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A Ciritical Aalysis of thdJse of Environmental Impact Assment as a vehider the
Operationalisationf Biodiversity Offsetting

Rachel Morrison, University of Manchester for the Degree of Doctoilo§&bhy, 2016

Abstract

Biodiversity offsetting mechanisms are increasingly applied worldwide as a new solution to the current
biodiversity crisis. The offgeng approach isdealised as a namsto achieve no net loss of biodiversity
Offsettingmechanisims aim to quantifyresidual biodiversity losses and enalevelopers to account for
residual impacts ofgite. Despite rising global application, the effectiveness of offsetting is by no means
assured. The question of whether and how offsetting can perationalisedto achieve no nelosshas
become a key focal point in debates surrounding their effectiveness. Environmental Impact Assessment
or EIAKIF & 0SSy LJ NI NI &S R Afdd @teddatiig dlfsetiing ntiziexistihg corporate
management sysgims and planningystems and therefore a key factor ovédrow offsetting mechanisms
operate Thisresearchcritically investigatd the nature of integration and interactions betwedElA and
offsetting using athree phasequalitative research dégn, whichbrought together analysis of emerging
policy, expert interviews and idepth case studies

The studyprovidesinsight into an emerging relationship between EIA and offsetting which is highly
differentiated. It finds that EIA has considerable wslue in the operationalisation of offsetting. The EIA
process can playariousroles in triggering offsets and in providing an analytical framework for offsetting
metrics.However there are also clear conceptual disconnections between these two mesingnivhich

limit the utility of EIA for operationalising offsetting and can equally place these two mechanisms in
conflict. Interviews with policynakers and practitioners reveal disillusionment with current EIA process,
a perception that problems with El@uld have negative implications for offsetting, and a minority view
that offsetting could be a catalyst for change in EIA practice.

Case studies of the application of offsetting in four UK development planning applications give insight into
two main forms of integration. These are based on different interpretations ef\thlue and purpose of
offsetting in relation to EIA. First, offsetting mies have been integrated analytically into the EIA process
and used as a new methodology. Second, in instantesce consecutive integration, offsets have been
bolted-on to the EIA process to provide @fte solutions to unavoidable impacts. Throughabptical
integration, offset metrics can extend impact identification, challenge the place of subjective expert
judgement and the acceptability of residual impacts, and provide a measure of mitigation
(in)effectiveness. In contrast, under consecutive formisitgfgration, the application of offsetting is much
more dependent on subjective conceptualisationf impact significance and subject to existing
6SI1ySaasSa Ay (GKS 9L! LINRBOSaad ¢KSNBF2NB:I GKS F2NY
for how it works as a tool for mitigation. This research does not suggest that EIA and offsets are
incompatible, lut, that the uncritical combination of these two mechanisms should be avoided.

These and other research findings suggest that despite complaints about the validity and reductionist
nature of offsetting metrics, in relation to EIA they could have pragmediue as a management and
negotiation tool to engender change and account for current disillusionment with EIA performance.
Furthermore, he dynamics of integration and interaction between EIA and offsetting, in the UK context,
highlight fundamental que®ns still surround what offsetting is trying to achieve and the particular
problems with the planning system we are trying to resolve through offdets future practice this
research highlights that we need to pay greater attention to the variabititpfisetting practice, to
acknowledge different interpretationgormulations and outcomes.
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1. Introduction

1.1 Conservation Controversies

Interventions for wildlife and nature conservation can be higbontroversial. Exclusionary
O2yaSNBIGAZ2Y L2 f A OASa KIgSs KA a2 Nrigesst £ & > az
conservatio®> (G KS ONBF A2y 2F ylFGA2y It LINJ& FyR 3ALY
exclusion of native people and the septima of nature and society (Brockington, 2002).
Contemporary conservation controversies are ledalnyew wave of cawwe-shouldwe moral

and ethical dilemmas surrounding the use of technology and genetic rescue to bring back species

from the brink of extinion, such as the Northern White Rhino (Callaway, 20d6gvento

NB & dzNNB Ol  4daIS 64 § satdhanth® r@eadineeting of speciederecandidates

include the European Great Aakdthe Passenger Pigeon (Revive and Restore, 2016). While a
proliferation of new conservation interventions in the form of Market Based Instruments or

MBIs, classified for their monetary connections and link to price signals (Hrabanksi, 2015;
Lapeyre et al., 2015I; Pirard, 2012), have divided the conservation coitynew market

based interventions, such as biodiversity offsetting or payments for ecosystem seaiees,

perceived paradoxicallyas both the commodification of nature and an effective way to finance

and promote conservation (Lapeyre et al., 2015; Blacald, 200). For the 21 century, the

criticality of these conservation controversies is only likely to increase in the face of the currently
biodiversity crisis.

1.2 Biodiversity in Crisis

. AZ2RAOGSNEAGEY &K2NIKIF Y Rthdsamliaf al brgahians an@Earth, thRih @S NA A (
variation and the ecosystems which they are apart2 NJ Y 2 NEB liféioh ¥kt & 6 tI8zNE MR |

et al., 2012:27). Our global biodiversity is the unique product of approximately 3.5 billion years

of life on earth (Katz1992), considered to be a cornerstone of healthy ecosystems (Hector and

Bagchi, 2007) and intimately linked to human wellbeing (MEA, 2005). However, global
biodiversity levels are widely acknowledged to be undergaireg highest rate of decline in

humanhistory (MEA, 2005; Pereria et al., 2012arnosky et al. (2011) highlight that the current

rate of species extinction is estimated to be somewhere in the region of 20 tioné8 greater

than background rates of extinctioNovacek and Cleland (2001) ogaise that the current rate

2F SEGAYyOGA2y O2dzxZ R FdzyRIYSydGltte NBaSi GKS ¥Fd
Planet Index, one of the main global metrics used to assess changes in global species abundance

of vertebrate species populatierfGraph 1.1), has been used to establish that there has been a

52% decline in vertebrate species populati@asundance levelbetween 1970 and 2010 (The

Living Planet Report, 2014).

The current net loss of biodiversity reported by Barnosky et al. (201Madé& and Cleland
(2001) and the Living Planet Index is widely attributed to a human induced acceleration of
natural rates, linkedo anthropogenic causes such as habitat change and loss, pollution, over
exploitation and the introduction of invasive spexiend climate change (as shown in Graph 1.2
below). Habitat loss, in particular, is thought to be the primary cause of biodiversity decline
(Hambler, 2011; Young, 2000; MEA, 2085} & Sy @sh thethfimar fooéprint on the planet
increases, biodiversitg S O f (PyriSra, £012:26). The magnitude and scale of hudraren
biodiversity loss create a crisis which is now one of the most pressing global environmental

13



challengesFimm, et al. 2014; Barnosky et al., 2011; Novacek and Cleland, R&@tia et &,
2012;Steffen et al., 2016

Graph 1.1 Living Planning Index (Living Planet Report, 2014)

-
|
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Graph 1.2 Portion of threatened species affected by each driver of biodiversity decline, including
mammals, birds and amphibians in the critically endangeradargered and vulnerable IUCN
Red List Categories (Pereria et al., 2012)
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In response to the biodiversity crisis, numerous mlalteral environmental agreements have
been adopted to try to address global biodiversity loss. These have generally takiennthef
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conventions, which can be understood as international agreements between two or more
countries which deal with a specific subject of common concern. Conventions are legally binding,
YR 2y 0SS NI GATASRO#BKSNIOR dn/tyeBdd\elai@IDR® &réseven W
major biodiversity related muHiateral agreements, including the Convention on Biological
Diversity; the Convention on International Trade in Endangered Species of Wild Fauna and Flora;
the Convention on the Conservation ofigviatory Species of Wild Animals; the International
Treaty on Plant Genetic Resources for Food and Agriculture; the Convention on Wetlands and
the World Heritage Convention artkde International Plant Protection Convention.

Most notably, the Conventionaln Biological Diversity, or CBD, relates to global biodiversity loss
and seeks to ensure that:

0By 2050, biodiversity is valued, conserved, restored and wisely used, maintaining
ecosystem services, sustaining a healthy planet and delivering benefitsi@deent
allpeoplé o6/ . 5% HAMAULO®

The CBD provides a globally unified agenda to tackle the conservation and sustainable use of
biodiversity. Biodiversity is also mentioned in the 17 United Nations (UN) sustainable
development goals, adopted as part of the3® Agenda for sustainable development (Goals 14
and 15 shown in Box 1.0jhe CBD lies at the heart of global conservation effélsvever, the
achievement of its overall aspiration has beproblematic (Chandra and Idrisova, 2011;
Butchart et al. 2010 The CBD originally committed parties to a significant reductitimeiglobal

rate of biodiversity loss by 2010. The failure to achieve this target was link&ijtblyart et al.

(2010), to the combined effects of increased human pressures and inadegoagervation
responses. In response to thi@lure, the CBD put forward an ambitisnew plan containing 20

new biodiversity targets (Aichi targets) to be met by 2020 (CBD, 2010) (see Box 1.1).

The future is not entirely bleak there have been some coassation success for individual
speciesNotably, 2016 saw the Giant Panda, the icon of the glodtonservation movement, re
categorisedfrom critically endangered tonly vulnerable by the IUCN (IUCN red GsUCN,

2016). Deinet et al. (2013) reportedhat although total levels of biodiversity in Europe is
decreasing there is evidence that some larger wildlife and bird species are making a cameback
Targeted species conservation, protection and reintroduction along with marginal farming land
abandonmenis leading to some conservation successes. However, these successes are few and
far between and dspite increased efforts and the expansion of protected areas, the cumulative
and expansive scale of tipeessure on biodiversity means that the 2020 targetssiill likely to

be missed (Tittensor et al., 2014).

In the face of seemingly continyand acceleratinglevels ofbiodiversitydecline, theGlobal
Biodiversity Outlook 4Secretariat of the Convention on Biological Diverstty14)called for
urgentaction to meet 2020 targets

GThe time for talk is done; it is now the time for action. The story is disruptive
OKIy3aSd 5A&aNHzLII GKS Odz2NNBy(d LI NFRAIY 0SSOI dza !
enouglE Inger Anderen, 2016 IUCN World Conservation Congre83&)

In order to achieve aspiration to halt biodre@ly loss the CBD is pushing for ttsealing up of
financing and resources to halt biodiversity loss and the degradation of ecosystems. In essence,
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an increase in government responses and interventiansrisure they are commensurate with
the scale of biodiversity decline and the strengthening of conservation measures.

Box 1.1 Global Biodiversity Commitments

Global Biodiversity @mmitments
Convention on Biological Diversity Aichi Targets:

I AOKA ¢FNBSG pY . & wnuwns GKS NIGS 2F f1
feasible brought close to zero, and degradation andfaSy G G A2y A& &ai

Aichi Target 11: By 2020, at least 17 per cent of terrestrial and inland water, and 10 pq
of coastal and marine areas, especially areas of particular importance for biodiversit
ecosystem services, are cons8rik X

Aichi Target 12: By 2020 the extinction of known threatened species has been preventg
their conservation status, particularly of those most in decline, has been improved
adzaidl AySR X

Aichi Target 13: By 2020, the genetic diversity of cultivapants and farmed and

domesticated animals and of wild relatives, including other socioeconomically as w
Odzf GdzNI f e @FfdzZ oftS alLISOASazT Aa YlFAydhl

Sustainable Development Gals.

Goal 14: Conserve and sustainably use the oceans, seas and maduees for sustainablé
RSOSt 2LIYSyiX
14.5 By 2020, conserve at least 10 per cent of coastal and marine areas, con

with national and international law and based on the best available scier
AYTF2NXYIEGA2Y X

Goal 15: Protect, restore and promote saistable use of terrestrial ecosystems, sustaina
manage forests, combat desertification, and halt and reverse land degradation ang
OA2RAOSNBAGE f2aaxX

15.1 By 2020, ensure the conservation, restoration and sustainable use of terrg

and inland feshwater ecosystems and their services, in particular forests, wetlg
Y2dzy G Aya yR RNEfFYRAX
15.4 By 2030, ensure the conservation of mountain ecosystems, including

biodiversity....

15.5 Take urgent and significant action to reduce the degradatf natural habitats,
halt the loss of biodiversity and, by 2020, protect and prevent the extinctiol
threatened species.

1.3 Conservation Interventions

The repeated failure to meet targets to halt biodiversity loss triven a dversificationof
conservation interventions and strategi@Rands et al., 2010l an attempt to up the scale of
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the response to the biodiversity criss multitude ofnew interventionsand mechanismbkave

been introducedto try to tackle he various threats and pressures on biodivergi@iobal
Biodiversity Outlook 4, 2015Proposed solutions and interventions to combat the biodiversity
crisis have expanded beyond protected sites and species, to inclugdewtsm, environmental
certificaion, payments for ecosystem services, or the use of campaigns to increase
environmental awareness and funding, agricultural subsidies for nature conservation,
biodiversity offsetting, biodiversity action plans and strategies, and constructioest pratice
standards (Brown, 2002Rands et al. 20)0There is now an extensive portfolio of possible
strategies and interventions which can be employed, in parallel, to trgverse the trend of
biodiversity loss.

At the root of biodiversity loss is the citiot between economic growth and the conservation of
biodiversity(Young et al., 2007Particularly, the direct loss of habitat through land use change
and built environment, with its highly altered landscapes and rapid huosarsed changes to

local ecogstems, is accepted as a major driver of biodiversity chaRgee(ra et al., 201ala

et al.,, 2000)There has been a considerable effort to try to shift from a position of conflict
between development and conservatipto improve conflict management drmovetowards

more sustainable development moddls.g. Petersson et al., 2013; Redpath et al., 20E8}

the built environment a key strategy to achiesastainable developmeritasbeen an increased
focused ormitigationas ameansto minimise impacts o biodiversity caused by developments.
Within the field of biodiversity conservation, mitigation approaches have always been seen as a
more developmerdriendly alternative to strict environmental laws, allowing development to
occur when environmental lawsight otherwise prohibit development (Wood, 200Bjowever,
Drayson and Thompson (2013) highlight that mitigastnategies arealso an essential part of
reducing impacts on biodiversijtystressing thatéthe flaws in the system that allows built
developnent to contribute to biodiversity loss need to be identified and remedied 5 NJ € a 2 y
Thompson, 2013:103see also Novack and Cleland, 2011)

How best to mitigate for the complex problem of biodiversity loss, and reconcile development
impacts with biodlversity objectives, has been a continual concern for biodiversity conservation
and efforts to meet global commitments to halt declining biodiversity levels under the CBD
(Adams and Redford, 2002; Brown, 2002). One of the most recent additiotine field of
mitigation, introduced as part of the push to scale up response to the biodiversity crisis, is
biodiversity offsetting which is increasingly promoted alseg piece of the puzzle to achieve
targets to halt decling biodiversity levels (ten Kate et 2004; IUCN, 2014; BB&QR2012;
Gillespie, 2012).

GThe current planning system, largely without offsets, results in a significant
Odzydzf  GA DS f20qd 12 ODRIRAUDSNEAADEASWE oI &

Iy R

LINB

LINE2SO0GaQ NBAARdZ f pagsOmexdrande YoRtheSgo@mNB y Y Sy G I €

benefits of jobs and revenue. Contemporary expectatiares for net social,
environmental and economic gagrdemonstrated by a more rigorous approach to
the quantification of impacts and benegt&en Kate, et al., 2013:17 and 22)

Biodiversity offsetting is part of the new wawgéconservation approaches which aim to achieve
more for biodiversity conservation through introducing new techniques and mechafGBEGD,
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2013), and moving beyond the protectionist agenda towards intervention ecology and increased
ecological restoration(Suding, 2010)However, as highligted in section l.hiodiveristy
offsetting is also a controversial conservation intervention.

1.4 Biodiversity Offsetting

Biodiversity offsetting*hereafter offsetting or offsets)s increasingly promoted as a wivin
strategy to help halt biodiversity loss alongside continued economic development (Madsen et
al., 2011; ten Kate et al., 200®jlgrim and Elkstrom, 20)140ffsetting is an environmental
compensation tool which aims to achieve overall no net loss of bicgltyelevels through
guantifying biodiversity losses and providing a mechanism through which to deliver equivalent
gains offsite (ten Kate et al., 2004; Bull et al., 2013; Gardener et al., 2013). The cengtaditen
offsetting mechanisms is the trading environmental losses for restoration gains, through
permit systems and credidebit swaps, to try to balance the competing objectives of
development and conservation to achieve overall aspirations of no net loss of biodiversity
(Maron et al., 2016; SpasB015; Apostolopoulou and Adams, 2015).

Offsetting isidealised as a mechanism to achieve no net loss of biodiversity (ten Kate et al.,
2004), to drive increased levels of environmental restoration and counteract flaws in the current
system and work as #hissing piece of the conservation pug¢(@illespie, 2012)Not only is
biodiversity offsetting linked to reduced levels of biodiversity declinejthiatalso connected to

a multitude of other possible benefits such as increased efficiency, the garea markets

and new funding streams for biodiversity, landsc&gale restoration and greater benefits for
biodiversity (ten Kate et al., 2004; Kiesecker et al., 2009; Latimer and Hill, 2007).

However, the premise behind offsetting, the trading or gpiang of biodiversity losses in one
location for uncertain gains in another, has divided opinions in academia, policy and practice.

0Offsets, along with biodiversity and ecosystem valuation, use economic logic to
legitimise, rather than prevent, ongoing Witat destructiot Clide Spash,
Academic, WU Vienna University for Economics and BusineSgash, 2015:541

OWhere there is no alternative, biodiversity offsets can be useful. But offsetting can
be abused. If governments want to use this as a wirdmgsing for a prgrowth
agenda, as | fear that Britain does, it can be very dangér@tmny Juniper, NGO
member and Former Head of Friends of the EdrilVidal 2014).

oBiodiversity offsetting is controversial. People suspect developers of trying to buy

their way out of conservation requirements by compensating for biodiversity losses

somewhere elsdBut the framework offsetting provides has several advantages

that current wildlife legalisation does not offer, and we desperately need these if

% S Q NBachic®r UNJarget of halting biodiversity loss by 2206 Wdzf A . | { SNE
Practitioner and Biodiversity Expert, Balfour BealtyBaker, 2016).

Offsetting is also presented &greenwashing(Maron and Watson, 2015¥ash for damag@

(Brown et al., 2015), aheven referred to as @rojan hors&King, 2014). These criticisms are

based on ideas that rather than working as tool for conservation, through exchanging
biodiversity losses for uncertain gains offsetting could instead operateshaO Sy OS (2 { NI
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(Walker et al. 2009; Maron et al., 201(rherefore, the rising application of offsettingported

by Madsen et al. (2011)s occurring in combinatiowith increasing levels of concerns around

its ethics, effectiveness and implications. As summariseBdigr Unwin, Director General of

the policy delivery group at the UK environmental ministry Defra, at the first international
conference on offsettingt L R2y Qi GKAYy{1 L KIFI@S S@SN) aSSy
debate Peber Unwi, Defra Minste, in Vidal, 201

1.5 Evaluating Offsetting

Offsetting in many contexts is still in its infancy (Marsh, 2015). Therefore, we are still learning
and evaluating the potentiadf offsetting because itseutcomes are by no means resolved. In
this emergingield of research, there are, arguably, three main areas of evaluation currently
being undertaken. Firstly, thereagrowing body of research investigating the conceptualisation

of offsetting as a market oriented approachapeyre et al., 2015; Boisve2015, 2013;
Hrabanski, 2015; Coralie et al, 201&hd concerned with offsetting as the financialisation of
nature (e.gApostolopoulou and Adams, 2015; Blscher et al. 2Bbbertson et aj 2004, 2006;
Spash, 2015; Sullivap013). Secondly, there &longstanding body of research studying the
ecological performance of restoration sites, and the achievement of no net loss or desired
ecological targets through compensation approaches and offsetting schedtesde et al.,
2002; Gibbons and Lindenmayer @0, NRC 2001; Matthews and Endress 200&obertson,
2006; Quigleyand Harper 2005Mack and Micacchion 2006Burgin, 2008Raceand Fonseca,
1996). This research broadly suggests that the effectiveness and performance of restoration is
guestionable withrelatively mixed reviews in terms of general instrumental effectiveness.
According to Quigley and Harper (2006) the current application of offsets are at best slowing
down, but not halting the rate of habitat loss. Thirdly, and in response to concerns drti
ecological performance of offsetshere is also a growing body of conservation literature
concerned with the technical challenge of implementing offsets. This body of research has begun
to investigate the operational conditions and ecological caygimcy factors that could enable
offsetting to best achieve no net loss of biodiversity (Gardner et al., 2013; Gardner and von Hase,
2012; Bull et al., 2013; Maron et al., 2016; Norton, 2008; BBOPaz2f)¢2UCN, 2014; Pilgrim

et al., 2012)Essentially ltis research is»ploringwhether and how offsetting systems can be
operationalised to achieve no net loss.

The question of whether and how offsetting can be operationalised to achieve no net loss of
biodiversity has become the key focal point in debassrounding the effectiveness of
offsetting, anda critical discussion point for the design of an increasing number of offsetting
systems worldwid€Quétier et al., 2014; Gardner et al., 2013; Treweek et al. 2009; ROTH).

As an emerging field of resed, whether and how offsetting systems should operate has largely
focused on technical questions, such as the design of offsetting metricsmgalveset al.,

2012; Quétier and Lavorel, 2011; Bull et al., 2014), how to determine the best spati@hocat
for offsets Kiesecker et al., 2002010), and the design of frameworks to determine the
Wifsetabilitybf impacts (e.g. Pilgrim et al, 2012). Collectively, this body of research has built up
a wide range of challenges and issues for consideratiopenationalising offsetting, as outlined

in Gardner et al. (2013), Bull et al. (2013) and Maron et al. (2016). However, these studies
generally consider offsetting, and its effectiveness, in isolation rather than embedded and
interacting within existing dols for environmerdl governance and regulatory frameworks.

19



Offsetting is unlikely ever to be used as a sole policy for biodiversity conservation, yet the
interaction between offsetting systenand existing regulatory frameworks and instruments is
relatively unstudied and the implications faffset effectivenessare unknown There is a
growing appreciation of the need to study these connections, and the effects of planning,
implementation and management deficiencies on the achievement of no net lossn& amdd

von Hase, 2012; Tisheew et al., 2010; Race and Fonesca, 1996).

1.6 EIA and Offsetting

Environmental Impact Assessment, or EIA, is a globally applied procedure for environmental
appraisal It isan established approadbr forecasting the possiblensironmental consequences

of development proposals antbr determining appropriate measures to avoid, reduce or
compensate for impacts (Canter, 1996). EIA is applied worldwide and likely to begarkey

the existingregulatory framework for offsettingcrossinternational practice(BBOP, 2009
Hayes and Morrisoi$aunders, 2007; Middle and Middle, 2012; Melton, 2005; Gillespie, 2012;
Brownlie and Botha, 200®oswaldet al., 2012; Slootweg et al., 2010he core link between

EIA and offsetting is theitigation hierarchy, which is fundamental to both the EIA process and
the application of offsettingln literature and guidance related to offsettinglAis already
referred to as an obviou® S K koGl &operationalisation of offsetting (BBOP, 280 and
offsets haveeven beendescribed as a subset of the impact assessment paradigm (Race and
Fonesca, 1996). Furthermoi@pswald et al. (2012) highlight that offsetting systare already
closely linked tcEIA regulations in South Africa, Mexicoil&China,and Pakistan.Therefore,

EIA is a key part of the wider context within which biodiversftgets will be operationalised.
However, exactly how EIA and offsetdll interact, and how this might shape also the
effectiveness of offsets, has raeed relatively little investigation (cf. BBOP, 2809

The integration of EIA and offsetting has generally been assumed to be positive rather than
actively investigated or critically reviewestt present offsets arggenerally not considered part

of impact assessment (Gillespie, 2012nd exactly what the integration of offsetting and EIA

will entail is far from clear. EIA and offsetting derive from quite different origins and remits,
therefore their compatibility and degree of integration could be cdéexp There is also an
extensive body of existing research and criticism related to the ecological component of EIA
(Drayson and Thompson, 2013; Tinker et al.,, 2005; Thompson et al., 1997; Treweek and
Thompson, 1997; Slootweg et al., 2010), which bringsduestion whether it is even advisable

to link up these two mechanisms and to what degree offsetting could enhance the EIA process
(Jay et al, 2007). If offsets are likely to become part and parcel of impact assessment there is a
clear need to criticallconsider the compatibility of these two environmental management
mechanisms, the implications of tmeintegration and the outcomes forboth offset
effectivenessand EIA practice

1.7 Research Remit

The remit for this research was to critically investegdhe relationship between EIA and
offsetting and outline the possible dynamics of their integration and interaction. Through
investigating the connections and compatibility of these two mechanisms, this research hopes
to provide a clearer basisforintdgli A 2y | YR 02 YY Sy i vehidl® (r ®iSetsNR f S
Through exploringntegration, this research also aims to establish anotperspectivefor the
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wider debate on the operationalisation and effectiveness of offsetting, and on the role abEIA
a tool for environmental management and sustainable development

Research aim:

To analyse whether biodiversity offsetting can stem the continual decline in
biodiversity as a compensation tool in EIA

Research Objectives:

Objective 1 To review the treoretical basis forandthe controversiesurrounding
the operationalisation of biodiversityffsetting as a new solution to the biodiversity
crisis.

Objective 2 Tomap outexpectations around the integration of biodiversity offsets
and EIA, and the pode dynamics of their interaction

Objective3: To explore the connections betwedmdiversity offsettng and EIA in
emerging practice and identify any possible areas of interaction and evidence of
implications.

Objective 4 To criticaly reflect on theoutcomes ofintegrating EIA and biodiversity
offsetting in existing planningracticeand the implicationgor the treatment and
management of biodiversity impacts.

1.8 Thesis Structure

Following on from the introductionChapter 2 outlines the current kwledge andresearch
developments surrounding biodiversity offsetting. First, summarising the background to
offsetting, by highlighting the extent of the biodiversity crisis and the place of biodiversity
offsetting within the spectrum of different conserian strategies. This provides a clear picture

of the factors which have contributed to the promotion and proliferation of offsetting
mechanisns. The key concepts and characteristics of offsetting, as a strategy to halt the
biodiversity crisis, are disclex$, focusing on offsetting as a compensation mechanism and a
market based approach. After developing a picture of the origins, conceptual characteristics and
potential role of offsetting as a conservati@trategy, the review then assesses offsetting
mechanisms asa controversialconservation toal Ths Qiapter hghlights issues of ethics and
effectiveness surrounding ecological restoration and valuatiplus more fundamental
concerns around the possible effsaif the option to offset on decisiemaking.Finally, the
literature review explores current research surrounding the operationalisation of biodiversity
offsetting, outlining the core conceptual challenges in offset system design and the development
of universal principles for offsetting practicené&lly, the review introduces EIA as part of the
wider receiving environment for biodiversity offsetting and outlines the part it could play in
offsetting.

Chapter 3 introduces a framework for examining the integration of EIA and offsettimgy. Th
Chapter oulines EIA as an established procedural approach to predicting environment impacts,
and as anexisting framework through which to propose mitigation for the potential impacts
caused by development projects. The possible dynamics and dimensions of iegnatithen
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discussedA framework for integration is then developeatirough reviewing existing literature

and conceptual approaches in the field of integrated assessment. Chapter 3 then provides an
initial comparison of EIA and offsetting, based on thegration framework. The comparison
shows that the relationship between these twoenhanisms is far from clear cUEIA and
biodiversity offsettingare not necessarily incompatible but have a number of conceptual
differences and world views. The outputtbe Chapter is the development of a research focus

on the investigation of integration.

Chapter 4 describes the methodological approach adopted to investigate integration, outlining
a threephasedresearch desigto explore the relationship between EIA aaffsets in the UK
context. The choice of the UK context as the domain of investigation is explained, linked to
exploring an emerging offsetting system without a fixed relationship between EIA and offsets.
The first phase of the methodological strategy uses on piecing together a genealogy of
offsetting in the UK to emphé&se any prior consideration of the role or relationship between

EIA and offsetting. The second phase focuses onseuttured interviews to build up a picture

of the expected dynamicand dimensions of the relationship between EIA and ofiisgt This

leads into the final phase based on developing a snapshot of emerging practice via comparative
case study analysis. The main limitations of the study are also outlined.

Chapter 5 reports o the domain of investigatiqmroviding a detailed picture of the history and
development of biodiversity offsetting policy and practice in the UK. Thégpter tracks the
evolution of offsets from early forms of environmental compensation to full seaswdtation

on Englishpolicy proposalsand evaluations of the government pilot$hrough analysing the
development of offsetting in the UK, thikapter highlights policy creep and evolutiohideas
surrounding offsetting, alongside a variety of differédorms of offsetting in practice based on
different institutional arrangements, actors and agendas. In relation tg i8 Chapter
suggestdhat there has been little formal explicit consideration of the role in policy, but some
evidence of concern arau the connections between EIA and offsets.

Chapter 6 explores the findings of 23 sestructured interviews investigating expert
expectations around the integration and interaction of EIA and offsetfinbighlightsfour
dimensions of the prospectivesliationship between EIA and offsetting, including wsdue,
conceptual disconnections, possible procedural and behavioural risks and returns. These
different dimensions are used to build a preliminary model of the possible different degrees of
interactionand integration of EIA and offsetting.

Chapter 7 builds on the findings of Chapter 6 by providing a snapshot of the relationship
between EIA and offsetting in practice. T@spter reviews the findings of four cases studies
by discussing different formsf connection between EIA and offsetting, including structural,
causal, substantive and delivery connections. The comparativestageanalysis in Chapter 7
illustrates a range of different structural connections between EIA and offsetting, based on
different interpretations of the value and purpose of offsettinghesedifferent structural
connections are thenlinked into different implications for impact identification, impact
significance and the mitigation hierarchubstantive and delivery connectis are used to
discuss areas of disconnection.
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Chapter 8 synthesises the empirical findings of Chapters 5, 6 ,atme&rébyprovidinga clear
picture of the possible outcomes and degrees of integration and interaction of EIA and
offsetting. This Chapterecaps the research premis¢hen collates the research findings to
provide an overall conceptual model of the relationship between EIA and offsetting. Based on
the research findingsa number of discussion points are outlined for both future EIA practice
andfor the conceptual and practical development of biodiversity offsetting.

Finally, Chapter 9 provides set ofclosing reflectios for the thesisultimately concluding on
the integration and ingraction of EIA and offsetting. It outlines the main conduasion the
potential relaionship between EIA and offsets areflects on the researclaim andobjectives.
The mainlimitations of the study and the implications of the resealate acknowledgedAreas
for future research are highlighted.
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2. Literature Review:Offsetting Qigins, Controversiesand
Operationalisation

2.1 Introduction to the Literature Review

Chapter 1 provided an introduction to the research, outlining the research aim and objectives.
The remit for this Chapter is to expand the reséacontext and background by reviewing the
origins anccontroversies surrounding theperationalisation of biodiversity offsetting. Firthe
Literature Review outlines the biodiversity cribisexploring current levels of biodiversity loss
alongside itsdrivers and consequences. Thext step is tothen assess the main proposed
solutions to biodiversity decline, and the place of biodiversity offsetting within the wider field of
biodiversity conservation. The conceptual foundations and main assumptiarfésefting are

then discussedprior to outlining its many controversie§he review therexploresa growing
body of research focused onthe technical challenges and issues surrounding the
operationalisation of offsettindo best achieve no net loss ofbiodiversity. Thelink between
biodiversity offsetting and EIA i&xplored and identifiedas acritically under investigated
componentof the operationalisation of offsetting

2.2 Declining Biological Diversity: Trend3rivers and Consequences
2.2.1 Trendsn Biodiversity Levels

Figure 2.1 The Transgression of Planetary BounddReskstém (2009).The inner green
shading represents the proposed safe operating space for nine planetary systems. The red
wedges represent an estimate of the current positiorefrh variable.

Climate change

Planetary boundary studies suggest that anthropogenic pressuresuaténg our planet to its
limits (Rocksim et al, 2009 Steffenet al, 2019, resulting in a growing number of global
environmental problems, including: the generatia@i unsustainable levels of wastepil
degradation air, water and land pollution, ocean acidification, lack of safe and sufficient
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freshwater, climate change, aritle loss of biodiversity (Rockstroet al,, 2009; Stefferet al,
2015. Out ofall the enwronmental problemsiepictedby Rocksiim et al, (2009 in Figure 2.1
it is evident thathe lossof biodiversityisin the most critical positiopwith an ever growing body
of evidence charting declining global biodiversity leyelg. Myers 1990 Pimm et al. 2014
Pimm, 2001; Novacek and Clela@@01;Graph 2.1)Levels of global biodiversity loss are now
thought to be at thehighest rate of dedtie in human history (MEA, 2009hehuman induced
acceleration of species extinctiols estimated to besome 20 to 500 times greater than
background rates of extinctiofwilson, 1992; Ladle, 200$tedmarEdwards, 199/AWWoodruff,
2001). The magnitude of biodiversity loss has evmendescriled ascomparableto that of a
major prehistoric global extinctionwents by Novacek and Cleland (200®hilst Whittakeret
aloHnnnov NBFSNE underassault anaRlab@ Sa8BOA G & | & @

Graph 21 Levels of global biodiversity loss since the 1§WD&/F Living Planet Report, 2012)
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The causes behind biodiversitgiecline are well established and firmly attributed to
anthropogenic stresseshe ever increasing exteraf sociceconomic alteration of the natural
environment for anthropogenic gaie.g.StedmanEdwards, 1991.adle, 2009; Sakt al,, 2000;
Novacek ad Cleland, 2011, Gast@nd Spicer 2004VEA, 2005)As society convestland for
agriculural use,the diversity of ecosystems is redugedly building roads, landscapes and
ecosy$ems are fragmentedand by dumping waste or applyingesticides ecosystemsand
habitatsare degradedA range of factorare catalogueés drivers of biodiversity lossicluding
habitat loss and degradation, the introduction of invasive species, human overpopulation,
climate change and pollution, and overharvesting and extinctascades (e.g. Gaston and
Spicer, 2003; Ladle, 2009).

oPrimary habitat loss, disturbance, and fragmentation arguably represent the
greatest immediate threats to the global persistence of biodiversity and
LINE @A 4 A 2YAY Burtadet ab 2024883 0 SY ¢
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Within the range opossibledrivers, habitat loss or land use change is commonly thought to be
the most critical cause of hiliversity decline (Hambler, 2011; Young, 2000; MEA, 2005
Essentiallythe more societiesdevelop, the more we impact on daiversity. Thisdecline in
biodiversity levels is rarely an intended consequence of huatdions but an unintended side
effect or economic externality (Rands$ al, 2010).However, apitalism and the continued
quest forgrowth, areconsidered to be athe heart of dramatic ecological changkskedto the
acceleratiorof ecosystem transformatiasand biodiversity decline globally over the last century
(Foster1996 Kovel2002. As levels of economic development continue to increase during the
21 C the stresses and pressures on the environment and biodiversityoahgpredicted to
further accelerate (MEA, 2005).

2.2.2 The Importance of Biodiversity and Gaguences of Decline

BiodiversitRy A& | NBtFGABSte ySg (GSN¥I2 dWwedAi gSR
RA @S bEhe bidogist Edward Wilson (National Forum on Biodiversity, 1986; Wilson, 1988)
and formulated in responseto concern about tie loss of organismgommunities and entire
ecosystems.

GThe variability among living organisms from all sources, includintgr 'alia’
terrestrial, marine, and other aquatic ecosystems; and the ecological complexes of
which they are part: this inclides, diversity within species, between species and of
ecosystens(CBD, 1992, Article 2).

Biodivesity describes theaumber of species of plants, animals, and miorganisms the many
different ecosystems on the planet which they inhadnitd the enormos diversity of genes that

they contain(MEA, 2005)Thaefore, theterm biodiversity is, in essence, an expression of the
Wariety of life onS I N{iakl€) 2009)The inclusion of ecosystermand relationships between
speciesindicates that biodiversitismuch more than another term for species variety, diversity

or richness, but also encompasses the complex relationships of communities, habitats, spatial
groups and temporanteractions between species

By the 1990sbiodiversity hadbeen incorporate into the global environmental agendas a
mainstream policy concerriollowing the ratification of international agreements to conserve
biodiversity through the Convention on Biological Diversity (CBD) in 1992 (Thompson and
Starzomski, 2007).

oBiodiversiy is used both as a broad political term (as shorthand for the living life
support systems of the world) and in a more scientific and technicaléssenge. € NBR y 2
2000:20).

The inclusiorf biodiversityin the global environmentahgendameans thathe term isnot only
scientific butalso political in natureintrinsically linked to conservation and concerns over the
loss of the natural environment (Gaston and Spicer, 2Q@4lle, 2002 The closeassociation
between biodiversity and nature conservatioreans hat biodiversityis connected toconcepts
such as sustainable use, ideas around limits to growasid resource consumption (Sanders,
2012).

Biodiversity is considered a cornerstone of healthy ecosyst&nesr(en, 2005, Duffgt al., 2007,
Hector and Bagéh2007. The loss of biodiversitdue to human actiog has the potential to
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reduce multitrophic-level interactions Costanzaet al, 1997and Schneiderst al., 2012, and
cause trophic cascade repercussionsndberget al, 1998 andTylianakiset al, 2008§.
Therefore biodiversity losssa criticalscientific concern for ecologistShe value of indiversity

is not solelyscientifig and alsounderstood differently by different people, depending on their
experiencestheir background andheir sysems of value. The most obvious distinctlmetween
these different kinds of valueof biodiversity is between the intrinsic and instrumental
perspecties

Box 2.1 Perspectives one IntrinsicValue of Bdiversity

OA thing is right when it teds to preserve the integrity, stability and beauty of the biotic commur]
It is wrang when it tend otherwisé 0 [ S 2 LIJAS&hd Courdry Apmad 89).

"The norhumanistic value of communities and species is the simplest of all to state: they sho
conserved because they exist and because this existence is itself but the present express
continuing historical process of immense antiquity and majesty. Long standing existence in N3
deemed to carry with it the unimpeachable right to continegistence'(Ehrenfeld 1972 Conserving
Life on Earth

"99 percent of all species that eMéved are now extinct. But | think we have an obligation, now, in
our generation and in foreseeable generations, to try to protect every species, try to maintain e
species, because virtually every species that is going extinct now is going exitatdunan
activity not because of naturgrocesses(Noss, 1996Conservation Biology

Environmental ethiciststress tlat biodiversity has intrinsic value:

O0Species have value in themselves, a value neither conferred nor revocable, but
ALINAYIAYIT FNRBRY | ALISOASaQ ft2¢3 66aA &QIA2Y I N
1985:731).

The intrinsic value of biodiversity is related teetidea that all life warrantespectbecause it is

the unique result of approximately 3.5 billion years of life on earth, independent from human
design and control (Katz 1992). By destroyimgdiversity we are interfering withthe un-
replicable outcomesf multi-million years of evolutiorBased on thipercepive, biodiversity is
valued for what it is rather than what it can bring about, its subjective intrinsic value (Sanders,
2012 see also Box 2.1Jhe ntrinsic valueof biodiversity means that itan be considered an
ethical or moral entityand itsconservation a social goal (Gustafsson, 20I8refore humans,

as a part of nature, have a moral imperativectinservebiodiversity (Leakey and Lewein, 1995;
Roughgarden, 1995), a position embodieg cdommand and control legalisation such as the
Endangered Species Act (Armswoghal, 2004).Under thisparadigm the prevention of
biodiversity loss is an ethical assertion (see Box 2.1), something that ougbtdone(Ravan

and McNeely, 1998).

Alongside intrinsic value, biodiversity alsoconsideredmportant for its instrumental valughe
value that humans attribute to an object or idea based on a perception of how that object or
idea can be of use to therfe.g. Justuet al, 2008). Under thenstrumental value paradigm
biodiversity is valuablesaaresource that generates provide food, profit, medicine or provides
inspiring scenery for us to enjoinstrumentalvalues link the loss of biodiversitynto hunger,
poverty, disaster and human suffieig. Thesevalues are discovered by humaaluersbut are
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not created by themBoth Daily (1997) and Costanza and Daly (1992) identify biodiversity as a
generator of ecosystem servicaad benefits for societywhich often cannot be replicated by
human tedinology.This utilitarian perspectiveoften aimsto quantify the impact of a change in
biodiversityvalueon our economy or human welfare, usingpnetary valuation tod suchas

total ecoromic value (Figure 2)ZEconomists have even expressed biodiveisstyfe insurance

for life itself (McNeil and Shei, 2002 his instrumentaperspectivehighlightsthe value of
biodiversity as a resource for society, as well as an ethical or moral factor, a perspective
embraced by the contemporary discourses of susi@ble development and ecological
modernisation Gustafsson, 2013

Evidently biodiversity has multiple forms of value and different motivations and arguments can
be used to defend and emphasi$e need for conservation. Althoughi& not a case of ei#r-

or for these different valudrames,their interaction has generated controversy. Particularly,
proponents ofintrinsic value argument perceive instrumental values as undermining their
position (Norton, 2000) Fundamentally, arguments around the impante of biodiversity
stress the need fora solution to the problem of biodiversity lossand presenting the
conservation of global biodiversity is a key challenge for tifec2htury.However thereis still
considerable debatabout the most appropriate @sponse(s) to the current biodiversity crisis.

Figure 22 Total Economic &ue of Ecosystem Conservation (Pagiolad,e2@04)

s o

Total Economic Value

. Non-use
Use value E
: value
Direct Indirect Option Existence
use value || use value value value
Example: Example: Example: Example:
-Timber -Water - Soil fertility - Rare species
-Recreation  purification -Biodiversity
-Carbon
sequestration

Pagiola et al, 2004

2.3 Strategies for the Conservation and Mitigation of Biodiversity Losses

GThe mainstream response the lossof biodiversiy promoted by conservation
groups aml adopted by governmesthas been the establishment of protected
areas. Today there are over 100,000 protected areas that cover approximately 12%
2F (GKS S| Ni KOEA&, 001908, | NBI 4
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Historically, iodiversity conservatiorhasfocusedon a protectionist agenda, seeking to reduce

biodiversity loss by reserving places for nature through sanctuaries, national patkse

reservesand concerted efforts athe preservation of a single specigsdéms 2004; Huton et

al., 2005; L& et al, 2010).Spatial and land use planning has been used to create protected

areas (e.g. National Parks, Sites of Special Scidntiéizst), and certain specigwotected

through the development of lawsegulations and lists €.g. European Protected Species or the

IUCN Red List)This approach to countering biodiversity loss is often referred to as the
Wrotectionisttradition’, ¥ 2 NIi NS a &4 ,@2NgSEMIPE (1A 2§ QTBkoykdgtonet LILINE I OK |
al., 2002;Neumann, 1998 and generallyfocuses on in situ preservation of existing biodiversity.

Fortress conservatiois linkedto the idea that society should protect a sufficient sample of each

2F GKS ¢2NI RQa S0O2aeaidSvya G2 3 dbeenpygdy&Bured KS GARS
generations (Jenkins and Joppa, 2009). Therefore, areas such as nationat@#nksightof as

reservoirsof biodiversity.

I A X 4 A x

t NPGSOGSR FINBlFLa INB y2¢ SadAYlFIGSR G2 O02@SNJ I LILIN
(Lde et al.2010). However, the rate of protected areas creation has slowed from a peak in the
1970s and 80syhile global economic development continues to rise (Ladle, 2009). In a world
of increasingly scarce resources setting aside areas for conservation is a highhtioastand
complex process (Shaffet al, 2002) and hodiversity continues tde erodeddespite a raft of
protective legislationBurgin, 2008 Gaston and Spicer (2004) identify four major issues with
the protectionist approach: the overall conservatimetwork is too small, land used for
conservation is often biased towards land of low economic value, the current protected area
network has been conceived along static lines rather than ecological networks, and protected
areas represent isolated populatis vulnerable to environmental changé&rmsworth et al.
(2004:131ondemnprotected areass:

aLaft |y Reavimodifiédayid fragmented landscapes and seascapes, where
conservation is highlgonstrainegand reserves are typically small and iseti ¢

Therefore, potected areasare a key feature of the conservation agentiawever, they are
increasingfO NJ& (i A T &zA S BRzY | & LIMHINGR thaBeii &daphve longerm solutionto the
biodiversity crisis

The 1960s and 70s saw a growsuagial avareness ofthe environmental issuesausedby
developmentsand a move towards a precautionary as well as protectionist approach. A series

of high-profile environmental disasters ahthe publication of Rachel Ga2 y Q& { Af Sy i { LJ
(1962) sparked agrowth SY @ANRB Y YSy il f Y Zi@SostSined concghtralidet S M T 1 €
of public concern around eecentric issues resulted in the National Environmental Policy Act

(1969) in the U push towards greenatecisionmaking

a X TradMl Federal actions sigrufintly affecting the quality of the human

environment, a detailed statement on: (i) environmental impact of proposed action

(if) any adverse environmental effects which cannot be avoidedli@matives to

the proposed action (ivjelationship betweenocal shortli SNY dzaSa 2F Yl yQa
environment and maintenance and enhancement of {mrg1 productivity (vany

irreversible and irretrievable commitments of resources involved in the proposed

F OlA2Yye d
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NEPA led to the development Bhvironmental Impact Asseasnt, commonly referred to as

EIA, an anticipatory environmentalanning and decisionmakingtool. ElAis applied at the
project level to establish the potential environmental effects of major developments (Glasson
et al, 2012. From this first requirenent, the EIAprocesshas subsequentligeendeveloped as a
means of assessing environmental impacts worldwide and has been adapted into a wide variety
of different jurisdictions and institutionatontextsand spawned a raft of similar instruments
such as Halth Impact Assessment and Social Impact Assessfiéond, 2003).

The global uptake of EIA widened the remit of environmental conservation and provided an

added policy tool to identifyand evidencebiodiversity loss. Howevecontinued reports of

biodiversty decling and a growing perception that protected areas areessential anctore

aspect of biodiversity conservation strategies but sofficientto alonehalt biodiversity loss,

brought about a more substantive shift in conservation thinking in ta@0s (Margules and

Pressey, 20Q0McNelley, et al., 1990 This shift was driven byhe rise of sustainable

development which promoted the idea that economic, environmentaid socialgoalsare

compatibleand advocates wiwin-win solutiorsto ensure conervation and sustainable use of

biodiveristy alongside achieve social and economic development (Redford and Richer, 1999;
Robinson, 1992). In addition, the focusemological modernisation which challenged regulation

as the primary response to environmeatissues, and the protectionist agenda, instead

suggesting that environmental issues can be alleviated through technology, environmental
restoration, managerial ingenuity and market fosg@vlacDonald, 2010)Over the past few

decades these two concepts lave shaped what NP gy O H A A HYnNnomaorNEFSNE
LJ NI RAIY aKAT Ay O2yaSNBIGA2yS NBadgwiAy3a Ay
O2yaSNBH A2y Q

This shift i€haracterised by Hulme and Murplee (1999) as a changerépeetive on three core
isaues Firstly, conservation and ecologgve moved from the position that conservation should
exclude peopleto communityled conservation schemes and a focoa socieecological
connectionge.g.Ghimireand Pimbert 1997) Secondly, conservation strategiare increasingly
adopting a contemporary understanding of ecology and landscape ecology, and incorporating
ideas around ecological networks, ecosystemctions and relationships (e.gViargules and
Pressey, 20Q0Redfordet al., 2003. Through this pespective there is now a much greater
appreciation ofcommonbiodiversity, rather than just charsmatior endangeredbiodiversity

and ecosystemsFurthermore, that biodiversity loss is being driven not just by large scale
individual impacts but by the cunative effects of individually innocuous impactsagrence,
2010; Treweeket al, 1998 Wilding and Raemaker, 2008 movewhich was mainstreamelbly

the uptake of the ecosystems approaches as the primary framework for action under the
Conventionon Biologcal Diversity (COP fifth meeting Decision V/6). Thirdly, there is a new
alliance between conservation and capitalism after decades of their separation, a
reconfiguration of their relationship from incompatible into wivin scenarios (MacDonald,
2010; lgoe2010).

dn the context of implementing these biodiversigtated conventions, the use of
economic instruments has expanded significantly over the last years. This reflects a
growing understanding that economic instruments can increase the efficiedcy an
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costeffectiveness of environmental management, create incentives for investment
and generate financial resources for preserving biodiver@itNEP, 2004)1

This shift in perspective resulted in a drive towardsarketbasedsolutions to biodiversity
issues.

This bringindogether of business and biodiversity, often referred to asrtkeliberalisatiorof
conservation, has promoted the concept of green developments, and market solutions to
OA2RAGSNEAGRET X NIANGD & { @AgpadsaNKiZised, hevyconservation is
equally controversial Igoe et al, 2010; MacDonald, 2010; Busher and Whande, 2007;
Brockington and Duffy, 20)0Thisparadigm shift in conservation has resulted in a variety of
new conservatiorstrategies. Conservation iow pursuedthrough taxes, educatiorfarming,

and rural stewardship schemedgbt-for-nature swapseco-tourism, certificating and marketing
(Gaston and Spicer, 2003). Among these new approaches, the new alliance between business
and biodiversity has ledotthe promotion of biodiversity offsetting as mechanismto help
achieve the aspiration of no net loss of biodiversiynce its adoption into the international
sphae of biodiversity conservatiomH nnn X (16KAS2 RIASONSNEWhdstsee &1dea SG G A y 3 Q
increase in popularity over the last decade (Mads¢ral, 2010, 2012 and become a widely

used label (Lapeyret al, 2014; Coraliet al, 2015).Coralieet al. (2015)suggesthat the term

has become a buavord and finds that 283 papers have begritten on the topic between
2007-2014,while Madsenet al.(2011) highlights that there are some 39 schermessifiedas

W@ A2 RA @S NA Jrdthereafe@natSet 26 In yaAdDs stages of development.

Graph 2.Biodiversity offsetting programmes wdiide by decade of creation (Ferreira, 2014)
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2.4 The Rise of Biodiversity Offsetting
2.4.1 Biodiversity Offsets as a Strategy to Halt Biodiversity Loss

The term biodiversity offsetting has multiple definitiorse¢ Box. 2). This sectioprovides a
broad sense of what undertakingffsetting entails, its theoretical foundatias) adjoining
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concepts and origins. Biodiversity offsettjradso referred to as mitigation banking, conservation

banking, environmental compensation, compensation pools, conservatmedits, was

predominantly born out of practice rather than scientiéichancementOne of the most widely

dzZi SR RSTAYyAGA2Ya 2F O0A2RAOSNEAGE 2FFasSia Aa o0:
(BBOP), a coalition of organisations who have promhaiffsets as part of the international

conservation agenda.

OMeasurable conservation outcomes resulting from actions designed to

compensate for significantesidual adverse biodiversity impacts arising from

project development after appropriate preventi@and mitigation measures have

been taken. The goal of biodiversity offsets is to achieve no net loss and preferably

a net gain of biodiversity on the groundth respect tespecies composition, habitat

d0NHzOGdzNE | yR S0O2aeéaiS Yeulldiywalugshadsgciated/ R LIS 2 LI S ¢

GAGK 0AACBOMRGIRB)A & ¢
BBOP are an offshoot of the Forest Trends, a not for profit organisation who pronzotet
based approaches to forest conservation. In the context of declining biodivelsigls
worldwide, biodiversity offsets are conceptualised as a mechanism to try to balance
development and conservation by creating restored habitat in one place to compensate for
losses in another. The centrnant of offsettingis the aspiration to achieve no net losé o
biodiversity(hereafter no net loss)The inclusion of no net loss basedon the premises that
further loss of biodiversity isnacceptable (CB2010, and therefore, biodiversity must be
conserved at its current level. By placing no net loss asaheerstoneof biodiversity offsetting
any new development that disrupts biodiversity must be offset by conservation action[s] which
provide equivalent gains in biodiversity (ten Kate, 2004). Therefoomre aspect of offsets is
about swaps or tradeffs, exchanging environmental losses for restoration gains to achieve an
overall aspiration of no net loss of biodiversity.

In order b ensure comparabilitpr equivalencebetween losses and gaitis biodiversity,the
production of measurabldiodiversitygans is akey componeniof definitions ofbiodiversity
offsets (Box2.2). Consequently,the process of offsetting is often associated with the
guantification of biodiversityalue to ensure measurabilityQuantificationof the value of
biodiversity lost andjained is achievethrough calculative devices whichre referred to as
offsetting metrics or biodiversityproxies which provide an estimate or surrogate thie value

of biodiversityat a site(ten Kateet al, 2004; BBOP, 20&R A key component of dgetting is,
therefore, the valuationof biodiveristy through theise of calculative technologidsinally, there

is also a sense in the definitions outlined in Bdk that offsets are designed tgo beyond the
current status quoand account 2 egidsd | R @S NBA $hictk woulll @hiedvi@ebe
consideredinevitable impactgHayes and MorriseSaunders, 2007). Offseare, therefore,
often referred to as an additional positive loeneficial aspect. This featuod biodiversity offsets

also meanthat offsets are extra stepin relation tothe mitigation hierarchyan established
framework of best practice for tackling biodiversity impacteé¢ kgure 2.3 on page 24.
Therefore, biodiversity offsetare atype of compensation activity which aims to achienenet

loss and preferably a net biodiversity gain on the ground, by quantifying biodiversity losses and
gains and provigesa mechanism through which compensation for environmental losses can be
achieved offsite.
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Box2.2 Definitions of Biodiversity O#és$s

Definitions of biodiversity offsets from literature and guidance
Business and Biodiversity Offsets Program (2012b:5):

OdMeasurable conservation outcomes resulting rfroactions designed to
compensate for significaresidual adverse biodiversity impacts arising from
project development after appropriate prevention and mitigation measures
have been taken. The goal of biodiversity offsets is to achieve no net loss and
preferably a net gain of biodiversity on the ground with respect to species
O2YLRaAlA2y>Y KFEoAGFG &GNHz2OGdz2NB | yR
Odzft GdzN¥ & @I tdzSa | aa20A1GSR gAGK 0AZ2
Curran et al. (2014:617)

oBiodiversity offsets are seen agalicy mechanism to balance development
and conservation goals. Many offset schemes employ habitat restoration in one
area to recreate biodiversity value that is destroyed elsewbede

Ten Kate et al. (2004:13)
G/ 2yaSNBILGAZ2Y | O0A 2 yfar the sesidha), Rrawidable G
harm to biodiversity caused by development projects, so as to ensure no net
f2aa 2F OA2ZRAOSNBRAAGEE ©®

Bull et al. (2013:370)
Gh¥¥fasSia FFNBE O2YyYz2yteée O@GASESR +Fa |
comparable biodiversity gains to c@ensate for losses caused by
RSOSt 2LYSydé o

Treweek and ten Kate (2014:1)
Gh¥FasSda YAGAILGS F2NJ NSaARdzZ € AYLK
AYySOAGLrotS O2yaSljdsSyoSé o

Gardner et al. (2013:1255)
G. AZRAGSNAAGE 2FFaSi 3entinp&e diygRion i NI
measures and help relieve tension between conservation and development by
enabling economic gains to be achieved without concomitant biodiversity
faasSa¢ o

Hill (2013:10)
Go9aasSyidAalrtte o0A2RAQDGSNAEAGE s@iftd debvéra |
biodiversity benefits in one place to compensate for losses in another in a
YSI &adaNIofS gleéaod
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Figure 2.Biodiversity Offsetting as Part of the Mitigatiorekarchy(Flora and Fauna
International)
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2.4.2 Biodiversity Offsets vs. Environmental Compensation

The origins of the concept of offsettirgye largelyattributed to the US wetland mitigtion
banking schemes developed in the 197B84tigation bankingschemes,also referred to as
compensation pools or conservation banking, are a collective form of offsetting volfifsets

are developed prior to developer demand, in the form of mitigati@mks or large parcels of
restored habitas> | YR OF y 0 680 KL9dzNECKKS faTSCR o482 TRS @S 2 LIS NA
required.FromtheseUS origingffsetting is considered to have subsequently spread worldwide
uploaded into the international conservatisphere from the US model (Maraat al, 2016;
Madsenet al.2011; Marshet al, 1996) Offsets havdeen promotedby organisations such as

the Business and Biodiversity Offset Partnership who developed a series of voluntarg offset
with industry partnersand wider national uptake of offsetting schemg@en Kate et al, 2004;
BBOP 2008). Other early variations of offsettingnclude the German Impact Mitigation
Regulation after Nature Conservation Act in 19%&ich is the major landscape conservation
instrument to address mitigation and compensation for impacts from developments and
projects in GermanyWende et al. 2006 Offsets are often closely connected to the concept of
environmeral compensation which again has muachigins in the USin eally attempts at
environmental restoration of forests and prairies in the 1930s (Cowell, 1997; Rundcrantz and
Skérbéack, 2003).

Broadly the concept of compensatiorbigsed on the notion that an individual is willing to trade
off different amounts of goods without #ffecting his/her overall sense of wellbeing (Johnasson,
1991).The idea of compensation has traditiondigen interpretedas monetaryEnvironmental
compensationis, specifically linked to ideas about environmentdiabilities and the polluter
pays pnnciple (Cowell, 1996) Compensation would require action to be takednere the
environment runs the risk of being degraded environmenti@alensure that the accountable
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person bears the costs of restoritge damage (Gillespie, 2012). Both Anderson (199%)
Wyantet al. (1995) highlight that the term environmental compensation is not fundamentally
different from either ecological restoration or habitat creation, except that it is specifically
employed to counterbalance individual adverse impacts on the&irenment due to
development. Environmental compensatide also linkedto the economic paradigm of
sustainable develapent which focuses on the maintenance @ierall levels of natural, social
and economic capital stock€g¢well, 199Y. Therefore, eologtal compensatioris strongly
associatedwith sustainable development, ecological restorationdatihe re-assemblingof
ecosystems

However, theexact relationship betweenompensation, mitigation and offseis often uncleay
as thesestermsare usednterchangeably:

G¢KS AYUSNYyIlFGA2y Lt £ AGSNI (G dzNB-syBoffymug A NR Y Y Sy i
terms, including® 2 ¥ ECRY LISy & | G 2 NB WNEB & St bhinbe ¢fQ | YR
definitions of the concept almost equals the number of authors discussing the

subjS O (Pérsson2013611-612).

In North Americaiodiversity offsets are ustiat @ NX ¥ S NNB Rwhilean Etrdpe 88 A G A 3| { A
ldz2 GNF £ A GKS alkyYS LINRPOSaa Oavarshenal, B096NIHIS NNB R
et al, 2009; Treweelet al, 2009. iy CNBOZOEISWal (A 2y Q 21 TFyTR SABEI M3/ S N
considered to beone and the same.This indicatesconsiderable cofusion surrounding which

measure haseen applied mitigation, compensation or offsettingand disconnectionacross
internationalpractice.lt is, therefore,useful to make some clear distinction between the terms

mitigation,compensationand offsets.
Ervironmental compensatiors generally introduceds a strategy to:

oProvide positive environmental measures to correct, balance or otherwise atone
for the loss of environmental resourées 6 / 2 6 St € X HnnnYchno d

Although, mitigation and compensation both attetrto neutralize environmental impacts, the
term mitigationis more specifically undersood asn@easure used to reduce or ameliorate an
impact Glassoret al, 2012;Marshall 2001 Cowell, 1996)Whereascompensation implies the
possibility of creating equivalent environments to counterbalance or atoneufi impact that
cannot be mitigated (Glassoet al, 2012; Cowell, 2000 The relationship between
compensationmitigation and the sourceeceptor pathway is used ®mphasig this distinction

in Figure 2.4. Moving on to look at the distinction betwemmpensation and offsets, BBOP
(20121 and Dickieet al. (2012) highlight that compensation is a much less specific term tha
offsets, & compensation can involveecompensethat falls short of achieving no net loss. The
no net loss feature of biodiversitffsetting denotes the quantification afnpactsand requires
offset in accordance to a series of rules and standards to achieve no net loss of biodiversity
(Gillespige 2012). Therefore BBOPargues that biodiversty offsets relate more directly to the
biodiversity value affected, whilenvironmental compensation represents a more general
compensatory benefitCompensatiortan be achieved through a range of differenéasures
but does not necessarily seek to actgew net loss (ten Katet al, 2004).Arguably through
biodiversity offsetting, environmental compensation moves from a broad apprivdgia more
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formalised too] as offseting specifies the exact dimension through which environmental
compensation shoultde appliedto the impacts of developmenproposal

Figure 2.4 The SourceReceptorPathway and the Distinction between Mitigation and
Compensation
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Impact |
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2.4.3 Biodiversity Offsets as a Market Based Instrument
. AZ2RAGSNAEAGE 27FTFailoa y 2NVBOANGST SNWREBS Widely 2lyaQ | W

Of FaaATASR Ay mak&o 3SR Nk i dz\NBlnvisagvative 2fiMeEncial. L Q
mechanism to fund biodiversity conservation through private sector incentivesée.t(ateet

al., 2004;Braueret al., 2006,Fischer et al, 201Zf. Wralie et al. 2015, Boisvertt al, 2013).
Before the rise of biodiversity offsetting, lbankski (2015) highlights that ecological
compensation mechanismsere not conceptualiseds economicinstrumentsand that the
market labelisvery muchassociatedvith biodiversity offsettingOffsetsare considered an MBI

as they broadly operate through a credi¢bit system, swapping biodiversity losseslebitsfor
biodiversity gains or crediteftec et al, 2010 Parkerand Cranford,2010; Se Figure 2.b
Biodiversity credits represent property rightsgainsfrom conservation actions, and therefore
biodiversity conservatioefforts effectively become a commodity which can be bought and sold
(ten Kateand Crowe2010). Ths approach is also referred to as a tradable permit approach, as
developers wishing to develop land may do so only if they obtain a permit from the statutory
agency or authority showing that they have generated equivalent gains (credits) elsewhere
(Wisseland Watzold,2010).

Offsetting systems require a metric to quantify biodiversityd enable a single transferable
value to be placed on losses and gains of biodiversity in different locatiwgrgby ensuring
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equivalencglor commensurabilityran be esthlishedand enablebiodiversity swapgSalzman
and Ruhl 2000; Walket al, 2009). Through tradable offset permits, Wizzel ¥étzold(2010)
highlight that the developer does not need to carry out the restoration wbtk can instead
purchase credits &m a third party restorer or land owner which &les market dynamics to
emerge Therefore, the idea behind offseis the use of market incentives to maintain overall
levels of\Haturalxapital stocksln addition, by quantifying biodiversity, offsettinmetrics are
also linked to argumesthat through assigning a value to nature this will highlight its economic
value for decisionmakers and business, and arguably further incentivise conservaimsignza

et al, 1997.

Figure 2.5General Model of the Bdiversity Offsetting CrediDebit SystemRajvanshi and
Mathur, 2008)

Permit / \ Approval

)
 Credi

The market potential of offsetting hais someoffsetting systems (i.e. the US and Australig

to the development of habitat banking or compensation pools, where land osvoe offset

bankers preemptively produce a credit supplyhich developers can thebhJdzNX foff-theS W

AK®Ot FROSOSNE dzy RSNJ GKS dzYoNBtfl GSNY WoA2RAGSNI
Y & LJ&f dofisets with different governance arrangeemts, and different levels of state

involvement, some mandatory other voluntary, some heasthte-influenced some part of

habitat pools or banks and some oo (see Box 2.3)Consequentlythe classification and

grouping ofthesewide range schemes asarketbasedinstruments has recently come under

scrutiny:

GCENJ FNRY O2yFANXYAY3I (KS SEshbealledwsred 2F | aAy3
. FASR LY&adNdHzySyda 3INRBdzZLISR dzy RSNJ G KS dzyo NBf f I
articles presented in this spial issue rather display heterogeneity in practical
AyadAabddziaAzytrf NN y3ISYSyita RSaiAdaySR (2 3I20SN
(Lapeyreet al,, 2015:130).

Both Vassiere and Leverel (201&)d Lapeyret al. (2015)emphasisghat schemes labelleds
biodiversity offsetting encompass rangeof different contexts, drivers, economic realities,
ecosystems, scales, aade promoted by diferent actors and individuals. The two publicatson
suggesthat variability in the institutional arrangements toggrn and implement offsetis thé
rule rather than the exceptign 0 [ letaS 20N55 Not only is there an increasing appreciation
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of the divergence between biodiversity offsetting schemes, but also suggestion that offsetting
schemes often do not sharfeatures of economic mechanisms and classarketbased
instruments (Hackett, 2015; Boisvet al., 2013; Coraliet al, 2015).Hackett (2015) suggests
that this disconnection means that there has been an overt focus on a few elements of ideal
offsetting typologies While Lapeyreet al. (2015) findthat there is a need to understand the
heterogeneity within each offsetting scheme, to try and disentangle its institutional and
economic characteristics as well as relations to market mechanisms.

Table 2.1international Biodiversity Offsetting Schem(@ECD, 2014)

Programme Objective
African Development 0 : To deliver a net benefit or no net loss for residual
Bank Ml ational Salaguarc 3 biodiversity impacts on natural habitats
Alberta, C ia Wetland Policy To sustain the benefits wetlands provide to the

environment, society and the economy

To deliver at least a no net foss for residual
biodiversity impacts on natural habitats and critical
habitats

Asian Development AsDB Policy Principles and
Bank Requirement 8

To deliver an overall conservation outcome that
Australia Environmental Offsets improves or maintains the viability of the protected
aspect of the environment

Policy for the Management of Fish  No net loss in the productive capacity of Canada's

genace Habitat fisheries habitats
= ¥ . To restore a forest area no less than that taken up by
China Forest Vegetation Restoration Fee the developer’s operations
National doctrine on the mitigation
France hierarchy, and national guidelines  No net loss, and ideally, nef gain of natural habitats
on the mitigation hierarchy
Gemany Impact Mitigation Regulation Preservation of the existing ecological situation
International Finance To deliver no net loss for residual biodiversity impacts
Corporation IFC Performance Standard 6 on natural habitats and net gains for critical habitats
Supported Community
Queenstand, Infrastructure Koala Conservation  Netf gain in bushland koala habitat
Australia .
Policy
United States ﬁﬁmatory Wetlands No net loss of wetland acreage and function
United States Conservation Banking To offset adverse impacts to a species
. . Native Vegetation Permitted No net loss in the contribution that native vegetation
pctoria, Ausiralia Clearing Regulations makes to Victoria's biodiversity

2.4.4 The Promises of Biodiversity Offsetting

In promoting biodiversity offsetting a wide range of potential benefits have been identified for
industry, governmentand conservatin groupsalike (ten Katet al, 2004). For the conservation
agenda,offsetting promises to allay the acceleration of biodiversity loss by attempting to
maintain a position of no net loss of biodiversity, and therefore improve biodiversity outcomes
compaed to businesssusual (FoxandNino-Murcia2005) Figure2.6).By linking conservation

into the private sectarbiodiversityoffsettingis thought to be a means to foster new sources of
funding and incentives for conservation (Boisverial, 2015;ten Kate etal., 2004; Calvertet

al, 2015). Furthermore, by moving efite, and, therefore, away from piecemeal in situ

38



biodiversity conservatior_aimer and Hill (200y swggest that offseing can generate smarter
mitigation by linking offse$ into lands@pe scale conservation aspiration and restoration of
ecological networksHigure2.7). Particularly,the pooling of offsed together to create larger
compensation sitesthrough mitigation/compensationbanking,is thought to be a means to
provide more stale nature reserves for biodiversitywhich areless vulnerable to disturbance
effects andfragmentation, aa anopportunity to link site based mitigation wittarge-scale
landscape restorationaspirations Kiesckeret al, 2009). Furthermore, by incorporating
biodiversity accounting withithe developmentplanning processoffsetting also promises to
better balance the competing demands of development and compensdbBafi et al., 2013;
Bekessey et al., 20107he potential of offsets toeconcile the ageras of conservation and
developnent means that offsettingnechanisms ardighly conceptual attractive approa@s
(Bekessey et al, 20).0

Figure 26 Biodiversity Gfsetsas a Tool for No Nebks(Bullet al., 2013)
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Many of the perceived benefits of adopy biodiversity offsetting are also wrapped upit
conceptualisation as marketbasedinstrument:

oOver the last two decades, environmental policies have increasingly used economic
incentives for biodiversity conservation as more efficient ways ofewolyi
conservation outcomes than traditional approaches. Seen as a way to provide
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economic incentives, the concept of biodiversity offsetting has recently enjoyed
renewed political interest, and is endorsed in many political agéndaé / kt&lg S NIi
20157358).

Biodiversity offsettingis lauded as potentially more economically efficient than existing
approachesused bydevelopers (ten Katet al, 2004 Marsh, 1996Bayon et al, 2012 The
option to use a third party provides an opportunity for the develppmeshed responsihitly for
delivering compensation. bteover, through habitat bankingthe economies of scalachieved
through offsettingcould result in reduced management cosen(Kateet al, 2004 Bayon et al.,
2012. Furthermorethe use of a meaged approach is thought to be a means to provide clarity
around compensation requirements and reduce the need for negotiation, leading to a clearer
path to implementation and more precision on the possible costs for financial planning.
Effectively offseting is seen as a means to streamline current compensation prastidbat it

is more cost effective and efficient for developers (Apostolopolou and Adams, ZDfiggtting

also presens a route for rural diversification and new funding streams for landnagers.
Finally, offsets provide government regulators with the opportunity to encourage companies to
make significant contributions to conservation, particlyavhen legislation does not require
mandatory offsetsSikhdev £011) also highlights thataluing and quantify biodiversitghould

help to raise the profile of biodiversityroviding an opportunity for business to better
understand, and therefore manage, the costs and benefits of biodiversity loss.

Figure 2.7The Landscape Ecology BenefitBifdiversity @fsetting (Environment Bank, 2016)
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2.4.5 Smmary: Biodiversity Offsets asdt of the Solution to the Biodiversity Crisis
The wide range of prospective benefitears that offsetting isconsidered by many to be:

0One of the pieces of theuzzle in which the environmental crisis and economic
growth canbe reconcilegdto the benefit of both Gillespie, 2012:2).
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As discussed in section 2d#fsets are increasingly being employed an internationakcale

and awide range of governments rganisatiors, corporations and academiosorldwide, are
exploring thepossibility oimplementinga systemof biodiversity offsettingBroadly offsetsare
lauded for their potential to help account for the cumulative and incremental loss of biodiversity,
enable landscape scale conservation and smarter mitigation, prox@degfunding streans for
conservationand work as a more efficient means to account for biodiversity damage for
developers. However:

! ft GK2dAK 2FFasSéa Y& &azdgaR onfhlodiversity gAYy F2NJ
offsetting as a conservation approach range widely, from outright rejection (Walker

et al. 2009, Spash and Aslaksen 2015) to qualified acceptance (Gat@he&013),

with scepticism and resance also prominent in civil societiscourse (FOEE 2@ 4

(Maron et al.20161).

Despite growing interest in the application of offsetting, the concept and appraksdnaisesa

range of scientific, social, political, legal and economic questions, to which there are no easy
answers (Rapnshi and Mathur, 2009 Frequently recognition of the potential for offsatis
statedalongside acknowledgment that theigalso widespread concerbout the conceptual
aspiratiors and potential effectiveness of biodiversity offsets.

2.5 The Contested &ture of Biodiversity Offsding
2.5.1 Questioning the Performance of Biodiversity Offsets

Studies of the performance of offsefor biodiversity have also produced relatively mixed
reviews in terms of general instrumentaffectiveness (Stranget al, 202; Gibbons and
Lindenmayer 2007NRC 2001Matthews and Endress 2008Robertson, 2006Quigleyand
Harper 2005Mack and Micacchion 2006Burgin,2008; Raceand Fonsecal996). Although
there are also some positives revieafoffsetting systemge.g, Atkinsonet al,, 2002, according

to Quigley and Harper (200@)e current application of fisets are at best slowing dowmot
halting the rate of habitat los3.herefore biodiversityoffsets,and more broadlyenvironmental
compensation have been linkedo a historic failure to achieve their objectivelSor some
researchersthis raises concerns around offset design angplementationand the technical
effectiveness of biodiversityffsets ability to achieve no net loddowever other studies make
more fundamental objection$o the conceptual foundations and ethics of offseg (e.g. Walker
et al, 2009 Robertson, 2004, 2006Maron et al, 2012; 201%. Criticisms of ethical
appropriateness and technical effectiveness of offsate concentratedaround wo key
features of offsetting its links to ecological restoration and ecological valuation. These
conceptual and instrumental criticisms of offsettiage further addedto by concerns around
how offsetting and the aspiration of no neloss, will influene decisionmaking around
biodiversityimpact anddamage (Walkeet al, 2009).

2.5.2 Biodiversity Offsets and Ecological Restoration Realities

éRestoration is rudimentary as best, criminally inepty & NJER&cé and Fonesca,
1996:5)

The central aspiratin of biodiversity offsettingthe achievement of no net loss of biodiversity,
isbased on the premise #i envirormentalrestoraton specialistareable to restore or recreate
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ecosystemdo the point that theycontain equivalent biodiversity values toase whichare lost
(Maronet al, 2012; Cowell, 1997; Robertson, 2004, 2p06

a L y'senke environmental compensation isn the fulcrum between present
patterns of economic growttwfeak sustainabilityand environmental limitssfrong
sustainability, andthe extent to which environmental functions can be adequately
replaced or compensated fig; therefore,a pivotal concerai(Cowell, 1996:13).

No net loss places substantial confidence in the ability of restoration to recover lost biodiversity
This confidence is based on the assumption that capital is abundant and substitutable in
neoclassicatconomicsand therefore can be run down as long as human capital is used to
replicate lo$ natural capital (Cowell, 1996The evidence that this will actually occis,
however,sparse:

OA survey of 87 restoration projects showed that 17 were unsuccessful, 53 were
partially successful and only 17 were successfub [ 2 01 622 R BFR t AYY X

The success of many restoration schemes remains up for debate. Foreseaecher§issues

with restoration are due to issues with the three main technical factors (1) complexity of
ecosystems, (2) our inability to fully measure biodiversity on site, and (3) the timescales for
ecological restorationThese three factorgneanthat the success of ecological restoration is by
no means assuredHfldebrandet al.2005 Zedleret al, 2007 Lockwood and Pimm, 1999; Pickett

et al.2013, Maronet al, 2012). A lack of monitoring aridllow-up studies on environmental
restoration projects also means that a clear picture of the success of environmental restoration
is unavailable.There is a clear concern about whether we can produce structurally or
functionally equivalent sites to account ftosses (Lockwood and Pimm, 1999, Masiral,
2010; Hildebranckt al, 2005. Consequently, througbffsets we could be exchanging certain
losses for uncertairestorationgains(Maron et al., 2012; Walker et al., 2008hd we may need

to re-evaluatethe aspiration to achieveo net loss to reflecthe realities ofwhat restoration

can achieve (Hildebraret al., 2005).

These criticisms of environmental restoration have led soma perception thatbiodiversity
offsetting mechanism could simply act to facilitatenvironmental degradation (Quiy and
Harper, 2005; Walkezt al,, 2009). More seriously, Maraat al. (2012) stress thathe idea that
we can restore complex natal systens istechnological arrogance. Whilst on an ethical basis,
Katz (192) highlighs that rather than enshrining naturand environment protectionthrough
restoration we are instead portraying nae as replicable and interchangealded thereby
depletingits intrinsic valueMoreover, the fundamentalideabehind swappinglosses for gains

is often considered to be flawethased on the ideghat we cannot simply cancel out harm by
doing good.Thesecomplaints have led toriticisms ofno net lossof biodiversityas illusionary
goal a hollow promise or symbolic policy (Robertson,Z28alkeret al,, 2009.

However, it musalso be acknowledged that Zedler and Callway (1999) point out that success
or failure is hardly ever a black and white concept. Furthermore, restorers accept that
restoration often does not go as well as plannadd areincreasingly identifying someauses

of restoration failures: such as ad hoc approashack of criteria, lack of understanding of sacio
economic and political constraintgChoiet al, 200]). The ecological communithas long
recognisedthat recreating or restoring ecosystems to someedfied former state is often
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unlikely b be feasible (Hobbet al,, 2011). A more positive opinion of environmental restoration
is gven by Middle and Middle (20)0who stressedthat despite these deficiencies the
opportunitiesof environmental restoratio are potentially significantanddo not detract from

its potential as a useful management approach. A perspective supported by Young (2000) who
similarly notes that even though restoration can be misugbés does not detract from its
significant potental. A review of the North American Wetland Mitigation Banking system by the
Natural Research Council in 200MRC, 2001fpund that although offsetting projects have not
always satisfied the basic goal of restoring and maintaining the quality and quahtihe

O 2 dzy G NB Q dhe adSpfidn lofyidRrietloskas reversed the poswar trend of continued
wetland loss in the B.However, environmental restoration is not the orgpect ofoffsetting
whichsuffersfrom complaints about technical effectivenemssd questionable ethics.

2.5.3 Biodiversity Offsets and Valuation Controversies

The substitution oflevelopment impacts and offse¢storationgainsrequires the measurement
of biodiversityaluesto establish an overall transferable biodiversity valueurency(ten Kate

et al, 2004; BBOP, 20bp However, the inherent complexity of biodiversityas a

heterogeneous resourgeneans thatmeasurement is a longstanding chalienin biodiversity
offsetting.

oBiodiversity is a hierarchyith levels of orgamsiation from genes tecosystemand
has an extraordinary number of elements at each level which vary in time and space,
and diverse interactions both within and between leels6 2 letfal] 26003150).

The measuremnt of biodiversity is nota simple task of counting but also requires an
appreciation ofecologicafunctions relationships and interactionsConsequently, biodiversity
in its entirety is generally congded nigh impossible to measure gritherefore, offsetting
schemes have adoptedarious metrics to provide proxy measuseor estimates of overall
biodiversityvalue lost and gainedlominatedby habitatsbased or species basegproaches
(see Table2.2). The use of offsetting metrics is thought to enable robust and transparent
accounting of leses and gains, and therefore demonstrate ecological equivalencehand
achievement oho net loss (BBQRO01d). In adopting a metricoffsettingsystems ar¢herefore
attempting toconvert dynamic relationships and networks into a static body

Table 22 BiodiversityOffsetting Metricsand Qirrencies(summarised from Buét al, 2014and
Quentier and Lavorel, 20]1

Name Country Method

Wetland Mitigation Banking USA Area based approadfarea *score)

Canadian Fish Habitat Canada Area*Functionality

Australian vegetation offsets | Australia | Area*Condition vs benchmagkistine
state

US Conservation Banking USA Area necessary to support a given

species population

Habitat Hectares Australia Native vegetation43rea*score)
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Ausgleich Germany | Protected specieand habitats (area
*habitat type)

Biotopwertverfahren Germany | Undeveloped land (areascore)

Offset ratios France Protected species and habitats (area
*habitat type)

Defra Biodiversity offsetting UK Area*distinctiveness*condition

metric

The valuatiorof biodiversity through offsetting metrids one of the most important aspectsf
offsetting systemsbut also one of the most problematic (e Qundcrantz and Skback, 2003;
Bull et al, 2013; Qeéntier and Lavorel, 2011; Gardnet al, 2013;Gongalveset al, 2015).
Offsettingmetricshave been discussed widess a technicathallengen the academic literature
and emerging offsetting practice (Bell al., 2014;Quéntier and Lavorel, 20%11en Kate 2004;
Parkeset al, 2003; Gardeneet al, 2013 Gbbons and Lindenmayer, 2007; Kieseckeal,
2009). Awhole host of different assessment methods, metrics and currency have been
developed tary to quantify biodiversityalueand address policy requirements over the last 40
years (Bulét al, 2014; BBP,2012; Table2.2). Metrics range from measures of areasizeto
particular ecological functions or structuremyme includehe presenceof threatened species
populations, vegetation cover or habitat type (Marenal, 2012;Templeet al, 2010. These
metrics can be best understood as psetgleantitative approaches as they often include scoring
or judgement based measures of condition or quality of habifhe outputsof thesemetrics
are generally expresseds single figures and referred tas units of measures suclas
Wiodiversity unit€or Wonservation credit@ Fundamentallythe amount ofdifferent metrics
highlights the persistent problem gfuantifying biodiversity, particularly that

GThere is no single, best way to measuveses or gam in biodiversity o6 . . ht Z
2012a:25).

The lack of consensus around metricattsibuted byMaronet al.(2012)asaresult of thepoor
definition and measurability of the values to be offsethilst Salzman and Ruhl (206@3)
acknowledge that there israiply no currency that R S |j dzlcaptSrésavhafiwe care abogit®

The valuation of biodiversity is not only technigalery difficult but also ethically controversial.

hQbSAftf oOmdppoy KAIKEAIKGA GKIFOG YI AgdbjetiveAy I yI GO
because environments are repositories of plural and incommensurable values. Some of these

values are irreplaceable, for instance, cultural values where the meaning is derived from the
uninterrupted influence of natural and human creativitieaphng landscapes over long periods

of time, 2 NJI W dzNJitdel§o$ha@bB A:f T mddo 0

oNo net loss, cannoby definition, recognise or preserve the valuespécific
relationshigs between human individuals and communities, their local landscapes
and their nm-human neighbours 61 I yyAa | yIR). { dzf ft AGlI YS HAMHY

Therefore, engaging with metrics almost always implies responding to only a@ncedtof
values but not others. Therefore, biodiversity offsetting metrics are placing a highly reductionist
approach on diversity value, considering only the biophysical rather than the sexidogical
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relationships andassuming that the most important yardstick of a resource is quantity
(Gasparatos, 2010)

Furthermore, researchers such as Robertson (2000) emphasisectimaterting multiple
biodiversity values into aingle figure is effectivels form ofcommodificationof nature As a
calculative devicepffsettingmetrics are reconceptualising nature from something whichdras
in situ intrinsic, embedded and uniquelug, into something which is mobile and transferable
(Robertson, 2000). Placing a single quantitative vatubiodiversity which can easily be linked
to a price, encourages the perception of nature as abstract from other smctogical
connectiors, a transferable resource for human use mvestment Therefore, metrics can
convert biodiversity into a fungible or liquid natueapital asset (Robertson, 2000, 2002, 2004,
2006;see alsoApostolopoulou and Adams, 2015; Sullivan, 20/ajker,et al, 2009 Blscher

et al, 2019. The quantification of biodiversity may enable biodiversity to be integrated into
planning and businessgecisionmaking however, Cowell (199 indicates that in promoting
calculativeapproach this reframes environmental issuesvanagerial and technical concerns
for the capitalist economic system, rather than moral or societal goéatctigret al., 2012. The
subject of environmental valuation is clearly a critical ofe currentproliferation of valuation
and quantification shemes in conservatioragendas suggests that quantificationand
instrumental value is prevailing ovitrinsic value.

2.5.4 Biodiversity Offsetas aPermit for Planning Permission

Issues with both environmental restoration and environmental valuabianginto question the

ethics and effectiveness of offsets, presenting offsets as a potential licence to trash biodiversity
rather than tools to achieve no net lods. addition the licence to trash label derives frote
potential of offsettingto produceperverse incentives around planning permissiona study of
biodiversity offsetting, Walkeet al. (2009) use political choice theory to predict that the
incorporation of biodiversity offsettingnto decisionmakingis likely to result in offsets being
used as a permit for permission.

MDABSY (GKS 2LJWA2y 2F aleéAay3a 42 RSOSt2LISNAR ae
2FFTAOALT A ATt LINBFTSNI aeSax gAGK O2yRAGAZ2Y A
conditions cannot be credibly measured and officialsaand accountability for

outcomes 6 2 ktfal] 26003155.

Furthermore, Walker et al. (2009) arguedthat, rather than acting to reinforce existing
biodiversity protectionthe option to trade losses for gains could instead provide an opportunity
to reskt or relaxexistingsafeguardsEffectively the presence of offsets in planning dedision
making could generate increased environmental damage. In particissues of conflicting
incentives are linked to the relationship between biodiversity offseftand the mitigation
hierarchy Pevailing best practice for the treatment of biodiversity impacts suggésat
developesmust focus first on avoiding impacbefore proceeding to considered mitigation and
finally compensation or offset3.here is conern that offsets, and thencreased emphasis on
the end of the mitigationhierarchy will increase incentives for regulators t&kip past
avoidancé&and proceed straight to compensaticas aneasier option (Claret al, 2011; Walker
et al, 2009.
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Furthermore, politicians can appear to takaction through the no net loss aspiratiomhile
continuing to serve development interests, and ignoring or perhaps exacerbating biodiversity
loss (Walkeet al,, 2009).

6Such symbolic policies promise much but gotem little, and allow the motivated
FS6 G2 NBFLI Y2ad 2F | LRtAaAdOeQa oSySTAada oK
unaware, or lulled into a political quiesceace 0 2 ktfal] 2000154).

No net loss is therefore described by Robertson (2000) as givnthetoric to the ecologists
and environmentalist, but the decisions to the developer, and thtfasing potential opposition
by engaging ecologist collaboration in a symbolic but illusory goal.

2.5.5 Summary: Biodiversity Offsets aLicence to Trash

Biodiversity offsets have evolved from the aspiration to reconcile the incremental erosion of
biodiversity levels with continued growth and development. The literature surrounding
offsetting and no net loss clearly indicates tldtsetting isextremely ontestedconservation
strategy and there is uncertainty around whether offsetting is @ppropriatemechanism for
biodiversity conservation and no net loss an appropriate policy aspiration. The aspiration of no
net loss, to achieve the management of natlicapital stocks, should be understood essentially
as an anthropocentric, technocratic and rational neoliberal approach, which recognises
biodiversityas a resource to be maintainedssuesof ethics and effectivenessurrounding
environmental valuationand environmental restorationhave resulted in concern that
OA2RAGSNERAGE 2 Tatildateddevelgpienkwhie perptuaiing bid&livetsity foss
(Walkeret al, 2009:14). Rather than working t@lt biodiversity lossoffsets could insteacdbe

used as &icencetotrashoR S & iU NP &  dnlefcRahgd BMNIECriaiR gdvironmental gains
(Walkeret al., 2009;Roberson, 2004;2006 Hannis and Sullivan, 2010 hereare clearly two
sides to compensation. There is an identifiable need for mamsation to raise the minimum
requirements for developers and prevettie depletion of biodiversityAlsg compensation can

be used by developers to open a window of opportunity to gain planning permission in exchange
for restoration promises. Given thegmises and criticisms of offsetting it is difficult to ascertain
whether the situation would be better or worse with offsets.

2.6 Operationalising Biodiversity Offsets
2.6.1 Evolving Offsetting Systems and Practice

Systems of biodiversity offs#tg are now found worldwide(as highlighted earlier in Table 2.1)
sometimes as a result of government legislation and in other cases as a consequence of the
efforts of organisatios or corporate poliees (Darbiet al, 2009). The diversity of different
proponentsand jurisdictions means that offsetting has been implemented into a range of
conservation agendas and so@oonomic contexts. Consequently, offsetting systems and
mitigation banks come in a huge variety of shapes, sizes and institutional arrangemergh (Ma
etal, 1996)Twodo N2 | R Wi & Ld& tecdgnidd inkde Titdratugeliréstoration offsesand
averted loss offsetéBekessyt al, 2010). A restoration offset is essentially where an immediate
loss of existing habitat is traded for the prommiethe future habitat creation or regeneration,
examples include the Simandou Project in the Republic of Guinea (Ketran 2014). In
contrast an averted los®ffset, also referred to as a protection offset, is where an existing
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habitat is secured gorotect in perpetuity in exchargyfor loss (Bekes®yt al, 2010. Restoration
offsets are by far the most common type.

Offsetting literature also makes a distinction between voluntary and mandatory offsetting (ten
Kateet al, 2004; OECD, 20149)ffse canoperateas part of widelschemes, made mandatory
using compliance regimes, e.g. the US, German and Australian offsetting scAderastively
offsets are also being undertaken voluntarily by businesses, such as RiofTigowvork Rajl

in a wide rage of different countriesand often in partnership witlorganisatiors such as BBOP
(Doswaldet al, 2012 ten Kate and Crowe, 20L40ffsets can also operate under banking
systems using private conservation banks, such as CDC Biodiversité (Bhu&tiene, France);

the Environment Bank (UK) and Thames River Conservation Credits Bank, or alternatively
through adhoc or oneoff offsets developed specifically for a project. Some offsets are part of
generalist schemes e.g. the German Impact Mitigation Régalavhereas others target certain
species or habitats (e.g. Australian Bush Broker Scheme, US Wetland Mitigation Bamdking,
BrazilianForest Offsets).

The rising application and proliferation of offsetting clearly jars with concerns surrounding the
ethical implications and practt effectiveness of offsettingAlthough, offsets may have
negative qualities, and could be misused, a number of researchers and organisatiorssoave
argued that this may not detract frontheir significant potential to genete gains for
biodiversity (Bull, 2015; Baker, 20Newey, 2014 Middle and Middle, 201R2For instance, Race
and Fonesca (199&uggest thamanyNB a 2 dzZNOSa YI yF A SNRA abétterf £ &SS
0 KIy R2A Y BqualyMid#eraidAMiddle (2012%tressthat the opportunities to use
offsets as a useful management approach are potentially significant. Magisah (2011)
highlights that despite the undercurrent of doubt around how offsetting will operate for
biodiversity conservation there has btileen a proliferation in practicefinally,Maron et al.
(2012) point out that biodiversity offsetting likely to increase in line with egoing global
development.Theeffectivenessand implication®f biodiversity offseiing are evidently central
research concerafor the field of biodiversity conservation.

There are beginning to be standards, strategies and guidance surrounding off&tginBBOP
(200%,b; 20128 b,0), ten Kate and Crowe (2014Bayon et al(2012)and a range of technical
study papes (e.g. IUCN2014ten Kate and Pilgrim, 2014 rewed et al., 2009. Howeverthere
appears to be nesingle universal model of best practice, no hderkit which states how
offsetting system shouldperate. In designing offsettingystems,the approachtaken is
STFSOANNHS t ©2 NI A with Sviddet & appraathsfr@ntly operating in parallel
However,variation in offseting practicecould resultin considerable variation iautcomes for
biodiversity(Gordonet al, 2011) Therefore McKenny and Kiesecker (201@&8) highlight that
there are a number of challenges to adopting and developimgffsetting system, question

& dzO Kwhat dounés as an offset? How much does it count? Where should the offset be located?
When does it need to lEperational and for how long? How should risks be managed and what
AT GKS 2 Tensesuentlyihere had Keen a proliferation of litature, debate and
discussionfocusing on how offsatcan best operate to achieve no net loss (&lgrton, 2009
McKenney and Kiesecker, 2010; Browelieal., 2012; Clareet al, 2011; Hayes and Morrisen
Sunders, 2007; Rundcrantz andagiack, 2002; Wildling and Raemaeker, 2002; Btlal,
2013;Maronet al, 2016; Gardner, 201&ardener and von Hase, 2012)r Fheseauthorsthe
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specific elements and choices made in the design of the offsetting systems, such as ecological
contingency and exchange factors between losses and gains, are key in wbiétbes achieve
no net loss of biodiversity (Rajvanshi and Mat 2009).

2.6.2 Key Issues and Principles @perationalising Offsetting

The key issues fooperationalisingoffsetting, its system desigrand implementation,are
conceptualised quite differently in the literatureGardneret al. (2013 refer to generad
chdlenges for offsetting practice and key ingredients for no net loss (Gardener and von Hase,
2012).Bullet al.(2013)differentiate betweenconceptual and practical challenges, whilst others
such as Maroet al.(2016) refer toconceptualgovernanceand technical challengeg/hereas
multi-lateralenvironmentalorganisations such as BB@P12) or the IUCN2014)refer to rules
andprinciples for offsettingshown in Box 2.3

Within the myriad of different terms and conceptualisations it is appartatt this body of
literature isgenerallyreferring to a similar set afhallenges and core issues (Maetral,, 2016;
BBOP201%; ten Kate et al, 2004; Bulet al, 2013; Gardneeet al,, 2013; Gardner and von Hase,
2012; Norton,2008 see Appendix Tor detailg. Key issues includen¢ use of appropriate
currencies, biodiversity surrogates and offsetting metrtoscalculateand vdue biodiversity,
the question ofoffsettability and the limits to what can be offsgt(including replicability and
reversbility of impacts); asuring equivalence between offset losses and gains-{okdike or
like-for-better offsets) the application obffsets in line with the mitigation hierarchgs a last
resort; cansideration ofthe spatial location ancahdscape catext of offsets; he achievement
of additionality andthe use ofoffsets as a new contribution to conservatijcemd @mpliance,
longterm management and securing offsah-perpetuity. Thereis a raft of other issuege.g.
uncertainty, timelags) however, those mentioned above represent the core areas of concern
around offsetting systerdesign For a comprehensive outline of eaissueplease sedable 2.3

These issues for offsetting implementation and design cover a broad range of aspects around
When a/ R Kat#fset® should be appliedTherefore, these factors are often described as
exchange restrictios) ecological contingency factoos protocols for offsetting (Walkest al,
2009),whichtry to ensure offsets are not used as a licence to trdstere are also somassues

which represent morenanagerial and governance concersgch as compliance atoingterm
management. For the achievement of no net loss, manageris sech as ensuring compliance

are equally as important as ecological contingefators. A similar Ist of implementation
concerns idound in Marshet alQa 0 eadydext on the theory and practice of mitigation
banking Therefoe, theseissues are also not particularly new for biodiversity offsetting but
representa longstandirg preoccupationEach issudias been analysed in dedicated papand

is part of more general reviews of offsets practiderexamplesee Bulkt al, 2013) Although

there is a clear appreciation that these issues are importaeir resolutionhasproved hard
achieve(Maron et al.2016) For examplehow offsets will work with the mitigation hierarchy,
appropriate metrics and currencies, and Hike-like, is still the subject of considerable
deliberation and debateSeeTable2.3), and Maronet al.(20mc 0 NXB T S NEwicke@ (G KSY |
LINE o f Thefaiof®, these critical issues still very much dominateréisearchand guidance
surrounding thamplementaion of biodiversity offsetting.
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Box 2.3BOP Principles foidgliversityOffsetting Ayreed by BBOP mbers (BBOP, 20b2

10.

Adherence to the mitigation hierarchyA biodiversity offset is a commitment to
compensate for significant residual adverse impacts on biodiversity identified aft
appropriate avoidance, minimization and-site rehabilitaton measures have been
taken according to the mitigation hierarchy.

Limits to what can be offsetThere are situations where residual impacts cannot
fully compensated for by a biodiversity offset because of the irreplaceability or
vulnerability of thebiodiversity affected.

Landscape Context biodiversity offset should be designed and implemented in
landscape context to achieve the expected measurable conservation outcomes
taking into account available information on the full range of biologicaias and
cultural values of biodiversity and supporting an ecosystem approach.

No net loss:A biodiversity offset should be designed and implemented to achievg
situ, measurable conservation outcomes that can reasonably be expected to reg
no netloss and preferably a net gain of biodiversity.

Additional conservation outcomesA biodiversity offset should achieve
conservation outcomes above and beyond results that would have occurred if th
offset had not taken place. Offset design and implementashould avoid
displacing activities harmful to biodiversity to other locations.

Stakeholder participationIn areas affected by the project and by the biodiversity
offset, the effective participation of stakeholders should be ensured in deeision
makingabout biodiversity offsets, including their evaluation, selection, design,
implementation and monitoring.

Equity: A biodiversity offset should be designed and implemented in an equitable
manner, which means the sharing among stakeholders of the riglits an
responsibilities, risks and rewards associated with a prpgeud offset in a fair and
balanced way, respecting legal and customary arrangements. Special considers
should be given to respecting both internationally and nationally recognised ri§h
indigenous peoples and local communities.

Longterm outcomes The design and implementation of a biodiversity offset shol
be based on an adaptive management approach, incorporating monitoring and
evaluation, with the objective of securing outcomesttlast at least as long as the
LIN2E2S0GQa AYLI OGa YR LINSBFSNIofe Ay
TransparencyThe design and implementation of a biodiversity offset, and
communication of its results to the public, should be undertaken in a transparen
and timely manner.

Science and traditional knowledgé&he design and implementation of a biodiversi
offset should be a documented process informed by sound science, including af
appropriate consideration of traditional knowledge
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Table 2.3Common ChallengesiBounding Offset System Design amddlementation

Challenge

Key aspects and areas of debate

Offsetting
Metrics and
Currencies

Biodiversityoffsetting metrics and currenciese used to quantify lossegains
and residual impactsrobiodiversity to enable the measurement of no ng
loss(BBOP, 20G9 201D). Gardner and von Hase (2012:10) highlight thaf
single currency can adequately account for all concerns about biodige
There are a range of défent choices about what is a representative proxy
biodiversityandthe integrity of offsetting metrics. One of the most comm
debates is between taking a habitat or species based approdawever,
additional factors such as baselines, counterfactsegénarios, choice o
multipliers for restoration risk, uncertainty, tirdags and location are also k¢
areas of concerin developing and applying metri¢Bullet al., 2013; Bulkt
al., 2014; Qentier and Lavorel, 2011Gonc¢alveset al, 2015). Therera also
user relates choicbetween simpt easy to understand approaches and mg
complex but ecologically meaningful metrics, with different d
requirements and issug$ardner and von Hase, 2012}.present there are
a wide variety ofdifferent metrics tailored to different contexts,but some
suggestions that we shouldove towards harmonised metric&gncalveset
al,, 2015).

Equivalence,
like-for-like
or likefor-
better

. A2ZRADGSNERAGe 2FFaSdaAy3a RSHEa ¢
(Browrlie et al,, 2012). Concepts such big=-for-like, inkind and outof-kind
are described as replacement policies to guide the priorities for offsets
equivalence in these exchanges. Traditionally, offsets have been base(
strict likefor-like appro@h (e.g. Kieseckest al, 2011; Race and Fonesq
1996; Treweelet al, 2009), linked to replication of environmental valug
However, exactly what likéor-like entails is often unclear and hawWf A {
offset has to be remains undefined (Hayes and lidomSaunders, 2007
There is also increasing recognition thair cability to realise likdor-like
compensations is limited, with Hayes and Morrisemunder (2007) sitin
reasons such as the lack of available land and difficulties in describin
compaing likefor-like values. Furthermore, ten Kagt al. (2004) highlight
0 K I G oftenibetterdo aiin for conservation of complex systems rather
directequivalence ® Ly ONBI aAy3a Ft SEAOAL Afard
like principle (Cupmis, 2004) is apparent, and there is a clear trend towar
greater acceptance of owf-kind (McKenney and Kiesecker, 2010) and
most environmentally preferable optigmstead of direct equivalence to de
with the realities of the limits of the saiee of restoration ecology.

Offsetability

It is widely acknowledged that there are limits to the impacts which can
should be offsef(ten Kateet al, 2004; Gardneet al, 2013; Pilgrimet al,
2012) exactly which impacts should not be offsgthowever, debatable due
to a lack of guidance and consens@enerally offsetability is thought to
decrease with increased vulnerability and irreplaceability of biodiver
Pilgrimet al. (2013) developed a burden of proof framework for offsetabi
linked to the appropriateness andchievabilityof offsetting determined
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through level of conservation concern, magnitude of the significant resi
effect, opportunity for suitable offsets and feasibility of offg
implementation.

Adherence
to the
mitigation
hierarchy

One of the most frequently highlighted principles of offsetting is that it shq
be conducted in line with the mitigation hierarchgs a last resort. Th
sequencing of mitigation measures,itiv a preference for avoidance arn
minimisation,is based on the principle of prevention rather than a cure, 4
therefore that the protection of biodiversity is best achieved in situ (Trew
et al, 2009). There arehowever, complaints around a lack of guidelines
determine when to move from one stagof the mitigation hierarchy tq
another (Maronet al, 2019. The embeddedness of the mitigation hierarc
in current practice haalsobeen questioned (Claret al,, 2011). Particuldy,
Kieseckeet al.(2011), Claret al. (2001) and Norton (2009) aifopose that
the mitigation hierarchy should be applied with a broader context of s¢
kind, such as a landscape conservation plan or a watershed plan, to pro
foundation to identify the most appropriate step in the mitigation hierarch

Site
selectbn
and
Landscape
context

At is essential that the design and implementation of projecel offsets
account for wider landscape contéxt 6 D | eNaR Y08 33) The location of
the offset influences the spatial relationship between thmpacted and
compensatory site® / 2 y & S pradzPiytitief cénkal questions in offs
design is how offsets should be located in relation to the impacted
(Kieseckeret al, 2009) Offsets are also linked intdandscapescale
conservation aspirationin order to ma& offsetsmeaningful forbiodiversity
conservation Kiesekeckeet al,, 2009. Thereforelocation may be important
but the degree of relationship to the impacted sites. landscape scal
aspiration is far from resolved.

Additionality

WYI RRA U A 8 NE thdirégdi®meNtEhat an offsdierefits consisonly of
gains thatwould not otherwise have occurred and that are fully additiona
the expected scenario without the offsét§Maron et al, 2016:490).
Additionality is particularly connected tosisesaround inlieu or averted risk
offsets and ensuringhat areas which would already be preserved are
usedas offsetyMcKenney and Kiesecker, 2010). Consequently, guidand
offset design and implementation often includes the requirement thésets
should not be located on sites which already have a designatiwhthat
preservation can only be used to offset an impact if the area woulg
threatened in the future (BBOP, 224).

In-
perpetuity

Bull et al. (2013) highlight that there arquegions aroundhow long offsets
are expected to lastand what inperpetuitymeans Shouldin-perpetuityrefer
to Ws long as the developmentastQor Wome measure of ecologic
timescaleQandhow canoffsetsbe managed for longevityThe timescales o
offsets are linked into the reversibility of impacts and the long term integ
of offsets (Gardneet al,, 2013).

As previously highlightedhese key debates around how and when offsets should be designed

and implemented are generally reflected in aiesof principles (e3.Box 2.3; BBOP, 204.®)
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for considerations for offsetting system3he BBOP principldsave been well accepted in
offsetting practice, for instance, Hayes and MorrisBaunders (2007) report that in Australia
many practitioners do ot consideran offset valid unless they are lifer-like (or irkind).
Furthermore, the concentration around a series of principles, rather than a specific process,
provides the opportunity to tailor offsets to specific locations or situations rather giarply
adopting models applied in alternative contexts. Together the principles or challenges for the
implementation and design of offsets draw attention to the wide range of issues, which will be
vital for the achievement of no net loss through offsets.

Accounting for albf these different issues may be important to ensure equivalehogever,

it is also extremely difficult (Salzman and Ruhl, 2000; Walkat, 2009; Quigly and Harper,
2005).In reviews of offset design and implementatione of themost recurrent comments is

the lack of workability of a number of the principles. For instance, Hayes and Me8&arders
(2007) also reported that some practitionedigd not believe that the likdor-like principle is
workable in practiceln somecontexts,there have been attempts to move away from strict rules
around offsetting towards a more flexibégproach put this led to concern about the validity of
offsets. However, Brownlieet al. (2012) highlighted that these attempts to improve offsetting
practice may not always be engaging with all of the issues which are preventing the achievement
of no net loss.

2.6.3 Beyondecological Exchange Rulasd Principles

The focus for improving offsetting practice has coalesced around a number of key faaors an
considerable effort has been put into designing a series of principles of best pr&i®earch
attempting to resolve and explotheseconceptual debates and challeng@sg.Maron et al.,
2016;ten Kateet al,, 2004 McKenney and Kiesecker, 20dminatesdiscussiongroundhow
offsetting schemes should operate antiether or not dfsetswill achieve no net losslowever,

the singularfocus on procedural and enforcement failures, and the development of the best
operationalframeworks has come undecriticism(Walkeret al.,, 2009)

ORevision of compensation efforts through technical or scientific details are not
likely to make compensatory mitigation mokedfective because we need to
acknowledge the extent to which nagientific or real world compétions plague
current policies and practiée o wl OS 9L 2y Sa ol =

These critical ecological exchange factars increasingly acknowledged as only likely to go so
far towards achieving no net loss of biodiversity, and there is a growing percahtthey
cannot solelybe relied upon tacombat issues with the ineffectiveness of biodiversity offsetting
(Gardner and von Hase, 2012).

Tischew et al.(2010), Gednerand von Hase (2012nd Fitzsimonst al.(2012) have begun to

explore the governancas wellasthe technical challengesf implementing offsetting within

planning systemsWhile, Treweek and ten Kate (2014:4)so recognise that: ¢in addition to

Wi SOKYAOFt OKFffSyasSaQ GKS € AGSNI ( dzNidsthgtA I KE A 3K
can hamper appropriate use of offsets in pragtice 0 I f a4 2 i &, 2016; Sardideyal,

2013; Fitzsimonst al, 2014).Increasingly, thre aresuggestions of the need to acknowledge

the dpractical realites o6 DI NRY SNJ | Yy R m @8 Fphysiddl SiSsHiutionah and

political arrangements governing the receiving environréenté / 2 ¢ St £ > Hmoe Yon 1 0 X
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scientific and real word complication [which] plague curreoliciesand practicé 6 wl OS | YR

Fonesca, 1996:94n essencgthese researchers are beginning to examine additioin@ers of
(in)effectiveness fooffsetting, and existing features of governanegiich could influence¢he
success and implementation ekchangdactors

As an emergingpolicy instrument the majorty of research surrounding biodiversityas
explored offsets as an isolated policy phenomenon, rather than as a tool within a wider existing
system of planning and environmental impact assessniRather than looking at offsetsan
isolated policy innovigon, research around offsetting is beginninghighlight theneed toalso
explore how offsets are being embeddedtinexisting institutions and whether offses will
function as promised when applied in different cultural, instibatl and political cowxts, and
under different circumstances (Maret al, 2013. Effectivelyhow offses will work within the

wider landscape of environmental governangpproaches antools

2.6.4 Operationalising Offsetshifough EIA

Tischew et al. (2010) places particulaemphasis on the need to determine the effect of
planning implementation and managementfaéencies on goal achievement foffsetting and
identifies that the point at which offsets are integrated into the planning systepogtentially
critical. Althoughthe receiving environment for offsetting will vary between schenmeserms

of the political, social, economic and ecologivelkeup, there are also some more consistent
elements Environmental Impact Assessmetr EIA is a globallyapplied frameworkfor
environmental appraisal, used to forecast the possible environmental consequences of
developmentproposals For offsetting schemes, EIA & keypart of the existing regulatory
framework for assessing environmental standaigi\ is referred to dth in academic research
and guidance on biodiversity offsettings part of the wider context within which biodiversity
offsets will be operationalisedBBOP, 2008 b; Hayes and Morrisoi$aunders, 200Niddle and
Middle, 2012;Melton, 2005 Gillespie, 2012Brownlie and Botha, 2009)oswaldet al,, 2012
Slmotweget al, 2010. Howeverthe exact way that EIA and offsets will work together is far from
clear.

Doswaldet al.(2012) highlights that there are:

GThree main legislativérameworks can lead to offset (1) species and habitat
legislation (2) EIA regs, (3) offsets or compensation regulation. North America,
Europe, Australia use habitats and species legislation. EIA or specific offset or
compensation regulation are either current mecharssin potential drvers for
offsetsin Latin America and Asia 0 5 26l &, 1201%).

Most oten EIMM & NI F SNNB R @BXK KoDdp& diorhlisng Giosivefsiy offéktting,
through integrating offsetting into this existing appraisal proced(®B8OP, 200§, HA could

work as a legal mechanism or framework to operationalise offsets (e.g. Doswald 2012;
Slootweget al, 2010. EIA is considered, by some, as one of the strongest tools for getting
environmental consideration into different projects, and tefore Rundcrantz and Stbéack
(2003) suggest that if environmental compensation is proposed, described and analysed through
EIA procedure this will probably make it easier for offsets to be implemented in the project.

Equally, BBOP (20&8) echoes thisgrspectiveK A 3 Kf A 3 K (i A y GbviduKvehicke 9 E 2 N a

integrating biodiversity offsets into existing corporate procedures and management systems,
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and offsets have beermportrayed asa subset of the paradigm of impact assessment.
Furthermore, academes have also suggestl that offsets aredesigned to complement or
supplement EIA (Race and Fonesca, 1986).Gillespie(2012 the prospective connection
between EIA and offseis, in fact,a core justification for the ease of uptake of offseB8OP
(2009a) highlights a whole host of possible different ways thatEIA framework can contribute
to the design and implementation of biodiversity offseBok 2.4). Frequentlyhe ElAprocess
appears to be acknowledged as the main method through which temgéa the requirement
to implement biodiversity offsets (e.g. BBOP, 28)@8n Kateet al, 2004; Treweekt al, 2009).
Hfectively, this means thatElAcould play a fundamental part in triggering the requirement for
offsets. There are also suggestiotisat EIA could contribute by informing offsets, as a
prospective dataource (Box 2.4; BBOP, 269

Although EIA is often mentioned in relation to offsets, and the connection between offsets and
EIA has been pronted in guidancee.g. BBOP (200%s poterially having multiple benefits
BBOP (2009 highlight a prospective relationship based on EIAs utility for operationalising
offsetting (see Box 2.4)ndependent academic studies of the connections and links between
EIA and offsets are relatively spamselimited to the consideration of specifiaspects (Hayes
and MorrisonSaunders, 2007; Middiend Middle, 201Brownlie and Botha, 2009%{ayes and
Morrison-Saundes (2007) have begun to explore the perception of offsef by EIA
practitionersor consulants, identifying issues with the workability of offsetarnziples for EIA
practitioners. Wile, Brownlie and Bothg2009 bring up questions about tradeffs in EIA
throughthe inclusion obffsetting. Through EIA, offset metrics will join a wider ranfiexisting
environmental analyis aids and tools for assessing sustainability decisions. Overall, there is a
assumption thatthe offsetting and EIAprocesseswill work effectively together, with a
considerable range of possible roles for EIA in the djaralising offsetting

Box 2.4 How Impact Assessment Could Contribute to the Design and Implementation of
Biodiversity @fsets (BBOP, 2009

a. Providing a structured approach to the collection of information on biadiversity including important
ecosystem services that may be affected.

b. Quantifying potential losses of biodiversity assaciated with a propasal.
c. Providing information needed to determine whether 'na net loss’ aof biodiversity can be achieved
d. Interpreting the significance of impacts on biodiversity / BIDDIVERSITY LOSSES.

e. ldentifying bicdiversity impacts which require mitigaticon, and residual adverse impacts remaining after
mitigatian which could be offset

f. Generating information on bicdiversity distribution and status which is needed to interpret impact
significance for different geographical contexts.

g. Generating cantextual infarmation on bicdiversity distribution and status which is needed for planning
the design of offsets and for the selection of suitable offset locations.

h. Through ESIA stakeholder engagement processes, providing a framewcrk for understanding diverse
stakeholder perspectives and identifying issues, impacts, concems and cpportunities that should be
reflected in any consideration of offset need, role, design and implementation.

i. Providing a standardised and widely used approach.
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As a potentially key part of the environmental governance landscape of offsetting, how
offsetting interventions and Elfrocedureswill work together, the question of their integration
and the outcomes for biodiversity conservation, isracial research question whezxploring
the physical, institutional and political arrangements of offsetting. Although a litddbetween
EIA and offsethas been established the exact nature of the relationship betwihese two
mechanisns has not been critically investigated, and consideration of the notion of integyat
has been largely uncritical. Therefotiee question d what is meant by the use of EIA and offset
together, and what EIA working as a vehicle for offsets might em&main open for fuller
investigation. Looking ahow these two approaches to environmental management and
biodiversity conservation will wartogether can provide insight into the governance context and
wider range of factors that will effect when, whether and how ofésathieve nonet loss of
biodiversity

2.7 Conclusion to the Literature Review

The literature reviewoutlines the backgroundand context of biodiversity offsetting within the
wider landscape ofconservation strategiesExploring existing researchindicates that
biodiversity offsetting is a formalisation otirrent compensatiormechanismsvhich promises

to achieve no net losglevelop new finance streams for biodiversity and even enable smarter
mitigation to take place by moving edfte. However, offsetting is also a controversial
conservation strategy anthere arequestions surrounding itsthics, effectiveness, ambssible
implicationsfor environmental decisiomaking. Complaints and issuesth effectiveness of
offsetting mechanisms have generated a proliferation of research surrounding the
operationalisation of biodiversity offsettingentralised on a number of key condeal and
practical challenges. Issues fiffsetting practicewere found to bewide ranging from ensuring
the adherence to the mitigation hierarchy to developing correct currencies to measure
biodiversity losses and gains and investigatingdfisettability of different impacts. However,
the effectivenessof offsetting mechanism&as generally been considered in isolati@ther
than in relation to wider context and receiving environment. The degree to which existing of
tools for environmental governanceuld set theparameters for biodiversity offsetting success
or failure is relatively unknown. Therefore, rathtian looking at offsets as an isolat@olicy
innovation this suggests thatesearch around offsettinglsoneedsto explorehow offsets are
being embedded in existing institutions and whether offs&till function as promisedn
different contexts, and under different circumstand8lobally, offseing systems are likely to

be operationalised in a context which is currently dominated by &#he main preexisting
framework for assessing and managing developmetgacts However, there has been little
critical investigation othe integrationand interactionof EIA and biodiversity offsetting

3. Conceptual Frameworlntegrating BiodiversityOffsets and EIA

3.1 Introduction to the Conceptual Framework

Chapter 2 provided a review of the context, nature and parameters of debates surrounding
biodiversity offsetting mechanisms, emphasising criticisms related to eéfi@cs and
effectiveness of offetting and highlighting a multitude of challenges related ttee
operationalisationof offsetting systems. The focw$ this Chaptelis to build on the literature
review andexplore one element of the receiving environment for offsettingnvironmental
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Impact Assessmen(tthereafter EIA)EIA, a an existing procedural framework for analysing
environmental impactshas been connected to the operationalisation of offsetting in guidance
and early literature (e.g. BBOP, 2@0Boswald et al., 2012en Kate ¢ al, 2004), and in some
states EIA already forms part of offsetting systems. However, the exact relationship between
EIA and offsettingsfar from clear, and the notion of integrating offsetting and EIA has only been
subject to limited academic investiion (Hayes and MorriseSaunders, 2007; Wende et al,
2005; Middle and Middle, 2010The remit for this section is fiirst elaborateon the nature
parameters and conceptual foundatiomd EIA as aprocedural framework for forecasting
environmental im@acts. Then to explore the notion of integratioh EIA and offsettingn the
context of different strategies for environmental managemglimking tothe wider literature on
integrative assessment anthe combined analysis of environmental assessment todis
integration framework is then developed farovide a preliminaryoutline of the theoretical
compatibility of EIA as an existing procedural framework, and offsetting as a new tool for
biodiversity intervention. This initial frameworvkill then providea basis from which to further
explore the integration of EIA and offsiely, and the possible outcomes for biodiversity impacts.
The Chapter concludes with an overview of the research focus and presentation of the research
aims and objectives.

3.2 Environnental Impact Assessment
Environmental Impact Assessment KA is generally understood as:

0A process of identifying, predicting, evaluating and mitigating biophysical

social and other effects of proposed projects and physical activities pricajoy m

RSOA&A2YyAa YR 02 Y®adery®§18)a o06SAy3 YI RS
The EIA process provides a systematic approach for the considerattoa pdssible significant
impacts and environment consequences of a project proposal (Jay et al., EO®T9.essentially
I F NI Y S 7 BLINE D ScRrdaMiBgta number prescribed stages (Gaspartos, 2010; Glasson
et al., 2012), such as impact identificatigamediction,and evaluationThe main stages of the
process are shown in Figure 3.k4tler than dictating a specifignalytical approach various
analytical tools can be used within the EIA framewd&lA is often characterised, through its
process, as a series of iterative steps leading to a statemeatwifonmental impact (or EIS)
(Glasson et al., 2012).

Through tle identification and evaluation of the possible environmental outcomes of projects,
the immediate aim of EIA ,isnost commonly described asa procesdo facilitate informed
decisionmaking and sound environmental manageméaadler, 1996Jay et al, 2007Glasson

et al, 2012. Therefore, EIA is anticipatory in nature and based on a precautionary approach to
project authorisation (Jay et al., 2000ndertaking the EIA process is based on providing an
opportunity to identify inappropriate developments, redel negative effects and improve
projects (Sadler, 1996; Glasson et al., 20E8gentially, as Kolhoff et aP0L0:125) describe
AEIA] directs decisievf | { SNB (G2 Wf2Z1® 60STF2NBE GKSe& €SI LI
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Figure 3.1 The ElAdeess (UNEP, 2002)
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EIA was first developed in the US in the 1970s (Glasson et al, 2012handawell-estaldished
approach backed by legal and procedural requireméntaore than 120 countries (IAIA, 2016
Despite the uptake of EMorldwide, the basic concept and ogonents of the EIA process have
remained remarkably consistenGlasson et al., 2012). Furthermore, EIA has become an
environmental governance norm:

At seems inconceivable, nowadays, to decide about major projects and policies
without an analysis of thepositive and negative impacts on the environngent
(Gasparatos, 2010613
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Therefore, he EIAprocesshas developed into &ey part of the regulatory framework for
assessing environmental standardismly embedded in the institutional context of desion
making (Glasson et al., 201EJA haslsobeenpart of what Scrase and Sheate (20Gfscribe

as awider® dzR A (i  Ssihdghe21870B05,Wvhich saw the development of not only EIA but

a whole raft of assessment tools includi@gstBenefit AnalysisLife Cycle Assessment, Social
ImpactAssessment, Health Impadssessment, Risk Assessment and Strategic Environmental
Assessment, ttry to guide sound decisiemaking.

The decisiofinforming or aidingaspirationof EIA, and may other decisioraiding tmls, is often
attributed to the dominance of rational planning theory in the 1960s/{Petts, 1999;
Lawrence, 2000; Elling, 2008y et al., 2097

OA rational decision is defined as one in which the option thagtsatisfactorily
achieves the statedbjective(s) is selected, based a complete understanding of

the consequences of all relevant alternatives and consensus about the goals that
governthe decisigh 6/ | AKY2 NB98)S G I f & wnnany

Rational planning theory is based the idea that planning stuld be a systematic and value
free considerabn of alternatives by expertéd.eknes, 2001)Jnder rationalist thinkinghe EIA
process should be a systematic and technical evaluation of impaetsatie objective decision
makingthrough the provision ofcomprehensive information (Lawrence, 2000; Weston, 2000;
Elling, 2009)Under the rationalist paradigmhe best possible process will result in the optimum
information and decisioamaking. The dominance of rationalissaring the emergence dElA
practice means that researclsurroundingEIA hagended to focus on refining instrumental
effectiveness through technical enhancement and improved communication (Cashmore, et al,
2004). Furthermore,hte prevalence of the technoational model means that themain ouput

of the ElAprocesshas focused on thpublication of an Environmental Impact Statement (EIS),
to supply decisiormakers with the best possibleinformation of the environmental
consequences of a project proposal (Jay et al., 2007; Glasson et al., 2012)

The rationalmodel, and ideas thathe production of EIA and decisionaking is valudree,
objective, or impartiglhas now largely been refuted as unrepresentativéhefvaluefull nature

of decisioamaking and EIA isiantricate weaving of fact anfiction (Jay et al., 2007; Owens et

al., 2004;Lawrence, 2000; Cashmore et al., 2008)erefore, there hadeenan increasing
appreciation that there are limits to the neutrality of the production of EISs, antbve to
acknowledge that EIA has more ofraxed character as both a science and an art (Jay et al,
2007). Appreciation of the disconnection between the rationalist moded reality of EIA
production and the political nature of decisionaking has been linked to dissatisfaction with
the performance and achievements of EIA in influencing decision authorisation (Cashmore et
al., 2004; Jay et al., 2007). Most notably, this shift in thinking has brought into question the idea
that better information will lead to better decisions, and therefore themediate aim of EIA as

a decisioAnforming tool. Consequently, over the last ten years thdyeen amove towards
reconsidering the theoretical or substantive basis of ,EdAd attempts to generate a
fundamental rethink of what EIA is, how it should progeeand the role of EIA melation to
decisionmaking(Cashmore et al., 2002008 Lawence, 2000; Jay et al., 2007). Furthermore,
there have been increasing attempts to recognise ithare indirect means through which EIA
can contribute to the overarchingoal of sustainable development, such assyambolic
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deterrent, through environmental education or changing values over longer timescales (Jay et
al., 2006; Bartlett and Kurian, 1999).

ElA is embedded in international practice and an accepted regulatony for the development
planning process. Therefore, thEIA processis key part ofthe current landscape of
environmental governance for the built environment aadentralcomponent of theegulatory
framework for dfsetting. However, increasing disquigith the status quo in EIA has developed
over the last decade, and questions are now being asked about the validity of the early
foundations and formulations of EIA, which have the potential to alter or extend the scope and
character of EIATherefore EIA can also be seen as at a critical point in terms of its development,
with fundamental questions being askedibout its future direction and effectiveness,
substantive purposand relationship to decisiemaking

3.3 Integrating Environmentalnterventions

There isan underlyingperception in both literature and guidance on offsettingpat EIA will
play a role in aidinthe operationalisation of biodiversity offsettifg.g. BBOP, 20@9ten Kate

et al., 2004; Doswald et al., 2012t present, esearchon offsetting is an emerging research
field and thus famany consideration of the integration of ElAs a procedural framework, and
offsetting, as a new intervention for no net lo$gs been largely uncriticalhe integration of
various environmental nreagement and appraisal mechanisms is often linked to ideas of
environmental pragmatism which advocatedreamlining, harmonisation angbrocedural
integration Scrase and Sheate (2002) highlight thégration in relation to environmental
assessment anthanagementhas beeron the research agenda since the late 1990sariby

a proliferation of policies promoting théntegration of assessment toolas amodel of best
practice Researchers have investigated the logic of combining differsrdtegies for
environmental management and appraisal frameworkeluding EIA, cost benefit analysis,
health impact assessment, life cycle assessraadtmany otherge g. Eales et al., 2005; Scrase
and Sheate, 2002; Ness et al., 2007; Owens and Cowell, 2002; Baamas@awell, 1999; Milner
et al., 2005; Kirkpatrick and Lee, 1999; Finnveden and Moberg, 2005; Gasparatgs,TAH.0
body of researciasexplored the notion ofintegrationand emphasises range of key factors
for consideration in investigating the relahship between EIA and offsetting

Scrase and Sheate (2008yhlight that the term integratiofnas arange of different meanings

in relation to environmental managemen(Table 3.1 Integration in the context of bring
together EIA and offsettingiefers (i 2inte§ffation among assessment toiwith different
disciplinary and practical origidable 3.1)In analyfhg the integration among assessment
tools, Baumann and Cowell (1999) highlight that different tools can be used in combination,
side-by-side, consecutively, oreven as a subsebf other tools. The connections between
different tools can be complementary or duplicatjegmpeting or incompatible (Baumann and
Cowell, 1999; Figure 3.2Hacking and Guthrie (2008) also highlight ttreg integration of
different assessment toolsanresult inthe addition of techniques and analytical features, and
therefore, cause theexpansion of the thematic coverage of appraisal frameworslassic
example of this analytical integration is the combinatiorHealth Impact Assessment and EIA.
Such @ll methodological or analyticaitegration is considered a very strong level of integration
by Lee and Kirkpatrick (199%lternative integration can be moreonsecutive or irparallel
such as using the results BfA as the evidence base for Environmental Management Systems
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Table 31 Meanings of Integration (Scraaad Sheate, 2002)

Scrase and Sheate (2002mphasisethat integration is often assumedto be a positive

sharpening or expansion ofdts rather than actively investigated questioned however, the

¢headlong rush to integrate can raiphilosophical challengdsr policy and decisiemakers

(Scraseand Sheate, 200291). For Kirkpatrick and Lee (199e uncriticalintegration of

different assessment tools is linked &pproaches which areo unwieldyto handleeffectively

or credibly, andcanevenresult inthe stretching of tools beyond their capacity (see also Hacking

and Guthrie 2009. The potential forduplication, competing ah incompatible tools, and

prospective difficulties icoordinatingapproaches, highlights that compatibility is a critical issue

in undertaking integration (Baumann and Cowell, 1¥#p<t al, 2005).In addition,there can

alsobe what Scrase and Sh&t 6 H A nHO RSAONAOGS | &4 tWrAwia®@ LX Ay | NEB
between different tool users, anGasparatos2010 highlightsthat there can be instances of
WAYalAGdziA2 9 BKENBI ROFXABSWEF YW Ay dindddistrictiog ya & G NA
between quite similar tools. The right kind of integration is clearly important rather than simply
O2Y0AYAYy3d LINRIGSH AR X sehBlaixBaESsedsments in isolation and stapling
assessment reports together (Abaziaal, 2004).

Exploringintegrationcan enable a better understanding of the relationship between different
environmental appraisal tools, provide an opportunity to reflect on the limitations and framings
of different tools and highlight the appropriateness of using certain toolgether(Hacking and
Gurthrie, 2008 Gaspartos, 2010; Scrase and Sheate, 200 variety of forms and degrees of
integration along withpossible repercussi@emphasised byexistingresearch suggest that
integrationshould not be undertaken lightly bbbased on an understanding of:
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