
uncovers innovations that have already been discovered and patented by western
corporations. CWET has the only wind testing facility inaA3ihese research institutions
provide us withthe toolsnecessaryo change our understandingtbée nvi r onment 6 s
role and also make technological discoveties enable us to protect it.

In the fifth chapter you will learn about a government agency f&tdrom
Backsberg, the City of Cape Townds Environme
Department has successfully enacted a number of environmental programs and initiatives
despite local government not having a mandate for environmental managkmasised
organizational environmental champions to demonstwate the benefits of environmental
perspectveare o t he ot her depart mduthesnor¢inhasst he cit yo:
guantified the value of local ecosystem services to enable informedotheriaking in

development policies.

Environmental Valuation Challenges
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One of the main cause$ our current environmental challenges stems ftben
inability to properly value the environment. The environment provides many different
services that are natccounted for in the market econpivut come from the natural
economy. The nat wsegelythiegeauapts togverfiipng, @absats s
wastes and other externalities from the mark
externalities backnto human sciety (Plater etl., 729).Many of these valuation
challenges are types of market faildesn econmic concept. This thesis will address
common governance challenges, externalities, and valsatiahfferent types of

environmental resources.

The New Environmental Paradigm

Thereis a significant debateegardingwhether the private or publgector is best
suited to solve our environmental challeng@s one hangthe current approach tur
environmental challenges haandoidmaekebn fAtec
me c hani s ms 0, # Taideathati mar@etsiwitl solve our problerstemsfrom
free market environmentalism. This position
environmental problem6 and Aproponents argue that free
successful than governmento in#sFeeeving envir
market environmentalism holds that property rights and market mechanisms will solve
environmental chadinges. This view is antagonistic to government intervention; Stroup
arguesthathegover nment 6s fAability and incentive toc
l acking, 0 making environment al st ghwar dship f

government is@en adessefficientthanthe market andslacking incentives for
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environmental preservation. This view is often criticized as justification for the status quo
of market dominationpwhich has led to our current environmental cri$ise opposite
viewcort ends t hat fAgovernment involvement 1in en
and inevitabled due to multiple reasons (And
within a free market system to enforce property rights and the rules of markets.
Furthemore,go ver nment s fAprovide collastiwmar getosls t
underval ue or even (772 This sideasguedizal puvatizaianéish go o d s 0
not the ultimate solutiobecausesome assets are difficult to protesthei r user s fimay
toonumer ous, too diverse, or too separated in
views, free market environmentalism and government involvement, have dominated
much of the debateegardingwhich sectoiis best forsolving our environmental
challenges.

The solution to our environmental challenges involves the creation of a new
paradigm for understanding the hurbagelatiorshipwith the environmentMarkets in
the form of businesses and government both have different capabilities to address
environmental challenges. The complexity, scope, and scale of the environmental
imperative means that free market environmentalism and government involvement are
incomplete solutions. In order to solve our environmental challenges, individuals,
organizations, and institutions from all sectors of society must use their specific
advantages to change the way we value the environment. Business action or government
intervention alone are insufficient. Collective action and intersectoral collaboration are
necessary. The new environmental paradigm recognizes that social, economic, and

environmental health are inextricably linked. The current path that prioritizes economic
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growth over sustainability will lead to disaster. Only through collective efforts that take
advantage of sectoral comparative advantages will we be able to effectively address the

many environmental valuation challendgbat impede globadustainabilityefforts.

Chapter 1
Tragedy of the Berbers Commons

Water is our life. When the water flowsg are happy. No water, no good.

i Abraham, village elder of Ait Zitounedigh Atlas Mountains, Morocco

SPAIN Ait Zitoune is a small
Cadizs=
Gibraltar

village locatedifty miles south of

Marrakech along the foothill®f the

Rabat
. = Fes
Dar-el-Beida = ) . . .
High Atlas Mountainslt lies at the
MOROCCO ¢
Marrakech s top of a valley, near the apex of a
Agadir, - leg extending down from the
ALGERIA mountainsA seasonal river and the
WESTERN SAHARA |, owend cues OCcCasional flood carved the bottom

Figurel. Ait Zitoune islocated near Marrakech . .
g of the valley outThe valley itself is

a sea of green in a plain of brown due to irrigation and strategic crop planting. Ait
Zitoune consists of a group of houses along a main, minimal dirt road. There are about
ten fanilies, all of which are farmergnd no local stores or mosques. The villegauilt
aroundthe community irrigation channel, whiclrries water from the mountains. The
area is an aridjesert environmenmakingwateran extremely important resource for

agriculture. The people of this area are called Berlaedthey havdived in the
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mountains throughout the last two thousand yé&dre.Berbers are an agricultural and
pastoragroup In Ait Zitoune the value of water is so high that the roofs are degitp
drain into the community irrigation candlhepeopleproduce all of their own food and
currentlydo not require any external support to survive.

Regardless of these initiativebg village and Berber sociegre challenged by a
problem of their own making: erosiomlor occo6s demographics are
populations growand there is large rural to urbaat-migration.Population growth
jeopardizes longerm sustainability and causes local environmental digjicn.
Overgrazingof hillsand mountainsidesy goatshasstripped the grasses thaveheld
the soil back, resulting in severe erosion. These lands play a vital role in watershed
managemenand their degradation threatens a walependent societyhe degraded
landlacks ownership angs considered common laddall can use itDespite havingn
institutionthat is designed to manage these common J&mdsvn as thé\gdal
institution, Berbercivil societyis not effectively responding to the erosion kdmages,
requiringthe intervention of the nationgbvernment. Human activity was
unintentionally having negative environmental impacts. fdi@nalgovernment became
involved, encouraging erosion control practices and replanting trees to restore local
watersheds. The challenges faced by the people of Ait Zitoune are a rdagitiagedy
of the commons. Overpopulation has led to overexploitation of common resources in a
fragile environmentThe caseof Ait Zitoune demonstrates howcivil societyis unable
to respond to certain disruptors, such as population changédecause of its structure

This failure hascreated the need for environment managemento address
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environmental valuation failures, which the national government of Moroccas
currently pursuing.

In early Septembesf 2011 | visited Morocco wh a trip organized by my study
abroad prograpSemester at Sea. We spent several days hiking around Berber territory
and visiting the small villagesf Ait Zitoune and Ait Hmad. We walked up dry riverbeds,
along mountainsides, and on top of valleys.
Mohamed was from the Middle Atlas agthduated fromh aw s c ho ol . LOHauci n¢
from the High Atlas and had a degiaghysics.Despite these degrees, Mohamed and
LoOHaucine worked as tour gui dAsswewatkkedause of t
Berber landsthey told us about local practices and custdms.spent the first night in
Ait Zitoune and met with Abrahamhhte v i | | age el der . Mohamed and
as we askethe elderabout Berber life and the local environment.

Ait Zitoune lies on the edge of

the Haouz plain at the foot of the Atla
Mountains. Althougthit is close to
Marrakech, Ait Zitoune remains

geographically isolated. The national -
government provides education and

has recently supplied electricity to

Figure2. Valley to the north of Ait Zitoune

some aras at subsidized rates. A single
dirt road goes through the village along the top of the valegple mainly traverdhis
roadby foot, mule, the occasional motorcycle, and the rare car. The areaaisddry

browr it only rains about 25@illimetersperyear, most of which fallsduringh e fAwet 0O
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seasonswinter and springRaki, 2). There is higher precipitation in the mountains,
wheretheaverage annual rainfall is anywhere from 300 to 19@metersper year
(Funnelland Parish 9 2 ) . Alrrigated watepall comds from this mountain
rainfall, either down the river or through the irrigation canal.
Agriculture and Local Self Sufficiency
Local farmers plant a large variety of crapat areboth indigenous and
introduced. Indigenous crops include olive trees, figs, and (@& Figure 3)These
indigenous crops are often grown on the edge of fields to mark boundaryhoegh
caci areplanted anywherelive trees surrounthefieldsin t he ri ver 6s fl ood
Notably, these indigenous crops are all perennials, meaning that they grow and produce
seeds over several yedcitation?) These crops are also low maintenance, requiring less
farm labor. Most introduced crops are annuals, mngatihat they growgevelop into
fruit, and dieall in one season. The Berbers ugeoducedcrops from new world and old
world crop packagesnaize, barley, pumpkin, squash, wheat, tomato, bamboo, potatoes,
and mint (see Figure 4). These crops have nhigirer water needs than the indigenous
crops. Most fields are dedicated to either growing indigenous crops or staple grasses,
such as maize or barley. These fields are smatlandingno larger than a few acres.
These main crops are the largest local sewf foodandfodder. Excess from the main
crops can be sold to generate income to buy goods and services from nearby cities, such
as headlamps and electricity. Farmers al so h
family has a plot or piece of land negtthe house where they grow some vegetables,
mainly potatoes and tomatoes, 0 our guide Moh

place where they grow mint for their own tea
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whiskey,which isironic in this dry ountry. Berbers drink iwvith most meals and at
various points throughout the day. The various crops grown by the Berberdiffiarent

water needs, makinpe management of water supply important to maximize yield.
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Olive Tree

Figure3. Indigenous Crops Identified Around Ait Zitoune
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Tomato

Potatoes

)

Bamboo

Pm®

Pumpkin

Figure4. Introduced Crops Identified Around Ait Zitoune

22



To produce as much as possible, the civil society of the Berbers has organically
adopted two types of irrigatissystems: flood and built. Flood irrigation allows farmers
to grow crops in the valleyandnext to rivers. These systems are dug systlats
consistof canals and retention ponds. These canals direct water from the river into their
fields. Retention pondsonsist of areas dug out and surrounded by water to retain water
for the fields. These ponds were designed to capideetain floodedvater, which
enables the feedng of crops after floothg recedes. While most crops served by flood
irrigation areintroduced species, retention porateused for olive trees. These trees
particularly healthyand Muhammad told us they produce much more tham tréhes
due to the extra watefhese trees also live much longer, having an intergenerational
benefit.Overall, food irrigation allows the Berbers to grow large amounts of crops in
river valleys.

Built irrigation consists of humamade channels and water systems that supply
water to fields on top of the hills. When possible, the charamelsuilt at theapex of the
hill to enable gravitational flow of water. These systems travel through several villages,
with their source ultimately originating in the mountains. They consist of simple concrete
channels with metal floodgates and periodic concrete cisteugscanals direct water
flow from the floodgatesandacross the fielsl Often fields are designed so that any
excess water flow ishanneleceither back into the irrigation channel or into other fields.
| was shockeane timeto see water flowing from thend of a field into the roador it
did not seem to fit in with the rest of the system. Then | realized the water walydirect
flowing across the road and into a small maize field. The storage capacity of the cistern

makes water availabkven during thelry season. Roofs are designed to dvaaterinto
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the canal when possible. Overall, the built system is conceptually complex but
technologically simpleConcrete andnadeby hand this system recycles water,
minimizes water waste, and allows locals to grow crops in the dry season.

Berber society in the High Atlas Mountains is sglpporting. Electricity and
education are delivered by the government and desired by local peo@eniSgh the
Berber |lifestyle, and especially their polit
job to do, oL 6sHayusklemnwemengand cthildren all play different roles.
Children often tend herds. While some animal plows are usetil&wge fields, most
farm work is done by hanéravity supplies waterom the mountains, whether down
the river or through the built irrigaticsystem. There are no electrical pumps for the
irrigation system and no piped wells. Fields are fertilizedgianimal dungand there is
no use of offfarm inputs, such as artificial fertilizer or pesticide. Farmers use the seeds
from their crops to plant the next harvest. Abraham, the village elder, tells us with pride
t hat Afamil i es haveedthem forrablgast sExtmontha and upttoliveot ¢ a
years. o Abraham knows the outside world matt
people. Even though the people have challenges getting proper education, healthcare, and
basic services, they produalt that they need to survive. The Berbers of Morocco are
thereforedependent on their land and wat@prosper

In the region around Ait Zitoune, crops are strategically planted according to their
water needs. AThe f amitiHeyrigdted and nomrigatesl p | i t i nt o
zone, 0 a tMchamedThe igdigenaus plants have adapted to the arid

environment and only need natural levels of precipitation. These indigenous crops
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Irrigation Methods around Ait Zitoune

The following pictures ilistrate some of the technologies and irrigation methods around Ait Zitoune.
Clockwise from top left: 1. Retention pond used to store extra water from flood irrigation. These trees have
high levels of production and live very long lives. 2. Built canagation. 3. Cistern down the canal from
Ait Zitoune. 4. Built canal and dug canal interchange in around cornfields in Ait Zitoune. Dug canals direct
water flow during irrigation. Note the divider between the built and dug irrigation systems is a simple meta
gate.
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areplanted in both the irrigated and nongated zones, but most often in the non
irrigated zoneFor example, olivéreesaremost often seen on the side of hills, where
neither flood nor built irrigatiowanreach them. Olive trees are also in the flood plains
where theyarewateredalong with maize, barley, and vegetables. Several stands of olive
trees hae retention ponds that catch high floodwatansicanchannel water from the
river. These trees produceonethan their counterparts in nemigated areas and also
require minimal maintenance throughout the year.

Waterintensive introduced plants were mainly planted in irrigated aFaslds of
introducedplantssurround the canals at the apex of hills,upgcthe best flood plains
next to rivers, and are crisscrossed by flow canals. The Berbers recognize as an
agricultural practice that tivehigher water demandsom these plantsecessitates a
dominant portion of irrigated land and precious water. The fields on titye bill crests
aredesigned so that excess water flmay either flow into fields or terraces lower on the
hill using gravity, or into channetbatdirect water back into therigation canal. The
fields or terraces farther from built irrigation consist of crops that have lower water
needs, especially indigenous crops. The edges of many fields consist of the indigenous
treecrops olives and figs. By edging the field with thetees, excess water from
irrigation is not wastednd is insteadsed by another crop. This strategic planting of
cropsin accordance witkheir water needdemonstratethe Berber recognition of the
high value of water in this mountainous desert envirartraad their need to maximize
the use of available water.

Berbers raise livestock and have pack animals. The most common livestock are

goats, although there are some chickens and a very few cattle. These different grazers are
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let out and grazed during tley. Men and children are often responsible for watching

over the herd. Livestock are grazed in many different pastuarealleys, on top of hills,

and on mountainsides. Berber society makes use of common areas for grazing. This

means that many fieldseaopen to any farmer to graaes or herivestock however, this

makes him or hesubject to any common governance structures that might be in place. A

prominent Berber method of governing common ldiesinthe institution ofAgdal

The manifestationfoAgdalii var i es bet ween Berber groups anc
sets up different rules for common lands (llahiane, 24). Most impoAgdalsets up the

opening and closing dates fitve grazing of specific common pastures. It acts as a
conservatonmétod created by civil society. The sys
respite from useo by grazers with the goal o
resources for critical period¢Patrimony).One village can exclusively use the pastures

ortheycan pplytosemin o mad¢il @nié and tri besothéAgdalahi ane,
hasserious limitationslt doesnot govern all common landthese landare often

Areduced to erosion and scatter emdoregphat ches of

governance institutions themselves are under stress due to conflict over use rights.

Population
Population growth has put significant pressure on natural resources for agriculture
and livestock grazing. There have been two main responses to poppiassoresout-
migration to citiesand overuse of landDutmi gr at i on i gnenrh fAmaj or adj u
mechani smo t o punpelldnadRarist®h). Pgopl® aretlgaving rural areas

to head to urban areas or foreign countiesause of limited opportures Land
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degradation is attributed by many scholars t
and animals populations: o this overuse is ||
livelihood (Funnell and Parisi93).

Higher population has causesion that threatens water supply for Ait Zitoune
and degrades pasturelaiocreasedjoat grazing on the sides of the mountains that feed
Ait Zitouneds irrigation system and river ha
degradation threatens watershe@néioni an ecosystem service provided by nature. An
ecosystem service is a condition or process
and ful fild]l human | i fedo (Daily, 3). These se
the Berbersecosystem services provide hydrological system management. Population
growthcausea n i ncr ease i n 0deadstza nfgp ri onft ;,enrsd t cyhdba mghe

functioningo of ecosystem support services (

byredu¢ ng fApl ant biomass and cover o and by inc
goatsovergrazeldi | | si des they reduced the hillds r et
likely to wash awayvhen it rains. Additionally, animalsreiit r amp|l i ng and ¢ o mp:

th e s o i |whishincrdases reanbff and soil erosion (Daily, 247). Erosion causes
many challenges.

Erosion in the High Atlas does not just affect the Berbers. Siltation caused by the
erosion is fArapidly decr easimsdoanirtice st or age
lowlands (World Bank, 31). As the soil from the mountains washes downriver it is
deposited in manmade reservoirs that supply
Much of this siltation damage emoutanotsr i but ed

catchment areaso whose rerabhemtendicttiond i fecr c
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(World Bank, 32). A local environmental problem is now threatening the countries water

infrastructure.

Tragedy of the Commons
The erosion challenges faceg Ait Zitoune and local Berber villages aaie
modern day example of the Tragedy of the Comm®hstragedy of theeommons was
an idea put forth by Garrett Hardin in an influential article in 1968cience Hardin
argues that population growtbausesiegradation of common resources due to every
i ndividual 6s kisoshempeesonal well beinglia midaxampls is a
common pastureland. Every individual who uses that land has the incentive to graze their
animals as much as possible becausee | and is a community resou
seeks to maximize his gaino from the field,
or incentive, to preserve the commons. As every individual will try to exploit the
commons as much as he can theacwns will become quickly overused. Hardin
designed the commons dilemma as a premise to his argument about the dangers of
population growth. Today, population is recognized as only one of several causes of
commons challenges. A recent example of a tragétltye commons is greenhouse gas
pollution. Every human has access to our atmospheric commons and lacks the incentive
to minimize their exploitation of the commons. The driving factor beyond greenhouse
emissions currently is changes in affluence and mdgdion. There are many other
examples. Elinor Ostrom, Nobel Prize winning economist and expert on the commons,

points out many different ways that the c¢omn
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of the 1970s, firewood crises throughout the Third Wdrlthe pr obl em of aci d
(Governing,3).

In the High Atlas, the Berber challenges with environmental degradation and
population illustrate aumber of key concepts of the tragedy of tbenmons. While
Hardin used the tragedy as a metaphor to discussigimpulation, the tragedy applies to
sectoral analysis of environmental management. Actors have structural incentives based
upon environment al governance regimes. What
influenced by what they are able and rationdtgire to do. The herdsman of both
Hardinds i magi nar ymopnamissidesreanceativized tblusgds At | as
much of the pasture as possible. The driving force behind the environmental degradation
around Ait Zitoune wasamgeoHowdver tpopolatignisacds i n Har
the only cause of commons problems. Population is a type of internal disruptor. An
internal disruptoris negative change in a civil society
consumption. These disruptors cause social andogoic changes which can lead to
increased environmental impact. For the Berbers, increased population drove individuals
to marginal, ecologically vulnerable lands. The thin soil in the Atlas Mountains made
hillsides particularly vulnerable to erosion. Pi@tion acted as a disruptor that

jeopardized the stability of commons land.

Effects of Tragedy of the Commons
As Berber society in the Atlas Mountains developed, their wellbeing increased,
ultimately resulting in increasing population. One of the majqraicts of the commons

problem isthe socioeconomic tragedy of the commons. This occurs when different levels
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of personal or familial weal toladapti t hi n a soci
Individuals or organizations with more wealth, resources, capital, or land are more likely
to be able to weather and adapt to environmental challenges or population pressures. In
Ait Zitoune, one manifestation of this was in large numbers ohgadults heading to

the cities. Increasing population meant that more land was needed to support new
agricultural livelihoods and families. As most high quality land was already occupied,
rising children were either forced onto marginal lands or inteities. For the Berbers,

it meant moregoatsgrazing.Thus the people causing erosion were those who had little
other choice due to lack of available laMdhen environmental degradation and erosion
intensified, the farmers most dependent on using the cosmvere most impéed.

Those on the highly productive land, often the wealthiest, were least imp&bigd.

presents major challenges as the poor, who are least able to changetiviges,are

causing the environmental challenges. In this case,lgiigpucaused environmental
degradation, leading to major social and economic changes that drive rural to urban
migration. An environmental problem had negative social impacts.

The tragedy of the commons is a challenge for civil society. A conclusion from
the tragedy of the commons is that the solution to commons challenges t hr ough fan
external actan. privatization or government control of resources (Ostrom, 13). By
privatizing common land the new owners now have the incentive to conserve the land.
Govenment control would also put incentives for preservation in place. This would
entail that civil society, after degrading the commons, would lose communal control over
the commons, with individuals and government taking over. The failure to properly

managdhe commons does not preclude civil society from developing new methods to
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govern the common®strom argues that while external intervention is sometimes
necessary the Acapacity of individuals to ex
Avari ed tfuradmon to situation, 0 providing var.
of the commons by civil society (14he civil society of the Berbers could use #gdal
institution to try to manage their commons problem on their own. However, the
situatioral circumstances make the effective commons governance unlikely. Current
degradation requires repair, which either needs an externaltageke controbr
Berbers to develop new civil society institutions to manage reforestation. More
importantly, nOs r omés exampl es, popul ation was stat.
cope with internal disruptors without external support is limited. In Ait Zitoune, the
internal disruptor threatenembt onlygrazing langdbut alsothe availability ofprecious
waterresources

Population growth presents major challenges to traditional management changes.

There are challenges due to increased resource consumption, more demands, and

transmission failures. Transmission failures
populato n 0 | eads t ohecier dit met greaes aw principlesé
communityg over ned i nstituti ons oUnderstanding243). handed d

The societal disruption from population growth means that traditional institutions may
lose adoptionates. TheAgdal even if successful in stopping degradation of common

lands, will likely not be adopted by all new members of the current generation.
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Environmental Management and the Commons

The tragedy of the commons experienced in the Atlas Mountaissaused by
unintentional environmentahanagement activities. Unintentional Environmental
Management (UEM) refs to anylargescalehuman actions that alter or adapt to the
environment without the specific incentive to reduce environmental impactge-scale
activities that alter the environment include such things as agriculture, which change
local lands significantly and affect local ecolognd automobile usevhich aggregately
releases enough carbon emissions into the air to affect our atmaspbivities that
adapt to the environment include technological innovations and changes. Technological
innovations include things such as irrigation, fertilizer use, or building design. The
process of adaptation of innovations is organic and taken dgfesent individuals or
groups at different times. This createterogeneoulsnd use and technological
deployment pattern§éJEM can affect business, civil society, government, and nonprofits,
depending on their activities. In some ways, it is a result of the current dominant
paradigm for treating the environment. This paradigm is dominated by pursuit of
economic growth, ignorece of ecosystem services, and disregard for environmental
impacts. UEM activities do not necessarily have a negative impact on the environment,
but rather occur as a result of normal practices and not activities intentionally meant to

manage the environme This includes adaptation to environmental conditions.

Application in Berber Village of Ait Zitoune, Morocco
There are several factors of unintentional environmental management in Ait

Zitoune that eventually caused the erosion challenges. The employment of agriculture
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itself was a large environmental change agent that altered the envirohiatl#.

changed landise fromdry landsto cropland Berbers planted native crops in new
concentrations but also introduced new species to the environment. These species were
not adapted to the environment, requiring the use of irrigation systems.

The complex irrigation systemas a designed innovation that allowed farmers to
increase the productivity of their lands. Built irrigation was a technological innovation
deployed to adapt to the arid environment to increase water availability and reliability.
The construction of theuit irrigation system indicated a high level of cooperation in the
creation of a cii group to increase localell-being Only by working together were
certain farmers and villages able to create the complex system. The nevomrgyetiem
would bringcommunitywide benefits and required communityide collaboration.
Communal environmental management was evident. The terraces on many hillsides
indicated a high level of integenerational cooperation, due to the difficulty inherent in
maintaining them oer time. The flood irrigation adaptations were location specific
technological innovations that allowed individual farmers to best use water from rivers.

Unintentional Environmental Managemaeatn causéhe tragedy of the commons.
The case of Ait Zitounel®ws why. The common pastureland in the areas has been
grazed for a long, unknown amount of time. When livestock numbers were low, the
environment was not heavily impacted. Research suggests that vegetation in the Atlas
Mount ains is fAeeasl 3§ ikmelasddarisHs). As popiation
grew, the Berbers started grazing more and more livestock on their lands. This began to
alter the land and degrade the environment. The tragedy of the commons occurs when

actors practice unintentionahvironmental management, changing the commons
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resource because of some other activity. This is not to say that UEM will inevitably lead
to environmental degradation. In Can Tho, adaptation and organic response to local
environmental conditions was doneatitow people to live there. Their actions did not
actually change the environment and in some ways improved it.
In Morocco,nationalgovernment is playing an active role in addressing the
erosion challenges around Ait Zitourgeveral miles upriver fromifZitoune the
mountainsidesire covered by stands of tre@s. say itis forest would be inaccurate. All
of thetrees in this several hectare stand were the same species and the same age. There
were no plants growi ng un dlaucine erattthis washHe t r ee ¢
told me that the government has come in to plant trees on degraded land. By planting
trees they hope to reduce erosion and restore the water management ecosystem service
naturally provided. Lthee gbaemmentnsencduraging lmaalr t ol d n

people to participate in the reforestation effort due to the benefits it will bring.

€ and what of the Berbers?

Population growth is not the only environmental threat to communities in the
High Atlas. A major threat is climatdiange, an external disruptor. The Tragedy of the
Berber Commons was caused by the activities of the Berbers themselves, notably
population growth and increased use of sparse resources. The problems caused by this
internal disruptor, while daunting, can $alved by actions from Berber society or the
Moroccan government. Reforestation projects have already begun to reverse
environmental degradation in some areas. Climate change is a threat caused by external

forces over which the Berbers have little contidiey produce negligible emissions and,
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unlike Inuit communities, have no political ability to react. The people living in the
fragile arid environments already face environmental challenges from the local
geography and internally caused environmentalabtagion. Changes in precipitation
patterns and temperature could severely threaten the Berber society in the High Atlas,
who is already ecologically vulnerable. There is no way to predict wiihhappen with

Ait Zitoune.

Conclusion

The case of the Berkehas several important takeaway points. Berber
agricultural irrigation practices demonstrate the high value that is placed upon water. This
civil society recognizes the benefits of water as an environmental resource and have
adapted accordingly. The clalge arises from a change in the status quo in the form of
population growth. Population growth put pressure on land used for grazing. In addition
to providing grazing, these lands provided valuable ecosystem services, including
supporting water supply.hE value of these services was not evident until after the
damage had been done. Overgrazing stripped the hillsides bare, resulting in severe
erosion. The value of ecosystem services was not apparent until the damage from
environmental degradation was aadty occurring. Negative consequences from
environmental damage are often not visible until they are aliéeivil society could
predict the threat that land degradation posed to agricultural stability in the form of water
retention it may have been alib respond differently and proactively. In one sense, the
Berber society and its challenges are representative of global society. Failure to properly

realize the true value of environmental resources and services will lead to behaviors and
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norms that dinmish that value, with negative consequences for society. The
environmental imperative is to act
This case is also important because it demonstrates how structural traits of sectors
determine their ability to deal with environmental valuation challenges. Berber civil
society organically recognized and adapted to the high value of water. Without
populdion growth, their system was functional and sustainable in the long term.
Population growth acted as internal disruptor that civil society was unable to cope with.
The Berbers created tiAgdalinstitution, over a long period of time, to govern common
land. This institution was not able to adapt to pressures from a growing population and
was an ineffective tool in governing the commons. Civil society, as an actor, failed to
manage its environmental resources. Intervention by an actor from another sector wa
required to begin to remedy the damage done.
were effective (and whether government is the best way to address the damage done)
remains to be seen. The following case studies all address thetbare succesdiy
dealing with environmental valuation challenges. This is not say that civil society is
unable to successfully deal with valuation challenges or that it does not have a role to
play in creating the new envirotoimsent al par ad
environmental conditions shows civil society
Rather, civil society has role to play along with actors from other sectors to address

environmental valuation challenges.
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Chapter 2
Wine and an Environmental Charmn

In 1916 a man walked into a butches

Wies 400 | BOTSWANA—
shop in Cape Town. Haroposed a trade to : =
NAMIBIAi) I~ g
t he s h o jpldissfarnofor theshop. e o) SOUTH
ol /.—- .}
The butcherCharles Backmmigrated to AFF\"CA"u =
South Africaas a political refugee from Cape - : Indlian
Towne. | - Ocean
Lithuania. He worked various jobs around WESTERN CAPE
the city, includ k land )
e city, including working on lan | Stellenbosch
; B
reclamation and being a delivery boy, befor C
Town SOUTH
ini i AFRICA
obtaining a butcher shop. Sensing an False
opportunityBackt ook t he Bay
CAPE OF
made the trade. Taking control of the farm, GOOD HOPE Milas 25

Figure5. Map of South Africa and Stellenbosch
Backsoon started planting grapes. He sold the

grapes and wine to the monopoly government owned distributor. After the monopoly was
broken up, the wine wa sneinthdfiliesanddidies. t he | abel
Selling the brand name, the Back family started a new label, Backsberg Estate Cellars.

Today, Backsberg is a medium sized eyimoducer that made just under a million bottles

of wine |l ast year. B blefér anbepvirogroestal managenaehti ons ar
system that reduces their ecological footp#acksberg winery illustrates how

businesses can reduce their environmental impact while realizing financial savings

and discovering new sources of business value; furthé8a c k sber gbs success
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environmental initiatives indicates the effectiveness of an organizational
environmental champion, in this case the owner, Michael Back.

Backsberg lies on the edge of Stellenbosch, in the Paarl province, of South Africa.
Located abou30 miles west of Cape Town, this region is wine country. Wineries fill the
valleys from mountain to mountain. The wine produced in this region is behind South
Africads recent surge into a source of high
conditionshere are just right to produce grapes with the needed quality for wine making.
In September 2011, | visited Backsberg Estate Cellars and met with Harry Haddon,

marketing coordinatomhotold me about Backsberg.

\ Backsberg Estate Cellars covers
A/B E RG 230 hectares, with almost 100 hectares
RESTAURANT e, under vine. Wine grows ograpevines, a
e, i E“‘e | perennial plant. This means that you
cannot practice crop rotation. In fact it

takes several years from whthe vine is

planted to when it starts actually

producing grapes. Backsberg does all of

Figure®6. Arriving at Backsberg Estate Cellars

its wine making on site, including
storing wine in barrels and fermentation tanks. This gives them a large amount of control
over their environmental impact as theytol most of the processes of production.
They raise the grapes, make them into wine, and then sell the wine. Recently, owner
Michael Back has acted as an environmental champion in encouraging Backsberg winery

to go carbon neutral. Implementing a certifieenvironmental management system,
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Backsberg began to identify ways to reduce their environmental imppatsued a
number of initiatives and soon found that many activities helpedirm cut costs by

saving fuel and discovering new methods of product

Wine and Environmental Protection

The global wine industry has a particular interest in preventing environmental
change. The relationship between wine production and the environment is bidirectional:
the production process impacts the environmentesmvitonmental conditions determine
production levelsl{0pezValeiras, 187). This bidirectional process can be external or
internal. Worldwide environmental change is an external threat that can significantly
impact wine production. The currentand preglidt fichanges which are t al
worl dés ecosystems wil |l alddez\akirasyli7a)eWiner oduct i
is unique compared to many other crops because it requires specific climactic conditions.
AChanges in [ gl ouraagtsdin aivep agte fdiempertaant aspe
productiond such as the varieties of grapes
geogr aphi tépdz-Valegas,il&n Gnlike the Berbers, wine producers do
contribute to greenhouse gas emissidthieady there are signs that climate change is
beginning to occur. Ail't seems to be the case
are having less rain, o said Haddon. Altés ju
seems to be t ladivitiesease eontdbutMy totkerexteznal dhreat of
climate change which could cause significant disruptions to wine production.

In addition to contributing to climate change, wine production can have

significant impacts on the local environment. Pesticide use can negatively impact water
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quality (Hildebrandt) Furthermore, wine production can also have negative impacts on
thequaly of #Asoil, air, fLopezevala@rasdl83)lat ure i n gene
Stellenbosch, thpremier wine country of South Africa, thesieeother negative
environmental impact3.he cape region is home to one of the nimsdiverse areas in

the world calledhe Cape Fynbos Plant Kingdom. This region has almost 6e88émic
plant speciesthis means that they are found nowhere else in the \{feyftbos
Vegetation) Most of these plants are flowering plantsth very few endemic trees

which is why the regioh a s r etheditle wfehddCajpe Floral Kingdomfrom the
international b leyhbasWagetadidn. \Wene production is having &
negative impact on this biodiversity hot spot as monoculture vineyards replace local
diversity. The wine indusy faces a number of ipacts from environmentahange while

at that same time its proliferation is having negative ecological ramifications.

Environmental Management: A Strategic LevelConsideration

The way in which the wine industry managesehgironment is critically
important to the financial and business success for wineries. This means that the way in
which wineries manage their activities and i
aspect of business strfatnaqyxd alddpek-Vadeias sisro det e
180). Lopez et al. identified two critical reasons that companies should be aware of their
environmental performance: regulatory compliance and social reputation from
environmental impact (183). Additionally there aealrbusiness ramifications from
changing climates. THeng-termimpact of climate change could significantly alter

winerieability to adapt. If the average temperature of the Cape wine region increases
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enough it could make the region inhospitable tareitvine production. How wineries
address their environmental challengel$ determine their future production,
profitability, and social license to operate.

The need to address environmental impacts and change is increasingly a key
aspect of business strategy for wine companies. This strategy starts at the fundamental
level ofbusinessTheé nfi r oducti on and useo of business
with the creation of a company6és fimission, Vv
ma n a g eépez\alei@as 18 1) . Backsbergbs environment al
the owner, Michel Back. When asked why Backsberg has committed to enwamtain
protection, Haddosaid,iti i s Mi chael 6s visiono (Backsberg
tothec r e at i Stateneonft ao fA En v i r o n mehichdastribehonmmi t ment o
environmental proteion fits in with its business operatio(see below) This statement
outlinesbusinesg oal s with the wultimate aim to Al i mit
di scontinue or reverhsariee hiag tmf udanditohmec teinove 3 ow
an industry leadein environmental care. Commitment to sustainability at a strategic
level will ingrain environmental care into normal business practices and values. When

directed and implemented properly this strategic commitment can have a significant
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i mpact onshottombhepanyd
Backsbergbds strategic commitment guides t
initiatives while still considering the impact on the bottom line. Backsberg Winery aims
to develop solutions to envirolkmeatableal chal l e
results driven, and which have a payback in
Cellars). Recognizing that environmental commitment can only happen if a firm stays in
business, Backsberg has focused on environmental initiatives that are ectsteff
Green Innovations and New Ways of Doing
Business
One method that Backsberg has used
to maintainits environmental commitments
has been the reinvestment of savings. Many of
the environmental actiorisis taking, such as
energy efficiency, savié large amounts of
money. In order to reduce the amount of glass
used and produced by their activities,
Backsberg reduced the weight for each bottle

from 654 grams to 464 grams. Thliscreased

" UNBORN &

the amount of glass brought in, processed, and
Figure?. In addition to reducing the amount of glas

wine bottles, Backsberg is also using plastic bottle
(pictured here)which are more environmentally
friendly

shipped out by 7%ons per year. This created
savings by reducing raw material needs and
reducing shipping costs from reduced transport welteinvesting the savings into

converting the cooling system for their red fermentation tanks from refrigeration to using
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naturdly cooled dam water, Backsberg is able to continue its environmental
commitments. Savingsom previous environmental initiatives funded further initiatives,
which create additional value. This method not only ensures that environmental
management is sushable but also decreases costs as a financial barrier to action.
One change that has profoundly affected E
vineyard layout model to the Lyre system. Backsberg considered three different options
for their vineyard layat. The first layout is the standard, or normal, layout. This involves
placing vine rows 2.2 meters apart. The second is the narrow row layout. The narrow row
system consists of vine rows 1.8 meters apart finhésystem is called the Lyre system.
The Lyre system involves the double trellising of vines to maximize their area while

minimizing the number of rows.

Table 1. Types of Cropping System
Type of System Sqg meter of canopy per ha Operating meters per ha
Standard Models 10,000 4500
Narrow Rows 12,222 5500
Lyre System 12,222 2700

Originally, Backsberg departed from using natmow spacing for their vines,
instead usingnarrower rows. This was intended to improve the quality of the wine and
the flavor concentr at ityandthudbhanginglessfraitgperi ng t he
vineod (Backsberg Estate Cell ars). Backsberg
(KPI) from tons per hectare to kilograms of fruit per square meters of canopy. This KPI
recognizes that a v iisdetérminegHy dstcanspy suitfabeelb i ¢ c a p a
|l aymanbés ter ms, this means that wine product

are and not the amount of land under cultivation. Switching to this metric led to
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Backsberg implementing the narrow systdmable 1 illustrates how the new metric
system applies to different types of cropping methdts. standard model of vineyard
layout has approximately X@0 square meters of canopy per hectare. The narrow row
model increases this available area t(®22 squag meters of canopy per hectare,
increasing production level per hectare. This increase in canopy cover came at a cost
however The amount of operating meters for vehicles increased from 4500 to 5500 per
hectare. Operating meters is a key performanceatatichat indicates how many meters
of travel are required to grow a hectare. The higher the number the more labor and fuel
required to raise a hectare of vines. The implementation of the Lyre system changed this
model. The Lyre system maintained the imged canopy coverage atd22 square
meters per hectare. However, the Lyre system reduced the operating meters by half, to
2700 meters per hectare. The impact i s signi
for the Lyre systemhut alsofi t h e ementdgau tractors and operator time in
performing the various mechanical functions
Estate Cellars). Changing a key performance indicator allowed Backsberg to change its
crop planting method and realize significanstcsavings.
Complementing the adoption of the Lyre system, Backsberg has focused on
reducing vehicle use and size. When possible Backsberg purchases smaller vehicles
because purchasing smaller reduces gas consumption and initial cost. For Backsberg
smallert ractors cost Aless than halfodo the cost ¢
efficient (Backsberg Estate Cellars). By modifying the spray rig for a tractor, Backsberg

was able to spray an additional row each pas
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spray, we are just doing one run of our trac

savinglseadt 4@ %0 (Backsberg Estate Cellars).
Even though financial considerations pl a;

environmental initiatives, Backsberg also implements initiatives that have no financial

benefit. Backsberg has set aside 10% of its land area to help conserve the endangered

Fynbosbiome. This biome is part of the Cape | | . -
4 B ( )

8 0 U T H

Floristic Kingdom(seeFigure8. Cape Floristic

t

Kingdom), a key reserve of biological diversity. | = M, A F R I1CoaA

Y

This kingdom isthome to the greatest non .

tropical concentration of higher plant species in- -

@ C £ 4 N

the worldé and hol ds Fgues cape Floristic Kingdom ""ricads
endemicplat f amil i es and CapéBlorigioKingdojnB a glesalee ra@o g
conservation activities have involved protecting about 30 hectares affléimd

biodiversity hotspot Backsber gés obligation includes <co
cuttingdavn al i en trees. | n emrsgioasrandtrenluce offsttu c e Ba c k s
requirements, Backsberg has set aside an additional 1@8daofd for the production of

a renewable energy biomass crop. This land is managed by a partnership with the

University of Stellenbosch, whichses the land for research activiti€se of the

potential biomass crops are importedcalyptudrees. In order to avoid reducing the

water table by producing biomass cropssia, Backsberg irrigates this area with winery
wastewateras part of theiwastewatemanagement program. These activities ensure
long-termconservation of a key biological reserve and also provide a potential method to

reduce carbon emissions.
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Capability to Execute Green Initiatives
A unique aspecttao ut Backsbergds operations, and v
level of control over inputs, grape production, manufacturing process, and sales.
Backsberg owns the land which produces the grapes, does its own manufacturing, and is
in charge of its ownidtribution. This vertical integration gives them a large amount of
control over their business operations. Irrigation provides an example. Like many
wineries around Stellenbosch, Bablkrg practices drip irrigatido reduce water
consumption. Backsber@h its own water supplydams on site. This creates
opportunities for environmental initiatives that less vertically integrated businesses and
industries do not have. For example, owning their dams allows Backsberg to use the
water to regulate the red varfermenting tank temperature. Controlling the
manufacturing process allowed Backsberg to reduce the amount of glass consumed per
bottle. This vertical integration means that Backsberg is able to have significant control
over all of the environmental impacofits products. Combining this control with
environmental stewardship is a key factotte succeseac k sber gés many di f f

environmental initiativedt doesnot have as many suppliers or producers to deal with.

Environmental Champion

B a ¢ k s lmwnergMichael Back, is key to the success and implementation of
environment al i nitiatives at askingeurseliener y. A We
dHow do we keep making this product and doing this business that we are doing while
maintaining an envinamentally sensible way of doingto8a§st o Had do n. AThat i

really driven by Mi cha eaJicha8 Backis an ordaeizatonain er o f
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envronmental champion. An environmental champion is an individual within an
organization who takes personal responsibility to guide their organizatieduging
environmental impact8y advocating for sustainability, these champions ensure that
environmemis a consideration in business or other operations. They are drivers of
organizational change, and are often most effective by making the business case for
sustainability: cost reduction and new sources of value. Environmental champions can be
present aoss all sectors. Michael is a champion because of his continued effort and
support of environmental activities. As the owner, Michael is especially able to

implement changes. He has the final say. This has enabled him to work with different

aspects of thevinery to help reduce different environmental impacts.

The Impact of Environmental Initiatives on Backsberg

Backsbergds environmental commitment
value across a variety of indicators. Financially, the transition to sabibiy has not
threatened the company. In fact, many actions taken by Backsberg reduce costs. Many of
their actions are win, win, win. Increasing efficiency reduces costs, a win for the bottom
line, and reduces greenhouse emissions, a win for the emérdnUsing a dedicated
environmental management system has allowed the company to assess different aspects
of business operations and identify new areas for improvement. In addition to the
financial value, a commitment to environmental care has positigagdible business
benefits. It brings international recognition and reputation. Backsberg has won awards for
its environmental commitment. Within South Africa, Backsberg is one of only thirteen

wineries to receive t he BEmmodstatus. Backsbesg a nd
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even received a visit from the South African Minister for Environmental Affairs and
Tourism. The Minister particularly highlight
which they are tackling exbsshageptaoabliemknpow
andtheimibecoming the first carbon neutral wine
Cellars). Media attention has been extremely hggtksberg and its stohavebeen
featured many times in local, national, and inteoral press, including the BBC.
Environmental initiatives have not had an impact on the quality of wine. Backsberg won
eighteen awards for specific wine vintages b
environmental activities have had a positive eftactheir operations.

In the future, Backsberg may be able to leverage their environmental stewardship
and international recognition as a marketing tool. To a certain extent, they already do.
Each wine bottle has a carbon neutral label. International né@ghas increased
Backsbergds international profile and reput a
a |lot of free press.o Haddon provided me wit
64 stories, articles, and blogs about Backsberg amdeim@ronmental commitment. This
environmental press coverage differentiates Backsberg from the many other wineries in
Stellenbosch. However, marketing is a not the driving force for their environmental
commitment. This means that Backsberg avdigsmaketing dangers frorgreen
washing AOur environmental commitment i s much
point, 0 according to Haddon. This demonstrat
business managers concerned about environmental protectiotary@ain significant
value from greening operations even if you do not market your product as green. As

consumer choices change the value of environmental stewardship has the potential to
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increase demand for Backsber iggnmajonbenefisss . For
from their environmental program through internal business practices. Even if consumers
do not demand green products, a business can still benefit from an environmental

management system.

ISO 14001: Environmental Management System
Backsberg has an internationally certified Environmental Management System
(EMS). This system is developed and operates under the 1SO 14001 standard.

AEnvironment al Management Systemso emerged

proactive approachtoeny o n ment al i ssueso (Barrow, 69).
organizations, especially industry, Acomply

technical or econo4m).dnterationa Certification ofaBar r ow, 69

organi zat i onleeflfeinSesseoftie gystens Intérnational standards
provide fibenchmarkso that are intended to
(Barrow, 60). A key aspect of the ISO 14001, and many other EMS certifications, is that

of continual improvemenilThe standardization that international certification provides to
environmental management systems ensures implementation of processes that continually

reduce a companyo6s negative environment al
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The International Standard Organization created the 14001 staodssthblish
the requirements for an Environmental Managen$sistem (EMS) certification. The
|l nternational Standard Organization is fdthe
international s tTherd0alrcertfficatiof does Qategetibe ai t ) .
specific management system or method. Ratheriteess t hat an organi zat.
meets five criteria. First the organization must create and implement an environmental

policy that has senior management commitment. Second they must adopt a planning

process fithat identifies all of the environn
a facilityds operationso t {SO34001/C6re Sedidhs €Ct i ve
for environment al i mpr oveme nl EnviroAmental Ser ve as
_ _ . Policy
foundation of environmental programs (Link and Naveh, 2. Planniry
509). Third, the standard requires assignment of = Implementatlon e
Operation
environmental management responsibilitied training 4. Checking and
Corrective Action
for all employees to raise their awareness of 5. Management Review

environmental issues and their role in the environmental  Source: Introduction to
Environmental Management
management system. This step deals with the
implementation of identified actions and programs.
Fourth, the organization must ensure that tlaeeesystems for corrective action and
auditing, to ensure results. Fifth, the environmental management system must be
reviewed on a regular basis by top managemen
(Link and Naveh, 509). The number of organizations wtiified 14001 systems has

grown substantially, likely due to beimgorei u sfreemd |l y and easier t o unoc

compared tother systemg@Link and Naveh, 509)Additionally, the system is modeled
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off of the widely adopted ISO 9000 series, which deatls guality management. This
has made it very easy for organizations with ISO 9000 standards to adopt the new 14001
standard.

ISO 14001 works through the principle of standardization. Standardization is a
principle, fAderived fatonmncesrctiemdsds ftilta tmamragetme
key to coping with complexityo (Link and Nav
system works on the premise that an environmental management system should have the
basic management structure as outlined in ISO 1.4008is is true regardless of where the
system is implemented, be it a winery or a cruise ship. In one sense, that is the power and
weakness of the ISO 14000 series. The general management model is applied to many
differentorganizations, whickhen adapthe model to their specific circumstances.

Because the implementation of the certified system depends on individual circumstances,
the result of an ISO 14001 certification can vary depending on the level of commitment

and the dedication of managersinexéeci ng t he organizationds env

Effectiveness of ISO 14001

The 1SO 14001 standard has the potential to be a strong tool to improve an
organizationds environmental performance. Al
organizations around the world. Considering the high level of adoption, this standard
could become a vg strong tool to promote environmental management and increase
sustainability worldwideHowever having the standard does not actually lead to positive
environmental outcome#én organization can implement the 1ISO 14001 standard

without integrating its pnciples into everyday practice. When incorporated into an
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organizationds operating system, the environ
Ainecessary for performing operational activi
obtaining the certification does ngtiarantee the effectiveness of the system. A study by
Link and Naveh of forty organizations with ISO 14001 certification determined that if the
system Aibecomes part of the organizationds d
organization environmental perfonance o6 (508) . I ntegration int.
will insure the best results by increasing explicit knowledge about the environmental
i mpacts of a businessd operations. Explicit
figures, formulas, and bluepi nt so t hat reflect the results ¢
results allow employees and managers to identify areas for improvement and analyze the
costs and benefits of action.

Several studies have attempted to determine whether ISO 14001 certification
leads to improved business and environmental performance. Link and Naveh examined
ISO 14001 certificatiom forty organizationscross Israel. They found that although
adoption of ISO 14001 into daily operating procedure did not improve business
performanceit significantly improved environmental performance without harming
business performance. The implications of this are large. Effectively, businesses
implementing and embracing an ISO 14001 EMS will be able to improve their
organizations environmental irapt without impacting the bottom line. We can reduce
our environment al i mpact wusing an EMS with n
definition of business performance focused largely on tangible and financial benefits.
Their measures of performance wgress profit margin, investment in R&D, sales, sales

per employee, and business with foreign organizations. These measures do not capture
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other intangible benefits of improved environmental performance, such as decreased
regulatory exposure, increased wer satisfaction, increased reputation, and a societal
benefit from reduced environmental damage. Considering these intangible benefits makes
the adoption of an EMS even more attractive.

One cause of effective execution of environmental management, acctothe
Israeli study bytinks and Naveh, is increased employee discretion; assigning specific
responsibilities to employees gives them the flexibility to perform environmental duties
as they see fit. An environmental champion in an environmental maeageofe that
has flexibility in carrying out responsibilities can &eeffectivetool at reducing
environmental impact. ISO 14001 can be thought of as a system that enables
environmental champions to improve business performance. An organization does not
need to adopt ISO 14001 to realize that same value. Rather the organization needs to
recognize how the system really works: it makes environmental issues a senior
management issue while providing environmental champions with the ability to
implement new factices. If an organization works to enable environmental champions,
they can reap the rewards. If the organization is a business, those rewards can positively

affect the bottom line and uncover new sources of business value.

Environment and the Creation of New Sources of Business Value

When addressed with questions about environmental performance many
companies argue that reducing their environmental impact will create an additional
business cost that will reduce their ability to compete. This may bddricertain

industries. However, Backsberg winery illustrates the benefits that a commitment to
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environmental stewardship can positively affect business operations. There are several
steps to creating sustainable value. Perhaps most important beaelfitpdihg an
environmental management strategy is the development of green management

competencies.

Environment al management can be an i mport

plans. The upcoming environmental challenges ofits®century mean that industry
may radically change in the future. Business should approach these changes as both an
Aenor mous challenge and an enormous oppo
beyond greening; they must create internal and externagigatthat enable them to
cope with the upcoming demands of sustainability.

The most important benefit of adopting an environmental management strategy is

the development of green management competencies. A competency allows an

rtun

Aor gani z at i ncompteraentary aado specipleedhaep abi | it i eso t hat

organically and Aare difficult to imitat
commitment to greening operations makes a company good at being green. A properly
integrated environmeal management system that impacts daily operations leads to
superior performance. Newcomers without these competencies are at a disadvantage
when it comes to environmental management activities. Green competencies are unique
among businesses because #slits of strong environmental management are public
goodsigoods fAwhose full wvalue a firm cannot
Fremeth, 22). As green management creates public goods, government has an interest in
promoting green management. The tielaghip between government and business on

environment al i ssues is complex and incl
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agreement s, Agrants, subsidies, transfers,

Fremeth, 23). Developing competencies in emvwmnental management can give

businesses competitive advantages. An example would be regulation. If government
institutes regulatory requirements that promote environmental protection, companies that
have developed green competencies would be able to Bwetquirements more

efficiently andmore quicklythan competitors. Considering the potential for carbon

regulation, carbon management ncancreate futurdong-termcompetitive advantages.

Carbon Neutrality

Backsberg was the third winery in the worldoe certified carbon neutral. Carbon
neutral means that any carbon dioxide produced by operations is offset by projects or
programs that sequester, or uptake, the same amount of carbon. Being carbon neutral
does not mean that an organization produces famnamissions, but rather that the
carbon used by the organization cycles. Cycling carbon ensures that it does not remain in
the atmosphere and contribute to climate change. While the carbon in carbon neutral
refers specifically to the chief anthropogegicbal warming agent carbon dioxide,
carbon neutrality includes all greenhouse gasses. The 2007 carbon audit for Backsberg
was completed by Promethium Carbon, a South African consulting firm. Performing a
carbon audit requires an analysis of direct addt@tt emissions resulting from
operations. Quantifying the amount of greenhouse gas emissions allows year to year
tracking of data. An organization that wants to be carbon neutral must undergo annual

audits to ensure that they are carbon neutral each Aftar calculating the annual
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carbon footprint, an organization can enact appropriate offset projects to sequester their
annual emissions.

The first aspect of the carbon audit at Backsberg determined the boundaries of
Backsber gbds o0 p e nanalysieafdirect and irglitett cavbonfemissiors.
Promethium Carbon used ISO 146640 guide their analysis. Using this standardized
protocol directed Promethiumds audit and acc
setting of organizationalboundars 6 t o be based on either At he
shareholding principleo (Carbon Footprint, 7
by activities that the audited organization controls. The shareholding principle counts
emissions proportionabthe shar e an audited organization
based on a control method. In addition to calculating emissions from their own
operations, Backsberg also included emission
Adi stribut ibarms etoo atshd helyi enratd contr ol over t he
Footprint, 5). This means that Backsberg is taking account of all emissions caused by
their operations, including transportation of materials from their suppliers and delivery of
wine to their customs. This approach, accounting for indirect emissions, allows
Backsberg to have a more comprehensive view of the emissions they are responsible for,
while enabling Backsberg to find additional areas to cut emissions. The audit itself
analyzed direct and iiméct emissions resulting from activities that Backsberg controlled.
Direct emissions include onsite combustion of carbon emitting fossil fuel for vehicles or
electricity, and fugitive emissions from fertilizer. Indirect emissions include the
emissions fra electricity by the coal based South Africa national grid and emissions

from outsourced activities. By including ind
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with the gate to gate principhbféghebaselinech | eads
GHGfoot pri nt 0 ( Car Aferrestdblslong whatiemissions o @ount, the
audit of actual emissions begins.

Backsbergdés GHG footprint in 2007 was 1, 8
(COs-e). The largest share of this came from indirect emisgions electricity.
Backsberg purchases electricity from Eskom,
electricity (ACompany I nformationo). This el
means that emissions for t hiMRotwnmdl).@®fy sour ce
Backsberg 1,876 tons G@, 70%, or 1,245 tons, came from electricity consumption.
This is equivalent to an estimated 1,132 trees of carbon (Carbon Footprint, 14). After
electricity the next | ar g easptodudionmistnibutionut or t o
and delivery of raw materials, together maki
on these numbers, the areas with the most carbon reduction potential are electricity
consumption and transportation to and from the estateulliheate goal of a carbon
footprint is to identify areas to reduce emissions. The 2007 carbon footprint was higher
than the 2006 level of 1,688tonsof €&. Thi s was fAdue to expansi
estateodo which increaséedoetedexctudyngnduppel
and the additional activitieso in 2007, Back
2006 (Carbon Footprint, 2007).

In order to become carbon neutral, Backsberg needs to identify and implement
reduction and offsatpportunities for each ton of Gé@ emitted. Consumption of
electricity was the | argest contributor to E

consumption has the | argest potential to red

58



environmental initiative ar e beginning to address this. A
biggest use of electricity seems to be the c
fermentation (Carbon Footprint, 21). Using geothermal heat pumps that take advantage of
Backsber gos nstant tempergiucercah gignifiaardly reduce carbon
emissions. Not only does this system reduce emissions, it cuts down on electricity costs.
After reducing future carbon emissions the next step to becoming carbon neutral is
offsetting current emissions. dnethium identified several opportunities for offsetting:
Ainstallation of solar geysers in a nearby c
near by community, 0o additional tree planting,
reductions (Carbon Footpt, 24). These range in costbemissions abatement from 50
rand per ton 0€0O, (about $6.25Jor voluntary emissions reduction offséts91 rand per
ton of CO, (about $11.40jor solar cookers. By offsetting its emissions, Backsberg is
able to bring its net climate change impact to effectively zero. Developing carbon
management competencies now also gives Backsberg a future advantage over
competitors if carbon regulatias implemented. Most importanif other businesses and
wineries follow Backsbergbs | eadership, the
South African wine industry will decrease.

Reducing Backsberg footprint means that E
being reduced because of the internalization of the costs of production. Pollution acts as
an externality in that it externalizes the costs of production away from the producer.
These impacts have negative consequences for society at large. By internadizingts
of production, Backsberg iacreasing the cost of its product. This creapsofit

incentive to reduce the environmental damage associated with the cost of its product. The
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negative impacts of external s areresponsiblen be al |l
for the full Acosts and benefits they bring
Backsbergds actions are voluntary. The 1|1i kel

repeated by other companies is unlikely.

Backsberg Refletion

When Charles Back traded his butcher shop for the land that would become
Backsberg Estate Cellars, the environmental movement was not even in its infancy.
Today, less than 100 years later, Backsberg is a global leader in sustainable wine
production. Mich of this is thanks to the initiative of environmental champion Michael
Back. Implementing an environmental management system and making environmental
stewardship a priority has shaped the future
initiativessign f i cantly reduce its environment al i mp
international standing. Further mor e, Mi c hael
and take advantage of new sources of business value. Promoting efficiency has reduced
fuel andelectricity consumptiorAt Backsber g, environmental c¢h;
drive and the implementation of an ISO 14001 environmental management system has
internalized the external costs of wine production while realizing new sources of business

valuefrom embracing environmental sustainability.

Conclusion
Backsberg Estate Cellars demonstrates how businesses are able to use their profit

motive to reduce the negative impacts of externalities when these costs have been
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internalized into the costs of praction. Externalizing costs are an effective way for
businesses to reduce the costs of their product by shifting that cost to general society.
This allows them to undercut their competit.i
Environmental Management &gm provides standardization that enabled the
identification and implementation of initiatives, some of which internalize the costs of
production through resource efficiency. Resource efficiency is an effective tool because it
allows a business to reduteir costs and environmental externalities at the same time.
Backsbergds commitment to carbon neutrality
emissions by providing monetary incentives in reduziésket costsBacksberg also
illustrates howbusinesses are alile gain significannonfinancialvalue from
environmental initiatives. Backsberg has received international attention and increased
brand value through its commitment to sustainability.
The business sector can pursue actions thaemmeshe environment without
damaging the bottom line. However, the case for environmental protection becomes more
chall enging when the benefits are hard to qu
to protecting the Fynbos biome is a good example. Bévdity is a resource whose value
is difficult to measure. Even if the value of biodiversity can be calculated, it is extremely
difficult to capture in the short term. This means that even though the resource has value,
that value cannot be obtained imnadly. This poses challenges for businesses whose
motivation is to make a profit. If you cannot monetarily capture a value, it is hard to
justify preservation. Backsberg commitment, while laudable, is entirely voluntary and
does not provide tangible busssebenefits. It is not likely to be repeated by other

businesses. The major limitation to business activity is their motivation: profit is the
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reason they exist and actions which do not lead to profit are hard to justify. This is why
other actors are neatléo address environmental valuation challenges tleadiércult to

capture.
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Chapter 3
Commitment and Advocacy

AThe world has woken up at the same ti me.

gl obal wake up t o Ortnoingadut af all ofathese eesourcesithas , we

we had t houghd JawRergersetiead of KEusasda Ganservation

Community Nursery

Kuranda is a small town in the Northeastern section of Queensland, Australia. The
major biome is tropical rainforeshe area is part of the Wet Tropics of Queensland
World Heritage Area. This rain forest is unique: separated life on other continents
by millions of years of continental drift, species on the Australian continent have evolved
completely differently fron anywhere elsa@Vhile the Cape Floristic Kingdom has the
highest level of floral diversity, it is not the most biodiverse area on edrehWeet
Tropicsof Queenslanadre the second most biodiverse area on the face of the earth, after
the Amazon rain forg. In Kuranda, | encountered a rpiofit environmental
organization dedicated to preservinigdiversity. This organization, officially called the
Kuranda Conservation Community Nursery, was founded and is operated by Jax
Bergersen, an Australian origihaborn in Melbourne. After her kids went to college she
went north to live in the warmth of the tropidax eventually arrived in Kuranda and
bought some land. Kuranda Conservation was born out of a desire to protect the vital
biodiversity of the Wet Tapics; a key conservation tool has been the use of the
charismatic Southern Cassowa@atuarius casuariysAs a charismatiecnega fauna

and keystone species conservation efforts for this bird have larger positive impacts on the
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environmentKuranda Conservation Community Nursery demonstrates how the
mission-driven structure of the nonprofit sector enables nonprofits toaddress

environmental valuation challenges

Wet Tropics World Heritage Area

In 1972, Australia and other countries signed the Wdddtage convention
which outlinesconservation and preservation of unique areasasfmadeand natural
heritage. This convention recognized encroaching threats upon heritage sites. Natural
areas were an i mportant partoniwlidedareasthato nvent i
consisted of Aphysical or biological for mat:.
aesthetic and scientific point of viewo (Con
national and state governments to create the Wet Bdfemagement Authority to fulfill
Austr al i a 0asproted,lcangerae, presant, réhbilitate and transmit to future
generations the Wet Tropics of Queensl and Wo
Tropics Management Aut hahosenbecaysetheVdwe Wet Tr op
ecologically uniquelLying north of the Tropic of Capricortthe heritage area has 50
species of primitive flowering plants that grow nowhere gl8 endemic mammal
species, and is home t o ne athrbeayenelbauthérn of Austr
Cassowary, the third largest bsdecieson Earth, roams the area. DaintR&n Forests
of particular note; Daintree is a small area that has lzgely preserved since ancient
times and harbors many species that provide a living evolutionary history of life on earth.
Many of these plants existed during the times of dinos&ursnda lies within the Wet

Tropics, in a small strip of rainforestr&bviched by the dry lands and the ocean.
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Kuranda founding and history
Kuranda was officially founded on October 23, 1888 whkeamas Behan
surveyed the ared railway was built from nearby Cairns and soon Kuranda was linked
to the outside world. Agriculre was the first dominant industry in town; coffee was an
early cash crop, but a crop failure in 1901
dominance by grazing cattle (Kuranda). Today the town is home to about 3,000 and is a
rural, residentiacommunity. Tourism is powerful with both the heritage Kuranda
railroad and recently built skyway gondola bringing visitors up into the mountains from
the tourist attractions of Cairns, Australia. The main street is filled with tourist shops, but
beyond thathere is a thriving local community.
In May 2011, | visited Kuranda for my first research trip. | soon met Jax
Bergersenwho brought me back to her house to give me my first research interview. We
set up in her back yard on a plot of land surrounded by trees. Upon finding out that | had
not eaten all day, Jax began to force feed me bread, butter, and vegemite, toppid off wi
tea. As | ate, Jax told me about how she first came to Kuranda and became a local
environmental advocate. After her kids grew up and left, she decided to head north.
AEvery day | got warmer and every day it got
Wet Tropics. She started working in nearby Cairns before buying some land in Kuranda
on what used to be old cattle country. In order to feed the cattle, ranchers had cleared
local rainforest and planted an invasive species, called guinea grass, which awensa
native species. Jaxbds property was original/l

of what was to be many encounters with invasive species in this biodiversity hotspot.
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One day Jax noticed a sign saying that a subdivision was going up #eross
highway. Alt was going to be house after hou
go and talk to your coaepayelsassaciatioyanJ ax went t o
organization that allogrcitizens to engage their local government. The assonistas
split between developers and other community membegsassociation was unable to
advocate for environmental preservation over the needs of development. So Jax decided
to start her own environmental organization; she founded the Kuranda Comservati
Community NurserySoon membership swelled to over 100 community members. While
primarily based on local concerns and the desire for conservation, Kuranda Conservation
plays a key role in an emerging gl odial envir

this whole thing to do with climate change and carbon and land clearing has also

awakened in the same time period that I have
global attitude has |l ocal ramificatisons. A No
t hat you have nowhere el se. WeToddayve insects

Kuranda Conservation works as a nonprofit organization to protect and preserve the

unique biodiversity of the Wet Tropics.

Kuranda Conservation Nursery

Kuranda Conservatiofocuses on protecting the endangered Southern Cassowary.
The Southern Cassowary is an umbrella and keystone species. An umbrella species is a
species whose conservation will indirectly benefit and help conserve many other different
species. A keystone spes is a species that perfasian major supporting role in a

complex ecosystentts behaviors help regulate and structure ecological activity.
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Protecting Southern Cassowaries will also lead to the preservation of many indigenous
plants that support the casgary. Cassowaries eat and distribute seeds from a large
variety of local plants.

The Southern Cassowar@dgsuarius casuariyds one of four surviving members
of the Casuariidae, a family of large flightless birds. Mather speciesf Casuariidae
were klled off by human settlers. The Southern Cassoviarglated to others big birds,

such as Emus or Ostriches. A tall black bird, the Southern Cassowary is native to New

GuineaandiNor t hern Australia, and has been in the
generationso (Birdlife Fact Sheet). As | tal
hoped | would see one, but | probably woul dn

throughoutAustralia; there is no evidence regarding populations in New Guinea, making
the overall health of the species hard to diaghalsleough RAbitat loss and fragmentation

due to human development severely hurt the Australian population. The New Guinea
populd i on is Aheavily hunted, captured and tra
Fact Sheet). According to the IUCRasuarius casuarius considered a vulnerable, and
threatened, species. The Queensland Parks and Wildlife Service estimated only 1,500 to
2,500 individuals in Australia (IUCN Redlist). Large animals like the Cassowary are
particularly dependent on large areas with which to gather many different types of seeds.
Human development has decreased overall habitat and fragmented remainingAsbitat.
humans change and develop areas in the rain forests of Kuranda, theytacthidang

plant and tree species. Often these species are invasive and over power local biodiversity.

They also introduce other pests, such as the pig. Fragmentation oocutsédr
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construction of infrastructurieroads, railroads, and electrical liries/hich cut natural

habitat into smaller pieces and limit ecological ranges.

Invasive Speciesn the Wet Tropics
A major threat to Australian biodiversity, snd has beelnvasive species. The
introduction of the rabbit is well known for the damage it caused; Australia went so far to
build a gigantic fence to prevent rabbits from invading an entire section of the continent.
Invasive species are dangerous becaaseespeciesn Australia have evolveth
isolation Local plants and animals are not adapted to new browsers and predators; the
ecological consequences can be devastating. In Kuranda, invasive species are dangerous
to |l ocal bi odi ver si teym, of Paecocpolred ianrge tsot iJlalx .a P

invasive species in for a variety of purposes, ranging from agriculture to aesthetics. When

Jax first arrived she planted daisies. A Wh e n
make Daisy chains. Whenlcameu her e and found this little
have some of that.o It turns out that what J
biggest weed known to mankind. I planted it

di dndét ukmane haveaninkentionally introduced many different invasive species.
Once established in the local environmeémiasive specieare hard to exterminate and
compete with local species. Combined with human forces of development, which damage
and disrupt armal ecosystem functions, invasive species drive loss of biodiversity.
Occasionally the damage done by invasive species is made even worse by humans

continuing to introduce the species.
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The wild boar, or wild pig(Sus scrofais an emblematic invasive species. The
pig was originally brought as an agricultural animal when Europeans first began to arrive
in Australia. During the 1®century, settlers spread the pig throughout the Australia
continent. Pig escapees eventuatigeddlu p set ting up feral colonie
million feral pigs are spread across about h
and parts of the Wet TropicEdral PigFact Sheet)They are now declared
Aenvironment al aandcawsgunknava anounts afkenvipererntad o
damage (Feral Pig Fact Sheet). As omnivgitesse pigs have a flexible diet and are able
to outcompete and root up many native species. Pigs fight with other species over food
and destroy unique breeding locaisoand fragile enviranents. Pigs are a declared pest;
theyare killedand managedith a variety of methods, including ahooting land
hunting, poison, trapping, and electric fenciAgstralia lacks large predatgraeaning
that introduced pigs do nbave ecological controls that prevent their rapid spréa.
invasive specieposes a very high threat to biodiversity and human agriculture.

Kuranda Conservation providesg-trappingservices to combat the threat that

invasive pigs place uponlocabbd i ver sity and the cassowaryods
have established populations around Kuranda and threaten the local environment. Due to
the threat they pose, they have to be managed. Trapping is the only acceptable method in
the rural, residential aas. Kuranda Conservation works with local residents to identify
and track pigs, then places traps on private land. Landowners are taught how to notify the
proper authorities or individuals when a pig is trapped who ensure the pig is killed in the
most hunane way possible: a bullet. Kuranda Conservation works within a network of

organizations that work to cull feral pig populations and fight invasive species generally.
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One of these is the Pest Management Committee of the Tablelands Regional, @maincil
local governing entity. This management committee brings together local stakeholders to
address the problems stemming from invasive species. Members include representatives
from various government agencies, nonprofits, and ranchers. This committee meets to

discuss and coordinate invasive species management challenges.

K eystone speciesymbrella speciesand charismaticmegafauna

The Southern Cassowaries are considered charismagdaunai large animals
thatare able to attract high levels of public ati@mtand visibility due to their
attractivenessThe beauty of these animals makes conservation activities easier as these
animals appeal to the public; they are more willing to fight for a large animal than for an
unnamed wormi-ortunately for conservati@sts, these empathetic animals play
important ecological functions and roles. Charismatic megafauna are often mammals but
they donét have to be. They can include bird
usually keystone species. The term keystone dgrfiom the roman construction of the
arch. The arch would be composed of bricks on top of other bricks. In the center of the
arch there would be lkeystone, whichvould hold the two scks of bricks together. The
structure was stable and could supportvie@ht of roman architectures, including
coliseums and aqueducts.

The arch is a metaphor for an ecosystem. The ecology of that ecosystem can
include a certaispecies, whiclkeeps the ecosystem working. Often a top predator or
large animals these animatsintain balance in ecosystems by providing ecological

services. Browsing or hunting activities help prevent species over population. The
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Southern Cassowary distributes native seeds throughout its range, covering large
distances. Due to this support rtat Keystone species play, conservation activities for
charismatic megafauna can significantly benefit other communities. The term umbrella
species derives from the fact that conservation efforts to protect a species like the
Cassowary will include actiies that protect the local environment and increase
biodiversity. These activities have an umbreltiect, whichimproves the health and

affect of conservation activities. This presents an important ecological lesson for
conservation activities: in ordés protect large keystone species you must preserve local
biodiversity and ecosystems. Kuranda Conservation has a nursery that uses this lesson

exactly.

The Use of Conservation Principlesa@ Succeed in Mission Objectives

One of Kur and @argestaumdsriakingsasta jD@0-planenursery of
| ocal plants. The nursery supports |l oca
gat hering seedso for the nursery is to
around Kiranda to support Cassaries (Kuranda ConservatiprCassowaries rely upon
a large variety of local plants and seeds, meaning that preserving these plants will also
preserve the cassowary. Thisisexample of conservation strategy based upon an
ecological principal. The endinmental impact of ecologicaltagties is also reduced by
the growing methods that the nursery u¥ésrms grown on site prepare and fertilize
soil, eliminating the need for offsite fertilizer. These worms regenerate soil by feeding on
dead matter and pcessing it, making nutrients more available for plant growth.

Seedlings are sold at cost to local residents who can then plant them insteacative

71

Il bio

Ar est



species. The cost covers only the costs of growing. By supplying local seeds and helping
redistributethem, Kuranda Conservation is able to achieve several goals: restore native
plant cover, stop the planting and introduction of new invasive species, and preserve the
high levels of biodiversity needed to susteassowaries and other species of the Wet
Tropics.

Cassowaries need high levels of biodiversity because of their diets. As large birds,
they need to have relatively large food sources. Reducing amounts of available food
through development or restricting access through fragmentation will limitsalolges
food. Bradford, Dennis, and Westcott in a re
fruiting season (May July) cassowaries relied more on species that fruited
continuouslyo for their main food sources. T
availability (Octobeii Dece mber ) 0 where annual and bienni
important in the diet, but still not as important of continuously fruiting species (Bradford,
Dennis, and Westcott). The cassowary relies on different species for food at different
times of year, meaning it needs a higher level of biodiversity to ensure seeds or fruits are
available as food. The same study found evidence of cassowaries consuming over 56
plant species. A diet with a large variety of species variability, such aaskewary

makes umbrella species important for local biodiversity initiatives.

Nonprofit Structural Driver: The Comparative Advantage of a Mission
The missiondrivenorientationof a nonprofit organization allows it to change its
focuses and priorities while using relevant scientific principles. Nonprofit organization

and articles of incorporation and governance vary between countries and between
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organizations. A general princ@bf a nonprofit is a mission or goal. As noted in the
introduction in order to understand ingtt i ons fAone needs to know wt
are, how and why they are crafted and sustained, and what consequences they generate in

di ver se s et WUndenstarddingl). Nbaprofit@rsunique due to their

structure; they are fAprivately controlled en
with Apublic benefito (Worth, 44). | mperati v
mission. Anonprof§ fimi ssion is so centralo to its act

organizationsé are said to be mission driven
nonprofits existence. Kuranda Conservation exists because of its mission to preserve the
cassowary angrotect biodiversity in the Wet Tropics. Nonprofits differ from

governments because of how they are controlled. They are privately controlled whereas
Agovernment agencies are ultimateOn controll
must noteommlae x iam@d het erogeneous nature of
complete or through analysis difficult (Dollery and Wallis, 7). Nonprofits range in size

from small organizations, such as Kuranda Conservation Community Nursery to national

groups, such ake Sierra Club, to international nongovernmental organizations with a

global presence, such as Greenpeace. While noting this complex nature, | focus on

general advantages limitations that nonprofits have due to thenganizational

structure. Nonproftt generally emerge organically as a result of either demand or supply

side factors. Demand side factors constitute
failure, 0 where those respective sectors of
fill the gap (Dollery and Wallis, 7JThese demand side factors are directly relevant to

organizational analysis of environmental valuation challenges. The nonprofit
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organization is needed to step in when business or government fails. Those two sectors

are costrained by limitations that nonprofits are able to avBighply side factors

consist of fAsocial entrepreneurship, a varie
tax incentives (Dollery and Wallis, 7). Kuranda Conservation emerged to advocate for

local biodiversity, which consisted in protecting a public good that was originally under

government 6s car e.

Nonprofits and Environmental Management

The missiordriven nature of a nonprofit gives it tremendous advantages when
addressing environmental vationchallengesasnonprofitsare able to focus on specific
social or environmentgoals These issues are often those that do not provide a
guantifiable good or service, such as preserving the value of biodiversity. As the
organizations are missioniden and goal oriented they do not have the same financial
realities as business, which sell a product, or government, which has competing interests
for funding. Rather, nonprofit environmental organizatiomsadle to focus on achieving
their missiors ard can do savhere there is minimal government incentive for
involvement. Nonprofits also work in conjunction with businesses and governments on a
variety of activities. Backsberg worked with Food and Trees for Africa to help with its
carbon offset purchaseThese organizations are often staffed by individuals passionate
for issues or with vested interests in their outcomes. Kuranda Conservation provides a
good example. The organization attempts to preserve the local environment and

biodiversity, using Cassvaries as charismatic mega fauna. Jax runs Kuranda
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Conservation out of a desire to conserve the local environment and advocate for human
adaptation to local environments.

Thedayto-dayactivities of a nonprofit can vargommonly, many activities of
nonprofits are funded by donations or skihding. Sometimes they have cost recovering
measures, such as Kuranda Conservationods sel
organizations do not exist to sell a service or product. The output of such orgasizatio
can vary substantially, and include both goods and services. Nonprofits can focus on
advocacy, grassroots campaigning, conservation, and research, among many other
activities. Kuranda Conservationds many pr o]
working with the local community, Kuranda can track and protect cassowaries, be
involved in local government decisions and activities, and advance its mission of

protecting local biodiversity.

Public Benefits Government Responsibility and Nonprofit Capablity
In one sense, nonprofits are able to perform governtik@nfunctions they
deliver services for the publicbds benefit. C
preserve the extreme diversity and story of evolutionary history preservedfethe
Tropics. The scientific and aesthetic knowledge that Kuranda Conservation helps steward
is a benefit to all of humanity, as envisioned by the World Heritage Convention.
Nonprofits do not operate in a vacuum; governments still work for the public gaod a
often on the same issues. The Department of Environmental Resourcesiianadpr
the City of Cape Town, South Afri¢€ase Study in Chapté) is also responsible and

engaged in biodiversity conservation. Cape Town has such a high biodiversity that a
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sustainable living guidebook for the city included a section for biodiversity along with
energy, waste, and water. Both governments and nonprofits are well suited to delivering
public goods. They can complement each other Wk missiondriven nature and
private ownership of nonprofits means that nonprofits are able to address challenges that
government is unable to dadditionally, nonprofits play an influencing role and can
encourage governments to behave in certainwhgsx Ber ger sené@s i nvol ve
number of local government functions as head of Kuranda Conservation shows the ability
of nonprofit organizationto complemengovernment activities and conservation efforts.
Biodiversity has publibenefitsthatare delivered indiscriminately to human
populationsBiodiversity refers to the diversity of species, the diversity of genes within
those species, and the diversity of local ecosystems where speciesAppidached
from an environmental perspective, biodiversity is an ecosystem service.tlitealue
of biodiversity is undervalued and conservdingatedd ue t o a fAl ack of i nf
the role, and value, of biodiversityo in pro
Biodiversity is important for a number of reasons; that is why the \gdics are so
valuable. InNTVAV Hill, 437 U.S. 153 (1978he United StateSupreme Court ruled that
the \alue of endangered species Wasalculable. Species provide many services.
Modern pharmaceuticals are dependent on the large amount of dif@usitlin the
jungles throughout the world. Species provide opportunities for new biotechnology and
At he di scoveyfihumfdrreaw drfugnoaern medicati ons
they were developed from the wealth of species diversity on planet éaintisOn). As
biodiversity is threatened and species go extinct we are losing resources whose value we

have no way of knowing today. Every species lost reduces the total gene pool available to
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fight diseases or to adapt to climate change. The currentflogsdoversity, driven by
careless human development and the needs of a growing population, threatens very
valuable ecosystem services.

The habitat destruction and fragmentation that the Cassowary faces is emblematic
of the larger impacts of human develogmh Human domination of ecosystems has had
many negative effects on ecosystems (Vitousek, Mooney, Luchenco, Mellilo, in Adelson
et al., 367). Habitat loss caused by deforestation, economic and industrial development,
and human colonization threatens manygue species around the world. Extinctions are
extremely frequent. Already the current level of extinction events is so high that it can be
considered the Sixth Great Extinction. AOver
six major extinctions, war e fibet ween 50 andoo@chrrepdunng ent of
the follow geologic periods: the Ordovi&ilurian, Late Devonian, Permidlriassic,
TriassicJurassic, Cretaceodaleogene, and our current era called the Holocene (it has
recently be renangethe Anthropocene due to the scientific fact that humans are now
shaping the geologic history of the earth through climate change) (Johnson). Humans are
now causing an extinction event. Not only are species disappearing; they are disappearing
fast and beause of us. The Sixth Great Extinction began when humans first started
spreading. While there are several theories as to the mechanism by which humans caused
extinction and what role the climate played and is playing in extinctions, the important
point isthat global biodiversity is under extreme threat.

The current threat to biodiversity has global and local causes; it requires global
and local solutions. Climate change, a global problem, causes extinctions by altering

habitats. Al ndileisdaalsrehdmaey mpee vul ner at
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because they do not fAadapt rapidly enougho (
live in specific climactic conditions that determine mating, range, and behavior. When
these climactic conditianchange rapidly, plants and animals are unable to adjust. The
high biodiversity of the Amazon rainforest and the Australian Wet Tropics represent
reserve®f species; collections of living evolutionary history and providers of valuable
ecological servicethat are threatened from their local climates changing due to larger
global changes. The impacts of climate change are caused and felt globally. Actions to
fight this major environmental challenge require concerted and complementary efforts
from individuds, institutions, and governments from around the world. Kuranda
Conservatiorfocuseson the other cause of biodiversiossi local disruption. Local
activities, ranging from hunting to land use to conservation to planning laws, all affect
local biodivesity. In order to prevent local destruction, targeted conservation measures
are needed that recognize the value of biodiversity.
Kuranda Conservation is emblematic of how
this case preserving local biodiversity, is ajon structural advantage when it comes to
addressing environmental challenges. A nonprofit does not face the limitations that a
business faces to deliver goods profitably. While financial stability is necessary,
nonprofits are able to pursue specific gaalat achieve public goods. When assessing
what type of organization is best to address certain environmental problems, nonprofits
are particularly attractive due to their ability to focus on, advocate for, and deliver on a
specific missionorvisiorkuranda Conser vationoésversity ssi on t o |
guides their activitiesvithout consideration for profit or public opiniokuranda

Conservationbds tactical focus al so has its a
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Cassowary uses effective ganvation techniques. Not having a profit incentive allows

for great flexibility to choose the best techniques or methods for conservation.

Conclusion

The nonprofit sector of society can bring tremendous value to societal
environmental initiatives. The ssiordriven organizational structure and style allows
the sector to address issues with4fiaancial, but aesthetic, moral, or scientific value.
This gives the nonprofit sector a particular advantage when it comes to changing the way
the environment isalued.Nonprofits are able to use their private governance and
mission to pursue environmental goals that have limited capturable b&hefialue of
biodiversity is hard to quantify and even harder to capture. Businesses would find it
extremelydifficult or impossible to preserve these resources. Government, despite having
a conservation mission, has competing interests and is ultimately responsible to its
constituents. Nonprofits are able to protect biodiversity and similar environmental

resoures because of their missianiven nature.
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Chapter 4
Researching Ourselves into an Environmental Paradigm

AAl'l three of the wells are polluted. The f a
andnowitspol | uted by dying and bleaching units.

i Dr. K. Sivasubramaniyan

Tanningleathei s bi g business in India; symbolic
i ndustrial rise, |l ndi ads tanneonalmasketpr ovi de |
Tanning leather is a chemically intensive process that resufidustrial waste. Bspite
|l ndi ads e nv iand SupramenCoat rulingsEnmeses dump this untreated
effluent straight into waterways and rivers. These are the same waterways and rivers that
many of 1 ndiads p damousGarges River is nethbje fouits major T h e
degradation. Industrial pollution has damaged the river, perhaps irreparably. In Southern
Tamil Nadu, tanneries have also contributed to water pollution by dumping untreated
industrial waste into local waters. These pitlwaters are relied upon locally for both
drinking water and irrigation. Government officials are reluctant to require industry to
treat their effluent because of the drivgiiadustrializatio®  a econonfic growtla An
economic analysis conducted Inetthink tank Madras Institute of Development Studies
(MIDS) found that the economic value from the new tanneries was equal to the economic
value lost because of degraded agricultural land and reduced crop prodLitigois.a
classic externalityAs surface waters were not safe to drink and because of increasing
demand for water, ground water has increasingly been exploited by civil society. Ground

water depletion is already occurring across Tamil Nadusaltavaterintrusion is
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increasing. The paradigthat environmental protection comes at the cost of the economy
is false; changing the way that we understand the truemaoket values of
environmental resources is integral to creating the new paradigm of joint ecological
sustainability and economic puevity.

The economic analysis performbg MIDS is illustrative of how eademia works
to address environmental market failures. Acadessearch institutions address
environmental market failures in two manners. The first is by changing the way that
individuals and organizations conceptualize and address environmental challenges. The
second is by innovating and creating new technologies that reduce environmental impact
and create new sources of valliee academics e ct or 6s i ndependence an
for international collaboration allow the sector to create new technologies and to
research new paradigms. Technological innovations enable other sectors to succeed
in their environmental initiatives while social and natural science research
fundamentally changethe way in which we view environmental challenges.
The Role of Research Institutions

The academisector includes research institutiomgese institutions can be
created by individual actioor created by an organization from a different sector; the key
trait separating these various institutions is independence. The research conducted from
these institutionshouldhave public benefit. Research activities focusing on
technological innovatioshoulduse their findings to help either government or business
pursueactivities, whichreduce environmental impact. Research activities focusing on
changing our environmental paradigm must publish their results. This focus on a public

benefit is what segrates an Academia sector research institution from general research
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activities. In other wordsa University Research Center would be considered part of
academi a whi | e digsiobwosld noteTsesultimakeudpose of the
researchs what distiguishes eademd sector institutiongrom other institutions. In

order to be part of the academsictor, a research institution must have minimal
interference in their activities and minimal limitations on wihaublishes This does not
preclude governemt researcimstitutions, whichfunction as part of government

agencies. While technically a government organization, these institutions retain th
structural advantages of theaalemt sector. The two most notable advantages are
independence and collaladion. Research institutions capitalize on these advantages to
research new technologies and create new ways of understanding and addressing
environmental challenges. These organizations are composed of subject matter experts:
scientists, engineerandsccial scientists. While research institutions can be classified as
part of many different sectors, if they fit the above criteria they act in a distinct manner;

organizationally they aredst analyzed as members of tkagemt sector.

Summation of Different Types of Environmental Research

This section specifically investigates two types of environmentally themed
research: technological research and social science reseactimological research has
often been proposed, by free market advocates, as the solution to the problem of
environmental market failures. While they are only part of the solution, new technologies
present tremendous potential for social, economic, anticebthange. The internet is a
good example. The introduction and integration of internet in countries across the world

has increased access to knowledgd has had lastingjajor consequences.
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Environmental technologies address environmental marketdaiby creating
alternatives that lessen overall environmental impact. Process innovation can lead to
increased efficiency of production, reducing resource needs andtestsology has
potential to solve many environmental challenges; low carbongsergces like wind
and solar power are strong alternatives to polluting fossil fuel plants. Improving
technology and deployment is making these energy sources cost competitive due to
economies of scale.
MIDS

The Madras Institute of Development StudiesDi9) is a regional (or national)
development think tank located in Chennai, India. Although almost exclusively funded
by thegovernmentthe institution is independent in its activities and reports. During
October 2011, | visited with DK. Sivasubramaniyaand Dr. S. Janakarajan, faculty
members BMIDS, and discussed a variety of sustainable development and water issues
in Tamil Nady as well as the role that MIDS plays in supporting sustainable
development throughout Tamil NadDr. K. Sivasubramaniyan is a water policy expert
andassistant pfessor at MIDSDr. S. Janakarajan is a watedatevelopment policy
expert and pfessor at MIDSThey focuson a variety of water, agriculture,
environmental, and rural developmésgues

Today, MIDS is a recognized social science research institution by the
Government of India. MIDS is directed by a governance committee and academic

committee, which ensure academic independencegd¥ernance committee consists of
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Objectivesof the Madras Institute of Development Studies

To undertake studies and research pertaining to development problems, wit
special reference to the agnaral aspects of Tamil Nadu and the socially and

economically backward sections of the population tghmwt the country.

To conduct seminars and conferences on development issues concerning T

Nadu and the country at large.

To foster intefuniversity ceoperation among social scientists of the universitie

the four southern states.

To promotenter-disciplinary research, and disseminate information relating tc

above activities.

The research concerns of the faculty are wide ranging. MIDS has become a

for critical thinking on development issues. The service of faculty members a

sought by State and Central Government departments, autonomous agenci

universities and colleges, ngovernment and international organisations.

Referencehttp://www.mids.ac.in/aboutus.htm

a Cliiairpersonthe Institute's Director as memksgcretaryandrepresentatives of

MIDS faculty, [Indian Council of Social Science Resedrékamil Nadu Government,
and from theJniversitiesof the four Southern states, Trustees of the Institute, and co
opt ed s ociAbbutMIBS. Brnianakargjands curently a faculty
representative. This diverse governance committee is complimented by an academic

committee. The Academic Committbas the Director as the chairperson and is
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composed of external amaternal Academic members. Altgfessors at MIDS, including

Dr. Sivasubramaniyan and Dr. Janakarajan, are on the Academic Council. This
governance committee orelerovele gonidelnasron, thé | y t o
academic activities of the InstituteAkout MIDS). This dual Governance and Academic
Council structure is designed to fAensure
and researcfAbout MIDS). This autonomy is integt because it allows researchers to

more accurately assess and analyze development issues, without political interference.

Market Failure: Unregulated Water Pollution

The lack of pollution costs has led to a market failure; the externalization of costs
of production in the form of pollutiohas beerso severe that it has a negative economic
impact on other industries. Unlike climate change, where it is hard to estimate and assess
the impact of global warming, the effect of these polluting activitiepgrentThe
cheapest way to make the product is by not paying for pollution cantiaitsh is having
anegativeimpact on water qualityDr. Sivasubramaniyan told me a story about a farmer
from TamilNadu he worked with in the 1980 The farmer fougHbr a small dam, a
form of tank irrigation, to be builiThis farmer hoped théam would increase his
agricultural productivity by allowing him to irrigate more often using the three wells on
his property. The dam was built and the farmer was able to #rgdyenefits of irrigation

for a year. The next year the farmer was unable to irrigate his fields because all three of

his wells were polluted. Tannery pollution haifiectedh i m. AThe pollution

twenty eight kilometers from the factoriestothat ace, 6 sai d Dr . Sivasub

fThere are a | ot of chemicals and Dot her
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Sivasubramaniyan conducted a study of the economic impact of some tannery unites
throughout Tamil Nadu. He found that even thoughtdinnery units created about 2,500
crores rupees (about $500 million) in economic activity they displaced the exact same
amount in agricultural operationgll D Sd@search has identified this market failure

This is a unique tool of thecademe sector: i is particularly powerful in identifying
environmental market failures and challenges. By assessing the value of sustainable
development this sector is able to inform and guide policy makers and businesses. This
sector is unigue in its ability to shapedasrevelop environmental knowledge and

understanding.

Social Sciences and Environmental Knowledge

Think tanks, like MIDS, use social science methods to generate and contribute to
human environmental knowledge and understanding. The research processgeiscaura
public, global discourse on environmental challengrigsrnational collaboration happens
in a number of sector¥he experts at MIDS get to experience many advantages of being
in theacademicsector. For one they have the ability to pick and rebetdur own
projects. The autonomous and independent nature of this think tank allows it to focus on
its own select issues with government bureaucratic interference. They are atso able
employ theirskills in deploying different projeciadependentlyDr. Sivasubramaniyan
mentioned working separately with an international NGO to study and implement tank
irrigation methods. This allows for a more complete understanding and analysis of their

study area of choice.
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Conceptualization of Environmental Stewardhip and Economy

Research that increases human knowledge has the potential to create new
paradigms regarding the link between the environment and the economy. The above
example shows how environmental protection can have economic benefit. The main
challenge is that it isfen not quantified and valued. Academia is important because it
can reshape the termstbe debate between free market environmentalism and
government involvemenApplying new forms of environmental knowledge will create
new paradigms in understandingv@onmental problems. Ideally, the market failure
could be corrected by a strong industry and government response. Government would
issue regulations that cost pollution for their social cost while industry would respond by
innovating to match or beat teéandard. Academia plays a strong role in guiding other
organizations in environmental management organizations. Shaping knowledge,
regardless of the discipline, allows the Academia sector to act as an intersectoral
collaborator. The research conductedl{pS shows how environmental and economic
healthare not necessarily antagonisticsthction challengeke paradigm of economy

versus environmerand supports the paradigmedonomy and environment.

C-WET

The Cente for Wind Energy Technology (@VET) is an autonomous research
and development institution of the government of India establish&#@99by the Indian
Ministry of New and Renewable Energy (MNRE) in Cheniikie Ministry, recently
founded, seeks to encourage the deployment of renewable/elmeogder to do so it

needs research capacities and suppXRE founded GWET in order to achieve its
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goals fAto tackle the challenges in sustainin
utilization of wi AWE Te nerbgsyidtk eprc cGoBES S dnn di a ( C
academa institution due to its autonomous nature and collaborative work; it conducts
research to discover Ainnovationsystems devel op
of wind turbines in association with other R & D Institmtis and | ftWET st ryo ( C
Website, MfAResear c-WET&s giverned bbya @overning Gouncil thHat
has twelve members who act as the policy making body for the institution. The Secretary
of the MNRE is the exfficio Chairman of the Governing CouhciAn Executive
Director head GNVET and directs research activities. The current director is Dr. S.
Gomathinayagam. | met with Dr. Gomathinayagam in @atiober2011 and asked him
some questions aboutWET and itsoperations

Currently GWET has 14 reseahers in a variety of disciplines. These areas
include Research & Development, Wind Resource Assessment, Wind Turbine Testing,
Standards & Certification, and Information, Training & Commercial Services. There is
also a group dedicated to Solar RadiatiosdRece Assessment. Together these different
groups enable @VET to address a variety of technological development needs. For
example, one of the institutionds current pr

turbine.
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Figure9. Centre for Wind Energy Technology Organizational Structure

The Cente for Wind Energy Technology is an attempt to increase the
competitiveness of Indian wind. Major challenges remaatording to Dr.
Gomathinayagam, 9% of wind I ndiabés wind energy finan
investment. India is unabte provide tle same level of subsidies that other major
economies, such as China, the US, and the EU provide to their local industry. Never the
less, India has some pomia the domestic wind front. Some of that advantage comes
from CG-WET and their research programsWET operates the only wind technology
testing facility in Asia in Kayathar, several hundred miles south of Chennai. This

centered is opeelr aadnedd piawittihalt efcihmamncci al suppo
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