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ABSTRACT

Biodiversity offsets have become a widely-accepted means of attempting to compensate for
biodiversity loss from development, and are applied in planning and decision-making processes at
many levels. Yet their use is contentious, and numerous problems with both the concept and the
practice have been identified in the literature. Our starting point is the understanding that offsets
are a kind of biodiversity compensation measure through which the goal of no net loss (or net gain)
of biodiversity can be at least theoretically achieved. Based on a typology of compensation measures
distinguishing between habitat protection, improvement (including restoration, habitat creation and
improved management practices), and other compensation, we review the literature to develop a
framework of conditions that must be met if habitat protection and improvement initiatives can be
truly considered offsets and not merely a lesser form of compensation. It is important that such
conceptual clarity is reflected in offsets policy and guidance, if offsets are to be appropriately applied
and have any chance of fully compensating for biodiversity loss. Our framework can be used to
support the review and ongoing development of offsets policy and guidance, with the aim of
improving clarity, rigour and therefore the chances that good biodiversity outcomes can be

achieved.

Keywords: biodiversity offsets; biodiversity compensation; mitigation hierarchy; no net loss; net

gain; offsets policy
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1. Introduction

Biodiversity offsets have been defined by the Business and Biodiversity Offsets Programme? as
“measures taken to compensate for any residual significant, adverse impacts that cannot be
avoided, minimised and / or rehabilitated or restored, in order to achieve no net loss or a net gain of
biodiversity” (BBOP 2012, p1). They are increasingly being applied as part of numerous different
planning and decision-making mechanisms operating at different levels; for example Maron,
Brownlie et al. (2018) distinguish between biodiversity offsets applied in overarching policies, and
those applied in relation to a specific impact from a specific development. One important
mechanism through which the second type of offsets may be applied is environmental impact
assessment (EIA) (BBOP 2009a), arguably the pre-eminent and most widely used environmental
management mechanism globally (Morgan 2012, UNEP 2018). In EIA, biodiversity offsets are
typically positioned as the ‘last resort’ option in the mitigation hierarchy, to be applied when options
for on-site biodiversity impact avoidance, minimisation and restoration have been exhausted (BBOP

2012).

Biodiversity offsets are appealing to developers and often also to regulators, since they appear to
offer a ‘best of all worlds’ solution to the trade-offs inherent in the vast majority of development
approvals in which some level of adverse environmental impact is unavoidable There are numerous
increasingly insistent voices, however, arguing that there are fundamental issues with both the
concept and the practice of biodiversity offsets, with grounds for challenge ranging from the
ecological, to the practical, to the economic, to the moral and philosophical, all of which are
connected to some extent (Spash 2015, Maron, Ives et al. 2016, Apostolopoulou and Adams 2017,

Levrel, Scemama et al. 2017, Primmer, Varumo et al. 2019).

1 BBOP describes itself as “an international collaboration between companies, financial institutions,
governments and civil society organizations working towards a net gain of biodiversity” (www.forest-
trends.org/bbop/).
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There is also an argument that the theory and practice of biodiversity offsets is conceptually murky,
and this is the area in which this paper contributes. At the most basic level, several researchers have
reported confusion between offsets and other mitigation measures, finding that actions may be
incorrectly denoted as offsets when in fact they are examples of avoidance, minimisation or
restoration of impacts (i.e. earlier steps in the mitigation hierarchy) on a development site (Bidaud,
Schreckenberg et al. 2017, Bigard, Pioch et al. 2017). However, for the purposes of this paper we
adopt the view that by definition offsets seek to compensate for impacts on the development site in
another place that is outside the development envelope and therefore there can be no real

confusion between offsets and the other steps in the mitigation hierarchy.

A more significant conceptual challenge lies in the question of whether all biodiversity compensation
measures can be considered offsets. Although the terms ‘compensation’ and ‘offset” are often used
in conjunction, as in the BBOP definition cited earlier (BBOP 2012) or even interchangeably (de Witt
et al., 2018), for the purposes of this paper we take the view that offsets are in fact a subset of
compensations, such that all offsets are compensations but not all compensations are offsets. This is
in line with literature that highlights that there are certain principles that offsets should reflect, a key
one of which is the principle of no net loss, or even net gain of biodiversity (BBOP 2012, Brownlie,
King et al. 2013). While this is a useful starting point in distinguishing between offsets and other
compensations, it begs the question of under what conditions no net loss (or net gain) might actually
be achieved. There have also been many contributions that have provided partial answers to this
guestion; what has been lacking, however, is a consolidation of this work into a clear framework
specifying the conditions with which biodiversity offsets should comply. The development of such a

framework is the purpose of this paper. Therefore our research question is:

What are the necessary conditions for biodiversity compensation measures to be considered

offsets?
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The framework of necessary conditions for biodiversity offsets developed in this paper is intended to
inform both the development and review of policy and guidance related to biodiversity offsets, with
the ultimate goal of ensuring that biodiversity offsets are designed to achieve at least no net loss of
biodiversity. We do not take the next step of evaluating from a conservation perspective the success
or otherwise of on-the-ground offsets initiatives. We recognise there is much work on this topic in
the realm of conservation biology but our focus here is on the design of biodiversity offsets from a
policy perspective. We hope that our framework will prove useful as a basis for comprehensive

reviews of policy and guidance frameworks in the future.

2. Methodology

The methodology for developing our framework of necessary conditions for biodiversity offsets was
based primarily on literature review, broadly following Jabareen’s (2009) step-wise approach to

constructing a conceptual framework.

Step 1 was the conduct of a literature review on biodiversity offsets. This involved database searches
using Google Scholar and Scopus for academic literature focussing on biodiversity offsets,
biodiversity compensation, no net loss and net gain. This was supplemented by following citations
and use of citation indexes to follow lines of debate. Literature on biodiversity offsets and
compensations spans very diverse academic subjects, so we found limited value in focussing on
particular journals or even subject areas but rather used the database search functions to ensure a

broad search.

Step 2 was analysis of the literature to identify a ‘skeleton framework’, defined as comprising
“characteristics derived from previous enquiry that provide an internal structure that provides a
starting point for observations...and for analysis” (Jabareen 2009, p50). In this case the process
followed was to first review literature on ‘offsets’ and ‘compensations’ in order to distinguish

between the two at a high level (Section 3.1). We then identified a suitable typology of biodiversity
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compensation measures (Section 3.2) that provides the structure for our own, more detailed

framework.

Our main contribution comes in Step 3, in which we undertook further analysis of literature to ‘pad
out’ and ‘give flesh to’ (Jabareen 2009, p50) this typology. This iterative process resulted in our
framework of conditions under which biodiversity compensation measures can be considered offsets
(Sections 3.2.1 and 3.2.2). It is important to note that our framework represents the current state of
agreement in the offsets literature; it is expected that as research and practical experience in this

area develop further that more detail and nuance can potentially be added in the future.

As part of the process of developing our framework, in Step 4 we applied components of our
framework to offsets policies and guidelines in jurisdictions with which we are familiar (Australia,
South Africa and the European Union) to illustrate key points, validate the framework and

demonstrate its utility as an analytical tool.

3. Identifying necessary conditions for biodiversity offsets

3.1 Offsets versus compensation

As highlighted in Section 1, the terms ‘offsets’ and ‘compensation’ have been used in conjunction, or
interchangeably in the literature. For example, each term may appear as the final step in the
mitigation hierarchy, to be applied when all other means of avoiding, minimising and restoring
biodiversity impacts have been exhausted. Many different forms of the mitigation hierarchy exist in
different jurisdictions today (ten Kate et al., 2004). Perhaps the oldest version is provided in the

United States Council on Environmental Quality (CEQ) guidelines as follows (CEQ 1978, s. 1508.200):

“Mitigation includes:

1. avoiding the impact altogether by not taking a certain action or parts of an action;
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2. minimizing impacts by limiting the degree or magnitude of the action and its

implementation;

3. rectifying the impact by repairing, rehabilitating, or restoring the affected environment;

4. reducing or eliminating the impact over time by preservation and maintenance operations

during the life of the action; and

5. compensating for the impact by replacing or providing substitute resources or

environments [emphasis added].”

This is very similar to the BBOP (2012) version mentioned in Section 1 (impact avoidance,
minimisation, restoration, offset) except that the term ‘offset’ appears as the final stage instead of
‘compensation’. It does appear that the term ‘offsets’ is relatively new, a phenomenon of the 21st
century, with initial draft policy and discussion papers for different jurisdiction emerging after 2000,
for example in Australia (NSW DLWC 2001, NSW EPA 2002, WA EPA 2006), United Kingdom (HM
Government 2011) and South Africa (DEADP 2007, DEA 2017), as well as from the IUCN (ten Kate,
Bishop et al. 2004). As previously mentioned, however, BBOP and others draw a clear distinction
between the two terms, arguing that offsets are a specific type of compensation and that a
compensation measure can only be considered an offset if it meets certain principles and associated
criteria or conditions (Moilanen, Van Teeffelen et al. 2009, Walker, Brower et al. 2009, BBOP 2012).
Our starting point is therefore at the level of principles for biodiversity offsets. There are numerous
sets of such principles that can be found in almost any piece of guidance on the subject. For the
purposes of this paper we will refer to the principles outlined in BBOP (2009b), which are presented

in Table 1 below.

BBOP Principle Definition

Principle 1 - No net loss A biodiversity offset should be designed and implemented to
achieve in situ, measurable conservation outcomes that can
reasonably be expected to result in no net loss and preferably a
net gain of biodiversity.
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Principle 2 - Additional
conservation outcomes

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

Principle 3 - Adherence to the
mitigation hierarchy

A biodiversity offset is a commitment to compensate for
significant residual adverse impacts on biodiversity identified
after appropriate avoidance, minimisation and on-site
rehabilitation measures have been taken according to the
mitigation hierarchy.

Principle 4 - Limits to what can
be offset

There are situations where residual impacts cannot be fully
compensated for by a biodiversity offset because of the
irreplaceability or vulnerability of the biodiversity affected.

Principle 5 - Landscape context

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

Principle 6 - Stakeholder
participation

In areas affected by the project and by the biodiversity offset,
the effective participation of stakeholders should be ensured in
decision-making about biodiversity offsets, including their
evaluation, selection, design, implementation and monitoring.

Principle 7 - Equity

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

Principle 8. Long-term outcomes

The design and implementation of a biodiversity offset should
be based on an adaptive management approach, incorporating
monitoring and evaluation, with the objective of securing
outcomes that last at least as long as the project’s impacts and
preferably in perpetuity.

Principle 9 - Transparency

The design and implementation of a biodiversity offset, and
communication of its results to the public, should be
undertaken in a transparent and timely manner.

Principle 10 - Science and
traditional knowledge

The design and implementation of a biodiversity offset should
be a documented process informed by sound science, including
an appropriate consideration of traditional knowledge.

Table 1: BBOP Biodiversity Offsets Principles (BBOP 2009b, p16)

Some of these principles require further, more detailed examination. For example, Principle 1 begs

the question ‘no net loss of what?’ Does no net loss refer to species, ecosystem function or
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ecosystem services, for example (Bull et al 2013)? Gardner et al (2013, p1257) argue that it should
mean “no net reduction in the diversity within and among species and vegetation types; long-term
viability of species and vegetation types (i.e., ensuring minimum population sizes and areas of
occupation); and functioning of species assemblages and ecosystems (including ecological and

evolutionary processes)”.

Inherent within this explanation of no net loss is the notion of equivalence or ‘like-for-like’. Some
other policy documents (e.g. DEA 2017) include like-for-like as a separate principle, whereas BBOP
(2009b) does not. However the BBOP document does emphasise the importance of this concept

(p30):

“Biodiversity offset policies around the world are often based on the principle of ‘LIKE-FOR-
LIKE or better’. The most desirable outcome is generally to offset the biodiversity
components to be impacted by targeting the same biodiversity components elsewhere (an

‘in-kind’ offset)”.

For clarity, we have elected to include the Principle of Like-for-Like as a separate principle in our

analysis and we refer to it as ‘the Principle of ‘Like-for-Like’.

Reference to biodiversity offset principles feature in various arguments as to which subset of
compensation measures can be considered offsets. In the discussion that follows, we provide our
interpretation of which principles are reflected (in brackets), in accordance with the list above. For
Bull, Suttle et al. (2013, p371), compensations can only be considered offsets if “(1) they provide
additional substitution or replacement for unavoidable negative impacts of human activity on
biodiversity, (2) they involve measurable, comparable biodiversity losses and gains, and (3) they
demonstrably achieve, as a minimum, no net loss of biodiversity”. These criteria reflect the
principles of additional conservation outcomes (Principle 2); the Principle of Like-for-Like; and no net

loss (Principle 1). In turn, Gardner and von Hase (2012) emphasise that offsets should be comparable
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to the impacted environmental value (the Principle of Like-for-Like); additional (Principle 2); and
lasting (Principle 8). Any other measures would by definition be only a compensation measure and
not an offset. BBOP suggests that the most common reasons why a particular compensation

measure might fail to meet the principles and criteria for offsets are (BBOP, 2012, p13):

* “The conservation actions were not planned to achieve no net loss (Principle 1);

* The residual losses of biodiversity caused by the project and gains achievable by the offset
are not quantified (Principles 1 and 8);

¢ No mechanism for long term implementation has been established (Principle 8);

¢ It is impossible to offset the impacts (for instance, because they are too severe or pre-
impact data are lacking, so it is impossible to know what was lost as a result of the project)
(Principle 4);

¢ The compensation is through payment for training, capacity building, research or other
outcomes that will not result in measurable conservation outcomes on the ground

(Principles 1 and the Principle of Like-for-Like)”.

Our review thus far suggests that some principles are related to the definition of an offset and are
thus substantive, while others are more procedural or governance-related. The substantive
principles are fundamental to distinguishing biodiversity offsets from compensation measures more

broadly; these are principles 1, 2, 4, 8 and the Principle of Like-for-Like.

In turn, some of these principles are dependent on others; for example it is not possible to achieve
no net loss (Principle 1) unless long-term outcomes are achieved (Principle 8) and the offsets are like
for like (the Principle of Like-for-Like). The principle of no net loss (Principle 1) is also closely related
to that of additional conservation outcomes (Principle 2) since measures to achieve no net loss with
respect to certain biodiversity values should be over and above measures already being taken, and

should not detract from them.

10
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Achieving consistency with these principles is therefore no simple matter in practice. In order to
explore the conditions under which this might be possible, thus distinguishing between offsets and
compensation, it is important to first consider in more detail the types of biodiversity compensation

measures that may be applied.

3.2 Types of biodiversity compensation measure

Numerous typologies of biodiversity compensation measures (including offsets), exist in the
literature. For example, Maron, Hobbs et al. (2012, p142) distinguish two ways in which offsets can
be achieved at an offset site: “(1) via averted loss from ongoing or anticipated impacts (e.g. avoided
deforestation or degradation) at a site through the removal of threatening processes and (2) by
enhancement of a degraded site through restoration and rehabilitation (‘restoration offsets’)”.
Included in their definition of restoration is the creation of new habitat, as well as the re-creation of
habitat “on a highly degraded site through revegetation” (p144). Bull and Strange (2018) make a
similar distinction, using the terminology of ‘avoided loss’ and ‘ecological restoration’. Both of these
forms of compensation can potentially be offsets, depending on how they are applied in practice.
Bezombes, Kerbiriou et al. (2019), in contrast, mention restoration, creation and maintenance of

favourable habitat, where maintenance seems to equate to habitat protection.

Other authors include in their typologies measures that do not meet the fundamental principles
listed above and which we would therefore argue are compensations, but not offsets. For example,
Jacob et al (2016) identifies the following compensation measures: ecological engineering;
transplantation; management; knowledge-acquisition; and awareness raising, where according to
the arguments above the last two are not offsets, whereas if ecological engineering, transplantation

and management are equated to improvements as outlined above then they could be.

Compensation can thus be framed in terms of substitution (Brownlie, King et al. 2013; CEQ 1978), or

alternatively as trade-offs (Morrison-Saunders and Pope 2013) or perhaps more cynically as a barter

11
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(Walker et al 2009). Such substitutions, trade-offs or barters may occur in three ways: in time, in
place or in kind (Gibson et al., 2005, p127). All on-the-ground offsets (and compensations) are
substitutions in place by definition; whereas the meaning and implications of substitutions in kind
and time require further discussion. While Brownlie, von Hase et al. (2017) argue that any
substitutions in kind of biodiversity cannot be considered offsets due to violation of the Principle of
Like-for-Like, others (e.g. BBOP 2012 as discussed earlier) leave the door open for the concept of
‘like for better’. ‘Like for better’ implies that substitution in kind of biodiversity might be acceptable
under certain conditions, whereas substitutions in kind of capital — for example substituting financial
capital for natural capital, a practice that has been viewed as ‘buying’ an approval (Hayes and

Morrison-Saunders 2007)— can be considered a compensation at best but not an offset.

Some offsets embody an inherent time lag, since it takes time for restoration, habitat creation or
management efforts to deliver biodiversity outcomes, and thus represent substitutions in both time
and place. This raises questions about whether substitution in time is acceptable at all, and if so how
the time lag should be taken into consideration in the design of the offsets, as discussed further later

in the paper.

In the typology that follows and which structures the remainder of the paper, we have elected to
use the terms ‘habitat protection’ and ‘improvement’ in relation to biodiversity compensation
measures, instead of the more common ‘impact avoidance’ and ‘restoration’, to avoid confusion
with the steps of the mitigation hierarchy. We also consider improvement to be a more general term
than restoration, as it more clearly encompasses the situation in which an entirely new habitat might
be created, whereas restoration might be logically interpreted as not including habitat creation.
Drawing the threads of the preceding discussion together, we will use the following typology of
biodiversity compensation measures as our ‘skeleton framework’, some of which could be offsets

under the right conditions:

12



232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

o Habitat protection i.e. protecting biodiversity values elsewhere (substitution in place). [It is
important to reiterate here that the avoidance step on the mitigation hierarchy of CEQ
(1978) is directed to impacts at the actual development site; here the focus is upon
avoidance of impact on biodiversity at a remote offset site];

e Improvement, which could include ecological restoration of degraded habitat, the creation
of entirely new habitat or threat management, such as removal of weeds and feral (non-
indigenous) animals; (substitution in place and time);

e Other compensation, such as research, education and financial compensation (substitution

in kind).

Measures within the third category of ‘other compensation’ as defined above are not offsets
because they cannot directly ensure no net loss of biodiversity, whereas habitat protection and
improvement measures may or may not be, depending upon how they are applied. Thus, the
guestion becomes, under what conditions can these forms of biodiversity compensation really be
considered offsets? We review the literature in relation to this question for each element of our

typology in the following sections.

3.2.1 Habitat protection

‘Habitat protection’ essentially means that biodiversity values that are impacted in one location are
protected in another location instead, i.e. a substitution in place by definition (Griffiths, Bull et al.
2019), but preferably not in time or kind. For example, suitable land may be purchased by the
developer and contributed to the conservation estate. There are a number of conditions that must

be met, however, for habitat protection measures to be considered offsets.

First and foremost, the biodiversity values in the substituted place should be the same as those in
the offset area, i.e. the biodiversity values should be like for like or better (the Principle of Like-for-

Like). Some authors (e.g. McKenney and Kiesecker 2010) consider that to enable like for like, offset

13
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locations should be physically close to the impacted site, for example, be in the same geographic
region and the same watershed (noting, however, that offsets cannot by definition be within the

development envelope).

The Principle of Like-for-Like is, however, not uncontroversial. In some cases, ‘like for like’ may be
impossible to achieve as there may simply not be suitable land available for purchase by developers
(Brown et al 2014). While it could be argued that this means that impacts become non-offset-able
(Principle 4), there is also an argument that biodiversity conservation objectives can sometimes
better be served by allowing substitutions in kind of biodiversity, which is sometimes referred to as
‘trading up’ (Brown, Clarkson et al. 2014) or ‘like for better’ (Gardner, Von Hase et al. 2013). BBOP

(2009, p30) makes this point:

“In certain situations, however, the biodiversity to be impacted by the project may be
neither a national nor a local priority, and there may be other areas of biodiversity that are a
higher priority for conservation and sustainable use and under imminent threat or need of
protection or effective management. In these situations, it may be appropriate to consider
an ‘out-of-kind’ offset that involves ‘trading up’; i.e. where the offset targets biodiversity of

higher priority than that affected by the development project”.

In relation to the situation of no suitable offset sites being available to protect, Blackmore (2020)
makes the argument that sometimes a proposed development may be essential or at least clearly in
the public good, in which case like for better offsets may be acceptable and appropriate. The public
good is also invoked in the EU test of IROPI (Imperative Reasons of Overriding Public Interest) which
must be demonstrated in cases in which proposed developments represent a threat to the integrity
of Natura 2000 sites, designated under either the Birds Directive or the Habitats Directive, in any
state of the EU (Council of the European Communities 1992). Blackmore (2020) goes on to argue

that the offset itself must be a public good, going beyond additional conservation outcomes

14
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(Principle 2) to be “overwhelmingly in the public’s best long-term biodiversity conservation interest”

(p94).

Brownlie and Botha (2009) describe a system in South Africa whereby biodiversity or regional
planning identifies ‘offset receiving areas’, comprising land available for purchase as offsets. The
land is selected because it has biodiversity values that are considered worth protecting, but these
values may or may not be the same values as those being impacted by a particular developer.
Offsets involving this land could therefore be examples of trading up or like for better. Kiesecker,
Copeland et al. (2010) also make the point that conservation planning, defined as “the process of
locating, configuring, and maintaining areas that are managed to maintain viability of biodiversity
and other natural features” (p262), provides a structure within which trading up or like for better
can be considered. There are obvious challenges in evaluating offsets that are not like for like, and
hence like for like should remain as a fundamental principle unless a strategic biodiversity

conservation plan of some form is in place (Gardner, Von Hase et al. 2013).

However, several authors have pointed out that habitat protection offsets may not deliver no net
loss (Principle 1). The argument is made that simply adding an equivalent sized parcel of offset land
to the conservation estate or placing a conservation covenant over it will not achieve no net loss
unless the biodiversity values on that land were under threat prior to this action being taken,
because otherwise the principle of additional conservation outcomes (Principle 2) cannot be
demonstrated (Thorn, Hobbs et al. 2018). According to this argument, habitat protection offsets can
only be considered valid in areas of high rates of biodiversity loss (Curran, Hellweg et al. 2014,
Maron, Bull et al. 2015), and the ecological gain must be calculated based on the likely trajectory for
the offset land in the absence of the offset action, taking into consideration both threats and

management actions, i.e. the counterfactual scenario.

Maron, Brownlie et al. (2018) expand on this argument by distinguishing between Type 1 threats to

biodiversity values, which are those subject to regulation that invokes offsetting requirements such
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as developments being subject to EIA, and Type 2 threats which may not be regulated at all or which
are regulated through mechanisms that do not invoke offsets such as impacts due to climate change,
some agricultural practices, or feral animals and weed invasion. They argue that biodiversity values
subject only to Type 1 threats cannot be used as an offset because they is not really under threat,
given that if a Type 1 threat were to manifest (say in the form of a proposed development), the
developer would be required to offset that impact anyway so no biodiversity gain is achieved by
protecting it (Principle 2). In turn this means that only Type 2 threats should be considered in the
likely trajectory for the reference case, and that offsets resulting from Type 1 impacts can offset
Type 2 threats, and potentially slow the rate of biodiversity losses from unregulated threats (Maron,
Brownlie et al. 2018). A corollary to this argument is offered by Blackmore (2020) who suggests that
regulators would be required to refuse applications for development on previously established
offset sites; in other words, regulators should ensure no future Type 1 threats apply to established

offset sites (Principle 8).

Counterfactuals therefore have a central role in the evaluation of potential habitat protectiion
offsets, where counterfactuals are predictions of what would have happened, that is what trajectory
might have been followed in the absence of the offset initiative (Maron, Bull et al. 2015, Maron, lves
et al. 2016, Arlidge, Bull et al. 2018). This includes consideration of environmental change processes
(Bull, Suttle et al. 2013). Sonter, Tomsett et al. (2017) point out how rarely the counterfactuals that
underpin offsets determinations are made transparent. There are many factors that may affect the
trajectory of biodiversity value, including changes in regulation or in management practices, climate
change, and natural regrowth (Sonter, Tomsett et al. 2017, Blackmore 2020). Sonter, Tomsett et al.
(2017, p318) conclude that, “Biodiversity offset policies must explicitly define plausible
counterfactual scenarios... if they are to genuinely achieve their no net loss objectives”. Yet even if
the counterfactual scenarios are explicit, if reality does not follow the predicted scenario then no net
loss may not be achieved. In other words, it may be a case of “offsetting certain losses against

uncertain gains” (Weissgerber, Roturier et al. 2019, p237). Counterfactuals play an important role in
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the Australian Commonwealth biodiversity offsets calculation methodology, outlined in SEWPaC
(2012), whereby offsets proposals must include an assessment of the likely future quality of the

proposed offset site both without and with the proposed offset.

Multiplier ratios are typically applied when determining how big an area is required to achieve
habitat protection (Maron, Hobbs et al. 2012). These multiplier ratios are typically greater than 1:1
to account for factors including uncertainty, contingency, time delays (for example in purchasing the
land), and the ecological value of the area being impacted in situations in which the offsets are not
like for like (Moilanen, van Teeffelen et al. 2009, Gardner and von Hase 2012, Bull, Suttle et al. 2013,
Curran and Hollander 2015). Brownlie and Botha (2009) explain how in the Western Cape province
of South Africa different ratios apply to like for like offsets depending upon the nature of the loss,
which are designed to compensate for background loss and to build in a contingency. The ratios are
30:1 for ‘critically endangered’ ecosystems (to be considered in exceptional circumstances only);
20:1 for ‘endangered’ ecosystems, and 5:1 for ‘vulnerable’ ecosystems. A multiplier ratio of more
than 1:1 may also be required to ensure additional conservation outcomes (Principle 2) in situations
in which the biodiversity values of the offset site are not really greatly threatened or if there are
already management actions in progress that are improving biodiversity value (Maron, Bull et al.
2015, Thorn, Hobbs et al. 2018). Such considerations are factored into the Australian
Commonwealth offsets calculator through the assessment of quality with and without the offset as

previously mentioned (SEWPaC 2012).

A further consideration for habitat protection offsets is that the offsets must be protected for the
long-term, at least as long as the duration of the impact (Principle 8) (Villarroya, Barros et al. 2014,
Arlidge, Bull et al. 2018). Linking the life of the offset to the duration of the impact assumes that the
impacts on the development site are in fact reversible and that the site can be fully rehabilitated at
the conclusion of activities (Bull, Suttle et al. 2013). There is an alternative argument that offsets

should last ‘in perpetuity’, often defined as 50-75 years when suitable discounting is applied (BBOP
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2012). Some authors use the term ‘permanence’ (Virah-Sawmy, Ebeling et al. 2014, Moilanen and
Kotiaho 2018, Souza and Sanchez 2018) but BBOP (2012) states a preference to avoid this term and

instead specify the duration of an offset explicitly.

In any case, the question is raised as to who manages the offset sites over their required lifetime.
While developers are considered responsible for offsets under the ‘Developer Pays Principle’
(analogous to the Polluter Pays Principle), it is also recognised that developers are unlikely to have
expertise in conservation (Blackmore 2020). In practice this often means that developers purchase
land as an offset and contribute it to the conservation estate, which in turn requires that
conservation agencies need to be resourced to manage it over long time periods (Guillet and Semal
2018). Conservation covenants on private land may be an alternative mechanism to protect the
biodiversity values into perpetuity (May, Hobbs et al. 2017) but again require that land holder to
manage the site. In this way, developers transfer the responsibility for ensuring the longevity of the
offset to appropriate land managers, which mitigates at least some of the risk that the offset will not
be maintained for a sufficient time period (Blackmore 2020). The counter argument to this, however,
is that the offsets “saturate the capacity of administrative organizations responsible for nature
conservation; they destabilize nature protection associations looking for funding; and they generate

ambiguity about protected area policies” (Guillet and Semal 2018, p86).

Since there is potential that habitat protection offsets are improperly applied by not properly
considering the likely threats to the ecological values of an offset site, some authors consider this
type of offset to be less desirable than improvement offsets, even though time lags (substitution in

time) and uncertainty of outcomes are less of a risk (Curran, Hellweg et al. 2014).

In summary habitat protection measures should meet the following conditions to be considered

offsets rather than compensations:
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e The biodiversity values protected and the biodiversity values impacted should be like for
like, unless there is a defined biodiversity strategy or plan whose objectives could be
achieved by allowing trading up or like for better, and appropriate means of evaluating the
value of the offset in relation to the impact are available (the Principle of Like-for-Like);

e Offset ratios should be at least 1:1, adjusted for the relative quality of the biodiversity in
guestion and its trajectory, time delays, uncertainty and contingency in order to achieve no
net loss and additionality (Principles 1 and 2);

e Plausible counterfactual scenarios should be clearly articulated in order to demonstrate no
net loss and additionality (Principles 1 and 2);

e Offset land must be subject to high rates of biodiversity loss from Type 2 (unregulated)
threats in order to achieve no net loss and additionality (Principles 1 and 2);

e Protection of biodiversity on the offset site must be guaranteed for at least the duration of
the impact requiring the offset if the impact site can be fully rehabilitated, or in perpetuity if
not. This may require measures such as contributing the land to the conservation state or
applying conservation covenants, coupled with adequate funding for ongoing management

(Principle 8).

The articulation of these conditions has implications for offsetting practice. In the case of EIA, for
example, it implies that full details of a biodiversity offsets proposal should be available at the time
of the EIA approval decision, to ensure that all these conditions can be met. If they cannot, then the
proposed measure can only be considered a compensation measure but not an offset. The point has
also been made in the literature that habitat protection offsets may also have social impacts and/or
economic implications (Ives and Bekessy 2015, Bidaud, Schreckenberg et al. 2017, Taherzadeh and
Howley 2018, Thorn, Hobbs et al. 2018, Griffiths, Bull et al. 2019), which should also be considered
as part of the decision-making process and thus be subject to public participation (de Witt, Pope et

al. 2019).
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3.2.2 Improvement

As described previously, improvement measures can include ecological restoration of degraded
habitat, the creation of entirely new habitat, or threat management, such as removal of weeds and
feral animals, noting once again that restoration in this case does not mean rehabilitation of the
impacts caused by the development (that being simply step 3 of the mitigation hierarchy (CEQ
1978)), but rather must constitute improvement of biodiversity values in another place as a
compensatory measure (Maron, Hobbs et al. 2012, Holmes, Howald et al. 2016, May, Hobbs et al.
2017, Bezombes, Kerbiriou et al. 2019). Some authors (e.g. Jacob, Pioch et al. 2016) include
translocation of species from the development site to an alternative site, although we consider this

is an impact minimisation measure and not a compensation measure.

As noted earlier, some authors have expressed a preference for improvement offsets over habitat
protection offsets because it can be more clear that a real biodiversity benefit is being achieved
(Curran, Hellweg et al. 2014, Weissgerber, Roturier et al. 2019), while others only include
improvement offsets in their typologies (Bezombes, Kerbiriou et al. 2019). Conversely, Brownlie and
Botha (2009) note that improvement offsets requiring active creation or restoration of habitat are

not considered viable in South Africa as a developing country with capacity constraints.

As previously mentioned, as well as being a substitution in place, improvement offsets also usually
represent substitutions in time, because the outcomes may not be fully achieved until well after the
offset-requiring impact has occurred “since processes such as soil formation, tree growth, and the
development of biophysical habitats are slow relative to human time frames” (Taherzadeh and
Howley 2018, p1809). Time lags mean that there is a gap between the ecological costs caused by the
impact of development and the ecological gain resulting from the offset initiative (Bidaud,

Schreckenberg et al. 2017).
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Some authors go as far as arguing that any time lag is unacceptable and therefore that restoration
efforts should be completed prior to the impact being permitted to occur (Walker, Brower et al.
2009, Gardner, Von Hase et al. 2013). The Australian Commonwealth environmental offsets policy
explicitly encourages the use of ‘advanced offsets’ which are “a supply of offsets for potential future
use, transfer or sale” to address the time lag issue (SEWPaC 2012, p9). Offsets with shorter delivery
times, including advanced offsets, may be rewarded in the calculation method to determine offset
requirements, thus reducing overall requirements. There are, however, many arguments against the
logical extension of advanced offsets, which is ‘biodiversity banking’ or ‘mitigation banking’ whereby
a third party undertakes the improvement works and then sells credits to developers who need
offsets in the future (Levrel, Scemama et al. 2017). This commodification of biodiversity raises ethical
concerns (Levrel, Scemama et al. 2017); is not guaranteed to deliver a like for like offset (the
Principle of Like-for-Like) or no net loss (Principle 1) (Dupont 2017); and may also violate Principle 2
if the improvement efforts would have happened anyway, for example through voluntary activity

(Maron, Hobbs et al. 2012)

A time lag might be considered acceptable under some circumstances if the outcome of no net loss
(Principle 1) is ultimately guaranteed, but there are several challenges here. The first is that
improvement initiatives are grounded in the assumption that it is possible to restore or recreate
ecosystems in the first place, whereas in reality this is extremely difficult due to both the science and
the practical experience being in fledgling states (Maron, Hobbs et al. 2012). Rates of success have
been found to be highly variable in practice (Maron, Hobbs et al. 2012) and on this basis Gardner,
Von Hase et al. (2013) suggest that some proposed improvement initiatives may simply be
technically infeasible and therefore should not be accepted as offsets. Maron, Hobbs et al. (2012)

emphasise the importance of adaptive management in ensuring offset viability.

The complexity of determining at what level ‘no net loss’ should apply, as discussed in Section 3.1,

clearly poses challenges for the evaluation and verification of improvement offset measures. Maron,
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Hobbs et al. (2012, p142) identify a number of different evaluation methods, which may be based on
“particular ecological functions, size or viability of threatened species populations, and the extent
and/or ‘quality’ of vegetation associations and habitat types” or alternatively an index that combines
these factors. Weissgerber, Roturier et al. (2019, p237) add to the debate about verification by
arguing that in order to demonstrate no net loss “the restored ecosystem should not only equal the
original or reference ecosystem as usually assumed, but rather the original state of degradation of
the ecosystem used for offsetting should be of the same level as the impacted ecosystem after
development”, i.e. the ‘delta’ in terms of biodiversity values before and after the impact and
restoration initiative should be comparable between the impacted site and the restored site. In
summary it is important that clear objectives in terms of biodiversity outcomes are established up
front for restoration initiatives, together with clear evaluation methods to determine whether or not

the objectives have been achieved.

In addition to uncertainties about the technical feasibility of achieving defined biodiversity
outcomes, there are also uncertainties associated with ongoing management. As is the case for
habitat protection initiatives, improvement initiatives must deliver long-term biodiversity outcomes
in order to be considered offsets (Principle 8). This requires ongoing management, which in turn
raises questions about who should be responsible for this. As discussed in the previous section,
developers are primarily responsible for offsets but are unlikely to have expertise in maintaining
biodiversity (e.g. as required for habitat protection offsets), much less improving it (Blackmore
2020). This means that governments are likely to have to assume responsibility for the offset at
some point. While developers may be required to contribute funding to conservation agencies for
this purpose, some authors (e.g. Gordon, Bull et al. 2015) also see perverse outcomes here, whereby
conservation capacity and resources are shifted away from ongoing programmes to meet the need
for offsets, thus violating the requirement that offsets be additional to what would have happened

anyway (Principle 2).
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Several ways of addressing the inherent uncertainty associated with improvement initiatives, as well
as the time lag issue, have been proposed. These include developers being required to purchase
insurance to cover the risk that the offset does not achieve its defined objectives; establishing
biodiversity banking schemes as already discussed; time discounting and endowment funds (Maron,
Hobbs et al. 2012, Blackmore 2020). By far the most common approach, however, is to apply
significant multiplier ratios (logically greater than those applied for habitat protection initiatives)
when establishing restoration offset requirements (Moilanen, Van Teeffelen et al. 2009, Blackmore
2020). Although multiplier ratios do not guarantee no net loss (Walker, Brower et al. 2009), they do
provide some degree of insurance, or ‘bet-hedging strategy’ (Moilanen, Van Teeffelen et al. 2009,
p476), particularly in the case of creation of new habitat (Moilanen and Kotiaho 2018). The literature
argues that multiplier ratios should be calculated based on factors such as the likelihood of success
both of the initial work and the ongoing management and length of time lags (Maron, Hobbs et al.
2012, Curran, Hellweg et al. 2014). Moilanen, Van Teeffelen et al. (2009) found that ‘fair’ offsets
ratios might range from two to several hundred when all relevant considerations are factored in and
make the point that if there is too long a gap between impact and offset then the proposed offset
might not be valid at all. Not all offset guidance reflects the many reasons why multiplier ratios
might be required, however. While the Australian Commonwealth offsets calculator does (SEWPaC
2012), the UK Environment Bill 2020 (delayed in its introduction to parliament due firstly to Brexit
and then to Covid-19) mandates 110% net gain based on a biodiversity metric calculation (Crosher,

Gold et al. 2019) which does not include the kinds of considerations discussed here.

In summary, improvement measures should meet the following conditions to be considered offsets

rather than compensations:

o Improvement offset proposals must have a good chance of success within a reasonable time

frame;
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e |deally, biodiversity outcomes should be achieved prior to the offset-requiring impact
occurring, or if this is not possible a fair multiplier ratio should be applied;

e Fair ratio multipliers should also be applied to account for the likelihood of success, both of
the original work and of long-term management as well as any time lags, and the rationale
for these ratios should be explicit;

e (Clear methods should be available for the evaluation of no net loss, which should include
diversity of species, population sizes and areas, and ecological functioning, and the
evaluation process should take into consideration the ‘delta’ in terms of biodiversity values
before and after the impact and restoration initiative between the impacted site and the
restored site;

e Ongoing adaptive management measures must be in place to ensure long-term biodiversity
outcomes can be achieved;

e Improvement measures should be additional to and not detract from other biodiversity

conservation activities, and this must be funded appropriately by the developer.

3.2.3 Other compensation measures

Measures that are compensations but not offsets may include research, education, or financial
contributions, as well as habitat protection and improvement measures that fall short of the
conditions outlined in the previous sections. Research could include taxonomic research into
particular species, ecological studies, or management studies (May, Hobbs et al. 2017) or research
into ecological restoration as a necessary precursor to undertaking restoration activities (Maron,
Hobbs et al. 2012). Education could include providing interpretative information in protected areas,
or informing visitors to such areas about ways to minimise impacts on the environment. Financial
contributions could be made into a strategic offsets fund, or directly to conservation agencies for

management of conservation initiatives.
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Defined in this way, each of these is a substitution in kind between different forms of capital, i.e.
natural capital for human capital in the form of knowledge, or financial capital, and none is
consistent with the principles of no net loss (Principle 1) or the Principle of Like-for-Like. However,
they may be stepping stones or serve to benefit an actual offset if there is an appropriate ‘line of
sight’ from the measure to biodiversity outcomes. For example, if developers were required to first
conduct research into the best way to eliminate feral pests from an offsets site, or into ecological
restoration techniques and then to implement the findings of this research, then this could inform
an improvement offset. Similarly, if funds were provided to a conservation agency for the express
purpose of managing an offset site donated by the developer to the conservation estate, then this
could benefit a habitat protection offset. These approaches do, however, have unknown or
uncertain outcomes and they potentially introduce a significant time lag between the offset-
requiring impact and the biodiversity outcome, in addition to those inherent in improvement

initiatives.

It is acknowledged that taxonomic or ecological research may not be directly implementable in the
short-term by a developer, but may instead indirectly contribute to better conservation practices in
the long-term. There would be no ‘line of sight’ from such a research contribution to a specific
biodiversity outcome, so it could not be considered an offset but may be an important part of an
overall offsets package. The same could apply to educational initiatives. The value of such
compensations was recognised in the original Western Australian guidance on offsets (WA EPA,
2006) which spoke of direct offsets (or ‘true’ offsets) and indirect offsets (other compensations).
Indirect offsets were required as a supplement to direct offsets in the interests of achieving a net

positive biodiversity outcome.

Payment into strategic funds may be perceived as the developer abdicating responsibility for
biodiversity outcomes to another entity, such as a conservation agency. Such an approach may

however be the only option available in situations in which no suitable land is available to deliver a
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habitat protection offset, or when improvement offsets are found to be technically infeasible. They
could potentially deliver significant biodiversity benefits if the funds go towards measures that
address the decline of biodiversity values and contribute to no net loss at a more strategic level
(Maron, Brownlie et al. 2018) and perhaps could constitute a ‘like for better’ or ‘trading up’ offset
(Blackmore 2020). While such an approach will not necessarily deliver like for like outcomes, it may
once again be a valuable component of an offsets package. The Australian Commonwealth offsets
policy, for example, allows 10% of an overall offsets package for a particular development to be
delivered through such ‘other compensatory measures’ (SEWPaC 2012). The guidance does highlight
that the compensatory measures “do not directly offset the impacts on the protected matter” (p9),
but includes these measures in its offsets typology implying they are actually an offset, illustrating

our point about conceptual ambiguity in offsets policy and guidance.

The Pilbara Environmental Offsets Fund (PEOF) in Western Australia is one example of a strategic
fund (Government of Western Australia, undated). The Pilbara Region in the north-west of the state
is a minerals extraction centre and a biodiversity hotspot, with complex land tenure arrangements
that make it difficult to find suitable sites for habitat protection or improvement offsets. The PEOF is
in its very early stages so the extent to which it is able to deliver offsets as we have defined here,

remains to be seen.

4. Conclusions

Biodiversity offsetting has proved to be both widespread and contentious in recent years. Our
starting point in this paper was the recognition that despite a broad understanding that not all
measures designed to compensate for biodiversity loss due to development can be considered to be
offsets, since they don’t necessarily embody important principles and criteria, there is a lack of
agreed understanding of the specific conditions that offsets measures should meet, and that this
ambiguity and vagueness is reflected in much policy and guidance on biodiversity offsets. Through a

review of the considerable and rapidly expanding volume of research work and conceptual
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contributions to the literature, this paper has established a clear framework articulating the
conditions under which compensation measures can be considered offsets potentially able to deliver

no net loss of biodiversity.

We have drawn on our knowledge of offsets policy and guidance in parts of the world in which we
work to present illustrative examples of some of our key points. In some cases we found clarity and
precision, and in others ambiguity and lack of rigour. This small sample highlights the opportunity

that exists to improve how decision-making around biodiversity offsets is undertaken.

Acknowledging the many reservations about the practicalities, as well as the ethical basis, of many
biodiversity offset and compensation initiatives expressed by conservation biology researchers, we
consider that biodiversity offsets are almost certainly here to stay. On this basis the primary
objective should be to ensure that offsets have as a high a chance as possible of delivering the
desired biodiversity outcomes. We argue that conceptual clarity in offsets policy and guidance is an
essential pre-requisite to achieving this goal. To this end we offer our framework researchers and
policy makers as a vital tool to support the review and ongoing development of offsets policy and
guidance around the world, so that it can become an effective foundation for the best possible

practice of biodiversity offsets.
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