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A B S T R A C T

Biodiversity offsetting is used in diverse policy contexts to reduce, halt or reverse losses of biodiversity arising
from development or other uses of the natural environment. Despite increasing interest in the concept of
biodiversity offsetting, relatively little attention has been devoted to investigating its use in marine environ-
ments. This paper presents a systematic review of documents evidencing the application or inclusion of
biodiversity offset principles in policy frameworks concerning the marine environment, and in marine
development projects. Biodiversity offsetting policies applicable to marine environments were found to exist
in six countries (US, Canada, Australia, France, Germany, Colombia) and have been actively considered in at
least 27 others. Outside of these, a wide range of other approaches promoting uptake of biodiversity offsetting
principles in a marine context were identified. These range from preliminary studies to identify potential
compensatory habitat, to nascent biodiversity markets, and project-level application of corporate standards of no
net loss. Evidence suggests that where offsetting policy is developed for specific marine application, the
preferred approach is to pool financial contributions from developers into funds for strategic action for
biodiversity benefit.

1. Introduction

Damage to natural environments and their widespread conversion
for other uses are contributing to the accelerating decline of global
biodiversity [1,2]. Biodiversity offsetting is one of many proposed
approaches for mitigating losses of biodiversity associated with eco-
nomic and infrastructure development projects [3]. The underpinning
principle of biodiversity offsetting is ‘no net loss’ (NNL) – i.e. the
counterbalancing of biodiversity losses with biodiversity gains [4].
These gains can be realised through various mechanisms including;
restoration or rehabilitation of habitat in another location, averted loss
e.g. through the protection of an area and education, and management
to alleviate or avert pressures that would lead to biodiversity losses [3].
Other mechanisms such as allocation of funds for research have also
been characterised as biodiversity offsets in contexts where lack of
knowledge is considered an impediment, however these are considered
to be very ‘out of kind’ and difficult to reconcile with the principle of
NNL [5,6].

Conceptually, the implementation of biodiversity offsets can take
one of three forms: (1) ad-hoc projects delivered directly by the
proponent of development causing biodiversity loss; (2) third party
habitat banks (also referred to as species, conservation or mitigation

banks) where ‘biodiversity credits’ equivalent to meeting offsetting
requirements can be purchased or otherwise exchanged; and, (3) in-lieu
fees where financial compensation for biodiversity impacts is pooled for
strategic level conservation projects [3,7]. To guide the appropriate
application of biodiversity offsets a set of key principles have been
widely accepted as necessary for the success of the approach [4]
(Table 1).

Discussion and use of biodiversity offsetting has rapidly increased
over the last decade for a number of reasons [8]. Political agendas to
promote use of market-based instruments for conservation purposes has
been identified as one of the main drivers for uptake of the approach
[8]. This political push has outpaced the development of ecological
foundations for the approach which are yet to be clearly defined [8].
Given the knowledge gaps in the underpinning ecological science, the
outcomes of biodiversity offsetting in terms of environmental protec-
tion are unclear [9]. The challenges of this approach include those
concerning our fundamental ability to restore ecology [10], inappropri-
ate implementation and design of offsets [11], the need to seek
equivalence across ecological components and ineffectual compliance
regimes [3,12–14].

Biodiversity offsetting practice in terrestrial areas has been subject
to a level of academic scrutiny but less attention has been devoted to

http://dx.doi.org/10.1016/j.marpol.2017.04.005
Received 21 September 2016; Received in revised form 6 April 2017; Accepted 7 April 2017

⁎ Corresponding author.
E-mail address: holly.niner.13@ucl.ac.uk (H.J. Niner).

Marine Policy 81 (2017) 368–374

Available online 25 April 2017
0308-597X/ © 2017 Elsevier Ltd. All rights reserved.

MARK

http://www.sciencedirect.com/science/journal/0308597X
http://www.elsevier.com/locate/marpol
http://dx.doi.org/10.1016/j.marpol.2017.04.005
http://dx.doi.org/10.1016/j.marpol.2017.04.005
mailto:holly.niner.13@ucl.ac.uk
http://dx.doi.org/10.1016/j.marpol.2017.04.005
http://crossmark.crossref.org/dialog/?doi=10.1016/j.marpol.2017.04.005&domain=pdf


the extension of the practice into marine environments [15]. Given that
increasing development pressures and impacts are not confined solely
to terrestrial environments and with projections for the ‘ocean econo-
my’ to more than double between 2010 and 2030, it follows that
biodiversity offsets are likely being increasingly applied offshore
[14,16–18]. Current indications are that the challenges posed by the
use of biodiversity offsetting policies in the marine environment are
common to those faced in terrestrial applications [14]. The marine
environment, however, presents unique difficulties including the scale
and degree of connectivity between and within ecological units
operating in three dimensions [19], high biological and physical
heterogeneity of both habitats and species on widely varying spatial
and temporal scales [19], poorly defined property rights and the remote
nature of governance relative to population centres [20–22].

Available literature is limited to analysis of the marine application
of existing and relatively mature national biodiversity offsetting
policies in the US, Canada and Australia [23–26]. Efforts to identify
marine practice in Europe have struggled to find evidence of the use of
biodiversity offsetting owing to the way in which the mitigation
hierarchy has been applied within impact assessment [15,22,27].
Beyond this little is known about how and where biodiversity offsetting
theory is being applied in a marine context [14,22].

This paper seeks to document how and where biodiversity offsetting
is being applied in marine environments. We build upon a similar
exercise undertaken by the Ecosystem Marketplace in 2010 and
updated in 2011 that mapped global uptake of biodiversity markets
but found little evidence of marine application [28,29].

2. Methods

This paper presents a snapshot as of December 2016 of the current
application of biodiversity offsetting principles in a marine context.
Relevant data were obtained through a systematic review of available
web-based documents evidencing the application or inclusion of
biodiversity offset principles (see Table 1).

Information has been sourced from both academic and grey
literature including relevant web-based material and media reports.
In the review of academic literature, search terms outlined in electronic
appendix 1 were used to interrogate the Scopus and Web of Science
databases and web-based searches. Articles were screened and filtered
against the principles presented in Table 1 and based on the content of
their abstracts. A similar protocol was applied for a search of grey
literature, using web-based search engines as a starting point. These
systematic reviews were complemented by handsearching of literature
and building on the country profiles within the Ecosystems Marketplace
review [28,30]. The National Reports produced by the 156 coastal

States Parties to the Convention on Biological Diversity (CBD) in
addition to information available from the Organisation for Economic
Co-operation and Development (OECD) and the Global Environment
Facility (GEF) for all coastal nations were also reviewed.

The source material was limited to documents published in French,
Spanish or English, with search terms based in English.

Information relating to the application of the key biodiversity
offsetting principles (Table 1) has been gathered from the source
material. A total of 124 documents were identified that provide
evidence of the uptake and application of these principles (electronic
appendix 2). Using these principles as criteria, evidence of the applica-
tion of the mitigation hierarchy in addition to any other of the
principles has been documented. The mitigation hierarchy is often
promoted through environmental impact assessment (EIA) frameworks.
Biodiversity offsetting builds on this and increases the rigour of its
application through assessments of equivalence, additionality, conti-
nuity of biodiversity provision and compliance monitoring require-
ments (Table 1). Given the lack of available information relating to
marine biodiversity offsets it is likely that such strategies are at varying
stages of development or operating on an informal basis and are
unlikely to incorporate all of the key principles. Accordingly, evidence
of the uptake of any number of the key principles (in addition to the
mitigation hierarchy) with explicit reference to supporting the use of
marine biodiversity offsets is presented as an indication of emergent
public policy or strategy. It is important to note that the approaches
recorded here focus on ex ante approaches to environmental compensa-
tion and do not include requirements for rectifying unforeseen impacts
or for rehabilitation of a site at the point of decommissioning.

This review does not analyse the information gathered concerning
the effectiveness of offsets to avert biodiversity losses, or the extent to
which widely accepted standards for best practice are integrated into
the approaches identified [4]. The aim here is to identify instances
where biodiversity offsetting principles are being applied in marine
environments, and what form this takes.

3. Results

The application or exploration of the potential to apply biodiversity
offsetting principles in the marine environment was found in 45
countries. The mechanisms through which this is being undertaken
vary – from being supported by established or emergent public policy at
a national, supra- or sub-national level (Table 2) to being driven by
various other means outside of public policy frameworks (Table 4). No
evidence was found of the application of the principles in a marine
context in Eastern Europe (electronic appendix 2). Evidence was found
of application in marine contexts in North America, Australia, Europe,

Table 1
Key principles for biodiversity offsetting success.

Principle Detail

Mitigation hierarchy Biodiversity offsets should be considered only as a last resort for residual impacts after avoidance and mitigation has been explored [5]. This exercise
should be informed by a feasibility study of offsets (accounting for principles identified as essential for biodiversity offset success including equivalence,
additionality, continuity and compliance monitoring) and an analysis of the ecological significance of the identified impact [5,8].

Equivalence Demonstration of the balance between biodiversity losses and gains is required [4,8,9]. This should take account of the counterfactual baseline to ensure
NNL is achieved [10].

Additionality Biodiversity offsets should not displace existing commitments or activity; they should deliver benefits beyond those that would occur in the absence of the
offset project [4,11]. Biodiversity offsets should be designed in context so as to complement existing conservation priorities and to prevent displacement of
impact to other areas (leakage) [12].

Continuity Supply of biodiversity through offset projects requires consideration from a temporal and financial perspective. Temporal strategies should ensure that the
point at which NNL of biodiversity is achieved is matched to the point of impact [5,13–15] and that outcomes are delivered for the duration of the impact
or in perpetuity [5,16]. This should be managed through an associated adaptive monitoring program the finances of which should be fully accounted for
within planning [8,17].

Compliance success Non-compliance with biodiversity offset requirements is a significant risk to achieving an aim of NNL. Whilst the legal responsibility for the success of the
offset project lies with the project proponent or third-party delivering the offset, oversight of implementation (and monitoring) should be maintained by a
third party or regulator to ensure compliance with the offsetting requirements [3,18–21]. These relative responsibilities should be clearly outlined and the
mechanisms by which this oversight will be undertaken to ensure implementation occurs and is in line with that agreed.
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Africa, Asia, Latin America and Oceania. The type of mechanisms being
used to apply marine biodiversity offsets by country are presented in
Tables 2 and 4.

3.1. Marine biodiversity offsetting supported by public policy

Public policy refers to existing and active policy specifically
supporting the application of biodiversity offsets or an aim of NNL
(or net benefit, net gain etc.), operational at a national (or suprana-
tional in the case of the EU) level and applicable to marine environ-
ments. National (or supranational) policies exist in the US, Canada,
Australia, the EU, France, Germany and Colombia [23,24,31–39]. These
policies support the application of the five principles essential to
biodiversity offsetting success with the exception of that in Colombia
where detail relating to additionality was not found [38,39] (Table 1).
Only one of these national policies, the Magnuson-Stevens Fishery
Conservation and Management Act [40], has been developed specifi-
cally for marine application and with the exception of French, German
and Colombian policy, all have application restricted to ‘listed’ marine
habitats, species or protected areas.

Sub-national offsetting public policy has similar aims to that of
national public policy but is relevant to specific sub-national political
jurisdictions only (e.g. state level). Sub-national policy in South Africa
precedes national policy and whilst terrestrial in focus does not
preclude application in marine environments [41]. In the US and
Australia sub-national policy has been developed for specific marine
application of biodiversity offsets in the instance of impacts to eelgrass
in California, fish habitat in New South Wales (NSW) and specifically
for the Great Barrier Reef (GBR) in Queensland [42–45]. In Australia,
sub-national policy supporting the application of biodiversity offsetting
exists in five of its six states. Marine application for most sub-national
offsetting policy in Australia relates to the protection of native
vegetation which includes marine habitats such as seagrass. Outside
of the marine specific policies of NSW and for the GBR, limited
guidance is provided as to how impacts to marine vegetation should
be addressed [46,47].

Emergent national or supranational offsetting public policy
refers to those countries where evidence of progression towards the
development of a national policy (as defined in this paper) and uptake
of biodiversity offsetting principles has been identified. In addition to
existing sub-national policy, South Africa is exploring the development

of national policies and options that are applicable to marine environ-
ments but limited information is available as to the detail of these
discussions [41]. In Peru, uptake of a NNL goal is gaining momentum
with offsetting policy and guidance being recently agreed for Andean
environments, it is expected that the reach of this will expand to include
marine environments in coming years [48]. Further, an EU initiated
project, currently on hold, considers how an aim of NNL might extend
beyond currently existing biodiversity protection legislation that is
limited to key habitats and species [49,50]. The UK national position on
biodiversity offsetting has been put on hold after an initial pilot project
[51]. However, there was significant interest in its marine application
and the potential opportunities to generate revenue for organisations
such as the UK Crown Estate [52,53]. Despite this national position, the
UK is still subject to the requirements of the EU Birds and Habitats
Directives and a government-led project has been tendered relating to
the identification of habitats to assist with the compensation require-
ments arising through the consenting processes for marine development
[54].

Threats posed to the coastal marine environment have been directly
addressed in Belize through the development of a marine biodiversity
offset framework which is hoped to progress to a more formal state.
This has been developed through a partnership with the Australia-
Caribbean coral reef collaboration and the Belize Coastal Zone
Management Authority and Institute [55]. This framework explicitly
identifies the need for compliance and continuity however, the
application of biodiversity offsetting principles in Belize is dependent
on the compliance regime to be put in place to support implementation
once adoption progresses beyond the current emergent status.

Sectoral offsetting public policy relates to the existence of policy
developed for a specific sector (such as mining) that supports the
application of biodiversity offsetting principles in a marine context. In
both Liberia and Mozambique, the standards applied through this
public policy have not been developed by government and relate
directly to private standards which are considered in more detail in
Section 3.2.

National public policy requiring partial application of offset-
ting principles relates to other national policies that do not explicitly
reference biodiversity offsetting but support the application of a
number of biodiversity offsetting principles. These principles go beyond
the application of the mitigation hierarchy and seek to improve the
success of compensatory action (Table 3). Legislation in the Nether-

Table 2
Types of public policy mechanism identified as supporting the application of biodiversity offsetting principles in a marine context by country. *Sectoral offsetting policies identified stem
from private standards, these examples are also included in Table 4. **US policies also apply to five US territories (see electronic appendix 2). ***Policies at a European Union (EU) level
apply to all 23 coastal member states, however a number of member states have moved ahead of the existing and tentatively emergent position. In addition, policy exists at an EU level
that requires the comprehensive application of biodiversity offsetting principles but is restricted in application for impacts to designated sites only.

National or supranational Sub-national
offsetting policy

Emergent national or
supranational offsetting policy

National policy applying partial
application of offsetting principles

Sectoral offsetting
policy*offsetting policy

US** ✓ ✓
Canada ✓
Australia ✓ ✓
European Union

(EU)***
(✓) ✓ (on hold)

France ✓
Germany ✓
Netherlands ✓
UK ✓ (on hold)
Liberia ✓
Mozambique ✓
South Africa ✓ ✓
Argentina ✓

Belize ✓
Colombia ✓
Peru ✓
Korea ✓
New Zealand ✓

H.J. Niner et al. Marine Policy 81 (2017) 368–374

370



lands extends the remit of the EU Birds and Habitats Directive to
include some marine habitats and species of national importance.
Whilst offsetting is not specifically referenced within this additional
legislation, the need for equivalence and continuity of biodiversity to be
considered when defining compensation arrangements is detailed [56].
The Korean Act on the Conservation and the Use of Biodiversity
requires that a bond be held as security against compensation success
and discussions have been held as to how a NNL policy could be
introduced [57–63]. In Argentina legislation requires that impacts are
remedied by the proponent causing biodiversity loss and establishes an
environmental compensation fund as an option should restoration not
be technically feasible [64].

3.2. Offsetting mechanisms not stemming from public policy

Evidence also exists for uptake of biodiversity offsetting principles
in marine environments outside of public policy frameworks. These
mechanisms are usually used at a project or an activity level and vary
widely in extent and mode. Of the eight instances identified, six are
directly associated with financial controls where a degree of compli-
ance success is imparted through associated processes (Tables 4 and 5).
The five types of mechanism promoting the application of biodiversity
offsetting principles relating to finance include: (1) private standards
levied by development banks such as the IFC [65,66]; (2) conservation
funds promoting the pooling of funds for the strategic application of
marine biodiversity offsets; (3) the application of a marine resource
access charge [67]; (4) the research and development of biodiversity
markets through the local-level fisheries management frameworks as
being trialled in Chile [68]; and, (5) corporate standards.

The final type of mechanism identified relates to the practical
application of corporate standards, for which evidence has been found
at a project rather than national level. There has been an increased
recognition of the need to address the environmental impacts of
corporations as major contributors to current trends of declining
biodiversity [69]. In response, a growing number of corporations have
identified or articulated a business case for improving their environ-
mental practices – e.g. in order to secure access to essential environ-
mental assets, and to gain a social licence to operate and use these
resources [8,69]. One example of this is Tullow Oil's joint project with
the Wildlife Conservation Society (WCS) in Gabon which seeks to
improve marine ecological knowledge to improve the application of the
mitigation hierarchy in offshore environments [28,70,71].

For the purposes of this review the private standards imposed by the
International Finance Corporation (IFC) and other development banks
have been considered separate to corporate standards adopted by
private industry. Finance provided through the IFC and other develop-
ment banks requires recipient adherence to a number of biodiversity
offsetting principles [65,72]. For example, the IFC's Performance
Standard 6 specifically requires private sector clients receiving invest-
ment to implement a policy of NNL which is then enforced by the
financial body subject to the conditions of agreement. These standards
are commonly applied at a project level and evidence of this occurring
in a marine context has been observed in Papua New Guinea (PNG)
(Table 4). Private standards have also influenced uptake of biodiversity
offsetting principles through public policy. Evidence of where this has
occurred and is applicable to marine environments has been identified
in Liberia and Mozambique. In Liberia, sectoral policy exists for the
mining industry outlining requirements to follow the IFC's Performance
Standard 6 [73,74]. In Mozambique, Article 23 of the Petroleum Laws
in Mozambique require operations to adhere to “internationally accepted
standards” in relation to inevitable ecological damage and the asso-
ciated mitigation of impacts [75]. Whilst the reference to biodiversity
offsetting is not explicit, this implies the need to meet common
standards such as that outlined in the IFC's Performance Standard 6
[65].Ta

bl
e
3

Bi
od

iv
er
si
ty

off
se
tt
in
g
pr
in
ci
pl
es

em
be

dd
ed

w
it
hi
n
pu

bl
ic

po
lic

y
fr
am

ew
or
ks
.*

Th
e
pr
in
ci
pl
es

no
te
d
do

no
t
ap

pl
y
eq

ua
lly

to
al
l
ex
am

pl
es

id
en

ti
fi
ed

(s
ee

el
ec
tr
on

ic
ap

pe
nd

ix
2)
.

N
at
io
na

l
off

se
tt
in
g

po
li
cy

Su
b-
na

ti
on

al
off

se
tt
in
g

po
li
cy

Em
er
ge

nt
na

ti
on

al
off

se
tt
in
g
po

li
cy

*
Se

ct
or

al
off

se
tt
in
g

po
li
cy

N
at
io
na

l
po

li
cy

re
qu

ir
in
g
pa

rt
ia
l
ap

pl
ic
at
io
n

of
off

se
tt
in
g
pr

in
ci
pl
es
*

M
it
ig
at
io
n
hi
er
ar
ch

y
×

×
×

×
×

O
ff
se
ts

as
a
la
st

re
so
rt

th
ro
ug

h
av

oi
di
ng

,m
it
ig
at
in
g
th
en

co
m
pe

ns
at
in
g

(o
ff
se
tt
in
g)

re
si
du

al
bi
od

iv
er
si
ty

im
pa

ct
s.

Eq
ui
va

le
nc

e
×

×
×

×
×

Ba
la
nc

e
is

so
ug

ht
be

tw
ee
n
bi
od

iv
er
si
ty

lo
ss
es

(i
m
pa

ct
s)

an
d
ga

in
s

(o
ff
se
ts
).

A
dd

it
io
na

li
ty

×
×

×
O
ff
se
ts

de
liv

er
be

ne
fi
ts

be
yo

nd
th
os
e
th
at

w
ou

ld
oc

cu
r
in

th
e
ab

se
nc

e
of

th
e
off

se
t
pr
oj
ec
t.

C
on

ti
nu

it
y

×
×

×
O
ff
se
ts

de
liv

er
bi
od

iv
er
si
ty

be
ne

fi
ts

fr
om

th
e
po

in
t
of

bi
od

iv
er
si
ty

lo
ss

an
d
fo
r
th
e
du

ra
ti
on

of
im

pa
ct
.

C
om

pl
ia
nc

e
su

cc
es
s

×
×

×
×

Im
pl
em

en
ta
ti
on

an
d
su
cc
es
s
of

off
se
t
re
qu

ir
em

en
ts

sh
ou

ld
be

ov
er
se
en

by
a
th
ir
d
pa

rt
y
or

re
gu

la
to
r.

H.J. Niner et al. Marine Policy 81 (2017) 368–374

371



4. Discussion

4.1. Biodiversity offsetting in a marine context

Biodiversity offsetting policy has largely been developed for terres-
trial application [28,29]. Our review indicates that translation and
application of this policy to marine environments has commonly taken
place with little consideration of the challenges specific to these
environments. The guiding principles for the success of biodiversity
offsets in marine environments are almost identical to those required in
terrestrial environments [14,21]. However even in terrestrial environ-
ments, success of the approach to counter biodiversity losses and the
application of these principles has proved to be challenging and there
are concerns that it's misuse may be contributing to declining trends of
biodiversity [76]. The difficulties faced in the terrestrial environment
include; the accounting of biodiversity (often across biodiversity types)
to ensure that an aim of NNL is met; our ability to restore ecological
components and habitats [3]; those relating to compliance, such as the
appropriate application of the mitigation hierarchy and post-consent
monitoring; and the avoidance of the perverse application of the
approach [77]. These challenges all apply to the marine application
of biodiversity offsetting but are further exacerbated by three key
factors; (1) the high level of uncertainty within marine impact assess-
ment owing to the highly variable and connected nature of the
environment [15,19]; (2) the limited evidence of ecological restoration
success in a marine context [15]; (3) the diffuse, complicated and at
times remote governance arrangements managing the resource [21].

4.2. Marine offsets required by public policy

Public policy relating specifically to offsetting and its application in

marine environments was found to exist at a national (or supranational)
level or a sub-national level in 30 countries and at a developmental
stage in three countries (Table 1). In each of these countries impacts to
marine habitats and species identified as ecologically important are
required to be offset in line with the five key principles for biodiversity
offsetting success (Tables 1 and 3). Public policy under development
cannot incorporate measures for compliance success given that con-
senting regimes are to be established. All policy identified applies
directly to marine environmental impacts and seeks to protect against
losses of marine biodiversity. However, translation of this policy has
only been considered in detail in relation to a very limited range of
ecological components, eg. – the highly spatially managed GBR [45,80]
and fish habitat [40,43,44]. Little guidance is available relating to the
consideration of mobile species such as seabirds and marine mammals
or wider issues such as the social values attributed to marine parks. The
uncertainty in impact prediction and ecological restoration is acknowl-
edged in these ‘marine-specific’ policies with greater flexibility allowed
in the application of the principles. For example, the definition of
equivalence in some cases is applied much more loosely to allow for
interpretation beyond ‘like for like’ replacement of habitat (electronic
appendix 2). In situations where rehabilitation of habitat is difficult, as
is the case with most fish habitat [43], metrics are applied to calculate a
financial equivalent to be applied by the regulator to create biodiversity
gains to equal losses.

4.3. Uptake outside of public policy

Private standards formally regulate biodiversity offsetting on a
project by project basis through financial agreements and these can
apply to projects leading to impacts on marine biodiversity. Despite
private standards commonly applying at a project level, there is

Table 4
The types of mechanism through which biodiversity offsetting principles are being applied in a marine context outside of policy frameworks. Application of these mechanisms is not always at
a national level with many focussed at a sub-national or project level (Gabon, Yemen, PNG). *Private standards in Liberia and Mozambique have been incorporated into sectoral policy.

Private standards (finance) Independent conservation fund Resource access fee Biodiversity markets Corporate standards

Liberia ✓*
Mozambique ✓* ✓
Gabon ✓
China ✓
Yemen ✓
Papua New Guinea (PNG) ✓
Chile ✓

Table 5
Biodiversity offsetting principles applied in a marine context through mechanisms outside of policy frameworks.

Private
standards

Conservation fund Resource access
fee

Biodiversity markets Corporate
standards

Mitigation hierarchy × ×
Offsets as a last resort through avoiding, mitigating then

compensating (offsetting) residual biodiversity impacts.

Equivalence × × ×
Balance is sought between biodiversity losses (impacts) and

gains (offsets).

Additionality
Offsets deliver benefits beyond those that would occur in the

absence of the offset project.

Continuity ×
Offsets deliver biodiversity benefits from the point of

biodiversity loss and for the duration of impact.

Compliance success × × × ×
Implementation and success of offset requirements should be

overseen by a third party or regulator.
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evidence of their incorporation into public policy. An example of this is
the Liberian Mining Act which specifically references the private
standards of the IFC relating to biodiversity offsetting [65,73]. Biodi-
versity offsetting requirements from these sectoral public policies stem
from the existence of these privately developed standards and have not
been developed by government.

In addition to the more formally regulated private standards, other
less formal approaches are driving the application of biodiversity
offsetting in marine environments. These mechanisms are usually used
at a project or activity level in the absence of national or sub-national
policies and in most cases are applicable to marine environments but
have not been developed specifically for this purpose. The exception to
this is the work being piloted in Chile to develop biodiversity markets
through local fisheries-based management where issues relating to
tenure of spatial areas of the fishery are overcome through the applica-
tion of territorial user rights for fisheries [68]. The authors of the study
outlining the progress of this pilot cite the need to develop new
conservation instruments to support underfunded international targets
such as those under the Convention on Biological Diversity as drivers for
this work [81]. Other indications exist that marine biodiversity offsetting
is being used to raise revenue where central funding does not exist or is
insufficient to meet wide conservation commitments, such as in Mozam-
bique where the development of a conservation trust fund specifically
states the “consolidation of the national Protected Areas system” as part of
its mission [82]. It is widely accepted that funding for marine conserva-
tion is not sufficient to support the activity required to protect marine
environmental resources [83]. However, cautious management is re-
quired if offsets are to be used in this manner to ensure true additionality
and to avoid ‘cost-shifting’ and the displacement of existing or future
sources of marine conservation finance [77,84].

Corporate standards are another mechanism driving uptake of
biodiversity offsetting principles in the marine environment. An
increased appreciation of the business relevance of environmental
impacts and the maintenance of a social licence to operate has led to
a recent increase in uptake of corporate goals or standards relating to
biodiversity [69]. Some of these standards relate specifically to a
company-level commitment to NNL of biodiversity [69]. However,
despite evidence of marine application at a project level being available
no evidence was found of strategic policy level consideration of what
might be required for successful application in marine environments.
Corporate standards are not necessarily subject to third party oversight
and no information was found that allowed for an assessment of the
influence or success of such aims. In contrast, private standards such as
those required by the IFC and other sources of development finance are
subject to third party oversight. This increases the rigour of environ-
mental management in countries that do not currently have marine
biodiversity offsetting requirements incorporated into public policy. For
those mechanisms being applied outside of public policy compliance is
the principle most commonly addressed. Independent third party
oversight (private standards), the upfront payment into a conservation
fund or of a resource access fee, or the purchase of credits from a
biodiversity bank (biodiversity markets) increases the likelihood of
compensation taking place. However, ensuring compliance does not
provide the assurance that associated action will lead to a balance of
marine biodiversity losses and gains that other principles such as
equivalence, additionality and continuity could.

5. Conclusion

This review presents a first attempt at documenting the current
global status of application of biodiversity offsetting in a marine
context. Results highlight that the approach is being applied in diverse
policy contexts and the principles identified as essential for offsetting
success are being subject to both partial and comprehensive adoption.
National biodiversity offsetting policies applicable to the marine
environment were identified in six countries with at least 27 others

actively pursuing similar approaches. However, existing policy has not,
with the exception of a very low number of sub-national and fisheries
specific policies, been developed specifically for marine application.
Furthermore, little detail is available as to how the key challenges
presented by the marine environment might be addressed in existing
non-marine specific biodiversity offsetting policy. Where frameworks
have been developed specifically for marine application a common
suggestion appears to be pooling financial contributions to apply to
strategic projects for wider biodiversity benefit. This review does not
include an analysis of the success of the policies and other approaches
in achieving or contributing to an aim of NNL of biodiversity. Further
understanding of how the approach is being used to manage biodiver-
sity losses is required to better understand the risks posed by the
application of biodiversity offsets in marine environments.
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