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ABSTRACT

This article departs from the observation of acget®d degradation of ecosystems
worldwide to stress the urgency in changing thetepas of occupation of the land,
production, consumption and the ecological andcatlgoals of environmental conservation.
Aiming to achieve these ends, this article propdeesacknowledgement of the principle of
resilience in international environmental law. Tgrenciple of resilience is articulated herein
based on the concept of ecological resilience; vllees ofland ethi¢c and the existing
principles of international environmental law. Lathe article explains how the principle can
be applied to adaptive governance; adaptive managgmnvironmental impact assessment;
land use legislation; and market incentives forseowation. The article concludes that the
principle of resilience is aimed at providing moaaid ecological foundation for sustainable
development and a green economy; to require judgbsjnistrators and operators of law to
consider the long-term consequences of their astmm nature and on future generations,
thereby achieving better conservation patterns oasa by case basis; to enlighten legislators
on how domestic environmental legislation can beroved; to impose an individual and
societal moral obligation to respect and improvéureg and to live in harmony with it.
Finally, the article proposes a legal framework fomplementation of the principle in

domestic and international environmental law.

KEYWORDS

Land ethic — International environmental law — Bgptal resilience — Environmental impact
assessment — Land use — Market incentives — Sabtaidevelopment — Green economy —
Adaptive governance
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INTRODUCTION

Scientific findings have often concluded that eomimental quality levels are getting
worse despite efforts towards environmental praiactSuch findings demonstrate the need
for a change in strategy towards conservation. hewechanging the way humans act
towards conservation is not an easy task becaygnyironmental protection deals with very
complex structures, the ecosystems; (2) conservaannot be addressed solely by one field
of knowledge, it requires an interdisciplinary apgch; (3) and because it will not be
achieved through the efforts of only one sectorsaéiety, solely government, market, or
individual citizens — it requires a conjugationeffiorts among all sectors.

Since humankind started to get concerned abowtdébgeadation of nature, we focused
our attention on the preservation of specific spe@f fauna and flora that, for whatever
reason, inspired our attraction. Environmental laalso focused on the preservation of
landscapes that distinguished themselves by thegptional beauty, by their importance or
because they were the remains of an almost extatystem or the habitat of some almost
extinct specie's By those means, humankind thought that, by pvesgmt least samples of
each ecosystem and its inhabitant species, they egrserving biodiversity. However, those
samples continued to suffer degradation, despéeetforts to guarantee stability and to keep
their original state. By studying the causes o§ thhenomenon, ecologists concluded that
ecosystems preserved in only a few restricted anese collapsing because they were too
vulnerable to disturbances. They noticed thatitiésease in vulnerability has been occurring
since human occupation of land around the worldeiaged in extension and intensity, as a
result of the expansion of industrialization.

But why did ecosystems get more vulnerable? Bec¢dmgesradicating species, by
polluting the environment and by changing environtakfeatures, humankind has reduced
ecosystem resilienée The increased vulnerability of ecosystems causemtto suffer

unpredictable changes. These changes are genalstdlyindesirable for humankind because

! In the United States, the preservation of speeifiasystems due to the presence of almost expecies
started in 1972, when the Endangered Species Acewacted.

2 carl Folke et alRegime Shifts, Resilience, and Biodiversity in Es@sn Management, RDUNDATIONS OF
ECOLOGICAL RESILIENCE119,142(Lance H. Gunderson et al. eds., 2009).
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all production of services and goods, and all #egures of land use rely on the predictability
of basic natural characteristics such as the freguand intensity of rains, or the geological
solidity of mountains over which cities are buiit, the chemical composition of the soil.
What increases the danger of loss of ecosystertieress for humans and for the other
creatures that inhabit these ecosystems is thpgndiing on the intensity of the alteration of
an ecosystem, the change may turn out to be isdler

The concern about resilience is related to the topres “how do we deal with
sustainability?” and “how do we address climate nge®”. The concept of ecosystem
resilience may be a new opportunity to achieveasugbility — which has been pursued
without great success since 1987, when the Worldn@igsion on Environment and
Development (also known as the Brundland Commi$smopularized the term and the
definition of “sustainable developmefit”

The concept of ecosystem resilience also affects we address climate change
because, after all, if ecosystems are currentlynemable, how are they going to resist
disturbances such as climate change and the riseanlevel? In the face of the growing
expectation and certainty that ecosystems willds@asly damagédand that human inaction
will only exacerbate the negative impacts of thierd, humankind has begun considering
what should be done to restore ecosystem resiliamceto avoid consequences of even
greater proportions.

Scientists concluded that, in order to restoresgstem resilience, it is not enough to
preserve the ecosystem in limited tracts of landis necessary to preserve the ecosystem
functions, that is, the few natural mechanisms twettinuously occur within an ecosystem
and that are responsible for maintaining the stdrsi® of its inhabitant species and the
function of the ecosystem as a whole.

The natural mechanisms on which an ecosystensrate provided by the diversity of

speciey thus the enhancement of ecosystem resilienceiresquhe conservation of

3 U.N.World Commission on Environment and Developménir Common FutureU.N. Doc. A/42/427(Aug.
4,1987).

* See $SEFFEN W., ET AL, GLOBAL CHANGE AND THE EARTH SYSTEM: A PLANET UNDER PRESSURE(2004)

® Carl Folke et al Biological Diversity, Ecosystems, and the Human&éa FOUNDATIONS OFECOLOGICAL
RESILIENCE, supranote 2, at 151, 154-158.
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biodiversity. In fact, this finding does not brimgw challenges for the regulation of human
activities or for the relationship between humamd mature. In some way or another, humans
have always sought to maintain biodiversity becahseextinction of species is condemned
both by a moral approach — which posits that weukh@rotect species from extinction
because we can do it and it is the right thingdo-dand by the utilitarian approach, which
stresses that the extinction of a species can cdisterbances in ecosystems, therefore
harming humans, or can deprive humans of valuadéreices, such as the cure for mortal
diseases that were hidden in some gene of thecesfecie

In order to conserve ecosystem resilience, howeagalogists recognize that it is not
sufficient to preserve samples of each species emodystem in limited protected areas,
presumably to preserve biodiversity: ecosystemsulshbe preserved everywhéreThat
finding creates a huge impact in the relationskdpvMeen humans and nature because humans
are already reluctant to enforce conservation déireain a few places, even more so to
recognize conservation of nature everywhere.

Folke, Holling and Perrings affirm that the refoofnconservation institutions to make
them more adaptable to the changing needs of gemsysmanagement could contribute to
the achievement of the objective of preserving reaéwerywhere

As for institutional reform, adaptive governanceigled with adaptive management is
regarded as a strong tool to enhance the achievedferesilience when managing an
ecosystem. Adaptive governance enhances an instituitapability to deal flexibly with new
situations, thus preparing managers for uncertainty/surprise Adaptive management is the
process of learning from experience by monitoringsgstem responses to actions taken by
institutions that manage ecosysténs

Although adaptive governance and adaptive manadgewwemm be useful tools to

address resilience, they are not sufficient. THeeaement of resilience requires a substantial

® ZYGMUNT J.PLATER, ET AL., ENVIRONMENTAL LAW AND POLICY 432-434(4th ed.2010).

" Folke et al.supranote 5, at 160; 20O LEOPOLD, A SAND COUNTY ALMANAC 190-194(Ballantine Books
1970)(1949).

8 Folke,supranote 5, at 160.

°Carl Folke et al.Adaptive Governance of Social-Ecological Syst@DANN. REV. ENV' T RESOURCESA41,447
(2005).

19 Barbara Cosengransboundary River Governance in the Face of Uiagety, v. 30n. 5 JLAND RESOURCES
& ENvTL. L. 229,238.
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change in the way humankind relates to nature Isechumans are not used to compromise
their activities according to the capacity of tltegystem to support them. Humankind is used
to dominate, not to coexist with, nature. The isi@n of this setting cannot possibly be
achieved by a simple change in management methgylataequires a change of values.

According to Aldo Leopold, nature conservation dtostart first by understanding
nature and by setting the values we want conservai hav&'. As the law is the tool used to
express, systematize and implement the valuesgain@@ed societies, we believe that law has
a role to play in associating the concept of edckdgresilience with values humankind
should adopt when developing activities that impeattre.

This discussion has exceptional importance nowthatimminence of the United
Nations Conference on Sustainable Developmente toelid in Rio de Janeiro in 2012. IUCN
President Ashok Khosla mentioned that “Rio+20 netdseview 40 years of unfulfilled
commitments and explore genuine alternatives taeotirpractices”. The principle of
resilience developed here is envisioned by thislaras one of these alternatives.

The discussion on how the law can enforce new gabfieonservation is expected to
go beyond 2012, in order to influence domestic taaking and decision-making in public
and private institutions alike.

This work seeks to develop the role law could pragontributing to the achievement
of ecosystem resilience. Therefore, adopting Aléopold’s view of conservation, by which
the first step should be to understand nature attisle will begin with a brief explanation of
the ecological background to the concept of ecesystesilience. Next, the article will
consider Aldo Leopold’'dand Ethicin order to discuss the values we should lookwben
implementing conservation for resilience. Regardhgse values and concepts, the following
part of the article will be dedicated to consolidgtand contextualizing the legal principle.

In order to carry out a more detailed analysis abow the principle of resilience can
be pursued in the application of the law, this wavkl focus on certain sectors of

environmental law and policy making. Those sectars. adaptive governance; adaptive

1 LeopoLp, supranote 7 at 210.

1211SD, Summary Of The Nineteenth Session Of The Commi@siG@ustainable Developmert5 n.304
EARTH NEGOTIATIONSBULLETIN 16 May 2011, available at http://www.iisd.ca/vol®3b05304e.html (last
viewed Nov. 16, 2011).
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management; environmental impact assessment; madnd climate change adaptation; and
market mechanisms for conserving ecosystem servides article will be based on cases
from different parts of the world. As the adoptinthe concept of resilience by law seems to
be incipient in the jurisdictions of most countri@ge believe that such case studies will be

helpful to any jurisdiction in the world where tligncept is still not effective.
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ECOLOGICAL CONCEPT OF ECOSYSTEM RESILIENCE

Resilience is the capacity of a system to absostudiance, to reorganize itself and
persist. A system is resilient when, even underaicty) it is able to retain essentially the same
initial conditions, tending towards a state of équum. This stable state of a system is called
the “basin of attraction'® “domain of attraction” or “stability domain®*

Ecological systems have more than one stable stdiasin of attractior. The group
of basins of attraction related to the same ecemyss called the “stability landscap@”
When the ecosystem is already vulnerable to dismpt and therefore less resilient, and
those disruptions force the ecosystem towards dn@daries of its current basin of attraction,
the ecosystem may cross a threshold, after whielrettosystem will present a new basin of
attractiort’. When the ecosystem changes from one basin atttn to another, or when the
ecosystem moves towards the edge of one basirra€tain, it is understood that a “change
in the stability landscape” has occurféd

In the case of change in the stability landscalpe,résilience of the system can be
considered the amount of disturbance the systemabaarb before shifting into a different
configuration, in other words, shifting to a newtstity domairt®.

Instead of moving to another basin of attractitve €cosystem can also remain in a
dynamic disequilibrium in which there is no gloleduilibrium condition and the system
moves in a catastrophic manner between stabilityaiiog®.

Some basins of attraction are more desirable tiiagr® and, in view of this, human

actors may be willing to influence the ecosystem@ement from one basin to another by

13 Brian Walker et alResilience, Adaptability and Transformability incd-Ecological System$®(2): 5
EcoLOGY & SocC'y (2004), available at http://www.ecologyandsocity/vol9/iss2/art5/.

1 Folke et alsupranote 2, at 119, 121.

15 Walker et al.supranote 13. Craig R. Allen et alGommentary on Part One Articlda FOUNDATIONS OF
ECOLOGICAL RESILIENCE, supranote 2, at 3, 4.

6 Walker et al.supranote 13.

17 C. s. Holling,Resilience and Stability of Ecological System$GONDATIONS OFECOLOGICAL RESILIENCE,
supranote 2, at 19, 29, 30

18 Walker et al.supranote 13.

9 Lance H. Gunderson, et aThe Evolution of an Idea - the Past, Present, antlife of Ecological Resilience
in FOUNDATIONS OFECOLOGICAL RESILIENCE, supranote 2, at 423, 425.

20 C. s. Holling, TheResilience of Terrestrial EcosystemsFrUNDATIONS OFECOLOGICAL RESILIENCE, supra
note 2, at 6792
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reinforcing the resilience of the desirable oneand thus preventing the ecosystem from
reaching the threshold of change — or by redudnmegrésilience of the undesirable basin of
attraction. This collective capacity of the humatoes in the system to manage resilience is
called “adaptability®’. There are some circumstances in which the eaasysiill not be able

to return to a basin of attraction, even with aidnf human interference. These cases of
irreversibility of the ecosystem status may occur because of ckangbe composition of
soil or aif?.

Human management of natural elements is traditipndlrected towards the
maintenance of the ecosystem'’s stabffityThis view of human interactions with the natural
world focuses on equilibrium states, on “maintagniconstancy by reducing natural
variability”?*,

The relationship between stability and resilienepresents the natural cycle of any
ecosystem: the movement from a stage of slow aclatiom of natural capital (stability)
towards sudden changes, and releases and reoti@mizithat released capital (resilierfce)
As the two sides of a coin, both stability and lresce are essential to maintain the
ecosystem. Besides providing the accumulation gfitala stability allows the different
elements of the ecosystem (i.e. species of fauddlara) to enhance their organization and
connectedness. On the other hand, resilience redheeconnectedness and organization of
the elements of the ecosystem and releases thezlstapital, thereby providing opportunities
for change, whereby species can reorganize thessahd find new connections among each
other, resulting in the evolution of the ecosystsa whole.

The dynamics of ecosystem organization are veryilainto the dynamics of
technological development, as pointed out by Brot&s a particular technology matures, it
tends to become more homogenous and less innoatvadaptive. Its very success tends to

freeze it into a mold dictated by the fear of déipgrfrom a successful formula (.2” The

ZL\Walker et al.supranote 13.

#2C. S. Holling Engineering Resilience versus Ecological ResilieitEOUNDATIONS OFECOLOGICAL
RESILIENCE, supranote 2, at 58; Folke et aupranote 2, at 51, 132.

2 Holling calls this tendency “engineering resiliehcHolling, supranote 22.

24 Allen et al.,supranote 15, at 3.

% Holling, supranote 22, at 52.

% Holling, supranote 20, at 105.
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sudden change that occurs during resilience stiemildtne ecosystem to “break the inertia”
and to innovate.

As the interchanges between stability and resiégplay such an important role in the
maintenance of ecosystems, human management oysteos, which tends towards the
abolition of disturbances, is greatly disadvantagedy trying to avoid disruptions such as
floods or fires, humans contribute to the constancbf more vulnerable ecosystems, which
are expected to suffer even greater crisis aftegdo periods of time. Holling mentions an
enlightening example about the fire-combat in malgarks in the United States. According
to him, the “suppression of forest fire has beemarkably successful in reducing the
probability of fire (...) but the consequence hasmbie accumulation of fuel to produce fires
of an extent and cost never experienced befare”

Along the same line of reasoning, it is also redogph by Leopold that human control
over the health of the land has not been succé¥stidopold understandind as the
community that includes soil, water, plants anchet$®, andhealth as the capacity of the
land for internal self-renew®| therefore, very similar to the current meaningegilience
According to Leopold, the land is sick when sogds its fertility, or washes away faster than
it forms, and when water systems exhibit abnorieaids and shortag®’s The disappearance
of plants and animal species without visible cadespite efforts to protect them, and the
irruption of others as pests despite efforts tatrmbrthent? are symptoms of the illness of the
land.

The loss of biodiversity is both a symptom and aseaof land sickness. Every
ecosystem contains a few functions which are esdefdr the maintenance of the
ecosystem’s main characteristics. Those few funstiare developed by a wide range of
species. Therefore, each function is developedaraitantly by several species, and this is

calledredundancy’. Redundancy of function adds to the stability ysftems because, even if

271d., at 83.

% | EoPOLD, supranote 7, at 272.
291d., at 239.

4., at 258.

4., at 272.

#1d., at 273.

3 Allen et al.,supranote 15, at 14, 15.
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the system loses one or a few species, it may keggtioning if at least one of the species
responsible for that function remains. Howeverhalgh the function remains and the
ecosystem maintains its main characteristics, tosystem has lost resilience, because it is
relying on one species only to develop that fumctidhis phenomenon explains why the
ecosystem keeps working although it is very vulblerdo disturbances. It also explains why
an ecosystem that has survived the extinction wérsé species suddenly collapses when the
last species developing a certain function becaswéact.

The system also loses resilience by the loss dfiepdecause the range of possible
connections among species is diminished as arpdssble ways the system can reorganize
after disturbanc®. By presenting fewer possibilities to innovates #ystem loses much of its
capacity to adapt to changing circumstances.

Therefore, it is possible to conclude that humasduce ecosystem resilience by
removing whole functional groups of species; byraiig the magnitude, frequency, and
duration of disturbance regimes to which the biaadapted; and by polluting the
environment, thereby changing the dynamics of diémrend the composition of water, soil
and air”.

However, just as human actors can interfere inystems and reduce their resilience,
in the same way they can contribute to the presierveof resilience by adopting a

conservationist approach towards nature. Accortbrigeopold,conservation

is a state of harmony between men and land. (...jnday with the land is like harmony with a friend;
you cannot cherish his right hand and chop offidfis (...) The land is an organism. Its parts, lier
own parts, compete with each other and co-operéte each other. (...) You can regulate them —
cautiously — but not abolish théfn

Therefore, Leopold considers *“the first principld oonservation” to be the
preservation of all the parts of the land mechaffisim this context, “parts of the land
mechanism” may be interpreted as “functions of @@sgstem”. As scientific evidence points
out that those functions are assured by biodiwergiblke, Holling and Perrings affirm that

the conservation of biodiversity cannot be restdcto limited protected areas; it should be

3 Garry Peterson et aEcological Resilience, Biodiversity, and ScaleF@UNDATIONS OFECOLOGICAL
RESILIENCE, supranote 2, at 167, 187.
% Folke et alsupranote 2, at 142.
25 LEOPOLD, supranote 7, at 189, 190.
Id.

©2011 Lia Helena Demange



12

addressed everywhéfe The authors explain that, although preservinglivirsity through
nature reserves may be an important short-term gtepnot sufficient to solve the problem
of biodiversity loss, because nature reservesmateedded in larger environments and species
depend on the reservesurrounding area to maintain themselves. Accordmgskins,
“small reserves lose their distinctive specietiéytare surrounded by a hostile landscipe”

Ecologists highlight some measures they deem efficfor the preservation of
ecosystems’ resilience. Leopold considers thatfitise step towards preserving ecosystem
resilience is the collection of data about how althg land maintains itself as an organism.
By having this base datum of normality, science rdayect what is occurring otherwise
which might provide the causes for such change.alltleor points out some characteristics of
healthy lands already abundantly proved by Paléogyo in healthy lands, wilderness
maintains itself for immensely long periods; specae rarely lost; and soil is built by
weather or water as fast as or faster than it idgethaway to the sea. The author also calls
attention to the fact that each biotic provincedseies own wilderness for comparative studies
of used and unused land, as it is impossible tdystbe physiology of one landscape and
apply those findings as a basis for comparison thighcurrent status of a distinct landsédpe

Folke, Holling and Perrings consider that, in ortteconserve ecosystem resilience, it
is necessary to identify the major social and eotodorces that are currently driving the
loss of functional diversity, and to create incessi to redirect those forces. They propose this
to be done in two ways: by the creation of economientives that internalize the external
costs of biodiversity loss; and by the adoptiom#asures that apply the idea of preserving
biodiversity everywhere to economic analysis. Adang to them, “we should be stimulating
the development of institutions, policies, and grat$ of human consumption and production
that work in synergy with ecosystem functions armtpsses™.

Referring especially to institutions, Folke, Hoflinand Perrings consider the

development of effective institutions for biodiviégysconservation as a precondition for the

3 Folke et al.supranote 5, at 160.

%1d., (quoting R. A. AskinsHostile landscape and the decline of migratory smrttp, SCIENCE 267:1956-
1957).

0 |LeoPoLD, supranote 7at274, 275

“1 Folke et al.supranote 5, at 160, 161.
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creation of incentives to prevent the loss of fiowal diversity. Those institutions should be
adaptive, which means that they should be ablespand to environmental feedback before
those effects challenge the resilience of the megobase and the economic activities that

depend on ft.

4214,
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THE LAND ETHIC

Aldo Leopold’'sland ethicopposes theories that consider nature as an diojiedtiy
submitted to human scrutiny. According to Fran@#, the idea of nature as an object dates
back to Modernity, when Descartes and other philbecs of his time promoted a definitive
rupture between humans and nattirgVith the advance of science, humans became able t
overcome obstacles to their development posed twwenaHumans acquired the belief in their
superiority over other species and over naturemfteere on, humanity would use science to
understand nature’s secrets, dominate them andisnatare to human wilf.

According to Christian belief, by altering the lan@anting, fertilizing the soil and
erecting buildings, humans are complementing Gorkstion and assuring prospefiyit is
by working the land that humans get title to préoypeooth over the land and over the results
of human work. According to this view, nature ismore than storage of resourtfesvhose
use by humans is unrestricted.

As the transformation of nature by human interfeeeachieved greater proportions,
humankind became simultaneously geologic agenpaté actor and geo-chemical emitter,
both influencing and disturbing nature as a wffole

In the post-war world people became aware thatpiheet is vulnerable; that it
contains limited resources; and that those resswee showing signs of exhaustion. Frangois
Ost mentions the first view of Earth from spaceewisatellites first photographed the planet,
as the crucial moment for this realizaffbriThis moment captures the final triumph of the
human race over natural limitations and definigys humans in command of “Earth cr&t”

when, for the first time, they see the Earth asagile pearl in the vast universe. From then

;‘j FRANCOISOST, A NATUREZA AS MARGENS DA LEI30 (Joana Chaves trans., Instituto Piaget ed.)1995
Id, at 37, 39.
5 According to Francois Ost, when the biblical clea@enesisioes such statement, it is discretely authorizing
humans to possess parts of natdck, at 64.
*°1d., at 10.
“71d., at 297, (quoting CALLEGRE, ECONOMISER LAPLANETE, (1990), at 292).
*1d., at 277-387.
“91d., at 277, (quoting J.ELEAGE, HISTOIRE DE L' ECOLOGIE UNE SCIENCE DE [ HOMME ET DE LA NATURE,
(1991)), at 224.
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on, humans started to consider how vulnerable tlamep they depend upon is and,
consequently, how vulnerable is the continued eris# of the human race as a whole.

Aldo Leopold is one of the representatives of aegation which became aware of the
harm humans can cause nature by willing to domirtatérying to combat the causes of
human destructive behavior in relation to naturieloALeopold advocates the adoption of an
ethical treatment of nature, in which humans waxdress their love and respect for nature.

Leopold sees this ethic as the “tendency of infgeddent individuals or groups to
evolve modes of co-operation”, which ecologist$ sgimbiosid”. This ethic started by being
associated with the relationship between individudlater it evolved to include the
relationship between individuals and human socidtgcording to Leopold, a further
extension of ethics to include the relationshipueen individuals and land, fauna and flora is
“an evolutionary possibility and an ecological resity”. Land has been just a property to
humans; their relationship has been strictly ecanpentailing privileges but no obligations,
just as the relationship between citizens and slavéntiquity’”.

The extension of ethics to natural elements wouhdthe one hand, ensure the right of
humans to manage natural resources, and on the ludhd it would recognize the right of
land, water, animals and plants to continue toteXisereby, humans would be showing their
respect for the other members of nature’s commefity

According to Leopold, such a change of perspeatagiires a change in the human
position: from conqueror of the land-community t@ip member and citizen of°t The
conqueror selects which species he deems relemdwiaich he does not, thereby eliminating
species whose function within the ecosystem he daésfully understand. The result is
usually catastrophic, because often the realizahah certain species had a main role within
the ecosystem often occurs when the species idgireliminated from that environment. By
becoming members of the land-community, humansrgearmony with nature, and this is

what Leopold considers to be the meaningasfservatior’.

*0 |LeopoLDp, supranote 7at238. See also €, supranote 43, at 290 (stating that the land humans équhal
pollute is much more than an object, in fact, & tiother-Earth, with which we live in symbiosis).

*1 LeopPoLD, supranote 7 at239.

*21d., at 240.

3 d.

>1d., at 189.
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Leopold acknowledges that we probably are not géingchieve full harmony with
the land. He places such a goal among other agpisasuch as absolute justice or liberty for
people, which are important to strive for, but netessarily achievabfe

Leopold recognizes that modern people have losthnafidheir connection with the
land, and this constitutes an obstacle in the wagonservation, as you cannot simply inject
the idea of striving for harmony with the land caneimply be injected into one who has no
relationship with the lartd. In order to solve this problem, Leopold recogsitiee need for
education in conservation, which should be primpdsdsed on promoting curiosity about land
mechanisms and building ethical support for lanohemics. The author believes that, if this
is set in place, conservation will naturally follow

The lack of education in conservation and knowledigeut land mechanisms is also
an obstacle for to the development of a land ethar. Leopold, the establishment of an
ethical relationship with land requires love, regpand admiration and a high regard for
land’s value. A person cannot love, respect andirgdsomething he or she does not know.
That is why the land ethic requires some understgndf ecology. It also requires social
approbation of right actions and social disappr@falvrong actions. According to Leopold,

the path to determine the “right” and the “wrongtians is the following:

Quit thinking about decent land-use as solely amemic problem. Examine each question in terms of
what is ethically and esthetically right, as wedlvahat is economically expedient. A thing is rigliten

it tends to preserve integrity, stability, and kgaaf the biotic community. it is wrong when it @
otherwise>’

Leopold says that, without an ethical relationshiph nature, conservationists are
obliged to look for economic values to justify etto conserve natural elements. Therefore,
people strive to identify how a function developbky certain species can help human
economic activities and how the loss of such sergoovided by nature would harm the
economy.

By recognizing the role of economic values in egalal functions in trying to
conserve some species, Leopold calls attentiomeéocbnservation of species that are not

useful to the economy, either because their fundsastill unknown or because their function

%51d., at 210.
6 1d.
571d., at 262.
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supports the ecosystem as a whole, but not a gpéeiman activity. According to him,
conservation directed by the market does not ceueh species, and this can result in their
extinction and therefore in an increase the vulbviétg of an ecosysterf.

Another problem of conservation as driven by markstthat it does not provide an
education for conservation. People take measumgardts conservation as long as they are
going to receive something in return. As soon @&edbonomic incentive is withdrawn, the
conservation measure is discontinued. Market imeesfor conservation also fail to promote
a sense of right and wrong. Even though contrilgutmm conservation, the individual who
receives a payment to conserve a species or alysteos service is driven by self-interest,
not by a sense of obligation or by the sense thsitfe right thing to .

Leopold believes that economic incentives for coreg@®n also present the problem
of depending too much on government for implemématHe believes that expecting that
governments will be able to promote conservatioargwvhere through economic incentives
or even with traditional regulation is to raise eggtions to a level that exceeds
governments’ possibilities. Governments have intelienitations and cannot be everywhere
all the time. In such a context, by internalizing people the sense of right or wrong in
relation to nature, the land ethic would promotasasvation even where governments cannot
reacti®.

%81d., at 246.
1d., at 244 - 245.
801d., at 251.
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ECOSYSTEM RESILIENCE IN THE LAW

The law is the system employed by organized sesdt declare, systematize and
implement the essential values of a society. Thedantains certain inherent characteristics
and methods that can lead to innovative solutionsammon problems. As mentioned by
Francois O$t, the law operates by systematically consideringedevant points of view,
putting them in proportion and comparing them. Magportantly, in an ideal situation, the
law is capable of taking into account all pertinéatts and divergent interests, balancing
them, and reaching a reasonable and desirablygassior?.

The capacity to balance divergent interests is¢h@itroduced more and more in the
elaboration of policies and decisions by agendiesugh the advent of “public participation
in decision making”. Although inserting public paipation in such matters is necessary for
democratic governance and for preventing social @mdronmental damage caused by the
implementation of ill-planned policies, mechanisfos public participation are mostly not
binding and are restricted to the procedural olibga of hearing divergent interests.
Therefore, the agency usually is obliged to hearititerested parties, but not to take their
concerns into account when reaching a decision;dhiigation remains exclusively reserved
to the Judicial branch.

Even when agencies are able to provide substaptitaéic participation in decision
making, they cannot accomplish the task of defepdire interests of those who are not
present in the process: nature itself and the éuienerations. Differently, the law can ensure
representation of those interests during its weigtand balancing process, especially if so
directed by a legal principle.

Due to the need to enforce consideration of allinterests at stake and the interest of
nature itself and of future generations, managenientresilience, so callecdaptive

management,cannot be implemented solely by agencies and execyilanning and

®1 OsT, supranote 43, at 19-22.
62 Corruptive legal systems do not reach such reshis article will assume the function of a non+optive
legal system.
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procedures; it requires the guidance of a legaicple and enforcement by the Judicial
branch.

This article will analyze how environmental law mayluence human decisions
guided towards the achievement of ecosystem rasédielt will do so by consolidating a new
principle of law, the principle of resilience, abg applying this principle to relevant areas of

environmental law.

The origins and content of the principle of resiliace

The concept of ecological resilience radically ajes the manner by which
humankind manages natural resources because ilsaheupremise that management should
seek stability. In order to guide the public admsiirdtion and individuals in dealing with this
change of mindset, this article proposes consatidatf the principle of resilience as a new
principle of international law.

As will be demonstrated in this topic and in theito“The principle of resilience in
International Environmental Law”, the foundatiorfglte principle of resilience already exist
in International Environmental Law. It is alreadyuried within other principles of
environmental law. However, it must be acknowledged must become an independent
principle in order to guide humankind on how topstiegradation of global nature and how to
attend to growing population needs in the contexiclonate change and other natural
disturbances in a manner that will stop degradaimhstrengthen global nature.

The importance of systematizing a new principladdress ecosystem resilience relies
on the function principles exercise in the inteioval sphere. Principles of international law
designate fundamental legal norms and values thatld be pursued by the whole
international environmental law system. Principééso indicate essential characteristics of
legal institutions, and provide the rationale foe faw and the general orientation to which
positive law must conforfi The principle may be included in States’ practi@nd in

national laws, and may be referenced by judgesi@suigce for interpreting or filling the gaps

%3 See AEXANDRE KISS& DINAH SHELTON, GUIDE TO INTERNATIONAL ENVIRONMENTAL LAW 89 (2007).
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in national or subnational law. It provides a feamork for negotiating and implementing
new and existing agreements and may be incorporatel@gally binding international
instruments. Moreover, it provides the rules of isiea for resolving transboundary
environmental disputes. Finally, the principle massist the integration of international
environmental law into other fields of internatibteaw®*,

But what would be the meaning of the principleesilience?

Several factors would influence the shape of sugtiriple, including: the ecological
concept of resilience; the link between managerméertosystems and resilience; the values
that the human community wants conservation to hawel the existing principles and
concepts of environmental law, especially the cphoéintergenerational equity.

From the ecological concept of resilience we cotelthat resilience requires the
preservation of biodiversity and the preservatibmature everywhere. Keeping in mind that
the goal of preserving biodiversity for resilienseo keep the functions of the ecosystem and
the land mechanism working with their original dtyalwe conclude that resilience requires
biodiversity to be preserved in its original habiad that each species be represented by a
qguantity of individuals sufficient to ensure theeention of the ecosystem function they are
responsible f&r.

As previously mentioned, the goal of preservingureateverywhere brings quite a
challenge to environmental conservation. Some mgyeathat nature conservation is already
done everywhere, because environmental laws aréedpm the whole territory of a
country’s jurisdiction. In favor of such argumeittjs possible to argue that environmental
law regulates not only reserved protected aredsalsa the use of natural resources outside
protected areas, in landscapes that have beersivegntransformed by humans and where
the emission of pollutants may threaten human heaidtl environmental quality, or where the

killing of a certain species can cause the exwmctf that species.

4 DAVID HUNTER ET AL INTERNATIONAL ENVIRONMENTAL POLICY 469, 470 (2007).

% Referring to the preservation of biodiversityisiinteresting to read a passage of Aldo Leopoking about
the extinction of species: “When the species isegwa have a good cry and repeat the performanceWe.
console ourselves with the comfortable fallacy #naingle museum-piece will do, ignoring the cldiatum of
history that a species must be sawethany placef it is to be saved at all.” £0POLD, supranote 7at 194.
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There are no doubts about the validity of such ments. However, we should have in
mind that when we discuss resilience we are ndiniglabout the maintenance sbme
natural resources everywhere; we are talking allbet preservation of thevhole land
mechanism everywherélhe concept of resilience is based on the idea ¢vaty land
mechanism — that means, every ecosystem functi@h emery natural element of an
ecosystem (which includes fauna, flora and inarenedéments) — is important to keep the
ecosystem resilience. Therefore, such thinking irequa much more complex and broader
view of conservation than the one currently appliedhon-reserve-protected areas, where
environmental law is very segmentally applied tegerve some individual endangered
species or just the inanimate elements of the enmient (soil, water and air). As
conservation seeks to preserve very complex stegtsuch as ecosystems, it is not possible
to attribute to conservation a simplistic or segtedrview. Conservation for resilience must
take into account the interconnections betweemwdne@us components of an ecosystem and it
must include in the concept of “land” not only tloeests and preserved landscapes, but also
the landscapes intensely modified by humans.

The dichotomy that determines a place for natutesres conservation is needed, and a
place for humans, where conservation is not neededt be abolished. Humans are part of
nature and nature is everywhere. And if it is nargwhere, it should be. It should be in the
cities, in the houses, in the industries, keeplreggecosystem functions alive, interconnecting
the elements of the natural world. If every housa city has a garden with the same species
that compose the ecosystem in which the city iatkd, the fauna and flora present in each
garden may interconnect with each other and keeguthctions which make that ecosystem
unique. The wider the area where nature is condeame the more connections with fauna
and flora are kept, the more resilient the ecosystdl be.

Along this line of reasoning, the concept of ecatafresilience nurtured the concept
of the “social-ecological” system, which emphasites interconnectivity between humans
and nature and stresses that the delineation betsgal and ecological systems is artificial
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and arbitrary since social-ecological systems haweerful reciprocal feedbacks and act as
complex adaptive systeffisThe concept of adaptive governance is basedismptamise.

In order to determine the values that conservdtomnesilience should have, this work
will be based on the values promoted by Aldo Ledpolland ethic Therefore, the principle
of resilience is guided by the aspiration of geftin harmony with the landall the land, not
just some elements of it. According to the prineipf resilience, humans are members of the
land-community, not conquerors of it, and they dtiazet to know the land mechanism as
much as possible, in order to respect and lovedahd. This principle also includes social
approbation of actions that tend to preserve tiegiity, stability, and beauty of the biotic
community, and social disapproval for actions tiesid otherwise. The principle refuses to
address land-use as a solely economic issue arglyt@nly on the government or on the
market to take conservation measures.

Aldo Leopold also believes that humankind shoullliate love and respect for the
land mechanism. Based on this statement, thislaititerprets the land ethic as requiring
humans tocenhancethe land mechanism the maximum they can, and ;mobdrelyprevent
and mitigatethe aggressions imposed upon nature that the lawdates individuals to
address. That means that besides the legal oblig&a do no harm to the environment,
humans have the ethical obligation to improve emrmental quality.

By improving the environment wherever possible,huenans demonstrate that we are
conscious of the burden we inflict on the land nagiém; we respect the land mechanism
that supports our existence; and we assume oucaéthésponsibility to aid the land
mechanism in any way we can in return for whatridvles us. This duty is not only
individual, but also societal.

The ethical obligation to live in harmony with tleavironment and to improve
environmental resilience characterizes an ethigaiciple. According to Taylor, to be
considered so, a moral principle must presentasixél characteristi€4 it must be general in
form, meaning that its applicability is not resteid to a limited group of people, rather, it is

addressed to the global audience; it must be tsallg applicable to all moral agents,

% Folke et al.supranote 9.
7 PauL W. TAYLOR, RESPECT FORNATURE 25-33 (Princeton University Press publ., 1986)
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meaning that the rule cannot defeat itself if evagy attempts to comply with it; it must be
intended to be applied disinterestedly, meaning ¢benpliance with the principle is required
even when it is against the moral agent’s inteiestust be advocated as a principle for all to
adopt, meaning that whoever adopts it approvesditption by all others; it must override all
non-moral norms or concerns.

One of the major aims of the principle of resiliens to provide guidelines for a
governmental policy pursuant of the maxim: “Do sotely mitigate: improve”. In order to
improve the environment and at the same time ensssential economic activities, the
principle of resilience will push governments tod&innovative environmental management
solutions that proportionately balance environmieatal economic activities, in order to do
not prioritize one interest and suffocate the atl&ich solutions are called “innovative”
because they provide new guidelines for the opmraif the law; for example, by stimulating
different patterns of production and consumptiangifferent governmental goals, or unusual
rules for land use and planning.

Incorporating the background provided by ecologyd athics, the principle of
resilience can be established as follows:

* The land mechanism has inherent value.

» Every person has the right to use natural resouraedong as such use does not
impair the use by others or the persistence of dhiginal setting of mutually
reinforcing processes and structures of an ecosyste

» Every person has the moral duty to respect nature t® pursue a way of living in
harmony with the land mechanism.

* In order to ensure ecosystem resilience to natorahuman-made disturbances, the
human management of natural or urban landscapesdl| sh@serve ecosystem
functions through:

o the preservation of all species everywhere;
o0 the preservation of natural cycles;
0 and the preservation of chemical composition of s@i and water.

» The lack of scientific understanding regarding thaction of land mechanisms and
the role developed by single species in such mésinagrshall not be used as a reason

for postponing cost-effective measures to enhaoagystem resilience.
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» States shall ensure that the younger generatiorives education on the function of
natural mechanisms and that the government officiateive training in identifying
human activities and natural phenomena that mayachpcosystem resilience.

* Governments are responsible for identifying thedescthat put ecosystem resilience
at risk and addressing such factors.

* Management for resilience requires the adoptioaddptive management techniques,
or other techniques that comprise monitoring of utess evaluation of policy
performance and review of policy measures accorthntpe assessment of results and
changes of circumstances.

» Patterns of production and consumption in synergi wcosystem function shall be
stimulated.

* The resilience of ecosystems shall be considerethenassessment of costs and

benefits of any activity or policy that affects #revironment.

The principle of resilience in International Environmental Law

Basic elements of the principle of resilience aheamly present in international
environmental law.

The Preamble of the Stockholm Declaration of théddnNations Conference on the
Human Environment, 1972, recognizes that protecama improvement of the human
environment is the duty of all GovernméfitsThe enhancement of resilience is a matter of
protecting and improving the environment and tlsatvhy Governments have the duty to
consider resilience when managing natural resources

Principle 1 of the Stockholm Declaration declarBatt“man ... bears a solemn
responsibility to protect and improve the environm&r present and future generations”.
Therefore, the duty to improve the environment @ solely governmental, but also
individual.

® United Nations Conference on the Human Environgrwed., June 5-16, 197Reclaration of the United
Nations Conference on the Human Environment PregribN. Doc. A/ CONF.48/14/Rev.1. [hereinafter
Stockholm Declaration)].
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The first part of Principle 8 of the Stockholm Declaration highlights the role
education for conservation has to play in protecéind improving the environment.
The World Charter for Nature, 1982 contains several elements of the principle of

resilience. Among the principles of conservatiomproclaims that:

Preamble: every form of life is unique, warrantnegpect regardless of its worth to man, and, toracc

other organisms such recognition, man must be duigea moral code of action

1. Nature shall be respected and its essential presesgll not be impaired...

4. Ecosystems and organisms ... shall be managed tewvaeclkind maintain optimum sustainable
productivity, but not in such a way as to endargerintegrity of those other ecosystems or species
with which they coexist...

6. Inthe decision-making process it shall be recagphithat man’s needs can be met only by ensuring
the proper functioning of natural systems ...

9. The allocation of areas of the earth to various w&ll be planned, and due account shall be taken
of the physical constraints, the biological prodkitt and diversity and the natural beauty of the
areas concerned.

10. (d) Non-renewable resources which are consumetheys are used shall be exploited with
restraint, taking into account ... the compatibildf their exploitation with the functioning of
natural systems.

11. (d) Agriculture, grazing, forestry and fisheriesagtices shall be adapted to the natural
characteristics and constraints of given areas;

11. (e) Areas degraded by human activities shall biitated for purposes in accord with their
natural potential and compatible with the well-lgeof affected populations.

15. Knowledge of nature shall be broadly disseminatgdall possible means, particularly by
ecological education as an integral part of geregtatation.

19. The status of natural processes, ecosystems aoibsphall be closely monitored to enable early
detection of degradation or threat, ensure timetgrvention and facilitate the evaluation of
conservation policies and methods.

The Rio Declaration on Environment and Developm&8§2, recognizes that human
beings are entitled to a healthy and productive ilif harmony with nature (Principle 1). At
Principle 4, the Declaration determines that emmmental protection shall constitute an
integral part of the development process and cahaotonsidered in isolation from it. At
Principle 8, the Declaration guides States to redared eliminate unsustainable patterns of
production and consumpti6n

The need to build ecosystem resilience not onketluce the risk of disaster, but also

due to its importance in providing sustainable lihaods, flow of goods and services and

89 “Education in environmental matters, for the yoeingeneration as well as adults, giving due comatite to
the underprivileged, is essential in order to berathe basis for an enlightened opinion and resplensonduct
by individuals, enterprises and communities in gctihg and improving the environment in its fullnhan
dimension.”ld,. Principle 19.

" GAOR, World Charter for Natue, Preamble, Oct. 28, 1982, U.N. Doc. A/RES/37/7

"1 United Nations Conference on Environment and Depreent, Rio de Janeiro, Braz., June 3-14, 1892,
Declaration on Environment and DevelopmétiN. Doc. A/ICONF.151/26 (Vol. 1), Annex | (Aug211992).
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reducing vulnerability to climate change is expliciexpressed in international documents,
such as the United Nations, 2009 Global AssessReport on Disaster Risk Reduct/én

Foundations of the principle of resilience can digofound in other principles of
international environmental law.

The principle of sustainable development requiresgnt generation to meet its needs
“without compromising the ability of future gendoats to meet their own needd” This idea
requires humankind to stop exploiting naturdources at a rate greater than their capaaity fo
regenerationthe so called sustainable yieltHowever, despite the recognition of sustainable
development as a basic principle of environmentatgation and national planning, humans
still consider that they have the right to takenfroature a little more than the sustainable
yield threshold, thereby gambling with nature.

The sustainable development movement did not sddoeieserting in people’s minds
the idea that ensuring continuity of natural researis more important than individual short-
term profit. Neither did it convince people thatrgmnal ambition has to yield in face of
environmental limitations or the survival of futugenerations will be at risk.

By trying to please all concurring interests at @nthe sustainable development
movement did not make it clear that, in order tegkéhe “health of the land”, humans often
need to prioritize values and goals, which not @aely will result in restricting economic
activities and economic growth where the land meisma cannot support it any longer. The
implicit meaning commonly attributed to “sustainallevelopment” by business and even by
countries is that private initiative will proted¢te environment as long as such protection does
not impair economic activity. While the sustainallevelopment movement succeeds on
raising awareness about the need to conciliatee@mwiental protection and development, it
fails to provide guidance on the following ethicplestions: when economic activity and
environmental protection cannot be conciliated,cihnterest should be prioritized and under
what circumstances? The vacuum left by the conolepistainable development is repeatedly
filled by business interests, who have a quick a&mset the tip of the tongue to the

2. N. ISDR,Global Assessment Report on Disaster Risk Redy¢#609).
3 Our Common Futursupranote 3.
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abovementioned question: economic growth ALWAYS Iparity over environmental
protection concerns.

Such an omission leaves the establishment of pesrio be determined on a case by
case basis, with no overarching directive guidelibereby, the legal framework has
assigned an equal treatment both to environmemilegonomic interests. However, such
“‘equal” treatment hides a fundamental injustice mvoae considers that environmental and
economic interests are not balanced because the datints on much greater political power.
Therefore, following the lesson given by Aristotlee aspiration for justice requires the law
to treat equally the equals and unequally whoesen ian unequal positiéh This primary
function of the legal system can be developed byatbplication of the principle of resilience,
which fills the vacuum left by the sustainable depenent concept by advocating that
ecosystem resilience and continual provision ofagioal functions must be preserved, even
if it requires a reduction of economic growth armbreomic profits. Thus, the principle of
resilience prioritizes environmental protectiontifeially balancing a situation that is
naturally unbalanced. By this means, the prinagbleesilience improves the legal system as a
whole by correcting an ongoing injustice in the ag@ment of natural resources and planning
for development.

The principle of resilience does not acknowledgkes for prioritizing concurring
interests solely because it is necessary to enfaustinable development under an ethical
and legal point of view: it does so also becauses ia factual necessity. Several works
affrmed that human society has to learn how toettgy socially and manage natural
resources without relying on economic gro®thSuch works reinforce the need to give
priority to environmental protection when it is nobssible to conciliate it with economic

growth. Considering the green economy’s goal toeggie wealth through sustainable

4 JOSEAFONSO DASILVA , CURSO DEDIREITO CONSTITUCIONAL POSITIVO 213, (25th ed., 2005) (quoting
ARISTOTLE, Ethique & NicomaqyeV/, 6, 1131a, in BLITIQUE (Marcel Prélot, trans., PUF publ., 1950)).

> PETERA. VICTOR, MANAGING WITHOUT GROWTH. SLOWER BY DESIGN NOT BY DISASTER(2008). Tim Jackson,
Prosperity without growth? The transition to a suisable economySUSTAINABLE DEVELOPMENT

ComMISSION, (Mar. 2009), http://www.sd-commission.org.uk/pubtions.php?id=914, (U.K.). Andrew Simms
and Victoria JohnsorGrowth isn’t possibleNEF, (Jan. 25 2010), http://neweconomics.orgfigalibns/growth-
isnt-possible.
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exploitation aiming to eradicate poveftythe idea of developing without growth should
apply to developed countries and countries thae leready accumulated enough wealth to
combat poverty. The green economy cannot be gfetaprived of the understanding that the
economy should be kept in a steady state if econgmuwth cannot be achieved within the
limits imposed by the sustainable yield of natueslources.

The concept otommon concern of humankinfdr example, determines that, as the
planet is ecologically interdependent, humanity hasommon interest in protecting the
environment and may have a collective interest entain activities that take place, or
resources that are located, wholly within Statertiauied’. Therefore, as a consequence of
this concept, States share the responsibility aatatise harm to issues of common concern
and to address common concéfnBy attributing common responsibilities and inttseto all
States, this concept creates obligatienga omnesoth to prevent and to address the harm
done to common concerns. Those obligations haveedtoal implications, as explained by
Kiss & Shelton:

In traditional international law, only an injurethite could bring a claim against the state whiaksed
the injury in violation of international law. Whetlee common interest is infringed, however, altega
may be considered to have suffered a legal injuith the obligations designated as obligations gwin
to all states, i.e., as obligatioasya omne&’

Although the concept encloses an important pre@@donsequence, the downside of
classifying the protection of the environment asvl@gole as a common interest is that it
attributes a strong legal classification to toodat@ subject, which has the negative effect of
non-compliance. The principle of resilience canenam important role to play in this regard
by providing a more detailed interpretation of tbencept of the common concern of
humankind. This interpretation would show that thigect of the common concern of
humankind is the preservation of ecosystem funstamd the preservation of biodiversity in a

space as extensive as possible.

8 U. N. Environmental Programme, Towards a GreemButy: Pathways to Sustainable Development and
Poverty Eradication 548, (2011),
http://www.unep.org/greeneconomy/GreenEconomyRépbitl/29846/Default.aspx.

" HUNTER ET AL, supranote 64, at 489, 490.

8 U.N. Environmental Programme, Training Manual oteinational Environmental Law 36, (2006),
http://www.unep.org/law/Publications_multimedia/dasp [hereinafter UNEP Training Manual]

"9 Kiss& SHELTON, supranote 63, at 15.
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The concept of intergenerational equity focusesfuture generations as rightful
beneficiaries of environmental protection. It ese® the notion of fairness both among the
individuals of the present generation and betweersgnt and future generations. The concept
of intergenerational equity is composed of thremm&nts: conservation of the diversity of
natural and cultural resources by maintaining a#tve resources within each category;
conservation of environmental quality by preventitige exhaustion of higher quality
resources; and equitable or nondiscriminatory acte&arth’s resourc®s This last element
guides the distribution of access to natural resssiboth for present and future generations.
As for the conservation of diversity and the qyabf resources, the aim is to implement
equitable access to resources by guaranteeingefgemerations’ capacity of choice among
alternative resources, and by guaranteeing acgeg$stire generations to resources of the
same level of quality as the resources exploitegdrbgent generations.

This concept requires that present generationgsheseesources sustainably and avoid
irreversible environmental dam&§eln this context, the principle of resilience ieases the
applicability of the concept of intergenerationgligy by restraining the present generation
from weakening a non-resilient ecosystem. As meetiobefore, a non-resilient ecosystem is
so vulnerable to disturbances that, when passingugfn movements between basins of
attraction, the passage to a new basin of attractiay be irreversible and the regeneration of
the original features of an ecosystem may be inmbpless

Furthermore, the principle of resilience contrilsute the application of the second
component of the concept of intergenerational gquithe conservation of environmental
quality — by requiring the preservation of integyritstability, and beauty of the biotic
community.

The precautionary principle prescribes the needaking anticipatory actions in order
to avoid environmental harms, even when the sdientnderstanding of a specific threat is
not yet complete. The principle of resilience atsmtributes to the implementation of the

precautionary principle: first, because it seeksrtbance the resilience of ecosystems in order

8 Edith Brown Weissimplementing intergenerational equity, RESEARCHHANDBOOK ON INTERNATIONAL
ENVIRONMENTAL LAw 100, 100-102 (M. Fitzmaurice, et al. eds.) (2010).
81 HUNTER ET AL, supranote 64at 491.
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to prevent their vulnerability and degradation; arsgcond, because it proposes the
conservation of all ecosystem functions, even thiogeare not yet fully understood.

The principle of non-regression determines thatdteation of norms that contribute
to the degradation of the environment is consideaediolation of several international
instruments whose aim is to protect the environfiient

The principle of non-regression is based on thneeretical elements. First, it is based
on the assumption that environmental law seeksewemt the degradation of the environment
by constantly improving environmental quality. Sedpit is based on the premise that the
present generation cannot impose its laws on fugarerations. According to Michel Prieur,
if present generations gradually adopt less prive@nvironmental laws, they will prevent
future generations from fully exercising their righ a healthy lif%. Third, the principle of
regression relies on the application of the conaaptintangibility of human rights to
environmental regulation. The concept of the inilaitity of human rights is implicit in
human rights conventions and stands against thresgign of those rights. It is transposed to
environmental law because of the effect that thgratbation of environmental laws may have
on the exercise of human rights.

The principle of non-regression, in national lawidgs the creation of norms by both
the Legislative and the Executive branches andfisreed by adjudicatory authorities, which
are responsible for the control of the legitimaéwacts perpetrated by the other Powers.

The principle of resilience can assist the apphboatf the principle of non-regression
by providing guidelines to assist judges in deteing whether a norm represents regression
of environmental conservation or not.

Some may argue that the principle of resilienceld/be redundant and dispensable in
guiding judges in deciding whether a norm increasedecreases the level of environmental
protection because the principle provides the seniteria that could be provided in court by
ecologists’ testimonies. However, this kind of icrfem constitutes an incomplete
interpretation of the principle of resilience bynsalering solely the ecological aspect of the

principle. This argument fails to realize that gréenciple of resilience comprehends not only

82 See Michel PrieuDe I'urgente nécessité de reconnaitre le principémbn régression” en droit de
I'environnementl IUCNACAD. ENVTL. L. E-J. 26,(2011)http://iucnael.org/en/e-journal/current-issue-.html
% Seeld., at33,34.
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an ecological concept, but also the relation of ébelogical concept to the law and to the

ethics that govern the relationship between hunmeshkind nature. The principle of resilience

commits the ecological concept of resilience topghasection of future generations’ interests

and to the ethical goal of living in harmony witatare. This principle also introduces the

concept of ecological resilience to the legal fraumek not as a mere judicial finding based on

scientific data, but as a full legal principle eflveonmental law, which, as such, must be used
to guide the creation and the interpretation of anyironmental norms or any policies or

norms that generate environmental consequences.

The principle of non-regression is truly effective achieving improvement of
environmental quality only if it is applied @l norms that generate consequences to the
environment. In other words, the principle of negnession should be applied not only to
environmental, but also to economic, policies aadns that affect the environment, and the
same applies to the principle of resilience.

The principle of resilience is also strongly infheed by three environmental
principles that deal with governance for conseoratithe subsidiarity principle; the public
participation principle; and the principle of goodighborliness and duty to cooperate. These
three principles guarantee the participation oaldevels of government, the affected public
and the international community in the decision-mgkprocess related to environmental
issues.

The subsidiarity principle reflects a preferencenfaking decisions at the lowest level
of government or social organization where the assan be effectively managed. This
principle has a procedural nature: it determineslével of the policy-making hierarchy in
which the decision should be made, but it doesguide the kind of decision that should
result. The final decision will be taken not only balancing local interests, but also by
balancing national or international priorities.

The public participation principle exists becausei®nmental issues are best handled
by the participation of all concerned citizens la¢ trelevant level. However, individuals
cannot appropriately participate in decision makihghey do not receive the relevant
information on the issue. Therefore, the public tiesright of access to information held by
public authorities regarding the environment, dmel $tate has the duty to encourage public

awareness and participation by making informatiaailable. In order to exercise their right,
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individuals should also have equal access to gistlwrough the judicial and administrative
proceedings provided by the State.

The principle of good neighborliness and duty toopmrate determines that
international environmental issues be handled @o@perative spirit by all countri&s This
principle is binding because it derives from a gahprinciple expressed in Article 1.3 of the
United Nations Charter, which sets among the puwposf the United Nations the
achievement of international cooperation in solimgrnational problems.

The three above mentioned principles for envirortalegpvernance are very relevant
for the achievement of ecosystem resilience eskhedacause they expand the range of
stakeholders involved in efforts for conservatid®uch principles abolish the idea that
environmental conservation is to be promoted ornynational governments. Therefore, the
application of these principles prevents the sitmatriticized by Aldo Leopold whereby
conservation efforts implemented only by the goweent are deficient because they do not
internalize in the public the ethical value of cemnstion and because they only reach places
where the governmental structure is present.

The principle of resilience is also an essentiaft g the duty to assess the
environmental impact of proposed activities, pels;ior programs to integrate environmental
issues into development planning. Before implenmgnéictivities or policies, the State has the
duty to fully identify and consider their environntal effects and to give the affected citizens
the opportunity to understand the proposed progect to express their opinions about it
through public participation in decision making.

As the duty of the State is to fully identify andnsider environmental effects, it is
very clear that such a duty applies to the idesdtfon and consideration of any impact the
project may cause to the resilience of the ecosyskeom this conclusion it is extracted that
the governmental entities must understand the @brafeecological resilience and must be
trained to include assessment of impacts on ecasystsilience in the environmental impact
assessment. In order to fully exercise their right participation in decision making,
individuals and citizen organizations should alseeks to understand the meaning of

ecosystem resilience.

84 Stockholm Declaratiorsupranote 68, Principle 24.
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The implementation of the principle of resilien¢eaugh the use of environmental
impact assessment procedures will be considergdemter detail in the section of this article

“Applying the principle of resilience”.

Legal status of principles of International Environmental Law

The principles of international environmental laave their origins in a wide variety
of sources, which include: environmental treatssft law instruments; the United Nations
General Assembly Resolutions; arbitral decisiondigial decisions of the International Court
of Justice; expert comment&ry application of general principles of internatibhaw to
environmental issué$ and customary international &

Soft law instrument§, the United Nations General Assembly Resolutians] expert
commentary do not bind States. Arbitral and judidecisions bind only the States under
litigation and only if such States accept the gidson of the arbitral commission or of the
International Court of Justice. Environmental tiemtmay create obligations to signatory
States. General principles of international lavateébinding obligations to all States.

According to UNEP, the legal status of internagdiloenvironmental law principles and
concepts is varied: some are firmly establishelerst are emerging and gradually gaining
acceptance; some have the nature of guideline®larypdirectives and do not give rise to
specific rights and obligations. The juridical effeof principles and concepts may change
from one legal system to another, depending orctimext of the case, the activity at issue,
the actors and the geographical refflorin other words, environmental principles and
concepts may be binding or not binding, dependimghe circumstances of the case, on the
countries involved and on the nature of the prilecgr concept.

8 HUNTER ET AL, supranote 64at 464.

1d., at 469.

87 Kiss& SHELTON, supranote 63, at 89.

830ft law is an international instrument other thameaty containing statements of expected behastimh as

g)grinciples, norms, and standards. Training Manudhiernational Environmental Lawupranote 78, at 8.
Id., at 24.
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Both binding and non-binding principles of intetinaal environmental law play
primarily a role of anticipation rather than reactito environmental problerts In other
words, the true purpose and capability of inteoral environmental norms is to prevent
environmental hazards on a global scale, not tashuBtates that violate these norms. As a
matter of fact, this tendency is noticeable noyanlinternational environmental law, but also
in public international law as a whole.

Common obligations of international environmeri@ah can be shared by all the
States when they have arga omnegharacteristic, or when these obligations can laeesh
by several States, when they are established btilabeal agreements. The target of such
obligations is to diffuse potential threats to therld as a whole, rather than to a specifically
injured State. There is some controversy amongeti@erts whether each State has an
automatic right to react on behalf of the commoteriest against any breach of common
obligations.

Benedetto Conforti argues that States not directjyred by the violation of the
international obligation are not automatically #at to react. This is different from directly
injured countries, which have the right to seek smees such as reparation and reptts@n
the other hand, Oscar Schachter states that eaetytp a multilateral agreement would have
a sufficient legal interest to sustain standingetires.

The differences in the analyses promoted by bothoas are motivated by their
different focus: Conforti focuses on countries’ atg@ns to violation of international law,
which include self-help measures; on the other h&ctlachter limits his interpretation to the
judicial reaction, stating that uninjured countnesuld have sufficient legal standing to bring

claims on behalf of the common interest.

% Kiss& SHELTON, supranote 63, at 90. Even environmental norms includetieiaties are subjected to non-
compliance mechanisms that assist parties to rhegtdbligations rather than punish non-compliSese
Training Manual in International Environmental Lasupranote 78, at 11.

1 See BENEDETTOCONFORT], INTERNATIONAL LAW AND THE ROLE OF DOMESTIC LEGAL SYSEMS 188-189(René
Provost & Shauna Van Praagh trans.) (Martinus Niijpobl., 1993) (explaining what is “reprisal” and
“reparation” in International Law).

92 OSCARSCHACHTER, INTERNATIONAL LAW IN THEORY AND PRACTICE 210 (Martinus Nijhoff publ., 1991).
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As noted by Michel Prieur in an interview givenadrazilian journaf, the current
punishment for a violation of an international ghalion regarding environmental issues
hardly goes beyond moral condemnation or the syimffiolding of violation. This is due to
the nonexistence of a court of justice specializimgpternational environmental crimes.

Summarizing, although countries not injured dingbthve no right to pursue unilateral
measures to react to a violation of internationalimnmental law, they have standing to
bring claims to adjudication. However, as theraa$ yet an appropriate court where such
claims can be filled, the violation of internatibrenvironmental norms remains largely

susceptible to mere moral and political condemmatio

% Michel Prieur: O meio ambiente precisa da glolgi@in. Available at http://www.sinpro-
rs.org.br/extraclasse/maiO5/entrevista.asp, lasted on June 11, 2011.
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APPLYING THE PRINCIPLE OF RESILIENCE

The applicability of the principle to sectors otauntry’s legal system requires the
prior development of a conceptual framework forisiea-making based on the principle of
resilience.

Any country seeking to apply the principle of resice needs, first of all, to recognize
it as a moral principle. Therefore, the country tmesognize the inherent value of nature and
guide its decisions towards the accomplishmenh®fgoal to live in harmony with nature.

As noted by Aldo Leopold, the goal to live in hamgawith nature is not necessarily
achievable, but it is something we should strive*fcAlso, it is useful to remember that the
acceptance of the goal to live in harmony with wed mechanism as a moral principle
presupposes that compliance with this duty is regueven when it is against the moral agent
interest®,

Employing the principle of resilience in decisioraking requires that it be recognized
as a legal principle, after it has been recogniasca moral principle. In order to ensure
enforceability of the legal principle, it is impartt to incorporate it into a Code or into a
country’s framework environmental legislation. A uotry’s framework environmental
legislation represents “an integrated, ecosystaentad legal regime that permits a holistic
view of the ecosystem, the synergies and intenastiwithin it, and the linkages in
environmental stresses and administrative insinstP®, which is precisely what the
implementation of the principle of resilience ragsi

After being acknowledged in a statute, the legisiator the resource management
institutions should create a procedure for the em@ntation of the principle of resilience. It
is recommended that the government analyze whezeptinciple of resilience can be
incorporated into existing procedures related walleprotection of the environment. The

recommendations addressed in the section dedi¢at&hvironmental Impact Assessment

% |LeopoLD, supranote 7, at 210.
% TAYLOR, supranote 67, at 25-33.
% UNEP Training Manuakupranote 78, at 16.
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and to the incorporation of adaptive management ihe circle of risk management
(Adaptive Management section) are good exampléewfthis can be done.

In other circumstances, the fulfillment of the pipie of resilience’s aims will require
the creation of new procedures. The organizatiowarkshops for adaptive management and
the creation of development rights to address dlss bf real property to the sea in coastal
areas (Land use section) are examples of innosaitoprocedural rules.

Besides incorporating the principle of resilienos@wiprocedural rules, the government
should set penalties for lack of compliance witlesdn rules. As for penalties for
noncompliance with the principle of resilience stinteresting to note that the concept of
ecological resilience reveals another level of emmental degradation: the destruction of
ecosystem resilience. When the action perpetrageal firoject is responsible for eliminating
the resilience of an already vulnerable ecosystidw®,damage this project caused to the
environment is much graver than the damage prodbgethe same action in a resilient
ecosystem. For example, if a project is responsibteeradicating one single pollinizer
species, the consequence of this impact will behngraver for an ecosystem that counts on
no other species to fulfill the pollination funatidghan in an ecosystem that has many other
species providing this service.

In this context, a pertinent question for the led® would be: should the penalty for
whoever destroys the resilience of a certain ed¢esyde greater than the penalty applied to
whoever perpetrates the same action, but doesroduge this result?

In setting the penalties, legislators should seekmploy the penalty as a means to
achieve concrete results in improving environmenqtadlity through measures of education
for environmental conservation; restoration of asbsystem’s resilience; collection of
information for adaptive management; enhancementswdtainable consumption and
production patterns.

These kinds of goals are found in W&it of Kalikasan in the Philippines. This writ
was created to enforce the individual constitutionght to a “balanced and healthful
ecology”. The remedy can be claimed by any natargludicial person acting on behalf of
persons whose environmental right was or is in danf being violated. The writ awards no

damages to individual petitioners; rather its felienclude directing the respondent to
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permanently cease the action or activity that geaese to the violation of environmental
laws; and to restore the environnént

In the State of Amazonas Environmental Court in 8em in Brazil, alternative
penalties have been proposed by Judge AdalbertamC#&mntonio to violators of
environmental laws, according to the transgressibrstead of jail or fines, respondents can
opt to restore the environment and to bring add#idenefits to the affected community, to
take classes in environmental education, or toaactolunteers in environmental protection
organizations, among many other innovative persitie

In order to ensure compliance with the principleygrnments should establish who
will enforce attainment to the principle guidaneel do its procedural rules. The enforcement
can be provided by citizen suit provisions, by emwmental courts, or by a specific
governmental institution vested with special righdssue violators - such as the Brazilian

Ministério Publicd®.

Adaptive governance

Adaptive governance is a method that employs thliergtanding of how ecological
resilience works to the governance of decision nmgkwithin resource management
institutions, thereby enhancing the mutual inflief social and ecological systems. That is
why adaptive governance seeks to increase the aulbit of the social actors in order to
enhance their capacity to reorganize social systefittin desired states in response to

disturbing events, such as changing environmenotaditions.

" Rules of Procedure for Environmental Cases, 3 Albl.09-6-8-SC, Rule7 (2010) (Phil. S.C.).

% GEORGE“ROCK” PRING & CATHERINE “K ITTY” PRING, GREENINGJUSTICE 85,86 (2009).

% Ministério Publicois an institution created by the Brazilian Consiitn to defend the legal order; the
democratic regime; social interests; and inaliemafdividual interests. It is vested with rightsneestigate and
suit whoever violates these interests and valubs, i+-an individual, a private organization oravgrnmental
organ. In order to ensuldinistério Publicds political freedom to control the legality of &mts perpetrated by
other branches of the government, the ConstitigrantedMinistério Publicowith functional freedom in
relation to the Executive Power, where it is lodafEherefore, the Executive Power has no interfezem the
development oMinistério Plblicds functions, on its organization or on the selatif its members. See
SILVA, supranote 74, at 598, 599.

190 walker et al.supranote 13
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“Adaptive governance conveys multi-objective rgalithen handling conflicts among
diverse stakeholders and, at the same time, adhjstssocial problem to resolve issues
concerning dynamic ecosystertf&” In the end, adaptive governance orients how ierss
will be made having in regard the information colésl by adaptive management and the
divergent social interests influencing certain eswhose roots are social and resource
management related.

The adoption of patterns of consumption and pradocthat work in synergy with
ecosystem functions and processes is an applicafiadaptive governance. In this matter,
the example of the project “Alcantara: sustainatitg’'%, in Brazil may be mentioned. In
this project, the aim of enhancing the economiawifncof the city was joined to the concern
of producing a commodity that would improve ecosgstquality and the functioning of
society. Due to the national potential for prodgcimofuels, ethanol was the commodity
chosen to boost Alcantara’s economic growth. Howewestead of using the rural area of
Alcantara to introduce crops of sugar cane, whighret native and are not adapted to the
local ecosystem, the project’s proponents decidedroduce ethanol from “maripuera”, a
byproduct of the local production of cassava flaunjch contains cyanide. Instead of merely
developing an economic activity with the least itpan the surrounding ecosystem, this
project actually improved the environmental qualdf the region, as the cyanide had

previously been dumped anywhere to seep into thengt.

Adaptive governance in international law

Adaptive governance is an efficient way of implemign Principles 17 and 13 of the
Stockholm Declaration, which deal with governanoe énhancing environmental quality.
Principle 17 declares that “appropriate nationatitntions must be entrusted with the task of
planning, managing, or controlling the environmémé&sources of States with the view to

enhancing environmental quality”. Principle 13 @eebk that “States should adopt ...

191 Eolke et al.supranote 9
192 Report 1, IBRADES - Instituto Brasileiro de Deselvimento Sustentavel, Alcantara Cidade Sustentavel
(Jun. 16, 2011) (on file with author).
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development planning so as to ensure that developimeompatible with the need to protect
and improve the human environméefi®”

There are now discussions about introducing soratufes of adaptive governance
techniques into institutions on the internatioralel. The need for a flexible institutional
framework for sustainable development in orderddrass new and emerging issues has been
recognized by most of the countries attending theo8d Preparatory Meeting of the United
Nations Convention on Sustainable Development df2%8, Many countries called for:
greater participation of stakeholders in the emumental institutional framework; integration
of mechanisms at the national, regional and intevnal levels; and enhanced coordination
and cooperation among all international organirestjcagencies and conventions to ensure
implementations of commitments and promote synsffieSuch intentions show a clear
trend toward shaping international environmentalegpnance according to the propositions of
adaptive governance.

The trend towards the adoption of adaptive govereaat the international level is
stressed by the intent of several countries tongtheen the monitoring of policies and
programs aimed at implementing multilateral envinental agreements. Such an intent is
expressed by the countries’ statement in favorhef énhancement of the United Nations
Commission on Sustainable Development (CSD), wigckeen as the only forum in which
sustainable development is addressed in an inegbriashion®. CSD is responsible for
reviewing and monitoring progress in the implemgata of Agenda 21 and the Rio
Declaration on Environment and Development, as aglproviding policy guidance to follow
up the Johannesburg Plan of Implementation at lawaional, regional and international
levels?”,

103 Stockholm Declaratiorsupranote 68.
194 |nternational Institute for Sustainable Developtm@$D), Summary of the Second Session of the
Preparatory Committee for the UN Conference On&nable Development.27 n.3 BRTH NEGOTIATIONS
BULLETIN 11 March 2011, available at http://www.iisd.ca/ddwad/pdf/enb2703e.pdf (last viewed Nov. 16,
2011).
195 Co-Chairs’ Summary of the Second Preparatory CatamMeetingRIO + 20 UNITED NATIONS
CONFERENCE ONSUSTAINABLE DEVELOPMENT, http://www.uncsd2012.org/rio20/content/documedds/
1C(:)Elairs%ZOSummary%200f%20PrepCom%202.pdf .

Id.

197 UNITED NATIONS, http://www.un.org/esa/dsd/csd/csd_aboucsd.shtml.
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Adaptive governance in domestic law

Adaptive governance is profoundly influenced byoarrdry’s approach to decision-
making. The relationship of the principle of resilce to the main approaches to decision-

making is analyzed below.

Cost-benefit Analysis

The cost-benefit approach provides that governragehcies conduct a cost-benefit
analysis (CBA) before enacting major regulation.A0quires a quantitative and qualitative
accounting of the effects of regulation, in whidte treasons for action must be explained
when costs exceed benefits. CBA is based on thaipeethat the accounting of regulation
effects can give citizens and officials a full sensf what is at stake when making
decisiond®,

CBA seeks to test the efficiency of government canti Efficiency is the term
employed by Economy to designate economic trarmacthat generate greater benefits than
costs to society. Economic efficiency providesaith criteria to evaluate the functioning of
government®, because regulation and governmental decisionardileely to promote social
welfare if the costs are high and the benefitsd@né'®. Therefore, CBA avoids the diversion
of government resources from their most benefigsals to less beneficial ongs

Besides evaluating and enhancing the efficiencyafernment actions, CBA also
assists in overcoming cognitive problems that caadl people to misunderstand the
magnitude of the risks, thereby putting things éngpective and preventing government from

being indifferent to dangerous threats or from mgvexaggerated attention to small problems

198 CLIFFORD RECHTSCHAFFEN ET AL, ENVIRONMENTAL JUSTICE LAW, POLICY & REGULATION 154, (2d ed.,
2009)

199 See BSEL. CARVALHO ET AL, FUNDAMENTOS DE ECONOMIA VOL. 1 MACROECONOMIA 108, (José L.
Carvalho trans., Cengage Learning Publ., 2008).

110 RECHTSCHAFFEN ET AL supranote 108.

111 DANIEL FABER ET AL, DISASTERLAW AND PoLicy 272 (29 ed., 2006) (quoting Steve P. Calandrillo,
Responsible Regulation: a Sensible Cost-Benernsik, /ersus Risk Approach to Health and Safety R¢igu|
81 B.U. L. Rev. 957 (2001)).
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that cause great public commotion. Thus, CBA camei&se or decrease attention to safety
compared with thetatus qud*?

The benefits of governmental actions are often itenma and must be translated into
monetary values to be considered in the cost-beaeéilysis'®. In CBA, economists try to
mimic the operation of the market in order to pdavthe monetary evaluation of the benefits
of life, health and nature its&tf.

Through CBA, life, health and nature itself loseithethical value and are subsumed
into a monetary amount during the weighting of goweental policies. Worse, as such
benefits are felt in the long term and time affdébts value of financial resources, nature, life
and the health of future generations tend to wegly little to present generation3 In this
context, prevention of fatalities that would ocaurthe long-term are just worthwhile when
their number is very large or the cost of precawtigs very low'®. Discounting future
benefits and foisting threats on future generatiom$erestimates humanity’s care about their
progeny, which is a basic moral value of any hucture.

The cost-benefit approach treats individuals soldyconsumetd’, whose interests
and rights are determined by their capacity to payhis context, nature is just one of many
benefits that can be achieved for a certain ptiseler this approach, it is impossible to get
away with the notion that the relationship betwdsmmman and nature is marked by
domination. The maintenance of the cost-benefit@gugh towards the management of natural
mechanisms makes building harmony between humads tla@ land mechanism most
unlikely.

The CBA tends towards an expertise-dominated approahich is akin to the
irrational weigher theory.Under this theory, individuals rely solely on theisceral and

affective reactions to recognize risks when thek limformation or when they are presented

112 RECHTSCHAFFEN ET AL, supranote 108.

113 FABER ET AL, supranote 111, at 270.

114 FABER ET AL, supranote 111, at 276, 277 (quoting Frank Ackerman &alliinzerlingPricing the
Priceless: Cost-Benefit Analysis of Environmentaitection 150 U.PA. L. Rev. 1553 (2002)); PATER, ET AL.,
supranote 6at 573.

15 FABER ET AL, supranote 111, at 270; (Aspen Publishers etf. g2l., 2006). PATER, ET AL., supranote 6at
572.

118 EABER ET AL, supranote 111, at 271.

171d., at 277 (quoting Frank Ackerman & Lisa HeinzerliRgicing the Priceless: Cost-Benefit Analysis of
Environmental Protectignl50 U.PA. L. Rev. 1553 (2002)).
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with any other limit on their ability to engage nmore considered assessments. The proposed
regulatory approach for this theory is based oeldimnig law from the “distorting” influence

of emotion and public irrationality by delegatinggulatory power to politically insulated
experts who evaluate costs and benefits in a redsishion'®.

The expertise dominated approach is criticizednfalr respecting individuals’ factual
beliefs and for shielding regulatory law from cities’ visions of the good sociéty, which is
an insult to citizens’ dignify?® and obviously against democratic values. Contrawyhat the
expert dominated approach would suggest, emotiaroisa substitute for information, but
rather a type of evaluative judgment by someone hd®already had access to information
and time to reflect about it. According to the aull evaluator theory, emotions enable the
individual to identify the opinion most appropridie his or her individual commitments,
values, and ideals. The integration of emotion$ wik perception equips decision makers to
discern issues of justice and ethical values, whseimnot be assured by any set of
procedure¥™,

The cost-benefit analysis approach seems to temdrtis less regulation. Empirical
studies have demonstrated that costs are oftenasiiadly overestimated in the cost-benefit
analysis elaborated prior to regulation, probaldgduse cost estimates often originate from
the regulated industries themselves, who have gmet&rest in defeating regulatory
initiatives'*2. Also, cost-benefit analysis usually does notcipdite innovation and gains in
efficiency stimulated by regulation. Therefore, thethod tends to overestimate the costs and
to underestimate the benefits of any environmenfaibtective regulation. This may explain
the common perception that U.S. experts and poldgrs — who adopt the cost-benefit
approach — favor less conservative environmentasd|th, and safety measures than their

European counterparts — who adopt the precauticagpyoach’>.

118)d., at 255-261, (quoting Dan M. Kahahyo Conceptions of Emotion in Risk Regulatibsé U.PA. L. Rev.
741 (2008)).

119 Id.

120 pouglas A. Kysarlt Might Have Been: Risk, Precaution, and OpportyiGosts28, 22 JLAND USE&
ENvTL. L. 1 (2006).

121 EABER ET AL, supranote 111, at 257-262 (quoting Dan M. Kah@wo Conceptions of Emotion in Risk
Regulation 156 U.PA. L. REv. 741 (2008)).

122 b ATER, ET AL., supranote 6at 574.

123 Kysar,supranote 120, at 4.
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In the absence of a regulation forbidding or impgsigreater burdens on
environmentally harmful activities, governments ttheeek to stimulate environmental
protection usually resort to the creation of ecomomcentives in order to encourage the
adoption of environmentally friendly solutions whémere are cheaper alternatives in the
market. In this context, the adoption of a costdférapproach, the reduction of regulation
and the increasing deployment of market incentaresconnected and mutually reinforcing.

In the United States, the tradition of adoptingtdmenefit analysis to evaluate risks
and alternative mitigation measures dates baclo®d 1during the Reagan Administrattéh
President Nixon's Executive Order 12,886provided that in deciding whether and how to
regulate, agencies should assess all the costsear@dits of available regulatory alternatives,
including the alternative of not regulating; andaobe the approach that maximizes the net
benefits.

It is possible to identify a recent tendency toveattte pragmatic approach in the cost-
benefit American tradition after the enactment césdtlent Obama’$mproving Regulation
and Regulatory Review Executive OrdérThe pragmatic approach is a reorientation of the
cost-benefit approach which attempts to introduw d¢onsideration of values that society
holds in high regard into the cost-benefit analysi$herefore, the pragmatic approach
recognizes the limits of technical expertise arel rifle of social values in decision-making
considerations. Such an approach is centered dutata priorities and on justifying why
particular policies are preferable to otHéfsPresident Obama’s Executive Order reviews the
cost-benefit analysis in the American federal goweent by strongly emphasizing public
participation in the process and encouraging canaitbn of benefits that are difficult to
quantify such as “equity, human dignity, fairnemsd distributive impacts$®.

The application of a cost-benefit approach in deieing the appropriate response to

risks hampers the deployment of adaptive manageteehhiques in governmental agencies

124 Dan FarberDbama’s Cost-Benefit Executive OrdeEGAL PLANET (Jan. 24, 2011),
http://legalplanet.wordpress.com/2011/01/24/obaotest-benefit-executive-order/.

12546 Fed. Reg. 13,193 (1981).

126 Exec. Order No. 13,563, 76 Fed. Reg. 3821 (Jar2@11).

127 RECHTSCHAFFEN ET AL supranote 108, at 161-164 (quoting Sidney A. Shapirot&i§opher H. Scroeder,
Beyond Cost-Benefit Analysis: A Pragmatic Reorigoita 32HARVARD ENVIRONMENTAL LAW REVIEW 433
(2008)).

128 Farber supranote 124.
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because of the difficulty of assessing with a hilgigree of certainty the costs and benefits of
measures to mitigate the risk of a natural evehe flisk of a natural event can hardly be
estimated from the historical record because ofvtir@ability of natural systems. In addition,
the harm caused by a natural event is partly atiomof human siting decisions as well as
precaution and response systems, which may beuliffo asse<é’.

Besides the difficulty of assessing the risks ofadural event, and the benefits that
adaptive management would generate in preventieg tithe CBA for an adaptive approach
is spoiled by a common misinterpretation of thet€o$ environmental regulation. One of the
costs governmental agencies include in CBA for mmwnental regulation is the amount of
benefits that society will lose by restricting aopibiting an economic activity. The issue
observed in this context is that the benefits ofirammentally harmful activities are usually
known before their costs to the environment anddoety are fully assessed, because the
assessment of benefits is in the interest of theepreneur, who has the greater knowledge
about the activity being developed. Corroboratimg is the fact that sometimes the downside
of an activity has a latency period, during whitle thegative effects cannot be assessed.
Many examples can be given of this phenomenon, sclthe Polychlorinated Biphenyl
(PCB) substance largely used in industrial and ceroral applications from 1929 to the
1970’s due to its non-flammability, chemical stajl high boiling point, and electrical
insulating properti€s®. Only after fifty years of usage was the substaraebd in the United
States and other countries due to its devastagatitheffects™.

Because the benefits of a new activity or prodenttto be assessed prior to its costs,
the cost-benefit analysis of regulatory agenciemdast likely to conclude that the activity
presents high benefits and uncertain costs. Basé¢di®finding, the agency is likely to decide
on regulatory inaction because the regulator valtkl safety arguments for imposing a

regulatory burden on an activity that presents aenmgpothetical possibility of generating

129 FABER ET AL, supranote 111, at 274 (quoting Frank Ackerman & Lisart#etling,Pricing the Priceless:
Cost-Benefit Analysis of Environmental Protectidb0 U.PA. L. ReEv. 1553 (2002)).

130 United States Environmental Protection Agency [UEEBA], Polychlorinated Biphenyls (PCBs)
http://www.epa.gov/epawaste/hazard/tsd/pcbs/indiex.h

131 Seeld.; Industry and Economics Chemicals BranthimED NATIONS ENVIRONMENT PROGRAMME DIVISION
OF TECHNOLOGY, http://www.chem.unep.ch/pops/pops_inc/proceediaygykok/fiedlerl.html; ASTRALIAN
WORKERSHEALTH CENTRE, http://www.workershealth.com.au/facts012.html.
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costs that outweigh its benefits to society. Annegke of this situation was observed in the
U.S. Food and Drug Administration’s review of naadjzle-containing sunscreens, when the
agency treated situations of deep uncertainty daggrthe potential impacts of novel
technological processes as unworthy of regulattigntion>>

In summary, the adoption of cost-benefit analysith@ sole approach to the decision-
making process of weighing alternatives hampersctieation of protective environmental
regulation; the adoption of adaptive managemeradancies; and the consideration of ethical
values in decision-making, such as the inherentevalf nature, and the goals of living in
harmony with nature and caring about future germrat

On the other hand, cost-benefit analysis makegdoernment efficiency, which is an
important value of administration and cannot besd&en. However, even solely examining
the contributions of cost-benefit analysis to goveental efficiency, it is fair to say that this
method is not sufficient to address governmenfaiehcy because it is too much centered on
efficiency in the short term. Its techniques fosadiunting the future, its limitations on
predicting the benefits of protective measures ¢iwhnclude both protective regulation and
adoption of adaptive management) and its overestmaf the costs of environmental
protection prevent it from being taken as a coneptetl to address governmental efficiency
in the long term.

Ensuring efficiency in the long term for the marageat of natural resources is the
aim of green economy and a requirement of sustlrdgvelopment and of the principle of
resilience. If cost-benefit analysis cannot provedciency in the long term, it obligatorily
must be coupled with other approaches to decisiakimg that are compromised with it.

The need for combining cost-benefit analysis witheo approaches to decision
making also appeals as a matter of justice. Castfiteanalysis employs an economic method
for solving disputes between economic and envirantadénterests. Of course such a method
iS more appropriate to quantify economic interdéisés any other sort of interest and clearly
the method itself will contribute to the achievemehdecisions that tilt towards economic

interests.

132 Kysar,supranote 120, at 17.
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Due to this trend, the recognition of the principferesilience as a legal principle and
the commitment of procedural rules with the achmest of justice requires cost-benefit
analysis to be just one of the phases of decisiakimg, and not the entire process.

The application of the principle of resilience teetdecision making process points
towards the introduction of a weighing phase, wiheadministrative organ has to weight
the experts’ opinion (represented by the resulthef cost-benefit analysis) with input from
public participation and with environmental consgion values recognized in statute. In this
context, the recognition of environmental conseovatvalues by the law is extremely
important because the courts’ power of review @agancies’ decisions is usually restricted to
reviewing the legality of the act — the court candecide on questions of merit, in respect to
the Separation of Powers. If the law does not reqtine agency to consider certain
conservation values in its decisions, the counsotioblige the agency to do so.

One may argue that weighing ethical values in datisnaking is not part of the
functioning of many governmental agencies nowadengs for that reason, the fulfillment of
this requirement can endanger agencies organizatdngood functioning. For this reason,
education and training of government personnelrasrenmental conservation and its values
is very important. Education for conservation egeshto the whole society is also important
to provide citizens with tools to exercise oversighagencies’ actions through citizen suit
provisions or others means of public participatiodecision making.

Also, it might be interesting to consider the eksdinent of a separate entity to opine
how a proposed project or policy might endangerinberests of next generations and nature
itself. This entity could be created based on th@dérian ombudsman for next generations.
The Hungarian ombudsman can address constitutiooralplaints regarding violations of
Hungarians’ right to environmental protection antealthy environment; promote research
on topics of interest; and do parliamentary advgcéar example, by pointing out how legal
drafts can impact the interests of next generatidns

Precautionary principle

133 Interview with the Hungarian Ombudsman for Futuren@rations WORLD FUTURE COUNCIL,
http://www.worldfuturecouncil.org/hungarian_ombudsmhtml.
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The precautionary principle guides decision makersake precautionary measures
when an activity can cause serious or irreverdilaien to human health or the environment,
even if cause and effect relationships are noy festablished scientificafly’.

The advent of the precautionary principle is relate a common deficiency in the
application of the preventive principle. According the preventive principle, when an
activity has been scientifically proven to causenhathe proponent must take measures to
prevent, mitigate or compensate for the harm. Hawnethe lack of reliable monitoring data
on the long-term cumulative and combined effects hafmful activities on complex
ecosystems often leads to uncertainty regardingstientific assessments of environmental
impact$*. The lack of scientific certainty of cause andeeffrelationships was the motive for
the creation of the precautionary principle in ord® guide decision-makers in the very
frequent occasions where they are required to denmv to address potential, uncertain or
even hypothetical threats, which can make the apresges of inaction serious or
irreversiblé>®,

The precautionary principle acknowledges the corifyleof ecosystems and the
limits of human understanding of natural mechanisiiat is the reason why the principle
adopts an ecosystem approach, rather than fragmgeativironmental protection in single-
species or single-natural-function approa¢fedhat is also the reason why the relationship
between the precautionary principle and scieneeatked by a culture of humility about the
sufficiency and accuracy of existing knowledge whealing with environmental, health, and
safety regulatiot?®

Even though the precautionary principle acknowlsdgeientific uncertainty when

there is not sufficient evidence regarding ecosystenctioning, or on the probabilities of

134 Kysar,supranote 120, at 5.

135 Minna Pyhal4 et alThe precautionary principlén RESEARCHHANDBOOK ON INTERNATIONAL
ENVIRONMENTAL LAw 203,205, 21 Malgosia Fitzmaurice et al. eds., 2010)

136 See Kss& SHELTON, supranote 63, at 95. See also Kyssupranote 120, at 14.

137 See RSIECOONEY, THE PRECAUTIONARY PRINCIPLE IN BIODIVERSITY CONSERVATION AND NATURAL
RESOURCEMANAGEMENT 30, (IUCN Policy and Global Change Series n. §4A0See also Pyhala et silipra
note 135, at 220.

138 Kysar,supranote 120, at 22.
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adverse outcomes, nonetheless, the principle ati¥sban important role to science. Science
recognizes and quantifies environmental problemisereby reducing management

uncertainties; science provides key evidence tdegdiecision makers as to which risks are
graver and on which management actions shouldibatj@ed; experts also provide decision

makers with alternatives for action and assess lwhlternative is safer under a scientific

point of view®.

Decision making attendant to the precautionaryqgypie is not made solely based on
the information provided by science; the precawrgrprinciple is applied on a case-by-case
basis, where scientists inform decision makers, whh up the scientific knowledge with
value judgments of a moral, cultural, economic patfitical naturé®’. If decision makers do
not chose the alternative that scientists haveidered the safest one, decision makers must
justify their choicé*.. This rule allows decision makers to diverge frecientists while at the
same time providing the public with means to evia@uhe legitimacy of decision makers’
choices.

Along with the scientific knowledge and during theighing process, decision makers
are also advised by the FAO technical guidancenerptecautionary approaéh to consider
traditional, indigenous and local resources udarewledge of how the ecosystem functions.
These groups have an intense and long-lastingaesdtip with the surrounding environment,
through which they construct an empirical knowledyat often covers longer periods of
observation than scientific studies'tfo The importance attributed to non-scientific forafs
knowledge in the design of public policies is amothonsequence of the acknowledgement
that science is not absolute.

The precautionary principle recognizes the impasanof the well-being of non-

human entities, the intrinsic value of ecologicgtems and, therefore, the moral obligation

139 pyhala et alsupranote 135, at 214-218.

1401d., at 221; ®ONEY, supranote 137, at 36.

141 pyhala et alsupranote 135, at 219.

142U, N. Food and Agriculture OrganizatidPrecautionary Approach to Capture Fisheries andcige
Introductions§ 64, FAOTECHNICAL GUIDELINES FORRESPONSIBLEFISHERIES N 2 (1996).

143«Ecological systems often exhibit frequency bebavin the scale of decades or even centuries. hiridly
conceivable that there would ever be an extensieeigh range of data to allow for a comprehensigeigtion
using statistical methods”. William C. Clark et, &lessons for Ecological Policy Design FOUNDATIONS OF
ECOLOGICAL RESILIENCE, supranote 2, at 331, 346-47.
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of humankind to protect vulnerable or critical matuisystem§™. In this respect, the principle
is much aligned to the premises of thied ethic

The precautionary principle is guided by the premthat society must not be
paralyzed by the lack of scientific knowledge atérefore must take action to protect health
and the environmeff even when facing uncertainty. Thus, the precaatiprprinciple
guides decision makers to respond to deficiendiemderstanding by constantly reevaluating
and improving learning and knowledd® Consequently, the precautionary principle reguire
a high degree of information and monitorifig

The recognition of limited knowledge and the empphas taking action and on
learning leads to the conclusion that error in Emunental management is highly possible. In
order to protect the environment from such errthrs,precautionary principle recognizes the
need for preparedness to provide ecological spaaetovery from potential policy mistakes.
Preparedness against errors can be achieved hpdeavmargin of error when establishing
harvest limit$*®

The precautionary principle challenges the curleggl, political, social and economic
system on many grounds. First, the principle dealk uncertainty, while traditional legal
systems rely on certainty and predictability. Sel;othe moral obligation to protect the
environment contradicts the modern western behat human interests, such as material
growth, always have pre-eminence over non-humardsts. Third, as above mentioned, the
principle requires leaving a margin of error whetablishing harvest limits, which is against
the market logic to maximize the revenue by expigitall available resources. Forth, the
principle requires long-term economic and socialsiderations, in order to prevent decision
makers from taking no notice of the abundant bé&nefi preventing irreversible damages that

would be felt in the medium and long-term futuréithi: the principle challenges policy

144 pyhala et alsupranote 135, at 215.

“%1d., at 219.

148 |nstitute of the Environment University of OttawRracticing Precaution and Adaptive ManagemBriO0,
(Jun. 2005), http://www.uottawa.cal/ie/English/RepdBPP_Final_Report.pdf

147 CooNEy, supranote 137, at 30.

148 |d
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makers to promote an inter-disciplinary consideratof factors that influence decision
making when weighing the information available abamuuncertain thre4f.

The precautionary principle is abundantly presansoft and hard law agreements
(Rio Declaration, UNFCCC, CBD, Stockholm Conventmm POPs, Cartagena Protocol on
Biosafety, European Community — Treaty of Rome) ianstate practice and judicial opinion.
However, it has not been fully applied in rulindsriernational courts®.

When there are concerns regarding unknown but paligndevastating threats to
natural systems that are thought to be of fundamhemtd irreplaceable importance to
humanity, the precautionary principle guides decismakers to assess what would be the
worst possible outcome and to align their decisimnprevent the occurrence of such event.
That guidance is called thmaximin principle However, the applicability of theaximin
principle is limited and it is not recommended for times wites costs of precaution become
immoderate or unacceptably large. When an actigi#y pose serious threats to the
environment, but the costs of prohibiting it are taurdensome, the precautionary principle
advises governments and private actors to “do #et they can” to mitigate the negative
impacts of such activity’. This commitment is implied in United States ptiin control
statutes which require the installation of the laesitilable pollution abatement technolby

The precautionary principle entails a shift in theden of proof onto proponents and
developers. This measure aims to prevent the emvieat or human populations from bearing
the burden of uncertainty. The shift in the burdéproof corrects a defect of traditional legal
systems that disallow claims for compensation focidents and acts of God, which
disincentive developers from taking adequate prgmameasures>.

The precautionary principle provides a few guidedirior decision makers to consider

during the weighing process. First, decision malghguld be transparent and it should allow

149 pyhala et alsupranote 135, at 203.

150 Id

151 Kysar,supranote 120, at 24.

152 The best available technology is required by tlea@ Water Act [CWA], 33 USC §§1251 (2010), for new
sources discharges of conventional pollutants andlf sources of toxic pollutants and non-conveamei
pollutants, see 33 USC §1314(b)(2) (2010). The hesilable technology is also required by the Glaa Act
for new discharge sources installed in National AanbAir Quality Standards (NAAQS) attainment aresee
42 USC 8§7410(a)(2)(J) (2010).

153 pyhala et alsupranote 135, at 213.

©2011 Lia Helena Demange



52

public participatiom™. Second, decision makers must consider the priopaiity of
protective measures in relation to the level ofisiégto be achieved®.

Adaptive management is also often referred to ameans to implement the
precautionary principf@® in risk management, although some authors undetsthat
adaptive management and the precautionary princgre incompatibfé’. Adaptive
management is a useful tool for the precautionanciple because it stands for taking action
for conservation even when there is no completeetstanding as to which would be the most
appropriate protective measure. Adaptive managensech as the precautionary principle,
recognizes the value of learning from experienag @hmonitoring policy effects, keeping
risk regulation to a perceived threat updated otiere™® Also, other tools of the
precautionary principle, such as the shift of theden of proof, can provide a valuable aid to
the adaptive management learning process by imtEnty research and understanding by
developers and activity proponents on imperfediigracterized thredfs.

Besides the affinity with adaptive management, phecautionary principle shares
other premises and values held by the principleesilience. Therefore, the precautionary
principle can make a great contribution to the enpéntation of the principle of resilience,
especially regarding the reconciliation of adaptimanagement, public participation, legal
predictability and legitimacy, and the ethical aadological values of the principle of
resilience.

The precautionary principle reinforces the notibattpolitical communities retain
special responsibility to evaluate the effectsheiit decisions not only on themselves, but also
on those is not involved in the decision procesghsas other societies, future human
generations and nature it38f Thereby, besides being an opportunity to maximietfare

functions, the policy making process becomes anforior discussions regarding the

154 CooNEy, supranote 137, at 38-39.

155 CooNEy, supranote 137, at 36.

1%81d., at 30; Institute of the Environment UniversifyQttawa,supranote 146; Pyhala et aupranote 135, at
220.

157 CooNEy, supranote 137, at 31; Pyhal4 et alipranote 135, a220.

158 Kysar,supranote 120, at 34.

1%91d., at 26 (quoting Amy SindeiGass Sunstein’s Cost-Benefit Lite: Economics fbetals 29 COLUM. J.
ENVTL. L. 191, 194 (2004)).

180 Kysar,supranote 120, at 12.
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obligation of the regulating body towards these-represented group®. Acknowledgement
of such a responsibility attributes a collective ratddentity to social choicé¥. By this
means, the precautionary principle establishesctreslation between policy choices and
ethics.

Like the principle of resilience, the precautiongoyinciple acknowledges that
humankind’s obligation to protect the environmeas la moral justification. However, the
principle of resilience goes further, acknowledgihgt society must not only protect the
environment, but also adopt ways of life that amesynergy with ecosystem functions,
especially regarding patterns of production andsaamption.

Besides recognizing these societal moral duties, ghinciple of resilience also
recognizes the individual moral duty to respectureatand to pursue a way of living in
harmony with the land mechanism. The precautiopainciple promotes the saying “do the
best you can” regarding activities that cause @emvirental impacts but that are, nonetheless,
necessary and irreplaceable for society. In theesaway, the principle of resilience
acknowledges that humans have a moral respongiltditdo their best to aid the land
mechanism to maintain its mutually enforcing preessas a recompense for the benefits the
environment provides us and for the unavoidableléns we inflict on the land mechanism.

Also common to both principles is the idea that hoemmust take action to comply
with the moral obligation to protect the environmeven when the scientific knowledge on
impacts and their solutions is not yet completeeréfore, unlike cost-benefit analysis, both
the principle of resilience and the precautionatipgiple point towards regulatory action in
the face of uncertainty.

Adaptive management decisions should demonstrage attoption of the policy
alternative that presented the greater synergy @atsystem functions. If such an alternative
is not adopted, policy makers must justify the omapriority was given to the other value.
The lack of justification or the lack of sufficiemvidence to support the decision may

motivate judicial review of the agency’s decision.

16119, at 47.
18214, at 12.
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Some interpretations of the precautionary princgtteibute particular importance to
the preservation of fundamental ecosystems fungtisuch as the proposal to employ “safe
minimum standards” to Earth’s life-support systdasing potentially devastating threats, in
order to protect them whatever the ¢&5t This application of the precautionary principsn
enforce the ecological goal of the principle ofilresce to preserve ecosystem functions and
prevent irreversible changes in stability domains.

Because the information available prior to decisioaking is not complete or
conclusive, the precautionary principle places gresponsibility and discretion on decision
makers to do the weighing process. In order to gmmethe process from becoming opaque,
thereby losing legitimacy, the precautionary pmheirequires enhanced means of public
participation and accountability of the decisionkera within a public administratid?.

Besides the lack of conclusiveness of any scienéifidence, some authors mention
other aspects of management in the face of unogrtahat can impoverish legitimacy.
Barbara Cosens observes that adaptive managentitese the expansion of agencies’
discretion to decide and to change strategies baisdbe assessment of results. In addition,
this approach ascribes to scientists a key rolaterpreting the data and in recommending
solutions. Because in a democracy legitimacy isiexeld by the government of
representatives elected by citizens, the concémtraf power on non-elected representatives
is seen as a reduction of decision-making legityt&c

Nevertheless, agencies already had substantiabmetiylity for decision making
before the implementation of the precautionary @ple and the advent of adaptive
management. Since recognition of the need to pteeemironmental impacts and the
adoption of the preventive principle, agencies werired to prove the potential impact of
an activity in order to justify environmental regtibn®®. Besides that, the enlargement of

agencies’ decision power is also due to their eiggem making decisions on complex issues

18314, at 24.

164 pyhala et alsupranote 135, at 214.

185 Barbara Cosenfesilience and Administrative Law in Transboundiyer GovernanGgeSrockHOLM
RESILIENCECENTRE (Nov. 17-19, 2010),
http://www.stockholmresilience.org/research/reseaegvs/attheintersectionoflawandresilience.5.4d 1¥26d
2f8876080003697.html.

156 pyhala et alsupranote 135, at 205.
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and in solving issues about the interpretationtafuses faster and with a greater level of
detail than Congre&¥, which was a reality even before the precautiopainciple arose.

Therefore, part of the impoverishment of legitimaaysed by the implementation of
the preventive principle is remedied by the preocaatry principle, since the influence of
scientists in decision making is controlled by pcdil decisions taken by the heads of
agencies during the weighing process. On the dthed, the impoverishment of decision
making legitimacy due to the transfer of decisiémmsn the legislature to agencies can be
addressed by ensuring that there is enough pubhaitl public participation in the decision-
making process. In addition, such problems candugessed by greater Congressional and
Judicial oversight of agencies and by the employrémechanisms proposed by Economic
Law literature to prevent agency capture.

Besides legitimacy, the law also makes claims fadgtability, which is a very
challenging goal when dealing with uncertainty aadhbptive management. Theorists on
adaptive management usually reject the use of aéignl in the face of uncertairtf{ and
management approaches that seek to replace thetainte of resource issues with the
certainty of a proces¥.

It is true that surprises are inevitable and thatitutions managing for resilience must
be flexible. It is also true that the uncertaintyaananagement problem cannot be replaced by
a procedure. However, it does not mean that flexiiistitutions cannot observe any
procedure. As pointed out by Cosens, procedurakrplovide legitimacy to acts of public
administration governed by the Administrative L& Therefore, public administration
cannot simply get rid of procedure. By the samemglagencies can act only within the limits
of power delegated by Congress. The limitationgerecies power and agencies’ obligation to
follow the rules determined by Congress and byattency itself ensure to Congress and to
society that the agency will not exceed those $iraitd, if it does, that it will be reprimanded

for that. It is not possible to have Congressiodadlicial or citizen control over agencies if it

157 PLATER, ET AL., supranote 6at215-238.

%8 Craig R. Allen et alCommentary on Part Three Articles, FOUNDATIONS OFECOLOGICAL RESILIENCE,
supranote 2, at 301305.

189 ance GundersomResilience, flexibility and adaptive managemenntidates for spurious certitude?
CONSERVATIONECOLOGYVOI. 3, n. 1, art. (Jun.30, 1999), http://www.consecol.org/vol3/isstlia

170 Cosenssupranote 165.

©2011 Lia Helena Demange



56

is not perfectly clear which rules and proceduhey tmust submit to. Without this control of
one governmental branch over the other, it is mEsible to maintain a republican state. A
proposal of institutional design cannot ignore sbelic legal premises and rules of power
distribution in national states; otherwise it riskever being adopted and implemented at all.

The delegation of power to agencies and the estab&nt of a procedure for adaptive
management can be formulated in a manner to attehdth the legal need for predictability
and procedural legitimacy, and the need to establimethod to guide the long-term process
of adaptive management. Aiming to attend to thege interests, this article proposes a
general roadmap for regulation for adaptive managegm

The norm enacted by Congress which delegates ptavan agency can provide
guidelines for the structure of policies and notimst should be created by the agency. For
example, the norm can establish that every poliegted must define: goals; actions; predicted
results; time frame to launch actions in short, imn@dand long term; methods of monitoring;

the entity competent to do monitoring; deadlines dollection of monitoring data and for
release of monitoring results; and penalties far coomplying with deadlines and guidelines
determined by the delegation statute.

Through the design of an adaptive management nomigdled with basic regulation,
agencies have a certain freedom to determine theeebof policies, while the regulation
structures a method. The establishment of a mathessential because it attends demands of
legal, political and scientific levels. From a legeerspective, the pre-determination of a
procedure attributes greater legitimacy to the @sec ensures legal predictability, and
facilitates oversight by the legislature, by thdidiary and by the public.

From a political perspective, the establishmera pfocedure ensures the continuity of
the process even if the agency personnel change alith changes in government. It is
widely known that changes in government are a magarse for discontinuity of policy
measures and plans. The determination of a proeezhur aid in the solution for this aspect
by forcing the agency to create long-term planrangd goals, which will ensure the continuity
of management measures and which will have to lsidered by the next generation of
decision-makers.

From a scientific perspective, the establishmera pfocedure or method is natural to
the beginning of any research project or of anycganalysis. Therefore, such a measure is
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useful because it conciliates the need for legitynand predictability with the scientist’s
interest in flexibility in determining the contewit the policy.

Ecologists usually consider that regulation is et suited to guide the management
of ecosystems with regard to unknown threats becalis kind of management does not
provide the flexibility required for dealing witthé unexpectéd’. For such cases ecologists
suggest the use of adaptive management tools.

Although this work recognizes the value of adaptivanagement as a way of
rendering environmental regulation more flexibtesupports the view that the implementation
of an adaptive management process not supportederyronmental regulation is
inconceivable. The reason for this is quite simfhe: management of ecosystems necessarily
requires the imposition of restraints on actiongoptated by private actors, because every
ecosystem supports anthropic activities which Wi affected by a regulation aimed at
enhancing ecosystem resilience. As the actiongivéte actors can only be constrained by
rules of law, an adaptive management not suppdiyecegulation would have very limited
implementation and efficacy.

The authors who advocate adaptive management ygualler market incentives to
command-and-control regulations, as if they weependent of each other. However, in
order to be successful, any market incentives de&penthe scarcity of whatever is tradable.
As the market does not naturally attribute valueato ecosystem’s functions or services,
market incentives always depend on a command-antietgegulation aimed at internalizing
environmental costs and attributing scarcity anldevéo the ecosystem’s services. Therefore,

adaptive management will always require some lragjalation.

Adaptive Management

The change in stability domain can motivate seviesahan reactions: humans can do
nothing and wait to see if the system will retusrsbme acceptable state; or they can actively

manage the system and try to return it to a ddsirstiability domain; or they can admit that

171 Allen et al.,supranote 168, at 305.
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the system is irreversibly changed and, hence,ttiebnly strategy is to adapt to the new
altered systeml>. The first reaction — to do nothing — is hardly @ption because human
activities and human lives depend on the ecosystahthe choice for inaction can represent
not only economic losses, but also the loss ofslivEnerefore, humans need to manage
ecosystems sometimes for a return to a past congdgiometimes to adapt to an unavoidable
new condition. Due to the complexity of ecosysterhsimans often lack complete
understanding about the processes that lead towasdges in stability domain. That is why
resource managers usually have to deal with uringrta

Literature recognizes adaptive management as tls¢ sntable approach for dealing
with ecosystem complexity and the uncertainty gateer by unknown thredtd This
management method is centered on feeding ecolodibalwledge into management
organizations by constantly improving understandaoigecosystem dynamics through the
interpretation of data periodically collected bysetvation and monitorirt§’.

Adaptive management is a result-based approactat@gement by agencies; its final
goal is to continuously enhance environmental ¢yialihe adaptive management process
mainly consists in specifying objectives when addieg a management problem, articulating
a policy and evaluating the performance of theqydff. Adaptive management has great
potential for dealing with ecosystem resilienceduse this method relies on the observation
and interpretation of essential processes andhtasan ecosystem dynamté$ constantly
using this knowledge to reevaluate and modify thanagement strategy. During the
evaluation process, a critical understanding ofdffects of the policy creates an experience
platform upon which informed policy designs and megful choices can be based in the
future'’’,

Adaptive management distinguishes itself from cotie@al management because it

focuses on managing essential ecological procdabs¢ssustain the delivery of harvestable

172 Gundersorsupranote 169, at 4.

1731d.; Allen et al,supranote 168, at 305; G.HOLLING ET AL, ADAPTIVE ENVIRONMENTAL ASSESSMENT AND
MANAGEMENT (C.S. Holling ed., 1980).

174 Folke et al.supranote 9at448.

175 Clark et al.supranote 143, at 364.

178 Eolke et al.supranote 9at445.

17 Clark et al.supranote 143, at 381.
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resources and ecosystem services at multiple tethmord spatial scal®$ while the
conventional approach focuses on the assessmeahe ahaximum sustainable yield of an
individual species at a single scdfe The protection of groups of species that devéhep
same function at different scales reinforces ttsliemce of that function and enables that

function to be maintained despite sudden variatiitisin specific scale’§’.

Obstacles to the adoption of adaptive management

There are a few characteristics of risk perceptibat may influence political
mobilization towards the adoption of adaptive mamagnt measures. It has been noticed that
involuntary exposure to risk is regarded by the ligubs less tolerable than voluntary
exposure. This might be explained by the fact Woduntary exposure presupposes that people
have both the knowledge about the risk and thedfneeto choose to undertake the risk, thus
acknowledging people’s autonomy, equality and irlial power — ideals most valued by
modern society. In the same sense, involuntary xeoto risk is seen as a signal of
uncontrollability and uncertainty, which is usually condemned by modern society.

Probably for this reason, resource managers triedloice the public perception of
uncertainty towards risks of natural disasters.yTtde so by ignoring most uncertainty; by
breaking the problem into trivial questions, theredrhieving a spurious certitude; or by
replacing the uncertainty of resource issues Wi¢hcertainty of a proce’$a

Differently from the above mentioned reactions, i@ management recognizes the
uncertainties of risks and confronts tH&fwhich may give the public the false impression
that under adaptive management there is greateertantty than under other sorts of
management methods. In this context, the envirotehgminciple of information plays an

important role in order to inform the public abotite uncertainties inherent in any

178 RESILIENCEALLIANCE, http://www.resalliance.org/index.php/adaptive_agement.

19 Folke et al.supranote 9at443.

180 peterson et alsupranote 34, at 182-85.

181 FABER ET AL, supranote 111, at 252 (quoting Clayton P. Gilette & JaeKrier, Risk, Court and Agencies,
138 U. Pa. L. Rev. 1027 (1990)).

182 Gundersorsupranote 169.

183 Id
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management method, thereby dissipating the falpeeission. It is expected that the potential
reluctance of public opinion to accept this metlcad be defeated by showing that adaptive
management is more suitable for dealing with uagety precisely because it does not hide
uncertainty.

The perception of risk also poses obstacles totagamanagement because natural
disasters get less attention than human-made é¥enkerefore there is less public pressure
towards the prevention of natural disasters tharatds the prevention of terrorists’ attacks,
for example. When dealing with disasters, peoptecancerned not only with safety, but also
with responsibility and guilt, and as natural dises are not considered to be caused by
humans, they are thought of as nobody’s respoitgiiil Adaptive management hardly will
be able to change this perception, unless the aserén collection of information enables
managers to identify which specific human-made oasti caused certain environmental
hazards.

Experience shows that the presence of certain rostances can block the
development of adaptive environmental assessmetn@@magement or can make it not
recommendable. It occurs when an ecological systampletely lacks resilience; institutions
lack flexibility; designing experiments presentsheical challenges; natural resources present
certain characteristics that make experimentatiopossible; or design analysis concludes
that the risks of failure are socially and legallyacceptabf@®. These circumstances affect a
manager’s capacity to experiment and learn fromesgpce, which is a decisive feature of
adaptive manageméfit Also, because adaptive management needs room for
experimentation, it goes against market logic bseai proposes the maintenance of a
minimum level of untouched and/or economically wedisesources in order to preserve the
ecosystem’s ability to reorganize itself.

There is still reluctance among environmental agsndo implement adaptive

management. It is a method too complex, time comsyigNd often expensive — factors very

184 EABER ET AL, supranote 111, at 254.

1851d., at 252-53 (quoting Clayton P. Gilette & Jame&Eer, Risk, Court and Agencies, 138 U. Pa. L. Rev.
1027 (1990)).

186 Gundersorsupranote 169, at 6.

187 Folke et al.supranote 9447.
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common to processes that involve scientific inggadion and democratic debates with
insights from public participation.

As administrators pursue short term efficiency heit management methods, they
usually employ first the simplest management adtives and leave adaptive management to
be used as the tool of last resort, when noneebthers were effectiV®. The downside of
this reality is that adaptive management is emmloyden ecosystems are already very
distressed — at such a time, adaptive managemenbtparovide substantial aid because it is
not appropriate for ecosystems that have no rassideft.

The latency and irreversibility of some risks dengnagers the fruits of trial-and-
error, because, under these circumstances, thestitan action are only identified years or
decades after implementation, when actions caneatdorected anymote. It is expected
that by enhancing the resilience of the ecosysteanagers will reduce the probability of
irreversible effects because the ecosystem willehaider capability to adapt to different
circumstances. However, if the ecosystem totalbkdaresilience, managers will not be able
to rely on adaptive management for dealing withksiiswith potential latency and
irreversibility because adaptive management engajperimentation.

Certain legal measures can be taken to attenuagermve the obstacles to the

implementation of adaptive management. These mesisue explained below.

EIA and related tools

The EIA related tools can contribute to the transfeinformation required by the
implementation of adaptive management by predictivegpotential impacts of policies; by
assessing the alternatives; and by ensuring pabliess to information and participation in

the decision process.

188 johnson, B. L.The role of adaptive management as an operatioppi@ach for resource management
agenciesCONSERVATIONECOLOGY vol. 3 n. 2 art. 8 (1999), available at http://wwansecol.org/vol3/iss2/art8/
(last viewed Nov. 16, 2011).

189 FABER ET AL, supranote 111, at 252 (quoting Clayton P. Gilette & JaeKrier, Risk, Court and Agencies,
138 U. Pa. L. Rev. 1027 (1990)).
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Tools such as strategic environmental assessmeamearwide assessments are of even
greater importance in enhancing adaptive manageooaisidering that most of the surprises,
classified as local and cross-sé¢alecould be predicted and monitored through thegiratigon
of information of local and regional scale.

EIA can also help in implementing adaptive managena the project level by
requiring, during the process of renewal of theerige, the reevaluation of an activity's
impacts and of its mitigation measures. Therefimstead of renewing environmental licenses
without further questioning, agencies could evauahether the mitigation measures that
condition the license were efficient and whethewr ngitigation measures are needed.

Aiming to prevent the repeated incidence of sutlmtions, several measures tending
to simplify the adaptive management process caneilmployed. First, environmental
departments should unify the methodologies emplagethe collection of ecosystem data
within the several EIA related tools — such as Ht&s itself, the SEAs, and the EMSs —
because lack of standardization is often a reasby awailable data cannot be used in
modeling and why it has to be recollected by adaptnanagerg’. By this means, the
environmental department will focus on managing andlyzing the available data rather
than on collecting it. Second, the models develdpedianagers to aid in the understanding
of the functioning of the ecosystem have to be kapsimple as possible and the predictions
of the need for new data should be constantly vexikin order to prevent the collection of
irrelevant dat&”?.

Risk evaluation, disaster preparedness and recovery

19 The concept of “scales” is very important whenlidgawith resilience, and especially when dealirithw
adaptive management. That is so because the sanetkat may cause uncertainty at one scale caedmed
a predictable event at another scale. Accordinguoderson, uncertainty is usually caused by thieest of
surprise: local; cross-scale; and true novéity ocal surprises are created by broader scaleepses for which
there is little or no previous local knowledge. §kind of surprise can be solved by broader sdasemvation
and historical accumulation of knowledge. Crosdessarprise occurs when a larger scale fluctudtitersects
with slowly changing internal variables to createadternative stable local system state. Thistisrothe source
of policy crises. True novelty occurs when new ables and processes transform the system into stagev In
these surprises, little or no experience existefitrer understanding the transformation or stmiregu
management actions. Gundersupranote 169, at 2.

91| B. Marshall et alNational and Regional Scale Measures of Canadatsfstem Healtlin ECOLOGICAL
INTEGRITY AND THE MANAGEMENT OF ECOSYSTEMS117,126(Stephen Woodley et al. ed$993).

192 HOLLING ET AL, supranote 173, at 50-51.
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Disasters are the impacts that hazardous events ¢rapeople and property. Such
impacts are determined not only by the magnitudd®fevent, but also by human interaction
with nature and by our choices about where and wewive'*. No disaster is completely
natural because the degree of impact that a naawaht causes to humans is highly
determined by human exposure and vulnerability i$&, rwhich is a product of cultural
patterns influenced heavily by 1a% Therefore, law has an important role to play in
preventing emergencies, especially through theoesion of emergency plans and land use
regulation. The success of disaster law is judgetshbresults in minimizing disaster costs as
a whole, as well as minimizing disparate impactsanerable communitié¥’.

In summary, disaster law is the legal area dedic&teeliminating or reducing the
disturbance caused by known and unknown threat$oAsnknown threats, there is an area
of overlapping between adaptive management andtdisiaw that justifies the application of
the principle of resilience in this legal field.

There is a clear interconnection between vulnerabtesystems and natural disasters.
The increasing vulnerability of ecosystems notigethe last decades has been followed by
records that cause concern regarding the intea8dic of impacts caused by natural
hazard$™.

Therefore, enhancing ecosystem resilience is ariexft way to achieve greater levels
of safety regarding natural disasters. This fact baeady been recognized by the best
literature on disaster management. Faber et aloadkdges that land use planning that
exacerbates disaster risk; failure to maintain myredrastructure; and climate change are
among the main causes for the recent increasesastir occurrent¥. The United Nations

Global Assessment Report on Disaster Risk Redu@@f)® listed among the strategies for

193 FABER ET AL, supranote 111, at 3.

94, at 9.

%84, at 4.

19 Every ten years, property damage from naturalrdsza the United States doubles or triples in.dostat3.
From 1990 to 2007, worldwide mortality risk fronedids increased by 13 percent and the economipaséd
by floods increased by 33 percent. Half of the nuestdly disasters since 1975 occurred between 2003
2008. Global Assessment Report on Disaster Riski®emh, supranote 72, at 5.

197 FABER ET AL, supranote 111, at 10.
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protecting green infrastructure the need to buitsgstem resilience and to promote
integrated planning, in which both environmentad drsaster risk considerations are factored
into land use and development planriifig The 2011 version of the UNISDR Report
mentioned that investing in green cities may beosencost-effective means of reducing urban
flooding than expensive investments that incre&sensdrainage capacity’.

By the same token, disaster management would baneell by the insertion of
concerns with ecosystem resilience, in the sametthatyenvironmental protection would be
much enhanced by the introduction of ecosystenlieese into disaster law. That is so
because often measures taken for emergency resmmeseotentially harmful to the
environment and could be replaced by more environatlg friendly alternatives, if decision
makers were considering the environmental effefctseir actions.

The relationship among flood occurrence, land ustems and the construction of
levees is an example of this kind of situation vehdisaster management can choose between
a sustainable or an unsustainable solution. Batt lsse regulation and levees are means to
control flood risk: the former prevents the forroatiof ecologically sensitive aréd$ the
latter exacerbates the risk of flooding downstreéaroatastrophic events when the levees are
overtopped™. Consequently, the avoidance of floods by land reggilation represents a
disaster mitigation measure that is both envirortaibn friendly and more efficient in
preventing natural disasters.

Disaster planners should be aware that concernst admsystem resilience and
ecosystem services prevent the occurrence of disaaitogether, thus generating benefits not
solely to the environment, but also to propertgsaand, more importantly, to human lives.

However, the assessment of the United Nations Gladsessment Report on Disaster
Risk Reduction 2011 shows that national policy waitlé®? has been tending otherwise:

less progress was made integrating disaster riskagaament into environmental policies in

198 Global Assessment Report on Disaster Risk Reductigpranote 72, at 162-165.

199U, N. ISDR,Global Assessment Report on Disaster Risk Redutfidn(2011).

200 EABER ET AL, supranote 111, at 29.

20114, at 28. Levees contribute to the destruction of @bdagetlands through the reduction of the natumk fof
rivers freshwater and sediment to wetlands, by éling water directly to the ocean. The destructbwetlands
increases the vulnerability to floods because wdalissipate storm surge and absorb flood wdterat 54,
55; Global Assessment Report on Disaster Risk Remysupranote 199, at 45.

202 Except in middle-income countries.
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2009-2011 than in 2007-2088 This is the result of overlapping responsitgktiand
legislation which hamper governmental efficiencyasidressing environmental and disaster-
related problems.

The application of the principle of resilience tsaster management expands the
reach of disaster law concerns: besides consideotay the impacts hazardous events cause
to human and property safety, disaster law is ssggdo also consider the impacts such
events cause to ecosystems. The inclusion of amwviental concerns in disaster preparedness
goals was already acknowledged by 168 States ih,200en the Hyogo Framework for
Action was adopted. This Framework aims to achiaveubstantial reduction of disaster
losses, in lives and in the social, economic andirenmental assets of countries and
communities by 2015.

Governmental and legal responses to disasterorethe circle of risk management,
which is composed of mitigation, emergency respomsenpensation, and rebuildfg
Mitigation involves prevention and protection agdithe impacts of major events on lives
and property, which might include preventive measwsuch as investigations regarding the
full nature and source of the threat, or disruptdnllegal activity, and protective measures
aimed at reducing the vulnerability of criticalia$tructure or key resources in order to deter,
mitigate or neutralize major disasters. Protectialso includes elevated awareness,
identification and promotion of effective sectoesfic protection practices. Emergency
response involves the activities that address Hwtgerm, direct effects of an incident.
Compensation and rebuilding are elements of therganey recovery phase, which also
involves long-term care and treatment of affectespns and the development, coordination,
and execution of site and services restorationsplan

The application of the principle of resilience tsabter law will be facilitated if
adaptive management concerns and procedure atgl@tcin the circle of risk management.
Once the vulnerability of ecosystems to disturbaniseitself a risk to human health and
human activities, the assessment of ecosysteneresl should be employed in the mitigation

203 Global Assessment Report on Disaster Risk Redudiigpranote 199, at 88.

204 EABER ET AL, supranote 111, at 3.

205 UNITED STATES DEPARTMENT OFHOMELAND SECURITY, NATIONAL PREPAREDNESSGUIDELINES 42-43
(2007)
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process, as a means of investigating the full eatund source of an unknown natural threat.
Information on the functioning of ecosystems, adke by environmental impact assessments
and consequent monitoring, can be employed for ghipose, and also for structuring an
adequate and up-to-date emergency preparednesPpi@nproduced through the observation
of ecosystem reactions to environmental policieslmaused during the emergency response
phase, in order to avoid allowing decision makersopt for policy solutions that might
weaken ecosystem resilience during rebuilding acdvery.

The circle of risk management can be put to workthe benefit of the principle of
resilience even when adaptive management is noagepted by environmental agencies.
This is so because the occurrence of a hazardarg ean highlight to the public errors in
management that have resulted in greater vulnésabi catastrophes. When a failure in
management is noticed, decision makers are maegby lik emphasize learning and to support
a change in polices and methods than when the ypalpplied seems to be working
perfect/’®. Under those circumstances, the adaptive managdeprenedure has higher
chances of being accepted and adopted if it isqa@gh during the recovery phase of the circle
of risk management because there will be greatétigad will to implement innovative
solutions.

The perception of risk influences the political Ivtb adopt adaptive management.
However, that is not the sole factor that influenagecision making regarding risks.
Governments are also subjected to procedures ardtides guiding which measures and
regulations can and cannot be taken to addressirceisks. The influence of governmental
governance on the adoption of adaptive managemdhtbes analyzed in the following

section, dedicated to adaptive governance.

Environmental Impact Assessment

208 Gundersorsupranote 169.
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Environmental Impact Assessment (EIA) is a procediar “evaluating the likely
impact of a proposed activity on the environm&Htprior to the commencement of a project.
This procedure is aimed at providing the neceskaoyledge to decision-makers to prevent
environmental harm before it occtf$ Although the EIA aids informed decision making by
identifying the environmental risks of an activiiy,does not determine whether a project
should proceed and how it should be regulated; siletisions are assigned to public
authorities, who will balance the information prd®d by the EIA with other national or
regional concerd®’. The duty to promote an EIA is essentially procatibbecause public
authorities’ decision is not bound by the findirujghe EIA*°.

The EIA contributes to the implementation of na#ib policies on sustainable
development and precautionary action. The EIA ptaoe provides information on
environmental risks to the public and offers thepaunity for public participation in
decision-making regarding environmental is$ltfes

Both in the international and in the national seheéhe EIA provides governments
with the information needed to evaluate whether bleaefits of an activity exceed the
activity’s negative consequences to the environm®ugpending on the result of this
balancing process, the activity may be enjoineskricted, or otherwise regulated in order to
oblige the proponent to: change the initial prgjecitigate the expected impacts or pay for
the environmental costs his activity will causeistc

The strongest and most comprehensive elaboratiotheofstates’ duty to promote

environmental impact assessment is stated in Ratelion Principle 17:

207 Convention on Environmental Impact Assessmentinaasboundary Context, art. 1(vi), Feb. 25, 199B9
U.N.T.S. 309 [hereinafter Espoo Convention].

208 PATRICIA BIRNIE ET AL, INTERNATIONAL LAW AND THE ENVIRONMENT 165;KISS& SHELTON, supranote 63,
at 98; RATER, ET AL., supranote 6at319-352.

209 pATRICIA BIRNIE ET AL, supranote 208.

210 by ATER, ET AL., supranote 6at319-352.

211 According to Principle 17 of the UNEP Goals anihéiples of Environmental Impact, the public, exper
and interested groups should be allowed appropoigpertunity to comment on the EIA. U.N. Environrtan
Programme, Goals and Principles of Environmentgldoh Assessment, UN Doc. UNEP/GC/Dec./14/25 (June
17,1987. The requirement of public participation in Elfopedure is also present in legally binding
agreements; article 14 (1)(a) of the ConventioBumtogical Diversity, for example, requires appriape public
participation in EIA procedures related to projdbtst can cause significant impact to biodiversggveral
national laws on EIA have similar provisions. Comntien on Biological Diversity, June 5, 1992, 176(NUT.S.
79 [hereinafter CBD].
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Environmental impact assessment, as a nationalbment, shall be undertaken for proposed activities
that are likely to have a significant adverse iniacthe environment and are subject to a decisian
competent national authority.

However, this was not the only international doeufrthat required the elaboration of
EIA: it is required under other non-binding instremts*2 The EIA is also required under
several binding international conventi6ts The EIA is required by multilateral financial
institution$'* and the government's duty to elaborate the EIA hasn referenced in
international judicial decisioAS. The EIA procedure is also considered an obligatio
imposed by the “do no-harm” or “good neighborlifegsneral principle of International Law
to the State that is proposing an activity that camse transboundary environmental Hafm

The duty to promote environmental impact assessnserso well established in
international environmental law that it can be regd as a general principle of law or even a
requirement of customary I&W.

The great majority of countries in the world haagopted the EIA as mandatory
regulations or, at least, informal guidelifi®s The elaboration of EIAs is usually a
prerequisite governments require from project prgmts before granting them permits

necessary for the initiation of project.

%12 stockholm Declaratiorsupranote 68, at principle 14 and 15; UNEP Goals anddipies of Environmental
Impact,supranote 211; Agenda 21, Sep. 28, 1992, UN Doc. A/CQRNE26/Rev.1:volume 1; the European
Commission Directive 85/337/EEC as amended by Due®7/11/EC; and the Espoo Convention on
Environmental Impact Assessment in a Transboun@antext. See Olufemi Eliagnvironmental impact
assessment IRESEARCHHANDBOOK ON INTERNATIONAL ENVIRONMENTAL LAwW 227 (Malgosia Fitzmaurice et
al. eds., 2010)

#35ych as the U.N. Conference on Straddling FishkSton Highly Migratory Fish Stocks Sixth SessiNew
York, U.S., July 24 —Aug. 4, 199B8greement for the Implementation of the Provisioithe United Nations
Convention on the Law of the Sea of 10 Decembe2 Refating to the Conservation and Management of
Straddling Fish Stocks and Highly Migratory Fisto&kts,U. N. Doc. A/CONF.164/37 (Sep. 8, 1995)
[hereinafter Convention on Straddling Stocks]; @&D, supranote 211; the United Nations Framework
Convention on Climate Change, May 9, 1992, 177NUL. S. 107 [hereinafter UNFCC]; Protocol of 1978
relating to the International Convention for thewmtion of Pollution from Ships, 1973, Feb. 1778917
[.L.M. 546 (1978) [hereinafter MARPOL]; United Natis Convention on the Law of the Sea, Dec. 10, 1982
1833 U.N.T.S. 3 [hereinafter UNCLOS]; the Europé&hmion law, see Ks& SHELTON, supranote 63, at 98-
99.

Z4\World Bank-funded projects have been screenethésr potential domestic, transboundary and global
environmental impacts since 1989, when the Banleiddts first Environmental Assessment Directivee S
BIRNIE ET AL, supranote 208, at 167.

215 See Gabikovo-Nagymaros case, 1997: para. 140; Emilio Agustaffezini v. Kingdom of Spain, 2001:
para. 67; Arbitral Tribunal in thieon Rhine Arbitration2005: para. 59.

21 UNEP Training Manuaupranote 78, at 53; Eliasupranote 212, at 228.

217 Elias,supranote 212, at 227 (quotingaPRICIA BIRNIE ET AL, INTERNATIONAL LAW AND THE ENVIRONMENT
131 (2002)).

218 UNEP Training Manuaupranote 78, 26.
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EIA Procedure beneficial characteristics

Although the principle of resilience is essentialybstantive, this article proposes that
the principle has a procedural facet, in orderatilitate implementation. The application of
the principle of resilience to the EIA procedura camply with this need.

As EIA obliges the consideration of environmentauies prior to every project that
can cause significant environmental harm, it is ieaportant tool to include concerns
regarding ecosystem resilience in activities timgidentally affect and are affected by the
environment, but that are not directly focused ovirenmental management.

The introduction of the principle of resilienceBhA procedure recognizes the State’s
duty to identify the factors that put ecosystemlieggce at risk and to address such factors in
a way that creates greater resilience. In this dutynplicit the idea, also present in many
international agreements, that States should seekhtance environmental quality (not only
to mitigate impacts). Also, a natural and proceda@nsequence of such a duty is that
government officials should receive training in ntdg/ing human activities and natural
phenomena that may impact ecosystem resilience.

Since everybody has the right to use natural ressuin a way that does not impair
the perpetuation of ecosystem features, the EIA drasmportant role in predicting and
preventing such impairment. Also, once a proposgdity could harm the environment
solely by increasing the vulnerability of the ecsteyn to disturbances, it is a logical
conclusion that the assessment of ecosystem vbiligrand, therefore, ecosystem resilience
should be included in every EIA. Thus, the inclmsal concerns about improving ecosystem
resilience in EIA procedures would contribute te tbompleteness of the environmental
impact assessment and enhance its capacity tacpeetl prevent all possible impacts.

If the EIA identifies an activity that can impaih& continuing exercise of an
ecosystem function and the government authorizissdttivity, the implementation of the
activity can result not only in the collapse of #eosystem as a whole, but also in the collapse
of the economic activity itself, which depends be tegular functioning of the ecosystem to
keep going. Therefore, the introduction of the eadbn of ecosystem resilience in

environmental impact assessments is important mgtto increase EIA’s capacity to prevent
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environmental harm but also to increment EIA’s eato society, by alerting officials and
preventing ecological consequences that can rigsldss of investments. In order to illustrate
the kind of losses entrepreneurs can suffer duectdogical consequences of ill-planned
human activity, it is possible to mention the caé¢he blueberry growers, Bridges Brothers
Ltd., who claimed that spraying fenitrothion to tr@h outbreaks of spruce budworm in the
Canadian forest caused the death of pollinatings baed, consequently, damaged the
blueberry crop. The loss of the crop over the peab1970-1971 resulted in an assessed loss
of $1,331,693.1%4°.

The EIA can also stimulate the alteration of thejgut design in order to increase the
adoption of patterns of production in synergy watosystem function. This goal can be
achieved by using raw materials naturally providgdthe ecosystem where the facility is
located instead of introducing crops of alien spe@r importing raw materials from other
places (disposal of which will introduce alien daipses into the ecosystem, potentially
causing disequilibrium in ecosystem function).

The fact that every EIA requires a background statlfhe ecosystem where the
proposed activity will be located and the studyhaf impacts the activity can cause on species
and on ecosystem functions provides environmemgfahees a great quantity of information
on the environmental status of a region and orattieities developed there. This information
is necessary to assess the resilience of an eeasystd would be too costly to be produced
by the government alone. Also, the fact that theegation of such information is mandatory
is an advantage because it makes this a secureesoimformation to agencies as it is not
subject to the lack of funding or other issues taat retard or disable the collection of data by
public or private research programs.

The EIA also provides an opportunity for interdmeiary discussion regarding a
project during its elaboration and when decisiorkena balance the environmental concerns
presented in the EIA final report with other inttreto decide whether a project should be
implemented.

EIA Procedure limitations and how to address them

219 Bridges Brothers Ltd. v. Forest Protection Lt®72). 5 N.B.R. (2d): 585-591.
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Foreseeability of the harm

The obligation to do an environmental impact assess is limited in scope in two
ways. First, a threshold of foreseeability of hamuast be met before the obligation arises.
Under most treaties, the obligation to do one ERAl & notify states endangered by the
activity arises only once it is previously knowrattihe harm is likely to occtf®. This EIA
limitation is negative for the implementation ofetlprinciple of resilience because most
harmful consequences of weakened resilience aresdigpable and are noticed only after
they have already occurred.

The need for a threshold of foreseeability of ativdg's impacts on ecosystem
resilience is particularly difficult to achieve dte the existing uncertainty regarding how
ecosystem functions are distributed among thereifitespecies and which kind of disturbance
would cause the ecosystem to collapse.

There are some possible solutions to this limitatd the scope of EIA obligation
regarding the need for a threshold of foreseegbiline is to rely on the precautionary
principle when interpreting references to the likebd of harm in Principle 17 of the Rio
Declaration, in order to lower the threshold okrigquired for the EIA obligation to arise.
One application of such an approach, adopted btttarctic Protocol, is to require for all
activities, except irde minimiscases, an “initial environmental examination” tdedmine
whether the expected impact is more than miffior

Another solution is to distribute the requiremeatassess environmental impacts
between the prior impact assessment, which we adgulinderstand by EIA, and the post
impact assessment, which is referred tgast impact monitoringr just monitoring The
prior impact assessment would be responsible feraleng predictable impacts and imposing
measures to mitigate them, while the post impasessnent would identify and address
unpredictable impacts and inefficiencies of theigation measures proposed by the prior
assessment.

220 BIRNIE ET AL, supranote 208, 171.
221 Id
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This approach, which is classified as adaptivepgaizes that prior assessment is not
capable of predicting the totality of impacts amdviding certainty?>. Monitoring shifts the
EIA procedure’s priority from prediction and cortrm adaptability and responsiveness.
Approaches to operating in chaotic and complex renments that evolve and change in
parallel with the ecosystem are more likely to Feative in coping with uncertainfy’. By
managing ecosystems for uncertainty, the adaptyeoach transforms the EIA procedure
into an ongoing investigation rather than a oneetprediction of impact$’.

Monitoring provides the opportunity to determiine tcauses of change and whether
such change is a consequence of the project onather type of acticii®>. This procedure
also assesses a project’s compliance with regakatiagreements or legislation and provides
agencies with proper information to assess thecesffef the project’s mitigation policy in
order to determine if further action should be take prevent environmental hafth The
assessment of compliance with legislation couplgd thie gathering of information about the
progress of a particular project increase the parenacy and accountability of proponents’
mitigation actions, as the procedure assesses ahetitigation actions are actually reducing
impacts.

Monitoring enables managers to identify potemiegative trends at an early stage and
to better understand the complex relationships éetvhuman actions, and environmental and
social systenf§’. This understanding enables the construction iehséic knowledge about
how to enhance the ecosystem’s capability to recapdly from disturbances.

The greater transparency and oversight of the tesafl mitigation actions made
possible by monitoring increases the likelihooghadportioning environmental improvements
through human activities. Therefore, monitoringydes a tool for expanding the meaning of

management beyond the mere mitigation of impastsutds the continuous improvement of

222 studies on environmental impact statements demataghat most of EIA are often wrong, failing to
accurately forecast the direction and magnituddefactual harm. Sea &TER, ET AL., supranote 6at 346.

222 DAvID P.LAWRENCE, ENVIRONMENTAL IMPACT ASSESSMENT440 (2003).

224 See MDLLING ET AL, supranote 173, at 1-25.

225 5ee Keith Storey & Bram Noblimcreasing the utility of follow-up in Canadian émnmental assessment: a
review of requirements, concepts and experie@e8ADIAN ENVIRONMENTAL ASSESSMENTAGENCY (2004),
http://www.ceaa.gc.ca/default.asp?lang=En&n=081&71&offset=2&toc=show.

226|d.: BIRNIE ET AL, supranote 208, at 424.

227 Storey & Noblesupranote 225.
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environmental quality. The adoption of this broagerspective on management strategies is
needed if sustainable development is truly a gb&lA proceduré®.

Therefore, the procedural background of the priecgf resilience is enhanced by the
recognition of the legal obligation to monitor emmrimental conditions and to employ the
monitoring procedure to guide actions aimed attorggpositive environmental effects by
human activities.

In order to provide the tools for environmental noyement, one important part of the
post-impact analysis is auditing the informationtamtied through monitoring. While
monitoring is the observation, measurement andrdaog of information about specific
aspects of the projéét, auditing is a later stage of the process whenuatts and records are
examined and verified in order to show trends amtmare the results to the targets, thereby
assessing how close the actual situation comeg&ting the situation initially predicté&d.

Auditing is effectively an evaluation of the EIAquess: investigating whether or not predicted irtgpac
have actually occurred; whether methods used toenthkse predictions were reliable, whether
recommendations were followed; and whether safetguaere effective™.

In order to provide an impartial assessment oftigronmental quality achieved by a
project or by a policy, auditing is supposed talbee by a party not involved in the project or
policy?*?

In the international sphere, the regulation of i@ymg is very limited. It is regulated
under the Convention on Environmental Impact Assess in a Transboundary Context
(Espoo Convention), which was signed mostly by Baem countri€s® At Article 7, the
Convention recognizes the close relationship batwser EIA and subsequent monitoring
but does not mandate the elaboration of monitdiangvery likely significant transboundary
impact. The concerned Parties are supposed toajagixdn request, if a post-project analysis
will be carried out and under which conditions.

228 Id

229 | AN THOMAS & PAUL MURFITT, ENVIRONMENTAL MANAGEMENT — PROCESSES ANIPRACTICES FOR
AUSTRALIA 185 (2% ed., 2011)

23014, ,at 238.

23114, ,at 185.

23214, ,at 239.

233 United States of America signed and Canada signddatified the Convention.
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The monitoring of the implementation effects ofndaand programs is required under
Article 12 of the Kiev Protocol and article 10 dktEuropean Commission 2001 Directive in
order ‘to identify at an early stage unforeseenessty effects, and to be able to undertake
appropriate remedial action’.

In summary, European regional law requires momtpof plans and programs likely
to cause significant adverse transboundary imgnadtjt does not require monitoring at the
project level, except when the concerned counttézsde s&*. At the international level, the
obligation to promote monitoring is non-existent.

At the national level, statutes requiring thebelation of a monitoring plan within the
environmental assessment procedure are preseaniadd and Brazil.

In Brazil, every EIA is required to present a moriitg plarf®. However, the
execution of this plan is much prejudiced becatlmseféderal regulation does not provide
deadlines and penalties for project proponents whonot provide periodic monitoring
reports. Besides that, the elaboration of momipnieports is not a prerequisite for the
renewal of an environmental license. In additiorth® execution of the monitoring plan, the
environmental agencies can require private entiteegprovide any kind of information
regarding the potential or actual environmentalanip of their activiti€s®. Therefore, the
enforcement of the monitoring plan is left to thecdetion of environmental agencies. As in
most countries, Brazilian environmental agenciesd déth the constant problem of excessive
work load exercised by reduced personnel, whichrimries to the lack of enforcement of
monitoring provisions.

Additionally, monitoring in Brazil is also exercd®y the government during frequent
inspections of industrial and commercial facilitiey environmental agents to identify
environmental impacts not covered or predicted H®y project’'s environmental licerfSé

Therefore, the monitoring is usually limited to #esessment of compliance with permits and

234 os for Canada, the only non-European country tifyrthe Espoo Convention, it is bound by the Cantian,
but not by the Protocol, which it did not sign. Téfere, it is not required to monitor plans andgvemns likely
to cause significant transboundary impact.

235 Resolucdo CONAMA [Res. CONAMA] n. 001/1986, art!8 (Braz.).

236 ej n. 10650/2003, art. 3 (Braz.).

27 MINISTERIO DOMEIO AMBIENTE [MMA], PROGRAMA NACIONAL DE CAPACITACAO DE GESTORES
AMBIENTAIS: LICENCIAMENTO AMBIENTAL 67, (2009) (Braz.).
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legislation. If environmental agencies learn ofeswpning grave risks to the environment or
to human healti® caused by the project, they are able to modifyamrcel the environmental
license.

The Canadian Environmental Assessment Act ass@iset environmental agencies
the obligation to design and ensure the implememtatf a follow-up program when a project
is required to promote mitigation measdréswhen a project is not likely to cause significant
impact, the agency has discretion to decide wheshfellow-up program is appropriafé
Follow-up requirements rarely are determined waftér project approval is granted with the
result that little attention is paid to specificaargements for follow-up in the assessment or
the EIS*.

In the United States, there is no obligation to mownimpacts at the federal level
within the EIA procedure. Monitoring is utilized tassess compliance with permits and
legislation, especially regarding the presenceonitaminants in water and &f. Monitoring
elaborated under an ecosystem approach is apmliéthtional Parkd® and to projects of
restoration of wetland$®. The policy of wetlands mitigation banking allowsvelopers to
compensate for wetlands that will be destroyed ufino development by ensuring the
restoration of wetlands in another locafith The monitoring is used to verify whether the
restoration actually occurred in order to permé tompensation.

EIA effectiveness reviews demonstrate that momtprs more the exception than the
rule. The same can be said about accurate foreandtshe use of confidence limits (as a

means of acknowledging uncertaintfé8)

Significant impact on the environment

238 Res. CONAMA n. 237/1997, art. 19 (Braz.).

239 canadian Environmental Assessment Act (S.C. 160927) (Section 38) (2) (2011) (Can.).

24014, (Section 38) (1).

241 storey & Noblesupranote 225.

242 Air Pollution Prevention and Control, 42 U.S.C§\7619 (2010); Safety of Public Water System, 42
U.S.C.A. § 300g-7 (2010).

243 National Park Service Management,16 U.S.C. § 5934

244 Navigation and Navigable Waters, 33 U.S.C. § 2330a

245 P ATER, ET AL., supranote 6at610.

246 | AWRENCE, supranote 223, at 424; Canadian Environmental AssessAmgancy & International
Association for Impact AssessmeBtvironmental Assessment in a Changing World: Eataa Practice to
Improve Performanc&03, (1996), (Barry Sadler).
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The second limitation on EIA scope refers to thet filhat the procedure is solely
applied to activities that will probably have a rsfggant impact on the environment.
Therefore, the procedure is not required for ai#isi whose impact is deemed small or
transitory*”.

Ecosystem resilience can be threatened by actwitiat generate irrelevant impacts if
considered separately, but that are capable of eméiadx ecosystem resilience if considered
collectively. The process of loss of resilienceusnulative because the inability to replenish
coping resources propels a region and its peopleintoeasing criticalitf’®. If the
environmental evaluation scheme relies only on qmtepased environmental impact
assessment, the detection of impoverishment ofieese can be seriously affected. That is
why it is important to treat ecosystem resiliena#¢hbas a direct and indirect impact on
activities.

The evaluation of indirect impacts is not exempmnirthe EIA procedure. Direct
impacts on the physical environment, as well agéetlimpacts arising from other types of
induced activity, the interrelatedness of environtakimpacts and cumulative impacts need
to be assessét.

However, due to their nature, indirect impacts laetter detected through the use of
differentiated methods able to link EIA to relatgjects and activities, such as legislative
proposals, policies, programs and plans. AccordingLawrence, such a link can be
established through the elaboration of SEAs (sirateenvironmental assessment), the
grouping activities over space, the integratiorEt& with sectorial and spatial policies, area
wide assessments and EIA systems based on naturzadérie$™.

This article supports all the actions proposed hwience to link EIA with related
activities in order to facilitate the detectioninflirect impacts, except the “grouping activities
over space” technique, understood as the methpthte together similar activities due to the

similarity of their impacts. This technique seekeasily detect indirect impacts of an activity

247 BIRNIE ET AL, supranote 208, al71.

248 Eolke et al.supranote 9.

249 CHRISTOPHERWOOD, ENVIRONMENTAL IMPACT ASSESSMENT89 (1995).
20| AWRENCE, supranote 223, at 48-50.
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and to reduce the uncertainty of predictions bylueling the occurrence of different impacts
that may interact in unpredictable ways. The commse to ecosystem resilience requires the
repudiation of this idea because this techniqueeames the intensity of a single kind of
impact, whose adverse effects will repeatedly cotrage on the same ecosystem function. It
is expected that if a certain ecosystem functiotogsfrequently and intensely impacted by
human activities, this function is likely to collg which can cause the entire system to
collapse. On the other hand, if the ecosystem uffapacts of lower intensity affecting
different functions, the ecosystem is more likedyrécover from such impacts and be more
resilient. Therefore, instead of grouping similatiaties in the same places, ecosystem
managers should diversify the activities’ zoning.

The link of EIA procedure with strategic environnanassessment, sectorial and
spatial policies, area wide assessments and Elferagsbased on natural boundaries is an
important means of enhancing the capacity for adaphanagement, and therefore, for the
enhancement of ecosystem resilience, becausevidpsothe opportunity to cross-analyze the
information gathered by these mechanisms of ddlaction.

Strategic environmental assessment is the processwhbich environmental
considerations are required to be fully integrated the preparation of governmental plans
and programmes potentially harmful to the environmbefore their final adoptiGm.
Because SEA is done prior to the elaboration ofdwerall policy, it is undertaken much
earlier in the decision-making process than envitemntal impact assessment, which is done
at the projedevef*?

Although the Espoo Convention does not explicityguire the application of SEA
procedure, it does require the Parties to undetdReat the project level and to apply EIA
principles to policies, plans and progrémisin 2001, the European Commission adopted a

Directive on SEA, according to which the strategiovironmental assessment is to be

1 strategic Environmental AssessmantS. EPA2011),
http://www.epa.ie/whatwedo/advice/sea/.

22 protocol on SEAYU.N. ECONOMIC COMMISSION FOREUROPE(2011),
http://live.unece.org/env/eia/sea_protocol.html.

3 Espoo Conventiorsupranote 207, art. 2(7).
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undertaken ‘during the preparation of a plan orgpmoame and before its adoption or
submission to the legislative proceddré’

The EIA system can also link to corporate environtaemanagement systefts
(EMS). An Environmental Management System (EMS) st of processes and practices that
enable an organization to reduce its environmemtglacts and increase its operating
efficiency’®. EMS’s benefits involve increased ability to difatiate the impacts of specific
industries and individual producers in a region #mel capacity to measure environmental
performance and impacts and to target respétises

The elaboration of EMSs usually occurs due to thee fchoice of industries
encouraged by the reduction of costs and the isere# efficiency and control over
environmental impacts. However, governments camwéte industries to adopt EMS by
providing additional benefits, by leading by exaeplith the development of EMS in
agencies and departments, or by requiring EMS gmslition. The strategy of leading by
example was adopted by Australia, where the praeesias adopted by the Australian
Agency for International Development; by Canadagerhthe Canadian Ministry of the
Environment is encouraging departments to adopt E8 by the United States, which will

require federal agencies to adopt EffS

Case study: spruce budworm

The case of the management of the spruce budwori@anada was abundantly

analyzed in the specialized literattie The analysis promoted by this article will focurs

254 Council Directive 2001/42, art 17, 2001 O.J. (I7190 (EC); See Eliasupranote 212, at 22233.

%% AWRENCE, supranote 223, at 49.

26 THomAs & MURFITT, supranote 229, at 19IEnvironmental Management SystetdsS. EPA,
http://www.epa.gov/EMS/.

7 THoMmAS & MURFITT, supranote 229, at 191

28|d., at 203; Exec. Order No. 13,148, “Greening the @oment Through Leadership in Environmental
Management” 65 Fed. Reg. 24,595 (Apr. 26, 2000).

9 A D. Pickett,A Critique on Insect Chemical Control Methotf®)l. 81, No. 3 GNADIAN ENTOMOLOGIST 67
(1949),available athttp://pubs.esc-sec.ca/doi/abs/10.4039/Ent816Gud?alCode=ent; William C. Clark et al,
Lessons for ecological policy design: A case stafdscosystem managemeviol. 7 Issue 1 EOLOGICAL
MODELLING 1 (1979)available athttp://www.sciencedirect.com/science/article/{8i3d380079900085 ;
HOLLING ET AL, supranote 173; Asaf Rashi€Gompromising the Environment? - The Spruce Budwéemnal

©2011 Lia Helena Demange



79

how the principle of resilience and, more specifigahe recommendations addressed in this
section would apply to this case.

The spruce budworm is a defoliating insect thtdckt trees of the boreal forests in
North America. The insect is constantly presentha forest in reduced numbers, except
during periodic outbreaks as a consequence of thetfeeaks, a large portion of the mature
forest can die, causing an impact on the foresistrgt, which is the major economic activity
of great part of the area covered by the fGf&sThe tree species preferred by the budworm is
the same species preferred by the pulp induste/bedsam fit®". Therefore, the budworm
case represents a situation of direct competiteiwéen the insect and human activity.

The budworm outbreak is a natural event that douteis to forest renewal and
maintenance of species diversity. It has been oocuin the region over the last centuries
without great disturbance to humans until 1930, whige pulp industry found it had to
compete with the budworm for fitf&f.

An historical overview of the management of fosest Canada shows that since
colonization there was a trend to harvest a spesibecies of tree at each time, thereby
changing the composition of the forest: from th&e [&700s to mid-1800s there was high
grading extraction of eastern white pine for shigsts; from the mid-1800s to early 1900s
there was high grading extraction of large red sprand from colonial times to nowadays,
the forest came to present low abundance of eastmock, which was originally very
abundant. This factor is relevant because eaatiesppresents a different vulnerability to the
spruce budworm. The eastern hemlock, for examphy experiences spruce budworm
damage in very rare cases. On the other hand, dlsarh fir and the Dougles fir are the
favorite targets of the insé&t Therefore, it is possible to conclude that thiginal setting of
the forest was more resistant to the insect, bectneshigher concentration of less vulnerable

trees probably created a barrier to the physicgetsion of the insect.

Insecticide Spraying, and the Pulp and Paper Inguist New Brunswick3 FESOUTSTANDING GRADUATE
STUDENT PAPER SERIES (2003), http://www.yorku.ca/fes/research/studentstanding/docs/AsafRashid.pdf .
260 HOLLING ET AL, supranote 173, at 143.

*11d,, at 149.

221d., at 147,

%63 Rashid supranote 259, at 19-21.
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Since the 1920’s several authors have recommetideditilization of silvicultural
practices to fight the recently frequent budwormtboeak$®. However, until 1995
knowledge of the effectiveness of silvicultural tohwas still deemed “fragmented” and the
method was never tried as a means to address ringespudworm outbreaks. On the other
hand, the tactic of spraying insecticides, emplogiedte 1953°° was not abandoned even
when fenitrothion, the substance used until 1998&s wroved to cause human health
problem$®’ and a great mortality of songbifdand bee€®.

Thus, it is possible to conclude that, first, whbe spraying was first adopted, the
knowledge about the technique was not yet compdeie the collateral effects of the
substance employed by the management plan wergradicted. Therefore, if the managers
had no complete understanding neither of silvicalttmeasures nor of spraying, why did they
adopt the latter, which carried a greater risk w¥i@nmental impacts in case of failure?
Governmental protection of the pulp industry maglai such fact.

In fighting the budworm, the forest management phaa the pulp industry were
seeking a “definitive” solution which could provideertainty for the economic activity.
Besides that, the solution should provide the pualustry the possibility to expand its
forestry activities, which could not be provided bWvicultural techniques. That is why
managers opted for the most aggressive option, yisgra neglecting silvicultural
management, which was deemed an uncertain solution.

The use of spraying became such a tradition insfoneanagement for fighting the
budworm that the possibility of not using insect&s became non-existent. This situation can
be seen in the “Environmental impact assessmeaexmérimental spruce budworm adulticide
trials”. When discussing the effects of phosphamjdthe insecticide employed by the

Program, on forest avifauna, the EIA simply comdatiee results of this insecticide with

24 £ C. CraigheadRelation between mortality of trees attacked byispbudworm and previous grow88 J.
AGRIC. RES. 541, 541-555, (1925); Thomas F. McLinto8#dyvicultural Practices for Control of Spruce
Budworm vol. 45 n.9 JFORESTRY 655, 655-659 (1947); Pickettiupranote 259; J.D. TothillNotes on the
Outbreaks of Spruce Budworm, Forest Tent Catempdtad Larch Sawfly in New Brunswidk PROC. ACADIAN
ENTOMOLOGICAL SoC'Y 173, 173-182 (1922).

265 Rashid supranote 259, at 30.

266 HOLLING ET AL, supranote 173, at 143.

%67 See Friesen et al v. Forest Protection Ltd, (1228).B.R. (2d) 146-171.

268 5ee Rashidsupranote 259, at 35.

%9 5ee Bridges Brothers Ltd. v. Forest Protection (1872). 5 N.B.R. (2d): 585-591.
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those produced by other kind of chemicals, theidatgs. The EIA analysis is exhausted by
showing that phosphamidon is the chemical less trim birds’®. However, the EIA does
not discuss the alternative bt using chemicals at all.

The adopted management plan, which was supposptbwide certainty, inevitably
created unpredictable impacts, such as: the spogasutbreaks to areas previously not
affected by the budworm because spraying expdiedurvivor insects to the neighborhoods;
dependence of the forest on the insecticide; aeditk of even greater outbreaks due to the
increasing resilience of the budworm. It is possitol infer that this policy created a perverse
final result which increased the resilience of plaeasite and diminished the resilience of the
forest.

The analysis of the budworm case through the petispeof the principle of resilience
shows a sequence of management mistakes. Firgnthnmentally less aggressive option
to address a management issue cannot be excluded tihe environmental impact
assessment. EIA provides decision makers with mn&bion about the alternatives to a
management issue. If the less aggressive optiontimssessed, decision makers hardly will
be able to adequately weigh that option againsothers available.

Second, decision makers must be guided by theipkenef resilience to prioritize the
environmentally less aggressive option of managénidre priority can be set by imposing
on the decision makers the obligation to publicistify why a more aggressive management
option is preferred to the less aggressive one.d¥ew it is possible to notice that if this way
of establishing the priority had been adopted & ¢hse of the budworm, decision makers
would simply state that the silvicultural technigwas not yet sufficiently developed to be
adopted. In this case, the imposition of anothdigaton on the decision makers would be
recommended: if a less aggressive management aptioot adopted as the main measure to
address the problem, the technique should be emglioya limited area in order to test if the
reason why this solution was neglected is obsenvedality. The employment of monitoring
would be essential to implement this recommendation

2708 B. McLeod & R.L. Millikin, Environmental impact assessment of experimentaksppudworm adulticide
trials: Effects on forest avifaun#1982),available athttp://cfs.nrcan.gc.ca/publications/?id=8774.
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Third, the ambition for greater profits from an Bomic activity that is already under
way cannot be pursued to the detriment of the etesy where the economic activity is
located. Every government and economic actor rmistnalize the idea that the capacity for
growth of a certain activity is limited by the egetem’s capacity to support this activity. In
the budworm case, the pulp industry pushed thesfdveyond its capacity to support the
forestry activity. That is why the industry rejedtthe silvicultural techniques, which would
have increased the concentration of tree specatsath important for the health of the forest,
but that are not interesting for the pulp industffne industry wanted to keep the high
concentrations of balsam fir and Douglas fir, whighs the closest they could get to a
monoculture for pulp extraction.

Forth, under the principle of resilience, manageesrequired to analyze the long-term
effects of their decisions, in order to protect iherests of future generations and of nature
itself, which can be understood as the preservaiiotiie ecosystem capacity to reorganize

and maintain itself. This precept was not folloviredhe case of the budworm:

The budworm analysis explicitly focuses on a tinogizon determined by the slowest variable in the
system, i.e., tree regeneration and growth. It dmésconsider long-term evolutionary changes tlaat ¢
trigger competitive shifts in tree species compositSimilarly, short-term benefits of a management
policy might be followed later by unanticipated mises that, being unanticipated, become cifses

In order to enable decision makers to predict andigigh the long-term effects of a
decision, this article recommends the use of mangotechniques because long-term effects
are hardly assessed by prior environmental impssgssment. Therefore, the commitment to
the preservation of nature and to future generstimerests requires constant assessment of
the results obtained by management policies adedciavith adaptive management

techniques.

Land use and climate change adaptation

Land use and zoning regulations are usually adeaydocal or regional governments.

The zoning plan analyzes the existing land uses dmtdrmines community development

21 HOLLING ET AL, supranote 173, at 170.
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directions by establishing: different zone districhtegories, each one with different
specifications regarding the range of permittedsudensities of constructions, and structural
characteristics; an official zone map which mapstba districts on the ground; and a zone
enforcement agency which interprets and applieztine requiremerft&. Through land use
and zoning regulations, local governments prohdgttain uses within certain aré&s
thereby imposing limits on the use of property.

Land can be destined for economic uses (such rasneccial, industrial, agricultural
and pastures), residential, recreational, consenalt Land use exercises a great influence on
how resources are managed because it determingdlu®nces: the location of facilities,
residences and natural lands; the size of tractsleskloped land; the amount of land
conversion; the distances between facilities amddépendence on means of transport. In
other words, land use regulation can influence petidn and consumption patterns. That is
why land use is intimately related to sustainalaeatbpment.

By heavily influencing production and consumptipatterns, land use regulations
greatly influence ecological resilience. Additidgal land use can contribute to the
conservation of biodiversity everywhere, in itsgomal habitat. Also, as mentioned previously
(Adaptive Management section) ill land use planntag exacerbate the risk of disaster by
concentrating population in risk-prone areas anéhbiyng to keep green infrastructdfé

The principle of resilience requires that land tesgulations must prioritize ecological
resilience and safety, even if it limits economimwth in certain circumstances. This
application of the principle might appear to undieenthe economy; rather, it is only going
against the short-term pursuit of profits. In rmalithis measure provides a deeper
understanding of economy, as it is necessary fepikg the existence of natural resources in
the long-term, and for protecting society from dieas to which humankind has given cause
through centuries of mismanagement of natural messu By these means, it is expected that
the principle of resilience will, in fact, beneftie economy in the long-term, by preserving
the resources and the people it depends on.

272 P ATER, ET AL., supranote 6at 361, 362.

273 Amy L. EdwardsAn Overview of Institutional Contrqlgl ENVIRONMENTAL ASPECTS OFREAL ESTATE AND
COMMERCIAL TRANSACTIONS345,353 (James B. Witkin, ed.) (2004).

27 EABER ET AL, supranote 111, at 10, 25.
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There are some policy measures, to be explainedvbéhat can use land use as a tool
for implementing the principle of resilience byestgthening ecological resilience and disaster
preparedness.

Transferable development rights in coastal areas

Recently, zoning regulations concerned with emmmental protection in the United
States have been adopting the conceptrarisferable development righ{§DRs). TDRs
consist in unused development density at one sitggliransferred and sold to other sites that

wish to build beyond standard regulatory lirfits

TDR programs aim to direct development away fromiremmentally sensitive land to land more
suitable for development by creating a market fevalopment rights. Logistically, TDR programs
achieve this result by quantifying the developmgotential of sensitive properties ("sending sites")
and providing that this development potential maysbld to landowners to increase building density i
areas suitable for development (“receiving site&")

The transferable development rights create thearstdge of avoiding the frequent
windfalls and wipeouts from land use regulationt thath bar development in some places
and allow it in others. “TDRs promote sharing o thenefits generated and burdens imposed
by development restrictions. The restrictions middeeTDRs more valuable both by reducing
harmful spillover effects and by requiring thosehamproperty eligible for development to
purchase development rights from other landowréts”

In other words, transferable development righékge attenuate the harmful effects of
land use regulation. Nonetheless, the concept Bas bontinuously criticized. Some argue
that, even though the TDRs provide economic vatuéhé land targeted by the regulation,
such value does not compensate the landowner $srdb personal use of the property and
ends up by disappointing significant investmentkeacexpectatioris®

In American law, regulatory restrictions on the wédand maintain that it may be

considered an unlawful taking if the land’s economalue is totally wiped out by the

275 P ATER, ET AL., supranote 6at 366.

2® Good v. U.S., 39 Fed. CI. 81, 107 (2007).

2’7 Richard J. Lazarusjtigating Suitum v. Tahoe Regional Planning Ageincthe United States Supreme
Court 12 JLAND USE& ENvTL. L. 179, 188.

281d., at 190, 193.
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regulation. Even the distribution of TDRs has noevented the filing of suits claiming
takings. Litigants seeking to impair such land tesgulations go to courts on the grounds that
“although the positive economic value of TDRs ndtes the ‘economic impact’ of a
restriction on land use, such value is relevany tmthe question of whether a landowner has
received ‘just compensation’ for ‘taken’ propefty’ In summary, according to such critics,
the distribution of TDRs does not mean that thex® leen no taking in the first place.

On the other hand, zone enforcement agencies ahgidransferable development
rights, instead of eliminating land property righése indeed reinforcing them. The zoning
rules enhance the property rights of all landownerthe area covered by the zoning plan
because those rules seek to preserve the chastictethat make the region attractive for
development. IrBuitum v. Tahoe Regional Planning Agéfita zoning plan was set in place
to harmonize the protection of the Lake Tahoe basththe development of the region. When
defending the building restriction on a piece afdaspecially important to the maintenance
of ecosystem functions, the local agency arguetithierestricted property would be worth
even less if the restriction and the TDR mechanisere not in place, because the
environmental quality and the scenic beauty ofréggon as a whole would be degraded.

Transferable development rights have been mairddigehe American courts, which
have been considering that, if the land still hayg @conomic value, it follows that it has not
suffered a regulatory takify.

Transferable development rights constitute a goedhanism to organize sustainable
development by steering development into parcelsdhe most environmentally suitable and
economically profitable and by sharing the econob@&nefits and burdens of environmental
restrictions more equitably among all landownerthiwia certain region.

This mechanism might also be applied to anothemaBdn that tends to be
increasingly common: the loss of land to the sedew cases of coastal line change by
hurricanes and loss of land property to the se& bha&en brought to American courts and the

rule applied is that the owner alone bears the ffstand to the sea. liseverance v.

2191d. at 201.

280 g5ee 520 U.S. 725 (1997).

21 gee Lucas v. South Carolina Coastal Council 5@ W003 (1992) and Penn Central TransportationvCo.
City of New York 438 U.S. 104 (1978).
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Patterso®’, a hurricane had changed the beach shoreline, esgimg the public easement
area protected by the Open Beaches Act, the gigtaation that prohibits private property of
tidal lands so as to assure public access to Te@aohes. The Court decided that landowners
of coastal properties must assume the risk of ¢psheir land to the sea and must be
conscious of the obligation to maintain the puldasement covering the area between the
property and the wet beach. In that particular cémelandowner had her property reduced in
order to allow public access. The conclusion i$ tha public trust doctrine is more adaptable
to the changing location of the coast than to prypeghts because the first is dynamic, being
determined by the flexible water boundaries, arel dbcond is static, being determined by
stable public records.

It is clear that coastal properties need to reca@vmore flexible legal treatment;
otherwise it is possible that land owners of ertities could be totally deprived of their land
property rights for short periods of time. This diof consequence would generate very
disadvantageous results: first, it would threatsgal security, because the assurance of safe
property rights is one of the most important fuoied of modern legal regimes; second, it
would also threaten environmental quality, becausecommonly agreed that environmental
protection requires strong property rights. Thedsudloss of properties in coastal areas may
result in disorganized occupation of country sideaa with no respect for environmentally
protected areas or for zoning restrictions.

That is why governments should seek to relax ptgpeghts in coastal areas through
the application of the transferable developmertitsgegime to coastal properties. Therefore,
if the sea covers part of the property, the landawmould be entitled to the right to develop
another place. In this case, there would be nanclai takings because it would give to
landowners a right they did not previously haveisTéplution might increase the offer of
development rights, which, in turn, would reduce tralue of such rights. However, this
effect can be corrected by strengthening the zoregglations in all places (and not only in
coastal cities) so the new restrictions would fiorctas the creation of a market for

development rights.

%2 5ee 54 Tex. Sup. J. 172, (2010).
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Rise of the sea and reallocation of coastal ecosgsts

In the context of climate change, land use andrepmhay be used to ensure that
coastal ecosystems will have enough space to eegtemselves in the new coastal lines that
are going to be defined by the rise in sea level.

The rise of the sea will require coastal ecosysteam®adapt to the new ecosystem
features and to change their location to othergslagith similar ecological conditions. In
order to strengthen the resilience of such ecosysté would be necessary to carry out in-
depth studies regarding the current and previoatifes of coastal ecosystems in order to
maintain records of how they are organized now.s€hecords will be essential to guide
human efforts to contribute towards the reconsibnabf such ecosystems in other places and
to verify that the future coastal ecosystems kéepstme functions currently developed by
the present coastal ecosystems. Studies shouldadsanto account the ecological features
and natural history evidence in order to identifiyene the new coastal lines are expected to
be and where the new coastal ecosystems are rkehg o form. Based on that information,
governments should restrict the use of land wheosystems are expected to form, because,
if such places are completely watertight or otheeminavailable to receive fauna and flora,
their coastal ecosystems will be fated to extinctibhose restrictions in use may be achieved
by the distribution of TDRs when possible, or tigbuexpropriation, when the restrictions

would totally abolish the economic value of thepgeuy.

Conservation easements

Conservation easement is “a legally binding agerdenthat restricts the development and
future use of the land to ensure protection ofcitsiservation value&® Through conservation
easement, the landowner voluntarily removes frasrphdperty right certain elements, generally rights

to develop and miri&. The conservation easement can be sold or dotatie government or to a

283 Julie Ann GutanskiProtecting the land: conservation easements, valyractions, and private langi
PROTECTING THE LAND: CONSERVATION EASEMENTSPAST, PRESENT AND FUTURE 9, 9 (Julie Ann Gutanski &
Roderick H. Squires ed., 2000)

24d., at 15.
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non-profit organization, which thereby will acquiee non-possessory interest in the protection of
natural or historic values of the propéfty The easement can be created to last a limiteglonited
period of time, during which affirmative obligatiemttached to the real property are enforced twer t
grantor and his successors by the holder of theneast®. If the holder fails to enforce the easement
related obligations, they can be enforced by atparty indicated in the easement instrument or by
the attorney generdl. The holder of the easement is responsible fateraking long-term
monitoring of the easement and stewardship of thparty™.

In the early 1980s, the Congress of the UnitedeStanacted tax subsidies for conservation
easement donations, which resulted in an increaeinumber of such agreeméfits However, this
measure also contributed to the concentration oexwation easements in more affluent regions,
where wealthy donors could take maximum advantddaxoincentives. Conservation easements are
currently viewed as a tool for environmental prttet concurring with regulation and public land
acquisition. Conservation easements present arloag& than public land acquisition in the short-
term; however, they might be considered more expens the long-term due to expenses with
monitoring, enforcement, and defefiSe

Due to climate change, conservation easementst mijuire new uses, as an alternative to
TDRs for preserving areas that are expected tthéaéw coastal lines during the rise in sea level.
This tool would be efficient both to maintain priggoroperties in areas that will not be lost to sba
and to protect coastal ecosystems’ resilience kBpikg undeveloped areas that are expected to
acquire an essential ecological role in preventirgextinction of coastal ecosystems during the nex

decades.

“Reserva florestal legal”

In 1965, the Brazilian federal government enactel dountry’s Forest Code, which

obliges every rural property to reserve a parcehefland, which may range from 20 to 80

285 B) Ack’sLAW DICTIONARY 586 (Bryan A. Garner, ed."&d., 2009):1d., at 11.
286 Gytanskisupranote 283, at 11.
%7 Todd D. MayoA holistic examination of the law of conservati@s@ementsn PROTECTING THE LANDI
chcgNSERVATDN EASEMENTSPAST, PRESENT AND FUTURE, supranote 283, at 26, 48.
Id., at 31.
289 jeff Pidot,Reinventing Conservation EasemefsLiCY FOCUSREPORT5 (Lincoln Institute of Land Policy
publ., 2005).
*01d., at32-34.
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percent of the property, for the protection of triginal flord>’. The land protected under
this rule is calledeserva florestal legal.

Reserva legalvas created to promote the sustainable use of alatesources; the
conservation and regeneration of ecological pra&esand the conservation of biodiversity,
by preserving the native flora that shelters naftiwmng®?

The localization ofreserva legalwithin the rural property is determined by the
landowner and must be approved by the environmegahcy at the landowner’s request.
Once the localization is established and bgerva legalis registered, it imposes perpetual
conservation obligations on the landowner and iigassors.

Reserva legais an administrative limitation imposed on the aéerivate property°.
This obligation intends to shape the rural privam®perty in order to ensure that it
accomplishes its social functiofi According to the Brazilian Constitution, everyivate
property must fulfill its social functidi’, which requirements are established by the
Constitution. As for rural property, the constitutal requirements are the following: rational
and adequate enjoyment of the land; adequate emplatyof available natural resources and
environmental protection; compliance with labor $awxploitation in such a way as to ensure
the welfare of owners and employ&fs

If the landowner fails to use the land in such ayves to accomplish its social
function, the government can expropriate the ptypdsy compensating the owner. This
penalty, however, has not been applied to ruralpgmges in non-compliance with
environmental laws. In fact, for several decadex;esthe establishment of the obligation to
createreserva legalthere was no concrete penalty for a landownexlsire to register this
protected land. This situation was changed in 200&n the federal government established

daily monetary fines for every rural property tFaits to register itseserva legdt’”.

222 CODIGO FLORESTAL[C. FLOR.] [FORESTCODE], Law n. 4771/1965, art. 1, § 2, Ill (Braz.).
Id.
293 Ep1s MILARE, DIREITO DOAMBIENTE 753, (2009)
294 J0SE DOSSANTOS CARVALHO FILHO, MANUAL DE DIREITO ADMINISTRATIVO 754, (22° ed., 2009)
295 CoNSTITUICAO FEDERAL [C.F.] [CONSTITUTION] art.5, XXIII (Braz.).
2% C.F., art. 186.
27 Decree 6514/2008, art. 55 (Braz.).
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The regulation caused strong public debates betviaemers and environmentalists
because the farmers believe that the governmaattrisuting to them an excessive share of
the burdens of environmental protection. In pae thuthese debates, proposals for reform of
the Brazilian Forest Code are currently being aredyby the Brazilian Congress. Rural
landowners are pressing the government to redwcpditentages of land the law requires to
be registered aseserva legaland to expand the range of land uses atréiserva legal
allowed by the law. Environmentalists have beetingabn the government representatives to
apply the non-regression principle in order to preavthe reduction of environmental
protection around the country.

Currently, Brazilian law holds the landowner resgibte for maintaining the forest in
reserva legaby planting native trees when necessary accordirtige legal requirements and
the guidance provided by the federal environmeaggincy®®. The landowner is allowed to
promote sustainable use of the forest preservedsasva legglas long as his Plan of Use is
approved by the environmental agefidyThe landowner can exploit resources taken from
the trees and even cut down selected trees, bygiimgrsilvicultural studies and reforestation
efforts in order to keep the main characteristicthe flora®’. Besides the right to sustainably
use the forest resources, the landowner is alsteento total exemption from federal tax
related to theeserva legabred™.

Reserva legalhas some similarities with conservation easemem¢sause both
policies promote environmental conservation ongigyroperties; provide tax benefits to the
landowners; and impose obligations that are atthtbiehe real property and enforceable on
the current land owner and his successors.

Unlike the conservation easement, the establishmergserva legalis mandatory,
which prevents the downside of having environmectaiservation concentrated in wealthier
areas. For this reason, this might be a bettetisaltor environmental policies in developing
countries. On the other han@serva legalis less adaptable than conservation easements to

the circumstances of the case because there islaotary agreement by which the owner can

298 C_FLOR. art. 44, I.

29 Decree n. 5975/2006, art. 2 (Braz.).

300 Decree n. 5975/2006, art. 11 (Braz.).

301 Decree 9393/1996, art. 10, § 1, Il, a (Braz.).
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choose the rights of property he is weaving throtigh conservation easement. Also, in
mandatory for all rural propertiesgserva legalis more able to ensure the conservation of

biodiversity everywhere.

Restrictions on farming methods

Currently agriculture alone is responsible for 8&64vater consumption, covers 35 to
40% of world land and accounts for 30% of globategthouse gases emissin These
resources are mostly used to grow food for the di®rpopulation, which is an essential
economic activity that cannot be impaired. Howewennany cases, crops are cultivated in
non-sustainable ways, greatly contributing to #ya@d depletion of water and soil around the
world®®® Therefore, it is expected that better managemgttie use of natural resources by
agriculture can generate a meaningful reductiorthef consumption of resources and of
environmental impacts at the same rate as improntmi@ the provision of ecological
services.

New methods of sustainable agriculture have beseldped in order to enhance soil
nutrient cycling and reduce the need for fertilizand pesticides.

Recent studies have pointed to permaculture ayasuccessful sustainable method
of cultivating the soil. This method tries to reame the functional diversity of ecosystems by
using stored rainwater to support the growth oftipld functional groups of species — such as
atmospheric nitrogen absorption, soil fixation, @hddow — in order to create an indefinitely
self-sustained agricultuf¥. That is why the method’s name derives from “pevem

agriculture”. This method reduces aridity; soil iowerishment by erosion; salinity and

392 Jonathan FoleyA Global Crisis of Land Use and AgricultyrSTrockHOLM RESILIENCECENTER(June f,
2010), http://www.stockholmresilience.org/5.58f662dd939780a80001819.html.

33 The Aral Sea shrank 300 kilometers since the 1,98Ben the soviets started diverting water frontits
tributaries for crop irrigation. The Colorado Riyvar the United States, does not reach the Ocegmane
because of excessive water diversion for agricelltaithe desertd. Soil problems, such as salinity, erosion,
acidification and tree decline are symptoms of gstesn breakdown. Oliver HolmgreWeeds or Wild Nature,
PERMACULTURE INTERNATIONAL JOURNAL (1997),
http://www.holmgren.com.au/frameset.html?http://whalmgren.com.au/html/Writings/weeds.html

304P A. YEOMANS, WATER FOREVERY FARM, (1973).
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acidificatior?®. Indeed, mixing crops has been achieving vergessful results in pushing
back the desert and increasing per capita fooduygtaxh in African countries along the
Sahara’s edge, such as Nigeria, Niger, SenegakiBuFaso and Keny¥. Similarly good
results were observed in Jorddhin Honduras, sustainable agriculture developeaLigih the
employment of traditional knowledge reduced the aoip of hurricanes in the Quezungal
regiors°®

Permaculture and other sustainable agricultutativies could be encouraged through
governmental regulation of land use or incentiveshsas tax deductions in order to reduce
environmental impacts and improve the provisiorecdsystems services within agriculture.
Adaptive management initiatives could implemenséhsustainable agriculture techniques in
pilot-projects to test which of them are more adeéguor certain regions. The success of
these initiatives can also work as a showcasedowrage nearby farmers to adopt them.

Local land use or other natural resource manageneguiations can prohibit crops
that are totally inadequate to local ecosystemsh sas lettuce and alfalfa - high water
demanding crops — in deséffs For example, in the United States, states thalyahe prior

appropriation doctrine for water us&scould push for more sustainable uses of water in

305 Holmgren supranote 303.

30%| im Li Ching, Sustainable agriculture pushing back the dedeSTITUTE OFSCIENCE IN SOCIETY,
http://www.i-sis.org.uk/desertification.php (lassited Nov. 16, 2011).

307 Geoff Lawton,Greening the dese(Dec. 13, 2009),
http://www.youtube.com/watch?feature=fvwp&v=wTZ0OLbBeOY&NR=1; Jordan Valley Permaculture
Project PERMACULTURE RESEARCHINSTITUTE OFAUSTRALIA,
http://permaculture.org.au/project_profiles/midaiast/jordan_valley permaculture_project.htm (lésited
Nov. 16, 2011).

308 Combating land degradation for sustainable agriard, UNITED NATIONS (2008)
http://www.un.org/events/desertification/2008/cotitbg. shtml; J. Hellin et alThe Quezungual System: an
indigenous agroforestry system

from western Honduraglé AGROFORESTRYSYSTEMS 229 (1999)available at
http://www.springerlink.com/content/h32160q2363xa3ulltext.pdf .

309 5uch practice is seen in the Arizona desert,érlthited States. See Foleypranote 302.

319 prior appropriation is the legal regime that goeethe right to use water in many states in thet\0fthe
United States. Through this regime, individuals aaquire a vested right to use water by appropriand can
keep this right by applying the water to a benefiase. In this legal regime, “beneficial use is Hasis,
measure, and limit of the right”. J.RUHL ET AL, THE LAW AND POLICY OF ECOSYSTEMSERVICES 119 (2007);
JOSEPHL. SAX ET AL, LEGAL CONTROL OFWATER RESOURCES124-126, (4 ed., 2006).
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agriculture by enacting regulatory provisions ttlassify as non-beneficial the use of water to

irrigate crops that are inappropriate to the |atiahate’™”.

“Global zoning”

The idea of “global zoning” for agriculture was bdson a proposal suggested by
Jonathan Foléy>. When discussing solutions to feed a growing pagom with limited and
already over-exploited natural resources, Foleyesigd focusing on existing fields to select
places where the production of each crop is mooéfigrand to verify in which other place
around the globe the same kind of climate andisdibund. By comparing such physically
similar places, it is possible to verify where laménagement is deterring food production.
With such data in hand, an international organiatuch as FAO could create “global
zoning” to assess which crop has greater potentiéch region. By these means, it would be
possible to assess which parties from which pafrtth® world would benefit most from
partnerships among government’'s agencies and/onoedc actors for interchange of
management experiences. As noticed by Foley, teihoa presents the risk of encouraging
the expansion of monocultures, which is a resudt ttotally goes against the idea of
sustainable agriculture. In order to prevent suctslg the international organization should
focus its assessment on the most effective combmatf certain climate and soil and a

certainmix of cropginstead of individual crops).

Market mechanisms for conserving ecosystem services

The payment for ecosystem services is a mannéptbf valuing and preserving the

benefits ecosystems generate to humans. It isdedfawhere the user of the ecosystem

311«The classification of water use in beneficialnmn-beneficial necessarily changes with changing
conditions”. State, Dept. of Parks v. Idaho DepWWater Admin., 96 Idaho 440, 447, 530 P.2d 924, @®74)
(Bakes, J., concurring). Water scarcity coupledheittreme weather conditions requires a redefimitio what
is “beneficial” to society.

312 Foley,supranote 302.
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service pays the value of the service to the ovafiethe natural capital that provides the
service. The payment for ecosystem services stiesildne owner of the natural capital to
preserve the natural mechanism thereby generatingcanomic activity guided towards
preservation and designed to compete with the enanactivities that would result in the
destruction of the natural capital.

Payment for ecosystem services is mainly basedenraditional market theory and
on Hardin's Tragedy of the Commotd The market theory relies on the following
assumptions: economic actors are rational andskelind the demand for resources is
determined by the price, not by the finitude ofotgses. A market for ecosystem services
must provide benefits that exceed the costs ofetréitht is, informational and transaction
costs. Besides that, as investments tend to goenthey can generate more income, payment
for ecosystem services should be greater thanrtsfeéspthat would be received by the owner
of the natural capital if he were to develop thedla

From an economic perspective, ecosystem servicessepr the following
characteristics: they are positive externalities, the sense that their effects cross the
boundaries of the land where the natural capitdbéated to benefit the economic actors
located in the proximate area; it is difficult teckude a user’s access to the services and, by
this reason, such services are very susceptifteeaiders (term used to designate the person
who enjoys an economic benefit without having ty far it); ecosystem services are not
usually traded in the market and, for that readbmejr price has to be determined by
mechanisms that mimic the market (such as the meéha employed in cost-benefit
analysis to measure the benefits of protectingtheronment).

Garrett Hardin has put light on the applicatiortlod market theory to environmental

protection in theTragedy of the Commottd Hardin’s model describes the common

313 Garrett HardinThe Tragedy of the Common$2 SIENCE 1243 (1968).

314|d. The Tragedy of the Commoiikistrates the issues that may arise from theapei use of jointly owned
resources. Hardin gives the example of a commdah figed by multiple owners to feed their cattlee@mwner
notes that if he or she increases the number afalsj he or she will be able to yield more profitile
maintaining the same costs. In this case, the sta@st the weight loss of each animal. The addii@mimals
included in the herd will eat the grass that waadpeaten solely by the primary animals. It meduas €ach
additional animal introduced will cause a reduciioithe weight of its companions. Thereby, the prdrned
by the owner that increased his or her herd is@ueg by the weight loss of the animals belongmgther
owners. That is how the cost of somebody’s prefibiternalizedo others. If all owners decide to act in that
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evolution of events when private benefits are otgdifrom finite and common resources.
Unlike the market theory, Hardin’s model assumesfthitude of resources. As the market
theory, however, Hardin believes that economic ractt in a selfish manner. Hardin’s

conclusion is that environmental protection is ot#d only by two means: private property or
regulation to internalize externalities. Hardinteeory is only adequate for explaining the

results of exploitation of common resources whereess cannot be excluded. The main
criticism of this theory is that it does not accotor social norms as an alternative means for
addressing environmental protectibh

Following Hardin's lead, payment for ecosystem m®mw does not consider the
importance of social norms in addressing envirortailgorotection. On the other hand, the
principle of resilience recognizes the importantsaxial norms, especially moral norms, in
protecting the environment. It is due to this distion that the principle of resilience will
establish limits to the application of the paymerit ecosystem services as a tool for
implementing environmental protection.

The first limitation the principle of resilienceeates to the payment for ecosystem
services refers to private initiatives for creatagnarket for ecosystem services, which shall
be calledprivate payment for ecosystem serviéesn now on in this article. Ruhl et al
exemplify the creation of such a market throughvaie initiative when there are a large
number of economic actors both on the service ws®ion the natural capital owners’ sides.
In this situation, the common pathway would beufficgent number of natural capital owners
need to identify each other, agree to threatenlitoir@ate the natural capital, evaluate the
ecosystem service benefits, identify the serviersjslevelop a strategy for negotiating with
them, and devise a method for allocating any paysnemeived among the grotip

way, the weight of each animal will be greatly reeld and each owner will end up having less bettefit he or
she had in the first place. Therefore, the decisiade by one person with an individualistic poihtiew will
worsen everybody’s situation. Even if each of thmers could predict the others’ action and consetiyéhe
bad result, he or she probably would act in theesasaty because there would not be any guaranteaithat
her inaction would be followed by the others.

313 Elinor Ostrom at alRevisiting the commons: Local lessons, global emglésvol. 284 n. 5412 GENCE 278.
%1% See RIHL ET AL, supranote 310, at 73. See also James Salzman &tpallicy maker’s guide to designing
payments for ecosystem serviEes<e UNIVERSITY 22,
http://scholarship.law.duke.edu/cgi/viewcontent?egticle=2703&context=faculty_scholarship (lasiteid
Nov. 16, 2011) (“If the forest were not threatelgdlevelopment, PES would seem nonsensical sirece t
consumers would continue to receive the servicgatér provision with our without payments”).
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Such a pathway towards the payment of ecosystewicesrraises concern under the
principle of resilience because it departs fromitlea that whoever owns the natural capital
needs to threaten the ecosystem before receivipimera for maintaining it. If high-lighting
thethreat to the ecosystealement is not sufficient to show the obviously thieal character
of such a pathway, it might be useful to comparg skrategy to one used by a criminal who
takes someone as a hostage and promises to khiostage if he does not receive the money
he required. The structure of thinking is the samboth situations. One may argue that the
first situation is not as grave as the second Is=#uefers to plants, animals, and the biotic
community as a whole, while the second refers tplee Of course this is a valid argument
and this article does not seek to affirm that pe@k less or as important as other members
of the land mechanism - human life is always aboweer ethical values. Rather, this
comparison is based on the assumption that botrehdives and nature have an inherent
value and a good of their owr, which means that both are entities deserving ofam
concern and consideration and, therefore, “all magents have a prima facie duty to
promote or preserve the entity’s good as an efitgétf">2,

The moral obligation to respect every forms of he@s already recognized by the
United Nations General Assembly, that affirmed: égvform of life is unique, warranting
respect regardless of its worth to man, and, toracother organisms such recognition, man
must be guided by a moral code of acti3h”

The theory ofprivate payment for ecosystem servicesitains several aspects that
evince lack of respect for nature. Besides thréagenature as a requirement for creating
markets by private initiative, by attributing a netary value to the benefits nature brings to
humankind, the model for commercialization of ebsgn services unavoidably treats nature
as a product. Studies such as the Stern Reporthwdalculates the total value of Earth’s
ecosystem services, might be useful for evincing ithportance of nature for economic
actors. However, this kind of assessment contribteeroding in people’s minds the idea

that some things have values that cannot be tdtalhslated into monetary amounts. In other

317 TAYLOR, supranote 67, at 73-75.
318 Id.

39\World Charter for Naturesupranote 70, Preamble.
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words, treating nature as a product is antithetwahe aim of attributing an inherent value to
nature and respecting nature.

Also, private payment for ecosystem serviatgbutes no value to ecosystem services
that do not benefit humans because they are lodatedway from human populatiohs
Therefore, the theory shows no consideration fotaggcal functions that are provided for the
sole benefit of wild beings. According to Paul Taylhis attitude demonstrates no respect for

nature, even if it has the potential to benefitrain many situations:

People who have an exclusively human-centered pi@wt in environmental matters may at times

perform actions that in fact further the good ofdwireatures. But their actions do not express the
attitude of respect for nature because they arelaoé for the sake of the wild creatures themselves
The underlying aim is to benefit humans, either idately or in the long rdf".

Due to the lack of respect for nature noted ashbhsis of the theory oprivate
payment for ecosystem servictgs form of payment should be refrained fromtatiether,
because the attitude of respect for nature erftailsg disposed to refrain from certain kinds
of action because of their inherent qualities durfe consequenc®s. Following Leopold’s
thinking, aiming for a state of harmony with natmneans seeking harmony with the whole
land mechanisf® one cannot claim to respect nature if one acdégtsdoption of legal or
economical mechanisms that disregard the moraatitns humans must have towards the
land mechanism.

Private payment for ecosystem services generateomyg moral issues, but also
ecological issues. By being human-centered, payfoemcosystem services results solely in
the preservation of ecological functions that anpartant to humans (not in the protection of
ecological functions that are important only to thed mechanismj®. Also, payment for

ecosystem services tends to rely on the minimurogbaf the land mechanism necessary for

320«Even if a restored wetland provides the same jsjzal level of services as the filled wetland; gervices
may have little or no value if they are not delaeto a population that needs them” James SalzmarB&
Ruhl, “No net-loss” — Instrument choice in wetlands prciien, in TECHNOLOGY AND INNOVATION RESEARCH
PAPERSERIES21(Sep., 2005), http://ssrn.com/abstract=796771 céiBee ecological functions are counted as
ecosystem services only where and when humanseasdited, the ecosystem service value of any etersys
function depends not only on the ecological andygagehic variability of ecosystems across spacetiamel but
also on where people are, when they are therethaidrespective levels of demand for differentvass” RUHL
ET AL, supranote 310, at 77.

321 TAYLOR, supranote 67, at 85.

32214, at 82.

323| EopoLD, supranote 7at 189.

341d., at 246.
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maintaining the service, therefore focusing onkégstone species that represent the different
functional groups and guarantee the basic funciprif the ecosysteifr. However, the
maintenance of keystone species cannot ensureotitgity of the ecosystem. In order to
strengthen the resilience of the ecosystem, ieisessary not only to preserve the keystone
species, but also the redundant species, becaose Will be the “insurance capital” which
guarantees the continuity of that specific functiaoncase one of the keystone species is
extinct from the ecosysteéi. Therefore, payment for maintaining the keystopecies can
erode ecological redundancy and weaken ecosystahenee.

Is it possible to create a market for ecosystemiges through private initiative that
does not incur the ethical wrong of threateningire The only situation this work envisions
that would be exempt from this wrong doing wouldthbe case where the user offers to pay
for the ecosystem services before the owner ofnttaral capital considers destroying the
ecosystem to develop the land. This might seemrasual situation because, due to the
difficulty in excluding access to natural servicd® user probably will be already enjoying
the service for free before any transaction is maille the owner of the natural capitdl
Thus, the user hardly would spontaneously offeipay for something that he takes for
granted.

However, although a voluntarily offer to pay foroegstem services might not be the
rule, it may occur under certain circumstancess the case when the natural capital exists
but does not generate the ecosystem service duesiteanagement by the owner. In this case,
the potential user might assess the reason why hetireceiving the service and offer to pay
for the owner of the natural capital to correct thenagement problem in order to make the
provision of ecosystem services possible. Thisasitm occurred in the municipality of
Extrema, in the Brazilian state of Minas Gerais.

In Extrema, the municipality noticed that the watedies that supplied water for the

city presented a decrease in water quality bectarseers upstream allowed their cattle to

325 Allen et al.,supranote 15, at 12.

326 Folke et al.supranote 5, at 152, 155; Peterson etslipranote 34, at 175.

32T RUHL ET AL, supranote 310, at 81. Service users tend to enjoy thecss for free and only notice the effects
of missing such services when the natural captalrieady gone, when it may be too late to restwrestock of
natural capital.
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walk in the water bodies, thereby increasing ervéfoln order to improve water quality and
reduce costs of water treatment in the supply systee municipality paid the farmers to
fence off the water bodies that passed througlr fhveperties in order to prevent erosion,
both by blocking the access of cattle and by resfiomg the margins of headwaters.

In another situation, the user of an ecosystemiethat is currently being provided
might also decide to voluntarily offer payment fbe service when he notices that the service
is fundamental to the continuity of his economitivaiy and that he will be better off paying
the service and ensuring its continuity rather tteing the risk of losing the service in case
the owner of the natural capital decides to devéiedand.

Except those situations where the user of the sewoluntarily offers to pay for the
ecosystem service, this article envisions no otheans through which the creation of a
market for ecosystem services by private initiativeuld not compel the user to enter into a
contract due to an immoral threat by the owneratfiral capital.

Although payment for ecosystem services raisesraerxeasons for concern, this tool
has a major benefit that justifies its considerattcas a valid and useful means of promoting
environmental protection: when implemented, paynfentecosystem services inverts the
legal and economic trend noticed throughout historyncentivize the development of the
land and the destruction of ecosystem servféeShat is why it is often presented as a useful
tool for conservation.

Seeking to promote the benefit generated by thempay for ecosystem services
without incurring the wrongdoing of threateningurat this article accepts the employment of
such a preservation tool in the following casesembkervice users voluntarily propose to pay
for the ecosystem service; or when the trading qamgis used as a tool to encourage
compliance with regulations that oblige the preagon of the ecosystem in certain parcels of
land.

The first model, which can be called theluntary payment for ecosystem servjces
does not solve the problem of preserving solelysgstem functions that are useful to humans

or of adopting a human-centered perspective thaemnmines the attitude of respect for

328 Janice KissAs aguas vao rolar293 G.oBo RURAL (Mar., 2010)available at
http://revistagloborural.globo.com/GloboRural/0,89EC1708927-1641-1,00.html (last visited Nov. 2@11).
329 RUHL ET AL, supranote 310, at 102-09.
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nature: these issues can be addressed by applygngotuntary payment for ecosystem
servicesin conjunction with the second model - that canchied regulatory payment for
ecosystem serviceShe ecosystem-broad regulation of tegulatory payment for ecosystem
servicesregulates the preservation of ecological integnitya determined portion of land,
therefore adopting a bio-centered perspectivedhstires the preservation of every ecological
function, both those that help the ecosystem tontam itself, and those that are useful to
humans.

Therefore, voluntary payment for ecosystem serviegsbe adopted only when there
is already in place an ecosystem-broad regulatitichw with or without a system of
regulatory payment for ecosystem services, proviglesection to whole ecosystems in a
minimal area able to guarantee the maintenanckenf tesilience. In this context, voluntary
payment for ecosystem services cowtditional protection of nature, never being used as a
single tool to promote environmental protectioneTtem of environmental protection and
preservation of ecosystem resilience must rely myalation that requires the preservation of
all ecosystem functions within a minimum extensibpreserved land.

Another important feature of relying on regulatias the stem of environmental
protection is that every landowner is presumablygeld to conserve nature while in private
or voluntary payment for ecosystem services theldamer is presumed to have no such
obligation. That is why in markets initiated by wuégfion, the landowner who does not
preserve is obliged to pay somebody else for thten name, while in private and voluntary
markets the landowner who develops the land doekawe any obligation while the one who
preserves receives a payment for it. The first s@mds much more coherent with the
principle of resilience’s moral premise that evergh should respect and preserve the land
mechanism.

The municipality of Extrema, in Brazil, is an exdmpf both voluntary payment for
ecosystem services and regulatory payment for stasyservices. That is so because the
municipality voluntarily offered to pay for the pervation of vegetation around the
headwaters, which is already required by Brazilaw*’. Therefore, Extrema is an example
of regulatory payment for ecosystem services for $atimg conservation on-siteThere is

30 C.FLOR,, art. 2, ¢, & art. 3, §5.
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also regulatory payment for ecosystem services for $#itimg conservation off-sitevhen
conservation on-site is not recommended, for whids possible to mention as examples
wetland banking in the United States aserviddo florestal(in English, environmental
servitude) in Brazil.

In the United States, filling wetlands requires o permit from the Corps of
Engineerd®’. The Corps guidelines for giving the so-called 4@drmits attend to the
following order of desirability: the developer slduavoid filling wetlands; he should
minimize the adverse impacts to wetlands that cabeoavoided; and he should provide
compensatory mitigation for unavoidable impactsoider to be allowed to fill the wetland,
the developer must prove that no reasonable atteesaexist to the development of the
wetland$®2. Compensation for the impacts can be implementesite or off-site, but off-site
mitigation banking is preferred over on-site beeaat the greater efficiency, scale effects,
and environmental protectioh

The Brazilian restriction on rural private propekyown asreserva legal(see the
Land use topic) presents some market mechanismsawe the legal obligation to preserve
native forest in every track of rural land. If theoperty has no native forest, the Brazilian
Forest Code allows the landowner to buy a new tratand to establish theeserva legalpr
to establish iton a third party land, througBerviddo florestalor Cotas de Reserva
Florestaf** The compensation is allowed only if the land dsated in the same micro-
watershed, has the same size and same physicattvstics as his laft.

Both wetlands mitigation anservidao florestahre market instruments employed for
promoting the restoration of the whole ecosysterh@most economically feasible place. In
both countries, priority is given to the preservatiof the ecosystem where it is located
because the market instrument is applied only wkesping the ecosystem on-site would
impair the economic activity (i.e. the developmehtwetlands is allowed if the developer

proves to have no reasonable alternative, whicnmézat the destruction of the wetland is

3L CWA, 8404.

332 Salzman & Ruhlsupranote 320, at 4.

333 Federal Guidance for the Establishment, Use aretadipn of Mitigation Banks, 60 Fed. Reg. 58,605,687
(Nov. 28, 1995)

%34 MILARE, supranote 293, 759-60.

3% C.FLOR,, art. 44, Ill.
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avoided solely to the extent that it does not imghe economic activity) or would be
environmentally disadvantageous and more expengige the establishment cferviddo
florestal is only allowed when the developed land has no m@nm native vegetation,
evincing the priority given to the preservationaof existing forest rather than planting a new
forest where it was previously destroyed). Onds itot possible to keep the ecosystem in its
original place, wetlands mitigation gives prioritp off-site mitigation due to greater
efficiency in evaluating compliance, whileeserva legal gives priority to near-site
compensation, in order to ensure the existenceatégted land in every micro-watershed and
to prevent the creation of “hot spots” of develojsautl.

The obligation to preserve the whole ecosystemstakgay concerns such as the
monetization of nature and the utilitarian selectiof protected ecosystem services and
species, which can be found pnivate payment for ecosystem servideegulatory payment
for ecosystem servicedolishes the monetization of nature because imptes a change in
perspective: while in thprivate payment for ecosystem servitesdetermination of the price
of ecosystem services is focused on the monetizatidhe benefits ecosystems generate to
humang®® the determination of the price paidriegulatory payment for ecosystem services
on-siteis focused on how much the regeneration of the ystesh will cost to whoever
assumes the responsibility for it, because whopags for the maintenance of the ecosystem
(probably the government) is not directly the usérthe service. The existence of the
regulation prior to the development of a marketdoosystem services demonstrates that the
society in question already values conservationemtise, it would not create the regulation
for conserving the ecosystem.

In this setting, accounting for ecosystem benéditsot as useful, because citizens do
not need to be reminded of the importance of coasien by giving monetary values to
ecosystem services. In such a legal environmenimeat to whoever preserves the natural

resources is not a source of profit: rather, it \ddae better characterized as a compensation

33%Ruhl et alaffirm that natural capital can be economicallyweal by computing the benefits it provides and
comparing to the profit the owner of the naturalita can receive if he develops the landHRET AL, supra
note 310, at 63. James Salzman affirms that thesaseent of costs of building physical capital {aee
ecosystem services is an effective method of vglatosystem services. James Salziwafying Ecosystem
Services24 ECOLOGY L. Q. 887 (1997).
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for the costs that person undertook in preserveaspurces that will contribute to the greater
good.

One may argue that regulatory payment for ecosystem services onigitegs no
profit to the owner of the natural capital, paymemtecosystem services will not achieve its
intent; that is, to provide an economic incentivebantial enough to discourage the
landowner from developing his land. However, ihecessary to remember that the owner of
natural resources is obliged by regulation to kbematural capital.

It is clear that the downside of such a measurel ah any regulation for
environmental protection, is to discourage cond@naeyond the level determined by the
law. Conservation beyond the level required byléivein each tract of land will be achieved
in settings that allow the owner of the naturalizgo obtain profit: the voluntary payment
for ecosystem services; and the regulatory payrfegnecosystem services for stimulating
conservation off-sit&".

The commitment of the principle of resilience tondeterm efficiency in the
management of natural resources requires mechatisihensure the perpetuity of preserved
lands. Market mechanisms associated or not withlagigns must be designed in a way that
prevents the easy conversion of currently protedsedl into developed land when the
economic incentive endfS. There is lack of certainty regarding the permareof wetlands
protected under the wetland banking system, whgobne of the main disadvantages of this
market mechanism. In Brazil, this issue was adécedy characterizingeserva legalas an
obligationpropter rem a permanent restriction on the usufruct of threlJavhich must to be
respected by every future owners However, if the compensation ofserva legalis made

through the use ofervidao florestalthere are no guarantees that such vegetationbwill

37 The regulatory payment for ecosystem servicestfonulating conservation off-site causes preseswani
ecosystems above the level required by law if a®rsid the land of the owner of natural capital @ldh
considered the whole national territory coveredhat ecosystem, there will be no net-gain becaese t
conservation above legal requirements at the l&tioecowner of natural capital was compensatecbydss of
natural capital in the land of the developer. dwever, the national law requires that compensatifésite is
done in a tract of land larger than the land tleafegcause to the compensation (for example, 1@3 atiand
protected off-site, for each 50 acres of develdpead), than the regulatory payment for ecosystewices for
stimulating conservation off-site will generateed gain.

338| EoPoLD supranote 7at 244 - 245,

339 MILARE, supranote 293, at 753-54.
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protected after the ending of the servitude, bexdlus servitude is not required by law to be
permanent.

The obligation to preserve the whole ecosystemamisvthe utilitarian selection of
protected species and ecosystem services becausyevimanages the natural resources will
be forced by the agencies’ guidelines to presetivspecies, not only the ones that have
economic value.

In conclusion, the payment for ecosystem senige®mpatible with the principle of
resilience solely as long as it is preceded bygalegion that ensures the preservation of the
ecosystem in an area where conservation is wellvknto be needed to fulfill ecological
requirements for keeping ecosystem resilience. Mahy payment for ecosystem services can
be used to promote protection in areas where tlp@ritance of preservation is secondary, or

where the results of preservation are being tdsgeatiaptive management decisions.

3401 aw n. 6938/1981, art. 9-Aaput(Braz.).
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CONCLUSION

Sustainable development is essentially a meamaptement théand ethic.Failure in
doing so risks reducing the concretization of dnatale development to mere duplication of
old development, so called the kind of developntleat gives sole consideration to economic
growth, not to environmental preservation.

The acknowledgement of the principle of resiliefile the vacuum existing in the
operationalization of the principle of sustainallevelopment regarding situations where
environmental protection cannot be conciliated watonomic growth. The principle of
resilience prevents this vacuum from being fillgdtive most powerful interest in the conflict
— the economic — by providing greater legal pratecto the weakest interest in the balance —
the environmental. The principle of resilience adiustes justice in a situation of natural
inequality by prioritizing the preservation of teavironment in decision making. Thereby,
the principle assists the Law to fulfill its mostominent function of applying justice to
concrete cases.

The principle of resilience also obliges decisioakers and operators of the law to
consider the long term effects of their acts omreaand on present and future generations. By
infusing ecological long-term concerns with patteafi occupation of land, consumption and
production, the legal principle of resilience gudegs that old unsustainable patterns are not
replicated during rebuilding after natural disastand relocating displaced people. The
ultimate result is the prevention of disasters #mel avoidance of repetition of palliative
measures.

The principle of resilience provides an ecologifaindation to economy which
stresses the value of replicating components ofogmal resilience in economy. The
principle enhances the enforcement of sustainalakel Yy acknowledging that economic
growth must be restrained when deemed necessapyet@nt total exhaustion of natural
resources. Therefore, the application of the ppllecto economy calls attention not only to

restrictions on the exploitation of natural resesrbut also to the need to close the life-cycle
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of materials through “reuse and recyéfé” In a broader sense, the principle acknowledges
that humans must live in such a way as not to inp& maintenance of ecological functions
that ensure the provision of resources and serwddsh both society and the economy
depend upon to continue existing. As the final Itesti this effort is the maintenance of
subsidies for a balanced society and a stable ewpnd is possible to affirm that the
principle of resilience provides greater econonfitciency in the long term and a deeper
understanding of economy.

The inclusion of ecological concepts in the funoing of the economy can accelerate
the adoption of green economy and make it mordieasbecause the principle of resilience
provides not only an ecological foundation, butoals moral background to the green
economy, which is essential to prevent this conéeph being sidetracked by traditional
economic interests during implementation.

As demonstrated, the use of the principle of reisde will have tangible and practical
benefits for society. However, this article does egpouse the principle of resilience only for
its utilitarian benefits, but also for its valuesdafor the benefits it will generate to nature
itself. Therefore, it is a basic premise of thenpiple of resilience that its ethical values be
enforced even when no utilitarian benefits are etqukto arise from it.

The social enforcement of individual and moral gations generated by the principle
of resilience requires education for conservatiomider to enable people to internalize the
inherent value of nature and the goal to live imf@ny with the land mechanism. Education
for conservation also provides people with the asasy knowledge to identify how resilience

is being harmed and what they can do to prevemisies effects on nature.

31 The idea of closing the life-cycle of materialsigeady present in some countries’ experienc€hima, the
National Development and Reform Commission is segto implement the concept of circular economy,
whereby “one facility’s waste, including energy,tea materials - as well as information - is anoffaeility’s
input”. Laszl6 Pintérinternational Experience in Establishing Indicatdos the Circular Economy and
Considerations for China, [ISD (May 2006),
http://www.iisd.org/pdf/2006/measure_circular_ecmyo china.pdf (quoting NDRCLhe Circular (Recycling)
economy in Ching2006)). In the United States, the Resource Coasiervand Recovery Act (RCRA) adopts
the “cradle to the grave” approach, which tracksandous waste from generation to disposal requisiagte
generators and transporters and on owners of tesfrstorage and disposal facilities to sign arepkee record
on the waste characteristics, origins and fingbaksl. Resource Conservation and Recovery Act,32 U
86922(a)(5). SeelRTER, ET AL, supranote 6at 743-772.
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Because the principle of resilience addresses nmhgations vested with legal
enforcement, it cannot be considered a sectonatipte, applied solely to conducts practiced
by environment agencies; rather, it is a crossraytprinciple that must be applied at the
highest level of private and public institutionsarder to influence decision making in every
sector*?

This article repeatedly demonstrated that the fatinds of the principle of resilience
are already present in International Environmehéal and, consequently, that this is already
a general principle of International Law. Althoutite principle already exists buried within
other principles, we can only enjoy its benefitsl apply it to legal procedures when it
becomes expressly recognized and systematizec imtérnational level. Thus, the principle
can be incorporated in future treaties and infleetihe interpretation of existing international
agreements; it can also be recognized in domestic thereby shaping new regulations and
influencing the interpretation of domestic law bglges and administrators.

Since the adoption of Agenda 21, States have camentlerstand and to apply
sustainable developméfit In twenty years, environmental problems becamesaoThe
patterns of deterioration show that conservaticthauit resilience is not enough. That is why
this article concludes that, after the recognitioh the principle of resilience in the
international legal system, the next step for enguimplementation of the principle in the

international sphere is to infuse Agenda 21 withghinciple of resilience.

342 The cross-cutting applicability of the principleresilience is in consonance with concerns repiate
expressed during the discussions about desiraéerfss of policies on sustainable consumption andyztion
held at the Intergovernmental Preparatory MeetiBilj for the nineteenth session of the United Naio
Commission on Sustainable Development (CSD 19), Sammary of the Intergovernmental Preparatory
Meeting for the Nineteenth Session of the ComnniggicSustainable Developmensl. 5 n. 293 BRTH
NEGOTIATIONSBULLETIN, 6-8,available athttp://www.iisd.ca/csd/ipm19/ (last visited Now,12011) (quoting
Toolseeram RamjeawoBustainable Consumption and Production effortslidSSIntergovernmental
Preparatory Meeting for the Nineteenth Sessiom@f@ommission on Sustainable Development, New York,
U.S., Feb. 28 - Mar. 4, 2011).

343 “Humanity stands at a defining moment in histde are confronted with a perpetuation of dispasitie
between and within nations, a worsening of povértyger, ill health and illiteracy, and the contimgu
deterioration of the ecosystems on which we dependur well-being. However, integration of enviroant
and development concerns and greater attentidreta will lead to the fulfillment of basic needs proved
living standards for all, better protected and nggabecosystems and a safer, more prosperous filaneation
can achieve this on its own; but together we dara-global partnership for sustainable developidhtited
Nations Conference on Environment and Developniiotde Janeiro, Braz., Juen 3-14, 198@enda 21U.N.
Doc. A/ICONF.151/26/Rev.1(Vol.l), Preamble 1.1.
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