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A Critical Analysis of the Use of Environmental Impact Assessment as a vehicle for the 

Operationalisation of Biodiversity Offsetting 

Rachel Morrison, University of Manchester for the Degree of Doctor of Philosophy, 2016 

Abstract 

Biodiversity offsetting mechanisms are increasingly applied worldwide as a new solution to the current 

biodiversity crisis. The offsetting approach is idealised as a means to achieve no net loss of biodiversity. 

Offsetting mechanisms aim to quantify residual biodiversity losses and enable developers to account for 

residual impacts off-site. Despite rising global application, the effectiveness of offsetting is by no means 

assured. The question of whether and how offsetting can be operationalised to achieve no net loss has 

become a key focal point in debates surrounding their effectiveness. Environmental Impact Assessment, 

or EIA, Ƙŀǎ ōŜŜƴ ǇƻǊǘǊŀȅŜŘ ŀǎ ŀƴ ƻōǾƛƻǳǎ ΨǾŜƘƛŎƭŜΩ for integrating offsetting into existing corporate 

management systems and planning systems, and therefore a key factor over how offsetting mechanisms 

operate. This research critically investigated the nature of integration and interactions between EIA and 

offsetting using a three phase qualitative research design, which brought together analysis of emerging 

policy, expert interviews and in-depth case studies.  

The study provides insight into an emerging relationship between EIA and offsetting which is highly 

differentiated. It finds that EIA has considerable use value in the operationalisation of offsetting. The EIA 

process can play various roles in triggering offsets and in providing an analytical framework for offsetting 

metrics. However, there are also clear conceptual disconnections between these two mechanisms which 

limit the utility of EIA for operationalising offsetting and can equally place these two mechanisms in 

conflict. Interviews with policy-makers and practitioners reveal disillusionment with current EIA process, 

a perception that problems with EIA could have negative implications for offsetting, and a minority view 

that offsetting could be a catalyst for change in EIA practice.  

Case studies of the application of offsetting in four UK development planning applications give insight into 

two main forms of integration. These are based on different interpretations of the value and purpose of 

offsetting in relation to EIA. First, offsetting metrics have been integrated analytically into the EIA process 

and used as a new methodology. Second, in instances of more consecutive integration, offsets have been 

bolted-on to the EIA process to provide off-site solutions to unavoidable impacts. Through analytical 

integration, offset metrics can extend impact identification, challenge the place of subjective expert 

judgement and the acceptability of residual impacts, and provide a measure of mitigation 

(in)effectiveness. In contrast, under consecutive forms of integration, the application of offsetting is much 

more dependent on subjective conceptualisations of impact significance and subject to existing 

ǿŜŀƪƴŜǎǎŜǎ ƛƴ ǘƘŜ 9L! ǇǊƻŎŜǎǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ŦƻǊƳ ƻŦ ƻŦŦǎŜǘǘƛƴƎΩǎ ƛƴǘŜƎǊŀǘƛƻƴ ǿƛǘƘ 9L! Ƙŀǎ ƛƳǇƭƛŎŀǘƛƻƴǎ 

for how it works as a tool for mitigation. This research does not suggest that EIA and offsets are 

incompatible, but, that the uncritical combination of these two mechanisms should be avoided.   

These and other research findings suggest that despite complaints about the validity and reductionist 

nature of offsetting metrics, in relation to EIA they could have pragmatic value as a management and 

negotiation tool to engender change and account for current disillusionment with EIA performance. 

Furthermore, the dynamics of integration and interaction between EIA and offsetting, in the UK context, 

highlight fundamental questions still surround what offsetting is trying to achieve and the particular 

problems with the planning system we are trying to resolve through offsets. For future practice this 

research highlights that we need to pay greater attention to the variability in offsetting practice, to 

acknowledge different interpretations, formulations and outcomes.  
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1. Introduction 

1.1 Conservation Controversies 

Interventions for wildlife and nature conservation can be highly controversial. Exclusionary 

ŎƻƴǎŜǊǾŀǘƛƻƴ ǇƻƭƛŎƛŜǎ ƘŀǾŜΣ ƘƛǎǘƻǊƛŎŀƭƭȅΣ ǎƻǳƎƘǘ ǘƻ ǇǊƻǘŜŎǘ ǿƛƭŘƭƛŦŜ ǘƘǊƻǳƎƘ Ψfortress 

conservationΩΣ ǘƘŜ ŎǊŜŀǘƛƻƴ ƻŦ ƴŀǘƛƻƴŀƭ ǇŀǊƪǎ ŀƴŘ ƎŀƳŜ ǊŜǎŜǊǾŜǎΣ ŀǘ ǘƘŜ Ŏƻǎǘ ƻŦ ǘƘŜ ŜǾƛŎǘƛƻƴ ŀƴŘ 

exclusion of native people and the separation of nature and society (Brockington, 2002). 

Contemporary conservation controversies are led by a new wave of can-we-should-we moral 

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

from the brink of extinction, such as the Northern White Rhino (Callaway, 2016), or even to 

ǊŜǎǳǊǊŜŎǘ ǎǇŜŎƛŜǎ ǘƘǊƻǳƎƘ Ψde-ŜȄǘƛƴŎǘƛƻƴΩ and human reengineering of species, where candidates 

include the European Great Auk and the Passenger Pigeon (Revive and Restore, 2016). While a 

proliferation of new conservation interventions in the form of Market Based Instruments or 

MBIs, classified for their monetary connections and link to price signals (Hrabanksi, 2015; 

Lapeyre et al., 2015l; Pirard, 2012), have divided the conservation community. New market 

based interventions, such as biodiversity offsetting or payments for ecosystem services, are 

perceived, paradoxically, as both the commodification of nature and an effective way to finance 

and promote conservation (Lapeyre et al., 2015; MacDonald, 2010). For the 21st century, the 

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

biodiversity crisis. 

1.2 Biodiversity in Crisis 

.ƛƻŘƛǾŜǊǎƛǘȅΣ ǎƘƻǊǘƘŀƴŘ ŦƻǊ ōƛƻƭƻƎƛŎŀƭ ŘƛǾŜǊǎƛǘȅΣ ǊŜŦŜǊǎ ǘƻ άthe sum of all organisms on Earth, their 

variation and the ecosystems which they are a partέ ƻǊ ƳƻǊŜ ǎƛƳǇƭȅ Ǉǳǘ άlife on earthέ όtŜǊŜǊƛŀ 

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

of life on earth (Katz, 1992), considered to be a cornerstone of healthy ecosystems (Hector and 

Bagchi, 2007) and intimately linked to human wellbeing (MEA, 2005). However, global 

biodiversity levels are widely acknowledged to be undergoing the highest rate of decline in 

human history (MEA, 2005; Pereria et al., 2012). Barnosky et al. (2011) highlight that the current 

rate of species extinction is estimated to be somewhere in the region of 20 to 40 times greater 

than background rates of extinction. Novacek and Cleland (2001) recognise that the current rate 

ƻŦ ŜȄǘƛƴŎǘƛƻƴ ŎƻǳƭŘ ŦǳƴŘŀƳŜƴǘŀƭƭȅ ǊŜǎŜǘ ǘƘŜ ŦǳǘǳǊŜ ŜǾƻƭǳǘƛƻƴ ƻŦ ǘƘŜ ǇƭŀƴŜǘΩǎ ōƛƻǘŀΦ ¢ƘŜ [ƛǾƛƴƎ 

Planet Index, one of the main global metrics used to assess changes in global species abundance 

of vertebrate species populations (Graph 1.1), has been used to establish that there has been a 

52% decline in vertebrate species populationsΩ abundance levels between 1970 and 2010 (The 

Living Planet Report, 2014).  

The current net loss of biodiversity reported by Barnosky et al. (2011), Novacek and Cleland 

(2001) and the Living Planet Index is widely attributed to a human induced acceleration of 

natural rates, linked to anthropogenic causes such as habitat change and loss, pollution, over 

exploitation and the introduction of invasive species and climate change (as shown in Graph 1.2 

below). Habitat loss, in particular, is thought to be the primary cause of biodiversity decline 

(Hambler, 2011; Young, 2000; MEA, 2005). 9ǎǎŜƴǘƛŀƭƭȅΣ άas the human footprint on the planet 

increases, biodiversity ŘŜŎƭƛƴŜǎέ (Periera, 2012:26). The magnitude and scale of human-driven 

biodiversity loss create a crisis which is now one of the most pressing global environmental 
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challenges (Pimm, et al. 2014; Barnosky et al., 2011; Novacek and Cleland, 2001; Pereria et al., 

2012; Steffen et al., 2015). 

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

 

Graph 1.2 Portion of threatened species affected by each driver of biodiversity decline, including 

mammals, birds and amphibians in the critically endangered, endangered and vulnerable IUCN 

Red List Categories (Pereria et al., 2012) 

 

In response to the biodiversity crisis, numerous multi-lateral environmental agreements have 

been adopted to try to address global biodiversity loss. These have generally taken the form of 
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conventions, which can be understood as international agreements between two or more 

countries which deal with a specific subject of common concern. Conventions are legally binding, 

ŀƴŘ ƻƴŎŜ ǊŀǘƛŦƛŜŘ ǘƘŜ ŎƻǳƴǘǊȅ ōŜŎƻƳŜǎ ŀ ΨŎƻƴǘǊŀŎǘƛƴƎ ǇŀǊǘȅΩ to the convention. There are seven 

major biodiversity related multi-lateral agreements, including the Convention on Biological 

Diversity; the Convention on International Trade in Endangered Species of Wild Fauna and Flora; 

the Convention on the Conservation of Migratory Species of Wild Animals; the International 

Treaty on Plant Genetic Resources for Food and Agriculture; the Convention on Wetlands and 

the World Heritage Convention and the International Plant Protection Convention.  

Most notably, the Conventional on Biological Diversity, or CBD, relates to global biodiversity loss 

and seeks to ensure that: 

άBy 2050, biodiversity is valued, conserved, restored and wisely used, maintaining 

ecosystem services, sustaining a healthy planet and delivering benefits essential for 

all peopleέ ό/.5Σ нлмлύΦ 

The CBD provides a globally unified agenda to tackle the conservation and sustainable use of 

biodiversity. Biodiversity is also mentioned in the 17 United Nations (UN) sustainable 

development goals, adopted as part of the 2030 Agenda for sustainable development (Goals 14 

and 15 shown in Box 1.1). The CBD lies at the heart of global conservation efforts. However, the 

achievement of its overall aspiration has been problematic (Chandra and Idrisova, 2011; 

Butchart et al. 2010). The CBD originally committed parties to a significant reduction in the global 

rate of biodiversity loss by 2010. The failure to achieve this target was linked, by Butchart et al. 

(2010), to the combined effects of increased human pressures and inadequate conservation 

responses. In response to this failure, the CBD put forward an ambitious new plan containing 20 

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

The future is not entirely bleak ς there have been some conservation success for individual 

species. Notably, 2016 saw the Giant Panda, the icon of the global conservation movement, re 

categorised from critically endangered to only vulnerable by the IUCN (IUCN red list ς IUCN, 

2016). Deinet et al. (2013) reported that although total levels of biodiversity in Europe is 

decreasing there is evidence that some larger wildlife and bird species are making a comeback. 

Targeted species conservation, protection and reintroduction along with marginal farming land 

abandonment is leading to some conservation successes. However, these successes are few and 

far between and despite increased efforts and the expansion of protected areas, the cumulative 

and expansive scale of the pressure on biodiversity means that the 2020 targets are still likely to 

be missed (Tittensor et al., 2014).  

In the face of seemingly continual, and accelerating, levels of biodiversity decline, the Global 

Biodiversity Outlook 4 (Secretariat of the Convention on Biological Diversity, 2014) called for 

urgent action to meet 2020 targets:  

άThe time for talk is done; it is now the time for action. The story is disruptive 

ŎƘŀƴƎŜΦ 5ƛǎǊǳǇǘ ǘƘŜ ŎǳǊǊŜƴǘ ǇŀǊŀŘƛƎƳ ōŜŎŀǳǎŜ ǿƘŀǘ ǿŜΩǊŜ ŘƻƛƴƎ ƛǎ ƎƻƻŘ ōǳǘ ƴƻǘ 

enoughέ όInger Andersen, 2016, IUCN World Conservation Congress 2016) 

In order to achieve aspiration to halt biodiversity loss, the CBD is pushing for the scaling up of 

financing and resources to halt biodiversity loss and the degradation of ecosystems. In essence, 
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an increase in government responses and interventions to ensure they are commensurate with 

the scale of biodiversity decline and the strengthening of conservation measures. 

 Box 1.1 Global Biodiversity Commitments  

1.3 Conservation Interventions 

The repeated failure to meet targets to halt biodiversity loss has driven a diversification of 

conservation interventions and strategies (Rands et al., 2010). In an attempt to up the scale of 

Global Biodiversity Commitments 

Convention on Biological Diversity Aichi Targets: 

!ƛŎƘƛ ¢ŀǊƎŜǘ рΥ .ȅ нлнлΣ ǘƘŜ ǊŀǘŜ ƻŦ ƭƻǎǎ ƻŦ ŀƭƭ ƴŀǘǳǊŀƭ Ƙŀōƛǘŀǘǎ ώΧϐΣ ƛǎ ŀǘ ƭŜŀǎǘ ƘŀƭǾŜŘ ŀƴŘ ǿƘŜǊŜ 

feasible brought close to zero, and degradation and fraƎƳŜƴǘŀǘƛƻƴ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǊŜŘǳŎŜŘΧ 

Aichi Target 11: By 2020, at least 17 per cent of terrestrial and inland water, and 10 per cent 

of coastal and marine areas, especially areas of particular importance for biodiversity and 

ecosystem services, are conservŜŘ Χ 

Aichi Target 12: By 2020 the extinction of known threatened species has been prevented and 

their conservation status, particularly of those most in decline, has been improved and 

ǎǳǎǘŀƛƴŜŘ Χ 

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

domesticated animals and of wild relatives, including other socioeconomically as well as 

ŎǳƭǘǳǊŀƭƭȅ ǾŀƭǳŀōƭŜ ǎǇŜŎƛŜǎΣ ƛǎ ƳŀƛƴǘŀƛƴŜŘΧ 

Sustainable Development Goals: 

Goal 14: Conserve and sustainably use the oceans, seas and marine resources for sustainable 

ŘŜǾŜƭƻǇƳŜƴǘΧ  

14.5 By 2020, conserve at least 10 per cent of coastal and marine areas, consistent 

with national and international law and based on the best available scientific 

ƛƴŦƻǊƳŀǘƛƻƴΧ 

Goal 15: Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably 

manage forests, combat desertification, and halt and reverse land degradation and halt 

ōƛƻŘƛǾŜǊǎƛǘȅ ƭƻǎǎΧ 

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

and inland freshwater ecosystems and their services, in particular forests, wetlands, 

Ƴƻǳƴǘŀƛƴǎ ŀƴŘ ŘǊȅƭŀƴŘǎΧ 

15.4 By 2030, ensure the conservation of mountain ecosystems, including their 

biodiversity....  

15.5 Take urgent and significant action to reduce the degradation of natural habitats, 

halt the loss of biodiversity and, by 2020, protect and prevent the extinction of 

threatened species. 
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the response to the biodiversity crisis, a multitude of new interventions and mechanisms have 

been introduced to try to tackle the various threats and pressures on biodiversity (Global 

Biodiversity Outlook 4, 2015). Proposed solutions and interventions to combat the biodiversity 

crisis have expanded beyond protected sites and species, to include eco-tourism, environmental 

certification, payments for ecosystem services, or the use of campaigns to increase 

environmental awareness and funding, agricultural subsidies for nature conservation, 

biodiversity offsetting, biodiversity action plans and strategies, and construction of best practice 

standards (Brown, 2002; Rands et al. 2010). There is now an extensive portfolio of possible 

strategies and interventions which can be employed, in parallel, to try to reverse the trend of 

biodiversity loss.  

At the root of biodiversity loss is the conflict between economic growth and the conservation of 

biodiversity (Young et al., 2007). Particularly, the direct loss of habitat through land use change 

and built environment, with its highly altered landscapes and rapid human-caused changes to 

local ecosystems, is accepted as a major driver of biodiversity change (Pereira et al., 2012; Sala 

et al., 2000). There has been a considerable effort to try to shift from a position of conflict 

between development and conservation, to improve conflict management and move towards 

more sustainable development models (e.g. Petersson et al., 2013; Redpath et al., 2013). For 

the built environment a key strategy to achieve sustainable development has been an increased 

focused on mitigation as a means to minimise impacts on biodiversity caused by developments. 

Within the field of biodiversity conservation, mitigation approaches have always been seen as a 

more development-friendly alternative to strict environmental laws, allowing development to 

occur when environmental laws might otherwise prohibit development (Wood, 2003). However, 

Drayson and Thompson (2013) highlight that mitigation strategies are also an essential part of 

reducing impacts on biodiversity, stressing that άthe flaws in the system that allows built 

development to contribute to biodiversity loss need to be identified and remediedέ ό5Ǌŀȅǎƻƴ ŀƴŘ 

Thompson, 2013:103) (see also Novack and Cleland, 2011).  

How best to mitigate for the complex problem of biodiversity loss, and reconcile development 

impacts with biodiversity objectives, has been a continual concern for biodiversity conservation 

and efforts to meet global commitments to halt declining biodiversity levels under the CBD 

(Adams and Redford, 2002; Brown, 2002). One of the most recent additions to the field of 

mitigation, introduced as part of the push to scale up response to the biodiversity crisis, is 

biodiversity offsetting which is increasingly promoted as a key piece of the puzzle to achieve 

targets to halt decling biodiversity levels (ten Kate et al., 2004; IUCN, 2014; BBOPa, 2012; 

Gillespie, 2012). 

άThe current planning system, largely without offsets, results in a significant 

ŎǳƳǳƭŀǘƛǾŜ ƭƻǎǎ ƻŦ ōƛƻŘƛǾŜǊǎƛǘȅέ ώΧ] άLƴ ǘƘŜ Ǉŀǎǘ ǎƻŎƛŜǘȅ ǿŀǎ ǇǊŜǇŀǊŜŘ ǘƻ ŀŎŎŜǇǘ 

ǇǊƻƧŜŎǘǎΩ ǊŜǎƛŘǳŀƭ ǎƻŎƛŀƭ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳpacts in exchange for the economic 

benefits of jobs and revenue. Contemporary expectations are for net social, 

environmental and economic gain ς demonstrated by a more rigorous approach to 

the quantification of impacts and benefitsέ (ten Kate, et al., 2013:17 and 22) 

Biodiversity offsetting is part of the new wave of conservation approaches which aim to achieve 

more for biodiversity conservation through introducing new techniques and mechanisms (OECD, 
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2013), and moving beyond the protectionist agenda towards intervention ecology and increased 

ecological restoration (Suding, 2010). However, as highligted in section 1.1, biodiveristy 

offsetting is also a controversial conservation intervention. 

1.4 Biodiversity Offsetting 

Biodiversity offsetting (*hereafter offsetting or offsets) is increasingly promoted as a win-win 

strategy to help halt biodiversity loss alongside continued economic development (Madsen et 

al., 2011; ten Kate et al., 2004; Pilgrim and Elkstrom, 2014). Offsetting is an environmental 

compensation tool which aims to achieve overall no net loss of biodiversity levels through 

quantifying biodiversity losses and providing a mechanism through which to deliver equivalent 

gains off-site (ten Kate et al., 2004; Bull et al., 2013; Gardener et al., 2013). The central tenet of 

offsetting mechanisms is the trading of environmental losses for restoration gains, through 

permit systems and credit-debit swaps, to try to balance the competing objectives of 

development and conservation to achieve overall aspirations of no net loss of biodiversity 

(Maron et al., 2016; Spash, 2015; Apostolopoulou and Adams, 2015).  

Offsetting is idealised as a mechanism to achieve no net loss of biodiversity (ten Kate et al., 

2004), to drive increased levels of environmental restoration and counteract flaws in the current 

system and work as a Ψmissing piece of the conservation puzzleΩ (Gillespie, 2012). Not only is 

biodiversity offsetting linked to reduced levels of biodiversity decline, but it is also connected to 

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

and new funding streams for biodiversity, landscape-scale restoration and greater benefits for 

biodiversity (ten Kate et al., 2004; Kiesecker et al., 2009; Latimer and Hill, 2007).  

However, the premise behind offsetting, the trading or swapping of biodiversity losses in one 

location for uncertain gains in another, has divided opinions in academia, policy and practice. 

άOffsets, along with biodiversity and ecosystem valuation, use economic logic to 

legitimise, rather than prevent, ongoing habitat destructionέ όClive Spash, 

Academic, WU Vienna University for Economics and Business, In Spash, 2015:541) 

άWhere there is no alternative, biodiversity offsets can be useful. But offsetting can 

be abused. If governments want to use this as a window-dressing for a pro-growth 

agenda, as I fear that Britain does, it can be very dangerous" (Tony Juniper, NGO 

member and Former Head of Friends of the Earth, In Vidal, 2014). 

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

their way out of conservation requirements by compensating for biodiversity losses 

somewhere else. But the framework offsetting provides has several advantages 

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

ǿŜΩǊŜ ǘƻ ǊŜach our UK target of halting biodiversity loss by 2020έ όWǳƭƛŀ .ŀƪŜǊΣ 

Practitioner and Biodiversity Expert, Balfour Beatty, In Baker, 2016). 

Offsetting is also presented as ΨgreenwashingΩ (Maron and Watson, 2015), Ψcash for damageΩ 

(Brown et al., 2015), and even referred to as a ΨTrojan horseΩ (King, 2014). These criticisms are 

based on ideas that rather than working as tool for conservation, through exchanging 

biodiversity losses for uncertain gains offsetting could instead operate as a ΨƭƛŎŜƴŎŜ ǘƻ ǘǊŀǎƘΩ 
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(Walker et al. 2009; Maron et al., 2010).  Therefore, the rising application of offsetting, reported 

by Madsen et al. (2011), is occurring in combination with increasing levels of concerns around 

its ethics, effectiveness and implications. As summarised by Peter Unwin, Director General of 

the policy delivery group at the UK environmental ministry Defra, at the first international 

conference on offsetting άL ŘƻƴΩǘ ǘƘƛƴƪ L ƘŀǾŜ ŜǾŜǊ ǎŜŜƴ ǎƻ ƳǳŎƘ ǎǳǎǇƛŎƛƻƴ ƻƴ ŜƛǘƘŜǊ ǎƛŘŜ ƻŦ ŀ 

debateέ όPeter Unwin, Defra Minster, in Vidal, 2014).  

1.5 Evaluating Offsetting  

Offsetting in many contexts is still in its infancy (Marsh, 2015). Therefore, we are still learning 

and evaluating the potential of offsetting because its outcomes are by no means resolved. In 

this emerging field of research, there are, arguably, three main areas of evaluation currently 

being undertaken. Firstly, there is a growing body of research investigating the conceptualisation 

of offsetting as a market oriented approach (Lapeyre et al., 2015; Boisvert, 2015, 2013; 

Hrabanski, 2015; Coralie et al, 2015), and concerned with offsetting as the financialisation of 

nature (e.g. Apostolopoulou and Adams, 2015; Büscher et al. 2012; Robertson et al., 2004, 2006; 

Spash, 2015; Sullivan, 2013). Secondly, there is a longstanding body of research studying the 

ecological performance of restoration sites, and the achievement of no net loss or desired 

ecological targets through compensation approaches and offsetting schemes (Strange et al., 

2002; Gibbons and Lindenmayer 2007; NRC, 2001; Matthews and Endress 2008; Robertson, 

2006; Quigley and Harper 2005; Mack and Micacchion 2006; Burgin, 2008; Race and Fonseca, 

1996). This research broadly suggests that the effectiveness and performance of restoration is 

questionable with relatively mixed reviews in terms of general instrumental effectiveness. 

According to Quigley and Harper (2006) the current application of offsets are at best slowing 

down, but not halting the rate of habitat loss. Thirdly, and in response to concerns around the 

ecological performance of offsets, there is also a growing body of conservation literature 

concerned with the technical challenge of implementing offsets. This body of research has begun 

to investigate the operational conditions and ecological contingency factors that could enable 

offsetting to best achieve no net loss of biodiversity (Gardner et al., 2013; Gardner and von Hase, 

2012; Bull et al., 2013; Maron et al., 2016; Norton, 2008; BBOP, 2012a,b,c; IUCN, 2014; Pilgrim 

et al., 2012). Essentially this research is exploring whether and how offsetting systems can be 

operationalised to achieve no net loss.  

The question of whether and how offsetting can be operationalised to achieve no net loss of 

biodiversity has become the key focal point in debates surrounding the effectiveness of 

offsetting, and a critical discussion point for the design of an increasing number of offsetting 

systems worldwide (Quétier et al., 2014; Gardner et al., 2013; Treweek et al. 2009; IUCN, 2014). 

As an emerging field of research, whether and how offsetting systems should operate has largely 

focused on technical questions, such as the design of offsetting metrics (e.g. Gonçalves et al., 

2012; Quétier and Lavorel, 2011; Bull et al., 2014), how to determine the best spatial location 

for offsets (Kiesecker et al., 2009, 2010), and the design of frameworks to determine the 

ΨoffsetabilityΩ of impacts (e.g. Pilgrim et al, 2012). Collectively, this body of research has built up 

a wide range of challenges and issues for consideration in operationalising offsetting, as outlined 

in Gardner et al. (2013), Bull et al. (2013) and Maron et al. (2016). However, these studies 

generally consider offsetting, and its effectiveness, in isolation rather than embedded and 

interacting within existing tools for environmental governance and regulatory frameworks. 
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Offsetting is unlikely ever to be used as a sole policy for biodiversity conservation, yet the 

interaction between offsetting systems and existing regulatory frameworks and instruments is 

relatively unstudied and the implications for offset effectiveness are unknown. There is a 

growing appreciation of the need to study these connections, and the effects of planning, 

implementation and management deficiencies on the achievement of no net loss (Gardner and 

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

1.6 EIA and Offsetting 

Environmental Impact Assessment, or EIA, is a globally applied procedure for environmental 

appraisal. It is an established approach for forecasting the possible environmental consequences 

of development proposals and for determining appropriate measures to avoid, reduce or 

compensate for impacts (Canter, 1996). EIA is applied worldwide and likely to be a key part of 

the existing regulatory framework for offsetting across international practice (BBOP, 2009a; 

Hayes and Morrison-Saunders, 2007; Middle and Middle, 2012; Melton, 2005; Gillespie, 2012; 

Brownlie and Botha, 2009; Doswald et al., 2012; Slootweg et al., 2010). The core link between 

EIA and offsetting is the mitigation hierarchy, which is fundamental to both the EIA process and 

the application of offsetting. In literature and guidance related to offsetting, EIA is already 

referred to as an obvious ΨǾŜƘƛŎƭŜΩ to aid the operationalisation of offsetting (BBOP, 2009a), and 

offsets have even been described as a subset of the impact assessment paradigm (Race and 

Fonesca, 1996). Furthermore, Doswald et al. (2012) highlight that offsetting systems are already 

closely linked to EIA regulations in South Africa, Mexico, Chile, China, and Pakistan.  Therefore, 

EIA is a key part of the wider context within which biodiversity offsets will be operationalised. 

However, exactly how EIA and offsets will interact, and how this might shape also the 

effectiveness of offsets, has received relatively little investigation (cf. BBOP, 2009a).  

The integration of EIA and offsetting has generally been assumed to be positive rather than 

actively investigated or critically reviewed. At present offsets are, generally, not considered part 

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

will entail is far from clear. EIA and offsetting derive from quite different origins and remits, 

therefore their compatibility and degree of integration could be complex. There is also an 

extensive body of existing research and criticism related to the ecological component of EIA 

(Drayson and Thompson, 2013; Tinker et al., 2005; Thompson et al., 1997; Treweek and 

Thompson, 1997; Slootweg et al., 2010), which brings into question whether it is even advisable 

to link up these two mechanisms and to what degree offsetting could enhance the EIA process 

(Jay et al, 2007). If offsets are likely to become part and parcel of impact assessment there is a 

clear need to critically consider the compatibility of these two environmental management 

mechanisms, the implications of their integration, and the outcomes for both offset 

effectiveness and EIA practice. 

1.7 Research Remit 

The remit for this research was to critically investigate the relationship between EIA and 

offsetting and outline the possible dynamics of their integration and interaction. Through 

investigating the connections and compatibility of these two mechanisms, this research hopes 

to provide a clearer basis for integrŀǘƛƻƴ ŀƴŘ ŎƻƳƳŜƴǘ ƻƴ ǘƘŜ ǊƻƭŜ ƻŦ 9L! ŀǎ ŀ ΨvehicleΩ Ŧƻr offsets. 

Through exploring integration, this research also aims to establish another perspective for the 
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wider debate on the operationalisation and effectiveness of offsetting, and on the role of EIA as 

a tool for environmental management and sustainable development. 

 Research aim:  

To analyse whether biodiversity offsetting can stem the continual decline in 

biodiversity as a compensation tool in EIA.  

Research Objectives: 

Objective 1: To review the theoretical basis for, and the controversies surrounding 

the operationalisation of biodiversity offsetting as a new solution to the biodiversity 

crisis. 

Objective 2: To map out expectations around the integration of biodiversity offsets 

and EIA, and the possible dynamics of their interaction.  

Objective 3: To explore the connections between biodiversity offsetting and EIA in 

emerging practice and identify any possible areas of interaction and evidence of 

implications. 

Objective 4: To critically reflect on the outcomes of integrating EIA and biodiversity 

offsetting in existing planning practice and the implications for the treatment and 

management of biodiversity impacts. 

1.8 Thesis Structure 

Following on from the introduction, Chapter 2 outlines the current knowledge and research 

developments surrounding biodiversity offsetting. First, summarising the background to 

offsetting, by highlighting the extent of the biodiversity crisis and the place of biodiversity 

offsetting within the spectrum of different conservation strategies. This provides a clear picture 

of the factors which have contributed to the promotion and proliferation of offsetting 

mechanisms. The key concepts and characteristics of offsetting, as a strategy to halt the 

biodiversity crisis, are discussed, focusing on offsetting as a compensation mechanism and a 

market based approach. After developing a picture of the origins, conceptual characteristics and 

potential role of offsetting as a conservation strategy, the review then assesses offsetting 

mechanisms as a controversial conservation tool. This Chapter highlights issues of ethics and 

effectiveness surrounding ecological restoration and valuation, plus more fundamental 

concerns around the possible effects of the option to offset on decision-making. Finally, the 

literature review explores current research surrounding the operationalisation of biodiversity 

offsetting, outlining the core conceptual challenges in offset system design and the development 

of universal principles for offsetting practice. Finally, the review introduces EIA as part of the 

wider receiving environment for biodiversity offsetting and outlines the part it could play in 

offsetting. 

Chapter 3 introduces a framework for examining the integration of EIA and offsetting. This 

Chapter outlines EIA as an established procedural approach to predicting environment impacts, 

and as an existing framework through which to propose mitigation for the potential impacts 

caused by development projects. The possible dynamics and dimensions of integration are then 
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discussed. A framework for integration is then developed through reviewing existing literature 

and conceptual approaches in the field of integrated assessment. Chapter 3 then provides an 

initial comparison of EIA and offsetting, based on the integration framework. The comparison 

shows that the relationship between these two mechanisms is far from clear cut. EIA and 

biodiversity offsetting are not necessarily incompatible but have a number of conceptual 

differences and world views. The output of the Chapter is the development of a research focus 

on the investigation of integration. 

Chapter 4 describes the methodological approach adopted to investigate integration, outlining 

a three-phased research design to explore the relationship between EIA and offsets in the UK 

context. The choice of the UK context as the domain of investigation is explained, linked to 

exploring an emerging offsetting system without a fixed relationship between EIA and offsets. 

The first phase of the methodological strategy focuses on piecing together a genealogy of 

offsetting in the UK to emphasise any prior consideration of the role or relationship between 

EIA and offsetting. The second phase focuses on semi-structured interviews to build up a picture 

of the expected dynamics and dimensions of the relationship between EIA and offsetting. This 

leads into the final phase based on developing a snapshot of emerging practice via comparative 

case study analysis. The main limitations of the study are also outlined. 

Chapter 5 reports on the domain of investigation, providing a detailed picture of the history and 

development of biodiversity offsetting policy and practice in the UK. This Chapter tracks the 

evolution of offsets from early forms of environmental compensation to full scale consultation 

on English policy proposals and evaluations of the government pilots. Through analysing the 

development of offsetting in the UK, this chapter highlights policy creep and evolution of ideas 

surrounding offsetting, alongside a variety of different forms of offsetting in practice based on 

different institutional arrangements, actors and agendas. In relation to EIA, this Chapter 

suggests that there has been little formal explicit consideration of the role in policy, but some 

evidence of concern around the connections between EIA and offsets. 

Chapter 6 explores the findings of 23 semi-structured interviews, investigating expert 

expectations around the integration and interaction of EIA and offsetting. It highlights four 

dimensions of the prospective relationship between EIA and offsetting, including use-value, 

conceptual disconnections, possible procedural and behavioural risks and returns. These 

different dimensions are used to build a preliminary model of the possible different degrees of 

interaction and integration of EIA and offsetting. 

Chapter 7 builds on the findings of Chapter 6 by providing a snapshot of the relationship 

between EIA and offsetting in practice. This Chapter reviews the findings of four cases studies 

by discussing different forms of connection between EIA and offsetting, including structural, 

causal, substantive and delivery connections. The comparative case study analysis in Chapter 7 

illustrates a range of different structural connections between EIA and offsetting, based on 

different interpretations of the value and purpose of offsetting. These different structural 

connections are then linked into different implications for impact identification, impact 

significance and the mitigation hierarchy. Substantive and delivery connections are used to 

discuss areas of disconnection. 
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Chapter 8 synthesises the empirical findings of Chapters 5, 6 and 7, thereby providing a clear 

picture of the possible outcomes and degrees of integration and interaction of EIA and 

offsetting. This Chapter recaps the research premise then collates the research findings to 

provide an overall conceptual model of the relationship between EIA and offsetting. Based on 

the research findings, a number of discussion points are outlined for both future EIA practice 

and for the conceptual and practical development of biodiversity offsetting. 

Finally, Chapter 9 provides a set of closing reflections for the thesis, ultimately concluding on 

the integration and interaction of EIA and offsetting. It outlines the main conclusions on the 

potential relationship between EIA and offsets and reflects on the research aim and objectives. 

The main limitations of the study and the implications of the research are acknowledged. Areas 

for future research are highlighted.  

  



24 
 

 

2. Literature Review: Offsetting Origins, Controversies, and 

Operationalisation  

2.1 Introduction to the Literature Review  

Chapter 1 provided an introduction to the research, outlining the research aim and objectives. 

The remit for this Chapter is to expand the research context and background by reviewing the 

origins and controversies surrounding the operationalisation of biodiversity offsetting. First, the 

Literature Review outlines the biodiversity crisis by exploring current levels of biodiversity loss 

alongside its drivers and consequences. The next step is to then assess the main proposed 

solutions to biodiversity decline, and the place of biodiversity offsetting within the wider field of 

biodiversity conservation. The conceptual foundations and main assumptions of offsetting are 

then discussed, prior to outlining its many controversies. The review then explores a growing 

body of research focused on the technical challenges and issues surrounding the 

operationalisation of offsetting to best achieve no net loss of biodiversity. The link between 

biodiversity offsetting and EIA is explored and identified as a critically under investigated 

component of the operationalisation of offsetting. 

2.2 Declining Biological Diversity: Trends, Drivers, and Consequences 

2.2.1 Trends in Biodiversity Levels 

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

 

Planetary boundary studies suggest that anthropogenic pressures are pushing our planet to its 

limits (Rockstöm et al., 2009; Steffen et al., 2015), resulting in a growing number of global 

environmental problems, including: the generation of unsustainable levels of waste, soil 

degradation, air, water and land pollution, ocean acidification, lack of safe and sufficient 
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freshwater, climate change, and the loss of biodiversity (Rockström et al., 2009; Steffen et al., 

2015). Out of all the environmental problems depicted by Rockström et al., (2009) in Figure 2.1 

it is evident that the loss of biodiversity is in the most critical position, with an ever growing body 

of evidence charting declining global biodiversity levels (e.g. Myers, 1990; Pimm, et al. 2014; 

Pimm, 2001; Novacek and Cleland, 2001; Graph 2.1). Levels of global biodiversity loss are now 

thought to be at the highest rate of decline in human history (MEA, 2005). The human induced 

acceleration of species extinction is estimated to be some 20 to 500 times greater than 

background rates of extinction (Wilson, 1992; Ladle, 2009; Stedman-Edwards, 1997; Woodruff, 

2001). The magnitude of biodiversity loss has even been described as comparable to that of a 

major prehistoric global extinction events by Novacek and Cleland (2001), whilst Whittaker et 

al. όнллпύ ǊŜŦŜǊǎ ǘƻ ŀ ōƛƻŘƛǾŜǊǎƛǘȅ ŀǎ άunder assault on a global basisέΦ 

Graph 2.1 Levels of global biodiversity loss since the 1970s (WWF Living Planet Report, 2012) 

The causes behind biodiversity decline are well established and firmly attributed to 

anthropogenic stresses, the ever increasing extent of socio-economic alteration of the natural 

environment for anthropogenic gain (e.g. Stedman-Edwards, 1997; Ladle, 2009; Sala et al., 2000; 

Novacek and Cleland, 2011, Gaston and Spicer 2004; MEA, 2005). As society converts land for 

agricultural use, the diversity of ecosystems is reduced; by building roads, landscapes and 

ecosystems are fragmented; and by dumping waste or applying pesticides, ecosystems and 

habitats are degraded. A range of factors are catalogued as drivers of biodiversity loss, including 

habitat loss and degradation, the introduction of invasive species, human overpopulation, 

climate change and pollution, and overharvesting and extinction cascades (e.g. Gaston and 

Spicer, 2003; Ladle, 2009).  

άPrimary habitat loss, disturbance, and fragmentation arguably represent the 
greatest immediate threats to the global persistence of biodiversity and 
ǇǊƻǾƛǎƛƻƴƛƴƎ ƻŦ ŜŎƻǎȅǎǘŜƳέ (Curran et al., 2014:617). 
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Within the range of possible drivers, habitat loss or land use change is commonly thought to be 

the most critical cause of biodiversity decline (Hambler, 2011; Young, 2000; MEA, 2005). 

Essentially, the more societies develop, the more we impact on biodiversity. This decline in 

biodiversity levels is rarely an intended consequence of human actions, but an unintended side 

effect or economic externality (Rands et al., 2010). However, capitalism, and the continued 

quest for growth, are considered to be at the heart of dramatic ecological changes, linked to the 

acceleration of ecosystem transformations and biodiversity decline globally over the last century 

(Foster 1996; Kovel 2002). As levels of economic development continue to increase during the 

21st C, the stresses and pressures on the environment and biodiversity are only predicted to 

further accelerate (MEA, 2005).  

2.2.2 The Importance of Biodiversity and Consequences of Decline 

ΨBiodiversityΩ ƛǎ ŀ ǊŜƭŀǘƛǾŜƭȅ ƴŜǿ ǘŜǊƳΣ ŎƻƴŎŜƛǾŜŘ ƛƴ мфус ŀǎ ŀƴ ŀōōǊŜǾƛŀǘƛƻƴ ƻŦ Ψbiological 

ŘƛǾŜǊǎƛǘȅΩ by the biologist Edward Wilson (National Forum on Biodiversity, 1986; Wilson, 1988), 

and formulated in response to concern about the loss of organisms, communities, and entire 

ecosystems.  

άThe variability among living organisms from all sources, including, 'inter alia,' 

terrestrial, marine, and other aquatic ecosystems; and the ecological complexes of 

which they are a part: this includes, diversity within species, between species and of 

ecosystems" (CBD, 1992, Article 2).  

Biodiversity describes the number of species of plants, animals, and micro-organisms, the many 

different ecosystems on the planet which they inhabit and the enormous diversity of genes that 

they contain (MEA, 2005). Therefore, the term biodiversity is, in essence, an expression of the 

Ψvariety of life on ŜŀǊǘƘΩ (Ladle, 2009). The inclusion of ecosystems, and relationships between 

species, indicates that biodiversity is much more than another term for species variety, diversity 

or richness, but also encompasses the complex relationships of communities, habitats, spatial 

groups and temporal interactions between species.  

By the 1990s, biodiversity had been incorporated into the global environmental agenda as a 

mainstream policy concern, following the ratification of international agreements to conserve 

biodiversity through the Convention on Biological Diversity (CBD) in 1992 (Thompson and 

Starzomski, 2007).  

άBiodiversity is used both as a broad political term (as shorthand for the living life 

support systems of the world) and in a more scientific and technical senseέ ό.ȅǊƻƴΣ 

2000:20). 

The inclusion of biodiversity in the global environmental agenda means that the term is not only 

scientific but also political in nature, intrinsically linked to conservation and concerns over the 

loss of the natural environment (Gaston and Spicer, 2004; Ladle, 2009). The close association 

between biodiversity and nature conservation means that biodiversity is connected to concepts 

such as sustainable use, ideas around limits to growth, and resource consumption (Sanders, 

2012).   

Biodiversity is considered a cornerstone of healthy ecosystems (Kremen, 2005, Duffy et al., 2007, 

Hector and Bagchi, 2007). The loss of biodiversity, due to human actions, has the potential to 

http://www.tandfonline.com/doi/full/10.1080/10455752.2012.674149#CIT0072
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reduce multi-trophic-level interactions (Costanza et al., 1997 and Schneiders et al., 2012), and 

cause trophic cascade repercussions (Lindberg et al., 1998, and Tylianakis et al., 2008). 

Therefore, biodiversity loss is a critical scientific concern for ecologists. The value of biodiversity 

is not solely scientific, and also understood differently by different people, depending on their 

experiences, their background and their systems of value. The most obvious distinction between 

these different kinds of value of biodiversity is between the intrinsic and instrumental 

perspectives. 

Box 2.1 Perspectives on the Intrinsic Value of Biodiversity 

 

 

 

 

 

 

 

 

Environmental ethicists stress that biodiversity has intrinsic value: 

άSpecies have value in themselves, a value neither conferred nor revocable, but 

ǎǇǊƛƴƎƛƴƎ ŦǊƻƳ ŀ ǎǇŜŎƛŜǎΩ ƭƻƴƎ ŜǾƻƭǳǘƛƻƴŀǊȅ ƘŜǊƛǘŀƎŜ ŀƴŘ ǇƻǘŜƴǘƛŀƭέ ό{ƻǳƭŜΣ 

1985:731).  

The intrinsic value of biodiversity is related to the idea that all life warrants respect because it is 

the unique result of approximately 3.5 billion years of life on earth, independent from human 

design and control (Katz 1992). By destroying biodiversity we are interfering with the un-

replicable outcomes of multi-million years of evolution. Based on this perceptive, biodiversity is 

valued for what it is rather than what it can bring about, its subjective intrinsic value (Sanders, 

2012; see also Box 2.1). The intrinsic value of biodiversity means that it can be considered an 

ethical or moral entity, and its conservation a social goal (Gustafsson, 2013). Therefore, humans, 

as a part of nature, have a moral imperative to conserve biodiversity (Leakey and Lewein, 1995; 

Roughgarden, 1995), a position embodied by command and control legalisation such as the 

Endangered Species Act (Armsworth et al., 2004). Under this paradigm, the prevention of 

biodiversity loss is an ethical assertion (see Box 2.1), something that ought to be done (Ravan 

and McNeely, 1998).  

Alongside intrinsic value, biodiversity is also considered important for its instrumental value, the 

value that humans attribute to an object or idea based on a perception of how that object or 

idea can be of use to them (e.g. Justus et al., 2008). Under the instrumental value paradigm 

biodiversity is valuable as a resource that generates provide food, profit, medicine or provides 

inspiring scenery for us to enjoy. Instrumental values link the loss of biodiversity into hunger, 

poverty, disaster and human suffering. These values are discovered by human valuers but are 

άA thing is right when it tends to preserve the integrity, stability and beauty of the biotic community. 

It is wrong when it tends otherwiseέ ό[ŜƻǇƻƭŘΣ мфпф, A Sand Country Almac - 189). 

 

"The non-humanistic value of communities and species is the simplest of all to state: they should be 

conserved because they exist and because this existence is itself but the present expression of a 

continuing historical process of immense antiquity and majesty. Long standing existence in Nature is 

deemed to carry with it the unimpeachable right to continued existence" (Ehrenfeld, 1972, Conserving 

Life on Earth). 

 

"99 percent of all species that ever lived are now extinct. But I think we have an obligation, now, in 

our generation and in foreseeable generations, to try to protect every species, try to maintain every 

species, because virtually every species that is going extinct now is going extinct due to human 

activity not because of natural processes" (Noss, 1996, Conservation Biology). 
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not created by them. Both Daily (1997) and Costanza and Daly (1992) identify biodiversity as a 

generator of ecosystem services and benefits for society, which often cannot be replicated by 

human technology. This utilitarian perspective often aims to quantify the impact of a change in 

biodiversity value on our economy or human welfare, using monetary valuation tools such as 

total economic value (Figure 2.2). Economists have even expressed biodiversity as life insurance 

for life itself (McNeil and Shei, 2002). This instrumental perspective highlights the value of 

biodiversity as a resource for society, as well as an ethical or moral factor, a perspective 

embraced by the contemporary discourses of sustainable development and ecological 

modernisation (Gustafsson, 2013).  

Evidently, biodiversity has multiple forms of value and different motivations and arguments can 

be used to defend and emphasise the need for conservation. Although it is not a case of either-

or for these different value frames, their interaction has generated controversy. Particularly, 

proponents of intrinsic value argument perceive instrumental values as undermining their 

position (Norton, 2000). Fundamentally, arguments around the importance of biodiversity 

stress the need for a solution to the problem of biodiversity loss, and presenting the 

conservation of global biodiversity is a key challenge for the 21st century. However, there is still 

considerable debate about the most appropriate response(s) to the current biodiversity crisis. 

Figure 2.2 Total Economic Value of Ecosystem Conservation (Pagiola et al, 2004) 

 

 
 

2.3 Strategies for the Conservation and Mitigation of Biodiversity Losses 

άThe mainstream response to the loss of biodiversity promoted by conservation 

groups and adopted by governments has been the establishment of protected 

areas. Today there are over 100,000 protected areas that cover approximately 12% 

ƻŦ ǘƘŜ ŜŀǊǘƘΩǎ ƭŀƴŘ ŀǊŜŀǎέ ό[Ŝle et al., 2010:94).  
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Historically, biodiversity conservation has focused on a protectionist agenda, seeking to reduce 

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

reserves and concerted efforts at the preservation of a single species (Adams, 2004; Hutton et 

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

areas (e.g. National Parks, Sites of Special Scientific Interest), and certain species protected 

through the development of laws, regulations, and lists (e.g. European Protected Species or the 

IUCN Red List). This approach to countering biodiversity loss is often referred to as the 

Ψprotectionist tradition', ΨŦƻǊǘǊŜǎǎ ŎƻƴǎŜǊǾŀǘƛƻƴΩ, ƻǊ ΨŦŜƴŎŜǎ ŀƴŘ ŦƛƴŜǎ ŀǇǇǊƻŀŎƘΩ (Brockington et 

al., 2002; Neumann, 1998), and generally, focuses on in situ preservation of existing biodiversity. 

Fortress conservation is linked to the idea that society should protect a sufficient sample of each 

ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ŜŎƻǎȅǎǘŜƳǎ ǘƻ ƎǳŀǊŀƴǘŜŜ ǘƘŜ ǿƛŘŜǎǘ ǇƻǎǎƛōƭŜ ǾŀǊƛŜǘȅ ƻŦ ƭƛŦŜ ǘƻ be enjoyed by future 

generations (Jenkins and Joppa, 2009). Therefore, areas such as national parks are thought of as 

reservoirs of biodiversity. 

tǊƻǘŜŎǘŜŘ ŀǊŜŀǎ ŀǊŜ ƴƻǿ ŜǎǘƛƳŀǘŜŘ ǘƻ ŎƻǾŜǊ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мн҈ ƻŦ ǘƘŜ ŜŀǊǘƘΩǎ ǘŜǊǊŜǎǘǊƛŀƭ ǎǳǊŦŀŎŜ 

(Lele et al. 2010). However, the rate of protected areas creation has slowed from a peak in the 

1970s and 80s, while global economic development continues to rise (Ladle, 2009). In a world 

of increasingly scarce resources setting aside areas for conservation is a highly contentious and 

complex process (Shaffer et al., 2002), and biodiversity continues to be eroded despite a raft of 

protective legislation (Burgin, 2008). Gaston and Spicer (2004) identify four major issues with 

the protectionist approach: the overall conservation network is too small, land used for 

conservation is often biased towards land of low economic value, the current protected area 

network has been conceived along static lines rather than ecological networks, and protected 

areas represent isolated populations vulnerable to environmental change. Armsworth et al. 

(2004:131) condemn protected areas as: 

 άLǎƭŀƴŘǎ ǿƛǘƘƛƴ heavily modified and fragmented landscapes and seascapes, where 

conservation is highly constrained, and reserves are typically small and isolatedΦέ  

Therefore, protected areas are a key feature of the conservation agenda; however, they are 

increasingly ŎǊƛǘƛŎƛǎŜŘ ŀǎ ΨƳǳǎŜǳƳ ŀǇǇǊƻŀŎƘŜǎΩ rather than an adaptive long-term solution to the 

biodiversity crisis.  

The 1960s and 70s saw a growing social awareness of the environmental issues caused by 

developments, and a move towards a precautionary as well as protectionist approach. A series 

of high-profile environmental disasters and the publication of Rachel CarǎƻƴΩǎ {ƛƭŜƴǘ {ǇǊƛƴƎ 

(1962) sparked a growinƎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƳƻǾŜƳŜƴǘ ƛƴ ǘƘŜ мфтлΩǎΦ The sustained concentration 

of public concern around eco-centric issues resulted in the National Environmental Policy Act 

(1969) in the US, a push towards greener decision-making.  

άΧŦƻǊ major Federal actions significantly affecting the quality of the human 

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

(ii) any adverse environmental effects which cannot be avoided (iii) alternatives to 

the proposed action (iv) relationship between local short-ǘŜǊƳ ǳǎŜǎ ƻŦ ƳŀƴΩǎ 

environment and maintenance and enhancement of long-term productivity (v) any 

irreversible and irretrievable commitments of resources involved in the proposed 

ŀŎǘƛƻƴέΦ 
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NEPA led to the development of Environmental Impact Assessment, commonly referred to as 

EIA, an anticipatory environmental planning, and decision-making tool. EIA is applied at the 

project level to establish the potential environmental effects of major developments (Glasson 

et al., 2012). From this first requirement, the EIA process has subsequently been developed as a 

means of assessing environmental impacts worldwide and has been adapted into a wide variety 

of different jurisdictions and institutional contexts and spawned a raft of similar instruments 

such as Health Impact Assessment and Social Impact Assessment (Wood, 2003). 

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

added policy tool to identify and evidence biodiversity loss. However, continued reports of 

biodiversity decline, and a growing perception that protected areas are an essential and core 

aspect of biodiversity conservation strategies but not sufficient to alone halt biodiversity loss, 

brought about a more substantive shift in conservation thinking in the 1990s (Margules and 

Pressey, 2000; McNelley, et al., 1990). This shift was driven by the rise of sustainable 

development, which promoted the idea that economic, environmental and social goals are 

compatible and advocates win-win-win solutions to ensure conservation and sustainable use of 

biodiveristy alongside achieve social and economic development (Redford and Richer, 1999; 

Robinson, 1992). In addition, the focus on ecological modernisation which challenged regulation 

as the primary response to environmental issues, and the protectionist agenda, instead 

suggesting that environmental issues can be alleviated through technology, environmental 

restoration, managerial ingenuity and market forces (MacDonald, 2010). Over the past few 

decades, these two concepts have shaped what .Ǌƻǿƴ όнллнΥплоύ ǊŜŦŜǊǎ ǘƻ ŀǎ ŀ άmajor 

ǇŀǊŀŘƛƎƳ ǎƘƛŦǘ ƛƴ ŎƻƴǎŜǊǾŀǘƛƻƴΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ǿƘŀǘ ǎƻƳŜ ǊŜǎŜŀǊŎƘŜǊǎ ǊŜŦŜǊ ǘƻ ŀǎ Ψnew 

ŎƻƴǎŜǊǾŀǘƛƻƴΩέΦ  

This shift is characterised by Hulme and Murplee (1999) as a change in perspective on three core 

issues. Firstly, conservation and ecology have moved from the position that conservation should 

exclude people, to community-led conservation schemes and a focus on socio-ecological 

connections (e.g. Ghimire and Pimbert, 1997). Secondly, conservation strategies are increasingly 

adopting a contemporary understanding of ecology and landscape ecology, and incorporating 

ideas around ecological networks, ecosystem functions, and relationships (e.g. Margules and 

Pressey, 2000; Redford et al., 2003). Through this perspective, there is now a much greater 

appreciation of common biodiversity, rather than just charsmatic or endangered biodiversity 

and ecosystems. Furthermore, that biodiversity loss is being driven not just by large scale 

individual impacts but by the cumulative effects of individually innocuous impacts (Laurence, 

2010; Treweek et al., 1998; Wilding and Raemaker, 2000). A move which was mainstreamed by 

the uptake of the ecosystems approaches as the primary framework for action under the 

Convention on Biological Diversity (COP fifth meeting Decision V/6). Thirdly, there is a new 

alliance between conservation and capitalism after decades of their separation, a 

reconfiguration of their relationship from incompatible into win-win scenarios (MacDonald, 

2010; Igoe, 2010).  

άIn the context of implementing these biodiversity-related conventions, the use of 

economic instruments has expanded significantly over the last years. This reflects a 

growing understanding that economic instruments can increase the efficiency and 



31 
 

 

cost-effectiveness of environmental management, create incentives for investment 

and generate financial resources for preserving biodiversityέ (UNEP, 2004:1). 

This shift in perspective resulted in a drive towards market-based solutions to biodiversity 

issues.  

This bringing together of business and biodiversity, often referred to as the neoliberalisation of 

conservation, has promoted the concept of green developments, and market solutions to 

ōƛƻŘƛǾŜǊǎƛǘȅ ƭƻǎǎΦ !ƭǘƘƻǳƎƘ ΨŦƻǊǘǊŜǎǎ ŎƻƴǎŜǊǾŀǘƛƻƴΩ is heavily criticised, new conservation is 

equally controversial (Igoe et al., 2010; MacDonald, 2010; Busher and Whande, 2007; 

Brockington and Duffy, 2010). This paradigm shift in conservation has resulted in a variety of 

new conservation strategies. Conservation is now pursued through taxes, education, farming, 

and rural stewardship schemes, debt-for-nature swaps, eco-tourism, certificating and marketing 

(Gaston and Spicer, 2003). Among these new approaches, the new alliance between business 

and biodiversity has led to the promotion of biodiversity offsetting as a mechanism to help 

achieve the aspiration of no net loss of biodiversity. Since its adoption into the international 

sphere of biodiversity conservation in нллпΣ ǘƘŜ ǘŜǊƳ ΨōƛƻŘƛǾŜǊǎƛǘȅ ƻŦŦǎŜǘǘƛƴƎΩ has seen a huge 

increase in popularity over the last decade (Madsen et al., 2010, 2011) and become a widely 

used label (Lapeyre et al., 2014; Coralie et al., 2015). Coralie et al. (2015) suggest that the term 

has become a buzzword and finds that 283 papers have been written on the topic between 

2007-2014, while Madsen et al. (2011) highlights that there are some 39 schemes classified as 

ΨōƛƻŘƛǾŜǊǎƛǘȅ ƻŦŦǎŜǘǘƛƴƎΩ and there are another 25 in various stages of development.  

Graph 2.2 Biodiversity offsetting programmes worldwide by decade of creation (Ferreira, 2014) 

 

2.4 The Rise of Biodiversity Offsetting  

2.4.1 Biodiversity Offsets as a Strategy to Halt Biodiversity Loss 

The term biodiversity offsetting has multiple definitions (see Box. 2.2). This section provides a 

broad sense of what undertaking offsetting entails, its theoretical foundations, adjoining 
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concepts and origins. Biodiversity offsetting, also referred to as mitigation banking, conservation 

banking, environmental compensation, compensation pools, conservation credits, was 

predominantly born out of practice rather than scientific enhancement. One of the most widely 

ǳǎŜŘ ŘŜŦƛƴƛǘƛƻƴǎ ƻŦ ōƛƻŘƛǾŜǊǎƛǘȅ ƻŦŦǎŜǘǎ ƛǎ ōȅ ǘƘŜ .ǳǎƛƴŜǎǎ ŀƴŘ .ƛƻŘƛǾŜǊǎƛǘȅ hŦŦǎŜǘ tǊƻƎǊŀƳΩǎ 

(BBOP), a coalition of organisations who have promoted offsets as part of the international 

conservation agenda.   

άMeasurable conservation outcomes resulting from actions designed to 

compensate for significant residual adverse biodiversity impacts arising from 

project development after appropriate prevention and mitigation measures have 

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

a net gain of biodiversity on the ground with respect to species composition, habitat 

ǎǘǊǳŎǘǳǊŜ ŀƴŘ ŜŎƻǎȅǎǘŜƳ ŦǳƴŎǘƛƻƴ ŀƴŘ ǇŜƻǇƭŜΩǎ ǳǎŜ ŀƴŘ cultural values associated 

ǿƛǘƘ ōƛƻŘƛǾŜǊǎƛǘȅέ (BBOP, 2012c:5) 

BBOP are an offshoot of the Forest Trends, a not for profit organisation who promote market-

based approaches to forest conservation. In the context of declining biodiversity levels, 

worldwide, biodiversity offsets are conceptualised as a mechanism to try to balance 

development and conservation by creating restored habitat in one place to compensate for 

losses in another. The central tenant of offsetting is the aspiration to achieve no net loss of 

biodiversity (hereafter no net loss). The inclusion of no net loss is based on the premises that 

further loss of biodiversity is unacceptable (CBD, 2010), and therefore, biodiversity must be 

conserved at its current level. By placing no net loss as the cornerstone of biodiversity offsetting, 

any new development that disrupts biodiversity must be offset by conservation action[s] which 

provide equivalent gains in biodiversity (ten Kate, 2004). Therefore, a core aspect of offsets is 

about swaps or trade-offs, exchanging environmental losses for restoration gains to achieve an 

overall aspiration of no net loss of biodiversity.  

In order to ensure comparability or equivalence between losses and gains in biodiversity, the 

production of measurable biodiversity gains is a key component of definitions of biodiversity 

offsets (Box 2.2). Consequently, the process of offsetting is often associated with the 

quantification of biodiversity value to ensure measurability. Quantification of the value of 

biodiversity lost and gained is achieved through calculative devices which are referred to as 

offsetting metrics, or biodiversity proxies, which provide an estimate or surrogate of the value 

of biodiversity at a site (ten Kate et al., 2004; BBOP, 2012a).  A key component of offsetting is, 

therefore, the valuation of biodiveristy through the use of calculative technologies. Finally, there 

is also a sense in the definitions outlined in Box 2.2, that offsets are designed to go beyond the 

current status quo and account ŦƻǊ Ψresiduaƭ ŀŘǾŜǊǎŜ ƛƳǇŀŎǘǎΩ which would otherwise be 

considered inevitable impacts (Hayes and Morrison-Saunders, 2007). Offsets are, therefore, 

often referred to as an additional positive or beneficial aspect. This feature of biodiversity offsets 

also mean that offsets are extra step in relation to the mitigation hierarchy, an established 

framework of best practice for tackling biodiversity impacts (see Figure 2.3 on page 24). 

Therefore, biodiversity offsets are a type of compensation activity which aims to achieve no net 

loss and preferably a net biodiversity gain on the ground, by quantifying biodiversity losses and 

gains, and provides a mechanism through which compensation for environmental losses can be 

achieved off-site. 
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Box 2.2 Definitions of Biodiversity Offsets 

 

 

Definitions of biodiversity offsets from literature and guidance 

Business and Biodiversity Offsets Program (2012b:5): 

άMeasurable conservation outcomes resulting from actions designed to 

compensate for significant residual adverse biodiversity impacts arising from 

project development after appropriate prevention and mitigation measures 

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

preferably a net gain of biodiversity on the ground with respect to species 

ŎƻƳǇƻǎƛǘƛƻƴΣ Ƙŀōƛǘŀǘ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ŜŎƻǎȅǎǘŜƳ ŦǳƴŎǘƛƻƴ ŀƴŘ ǇŜƻǇƭŜΩǎ ǳǎŜ ŀƴŘ 

ŎǳƭǘǳǊŀƭ ǾŀƭǳŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ōƛƻŘƛǾŜǊǎƛǘȅέΦ 

Curran et al. (2014:617) 

άBiodiversity offsets are seen as a policy mechanism to balance development 

and conservation goals. Many offset schemes employ habitat restoration in one 

area to recreate biodiversity value that is destroyed elsewhereέΦ  

Ten Kate et al. (2004:13) 

ά/ƻƴǎŜǊǾŀǘƛƻƴ ŀŎǘƛƻƴǎ ƛƴǘŜƴŘŜŘ ǘƻ ŎƻƳǇŜƴǎŀǘŜ for the residual, unavoidable 
harm to biodiversity caused by development projects, so as to ensure no net 
ƭƻǎǎ ƻŦ ōƛƻŘƛǾŜǊǎƛǘȅέΦ 

Bull et al. (2013:370) 

άhŦŦǎŜǘǎ ŀǊŜ ŎƻƳƳƻƴƭȅ ǾƛŜǿŜŘ ŀǎ ŀŎǘƛƻƴǎ ǘƻ ŎǊŜŀǘŜ ŀŘŘƛǘƛƻƴŀƭ ŀƴŘκƻǊ 

comparable biodiversity gains to compensate for losses caused by 

ŘŜǾŜƭƻǇƳŜƴǘέΦ  

Treweek and ten Kate (2014:1) 

άhŦŦǎŜǘǎ ƳƛǘƛƎŀǘŜ ŦƻǊ ǊŜǎƛŘǳŀƭ ƛƳǇŀŎǘǎ ǘƘŀǘ ǿƻǳƭŘ ƻǘƘŜǊǿƛǎŜ ōŜ ŀŎŎŜǇǘŜŘ ŀǎ ŀƴ 

ƛƴŜǾƛǘŀōƭŜ ŎƻƴǎŜǉǳŜƴŎŜέΦ  

Gardner et al. (2013:1255) 

ά.ƛƻŘƛǾŜǊǎƛǘȅ ƻŦŦǎŜǘ Ǝƻ ōŜȅƻƴŘ ǘǊŀŘƛǘƛƻƴŀƭ ŜƴǾƛǊƻƴƳent-impact mitigation 

measures and help relieve tension between conservation and development by 

enabling economic gains to be achieved without concomitant biodiversity 

ƭƻǎǎŜǎέΦ 

Hill (2013:10) 

ά9ǎǎŜƴǘƛŀƭƭȅ ōƛƻŘƛǾŜǊǎƛǘȅ ƻŦŦǎŜǘǎ ŀǊŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎ ŘŜsign to deliver 

biodiversity benefits in one place to compensate for losses in another in a 

ƳŜŀǎǳǊŀōƭŜ ǿŀȅέΦ 
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Figure 2.3 Biodiversity Offsetting as Part of the Mitigation Hierarchy (Flora and Fauna 

International) 

 

2.4.2 Biodiversity Offsets vs. Environmental Compensation 

The origins of the concept of offsetting are largely attributed to the US wetland mitigation 

banking schemes developed in the 1970s. Mitigation banking schemes, also referred to as 

compensation pools or conservation banking, are a collective form of offsetting where offsets 

are developed prior to developer demand, in the form of mitigation banks or large parcels of 

restored habitatsΣ ŀƴŘ Ŏŀƴ ōŜ ǇǳǊŎƘŀǎŜŘ ΨƻŦf ǘƘŜ ǎƘŜƭŦΩ ōȅ ŘŜǾŜƭƻǇŜǊǎ ŀǎ ŀƴŘ ǿƘŜƴ ǘƘŜȅ ŀǊŜ 

required. From these US origins offsetting is considered to have subsequently spread worldwide, 

uploaded into the international conservation sphere from the US model (Maron et al., 2016; 

Madsen et al. 2011; Marsh et al., 1996). Offsets have been promoted by organisations such as 

the Business and Biodiversity Offset Partnership who developed a series of voluntary offsets 

with industry partners and wider national uptake of offsetting schemes (ten Kate et al, 2004; 

BBOP 2009b). Other early variations of offsetting include the German Impact Mitigation 

Regulation after Nature Conservation Act in 1976, which is the major landscape conservation 

instrument to address mitigation and compensation for impacts from developments and 

projects in Germany (Wende et al. 2005). Offsets are often closely connected to the concept of 

environmental compensation which again has much origins in the US, in early attempts at 

environmental restoration of forests and prairies in the 1930s (Cowell, 1997; Rundcrantz and 

Skärbäck, 2003).  

Broadly the concept of compensation is based on the notion that an individual is willing to trade-

off different amounts of goods without it affecting his/her overall sense of wellbeing (Johnasson, 

1991). The idea of compensation has traditionally been interpreted as monetary. Environmental 

compensation is, specifically, linked to ideas about environmental liabilities, and the polluter 

pays principle (Cowell, 1996). Compensation would require action to be taken where the 

environment runs the risk of being degraded environmental, to ensure that the accountable 
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person bears the costs of restoring the damage (Gillespie, 2012). Both Anderson (1995) and 

Wyant et al. (1995) highlight that the term environmental compensation is not fundamentally 

different from either ecological restoration or habitat creation, except that it is specifically 

employed to counterbalance individual adverse impacts on the environment due to 

development. Environmental compensation is also linked to the economic paradigm of 

sustainable development which focuses on the maintenance of overall levels of natural, social 

and economic capital stocks (Cowell, 1997). Therefore, ecological compensation is strongly 

associated with sustainable development, ecological restoration and the re-assembling of 

ecosystems.  

However, the exact relationship between compensation, mitigation and offsets is often unclear, 

as theses terms are used interchangeably: 

ά¢ƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ƭƛǘŜǊŀǘǳǊŜ ƻƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƳǇŜƴǎŀǘƛƻƴ ǳǎŜǎ ƴŜŀǊ-synonymous 

terms, including ΨƻŦŦǎŜǘ', ΨŎƻƳǇŜƴǎŀǘƻǊȅ ƳƛǘƛƎŀǘƛƻƴΩ ŀƴŘ ΨǊŜƳŜŘȅ.' The number of 

definitions of the concept almost equals the number of authors discussing the 

subjŜŎǘέ (Persson, 2013:611-612). 

In North America biodiversity offsets are usuaƭƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨƳƛǘƛƎŀǘƛƻƴΩ while in Europe and 

!ǳǎǘǊŀƭƛŀ ǘƘŜ ǎŀƳŜ ǇǊƻŎŜǎǎ ŎƻƳƳƻƴƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨŎƻƳǇŜƴǎŀǘƛƻƴΩ (Marsh et al., 1996; Darbi 

et al., 2009; Treweek et al., 2009). Iƴ CǊŀƴŎŜ ΨŎƻƳǇŜƴǎŀǘƛƻƴΩ ŀƴŘ ΨōƛƻŘƛǾŜǊǎƛǘȅ ƻŦŦǎŜǘǘƛƴƎΩ are 

considered to be one and the same. This indicates considerable confusion surrounding which 

measure has been applied, mitigation, compensation or offsetting, and disconnection across 

international practice. It is, therefore, useful to make some clear distinction between the terms 

mitigation, compensation, and offsets. 

Environmental compensation is generally introduced as a strategy to: 

άProvide positive environmental measures to correct, balance or otherwise atone 

for the loss of environmental resourcesέ ό/ƻǿŜƭƭΣ нлллΥсфлύΦ 

Although, mitigation and compensation both attempt to neutralize environmental impacts, the 

term mitigation is more specifically undersood as a measure used to reduce or ameliorate an 

impact (Glasson et al., 2012; Marshall 2001; Cowell, 1996). Whereas, compensation implies the 

possibility of creating equivalent environments to counterbalance or atone for an impact that 

cannot be mitigated (Glasson et al., 2012; Cowell, 2000). The relationship between 

compensation, mitigation and the source-receptor pathway is used to emphasise this distinction 

in Figure 2.4. Moving on to look at the distinction between compensation and offsets, BBOP 

(2012b) and Dickie et al. (2012) highlight that compensation is a much less specific term than 

offsets, as compensation can involve recompense that falls short of achieving no net loss. The 

no net loss feature of biodiversity offsetting denotes the quantification of impacts and requires 

offset in accordance to a series of rules and standards to achieve no net loss of biodiversity 

(Gillespie, 2012). Therefore, BBOP argues that biodiversity offsets relate more directly to the 

biodiversity value affected, while environmental compensation represents a more general 

compensatory benefit. Compensation can be achieved through a range of different measures 

but does not necessarily seek to achieve no net loss (ten Kate et al., 2004). Arguably through 

biodiversity offsetting, environmental compensation moves from a broad approach into a more 
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formalised tool, as offsetting specifies the exact dimension through which environmental 

compensation should be applied to the impacts of a development proposal.  

Figure 2.4 The Source-Receptor-Pathway and the Distinction between Mitigation and 

Compensation 

2.4.3 Biodiversity Offsets as a Market Based Instrument 

.ƛƻŘƛǾŜǊǎƛǘȅ ƻŦŦǎŜǘǘƛƴƎ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ŀ ΨpoliŎȅ ǘƻƻƭΩ ƻǊ ΨǇƻƭƛŎȅ ƛƴƴƻǾŀǘƛƻƴΩ, but most widely 

ŎƭŀǎǎƛŦƛŜŘ ƛƴ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ŀǎ ŀ Ψmarket-ōŀǎŜŘ ƛƴǎǘǊǳƳŜƴǘ ƻǊ a.LΩ or innovative financial 

mechanism to fund biodiversity conservation through private sector incentives (e.g. ten Kate et 

al., 2004; Bräuer et al., 2006, Fischer et al, 2012; cf. Coralie et al. 2015, Boisvert et al., 2013). 

Before the rise of biodiversity offsetting, Hrabankski (2015) highlights that ecological 

compensation mechanisms were not conceptualised as economic instruments and that the 

market label is very much associated with biodiversity offsetting. Offsets are considered an MBI 

as they broadly operate through a credit-debit system, swapping biodiversity losses or debits for 

biodiversity gains or credits (eftec et al., 2010; Parker and Cranford, 2010; See Figure 2.5). 

Biodiversity credits represent property rights to gains from conservation actions, and therefore 

biodiversity conservation efforts effectively become a commodity which can be bought and sold 

(ten Kate and Crowe, 2010). This approach is also referred to as a tradable permit approach, as 

developers wishing to develop land may do so only if they obtain a permit from the statutory 

agency or authority showing that they have generated equivalent gains (credits) elsewhere 

(Wissel and Wätzold, 2010).  

Offsetting systems require a metric to quantify biodiversity and enable a single transferable 

value to be placed on losses and gains of biodiversity in different locations, thereby ensuring 
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equivalence (or commensurability) can be established and enable biodiversity swaps (Salzman 

and Ruhl 2000; Walker et al., 2009). Through tradable offset permits, Wizzel and Wätzold (2010) 

highlight that the developer does not need to carry out the restoration work, but can instead 

purchase credits from a third party restorer or land owner which enables market dynamics to 

emerge. Therefore, the idea behind offsets is the use of market incentives to maintain overall 

levels of ΨnaturalΩ capital stocks. In addition, by quantifying biodiversity, offsetting metrics are 

also linked to arguments that through assigning a value to nature this will highlight its economic 

value for decision-makers and business, and arguably further incentivise conservation (Costanza 

et al, 1997). 

Figure 2.5 General Model of the Biodiversity Offsetting Credit-Debit System (Rajvanshi and 

Mathur, 2008) 

 

 

 

 

 

 

 

 

The market potential of offsetting has, in some offsetting systems (i.e. the US and Australia), led 

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

bankers pre-emptively produce a credit supply which developers can then ǇǳǊŎƘŀǎŜ Ψoff-the-

ǎƘŜƭŦΩΦ IƻǿŜǾŜǊΣ ǳƴŘŜǊ ǘƘŜ ǳƳōǊŜƭƭŀ ǘŜǊƳ ΨōƛƻŘƛǾŜǊǎƛǘȅ ƻŦŦǎŜǘǘƛƴƎΩ ǘƘŜǊŜ ŀǊŜ ŀ ǾŀǊƛŜǘȅ ƻŦ ŘƛŦŦŜǊŜƴǘ 

ΨǘȅǇŜǎΩ of offsets with different governance arrangements, and different levels of state 

involvement, some mandatory other voluntary, some heavily state-influenced, some part of 

habitat pools or banks and some one-off (see Box 2.3). Consequently, the classification and 

grouping of these wide range schemes as market-based instruments has recently come under 

scrutiny:  

άCŀǊ ŦǊƻƳ ŎƻƴŦƛǊƳƛƴƎ ǘƘŜ ŜȄƛǎǘŜƴŎŜ ƻŦ ŀ ǎƛƴƎƭŜ ǳƴƛŦƛŜŘ ŎŀǘŜƎƻǊȅ ƻŦ so-called Market 

.ŀǎŜŘ LƴǎǘǊǳƳŜƴǘǎ ƎǊƻǳǇŜŘ ǳƴŘŜǊ ǘƘŜ ǳƳōǊŜƭƭŀ ƭŀōŜƭ ƻŦ ΨōƛƻŘƛǾŜǊǎƛǘȅ ŎƻƳǇŜƴǎŀǘƛƻƴΩ 

articles presented in this special issue rather display heterogeneity in practical 

ƛƴǎǘƛǘǳǘƛƻƴŀƭ ŀǊǊŀƴƎŜƳŜƴǘǎ ŘŜǎƛƎƴŜŘ ǘƻ ƎƻǾŜǊƴ ŀƴŘ ƛƳǇƭŜƳŜƴǘ ōƛƻŘƛǾŜǊǎƛǘȅ ƻŦŦǎŜǘǎέ 

(Lapeyre et al., 2015:130). 

Both Vassiere and Leverel (2015), and Lapeyre et al. (2015) emphasise that schemes labelled as 

biodiversity offsetting encompass a range of different contexts, drivers, economic realities, 

ecosystems, scales, and are promoted by different actors and individuals. The two publications 

suggest that variability in the institutional arrangements to govern and implement offsets iǎ άthe 

rule rather than the exceptionέ ό[ŀǇŜȅǊŜ et al., 2015). Not only is there an increasing appreciation 
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of the divergence between biodiversity offsetting schemes, but also suggestion that offsetting 

schemes often do not share features of economic mechanisms and classic market-based 

instruments (Hackett, 2015; Boisvert et al., 2013; Coralie et al., 2015). Hackett (2015) suggests 

that this disconnection means that there has been an overt focus on a few elements of ideal 

offsetting typologies. While Lapeyre et al. (2015) find that there is a need to understand the 

heterogeneity within each offsetting scheme, to try and disentangle its institutional and 

economic characteristics as well as relations to market mechanisms. 

Table 2.1 International Biodiversity Offsetting Schemes (OECD, 2014) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.4 The Promises of Biodiversity Offsetting 

In promoting biodiversity offsetting a wide range of potential benefits have been identified for 

industry, government, and conservation groups alike (ten Kate et al., 2004). For the conservation 

agenda, offsetting promises to allay the acceleration of biodiversity loss by attempting to 

maintain a position of no net loss of biodiversity, and therefore improve biodiversity outcomes 

compared to business-as-usual (Fox and Nino-Murcia 2005) (Figure 2.6). By linking conservation 

into the private sector, biodiversity offsetting is thought to be a means to foster new sources of 

funding and incentives for conservation (Boisvert et al., 2015; ten Kate et al., 2004; Calvert et 

al., 2015). Furthermore, by moving off-site, and, therefore, away from piecemeal in situ 
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biodiversity conservation, Latimer and Hill (2007) suggest that offsetting can generate smarter 

mitigation by linking offsets into landscape scale conservation aspiration and restoration of 

ecological networks (Figure 2.7). Particularly, the pooling of offsets together to create larger 

compensation sites, through mitigation/compensation banking, is thought to be a means to 

provide more stable nature reserves for biodiversity which are less vulnerable to disturbance 

effects and fragmentation, and an opportunity to link site based mitigation with large-scale 

landscape restoration aspirations (Kiescker et al., 2009). Furthermore, by incorporating 

biodiversity accounting within the development planning process, offsetting also promises to 

better balance the competing demands of development and compensation (Bull et al., 2013; 

Bekessey et al., 2010). The potential of offsets to reconcile the agendas of conservation and 

development means that offsetting mechanisms are highly conceptual attractive approaches 

(Bekessey et al, 2010). 

Figure 2.6 Biodiversity Offsets as a Tool for No Net Loss (Bull et al., 2013) 

 

Many of the perceived benefits of adopting biodiversity offsetting are also wrapped up in its 

conceptualisation as a market-based instrument: 

άOver the last two decades, environmental policies have increasingly used economic 

incentives for biodiversity conservation as more efficient ways of achieving 

conservation outcomes than traditional approaches. Seen as a way to provide 
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economic incentives, the concept of biodiversity offsetting has recently enjoyed 

renewed political interest, and is endorsed in many political agendasέ ό/ŀƭǾŜǊǘ et al. 

2015:7358). 

Biodiversity offsetting is lauded as potentially more economically efficient than existing 

approaches used by developers (ten Kate et al., 2004; Marsh, 1996; Bayon et al, 2012). The 

option to use a third party provides an opportunity for the developer to shed responsibility for 

delivering compensation. Moreover, through habitat banking, the economies of scale achieved 

through offsetting could result in reduced management costs (ten Kate et al., 2004; Bayon et al., 

2012). Furthermore, the use of a measured approach is thought to be a means to provide clarity 

around compensation requirements and reduce the need for negotiation, leading to a clearer 

path to implementation and more precision on the possible costs for financial planning. 

Effectively offsetting is seen as a means to streamline current compensation practice, so that it 

is more cost effective and efficient for developers (Apostolopolou and Adams, 2015). Offsetting 

also presents a route for rural diversification and new funding streams for land managers. 

Finally, offsets provide government regulators with the opportunity to encourage companies to 

make significant contributions to conservation, particularly when legislation does not require 

mandatory offsets. Sukhdev (2011) also highlights that valuing and quantify biodiversity should 

help to raise the profile of biodiversity, providing an opportunity for businesses to better 

understand, and therefore manage, the costs and benefits of biodiversity loss.  

Figure 2.7 The Landscape Ecology Benefits of Biodiversity Offsetting (Environment Bank, 2016) 

 

2.4.5 Summary: Biodiversity Offsets as Part of the Solution to the Biodiversity Crisis 

The wide range of prospective benefits means that offsetting is considered by many to be:  

άOne of the pieces of the puzzle in which the environmental crisis and economic 

growth can be reconciled, to the benefit of bothέ όGillespie, 2012:2).  
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As discussed in section 2.3, offsets are increasingly being employed on an international scale, 

and a wide range of governments, organisations, corporations and academics, worldwide, are 

exploring the possibility of implementing a system of biodiversity offsetting. Broadly, offsets are 

lauded for their potential to help account for the cumulative and incremental loss of biodiversity, 

enable landscape scale conservation and smarter mitigation, provide new funding streams for 

conservation and work as a more efficient means to account for biodiversity damage for 

developers. However: 

ά!ƭǘƘƻǳƎƘ ƻŦŦǎŜǘǎ Ƴŀȅ ǎƻǳƴŘ ƭƛƪŜ ŀ ǿƛƴ ŦƻǊ ŎƻƴǎŜǊǾŀǘƛƻƴ, views on biodiversity 

offsetting as a conservation approach range widely, from outright rejection (Walker 

et al. 2009, Spash and Aslaksen 2015) to qualified acceptance (Gardner et al. 2013), 

with scepticism and resistance also prominent in civil society discourse (FOEE 2014ύέ 

(Maron  et al. 2016:1). 

Despite growing interest in the application of offsetting, the concept and approach also raises a 

range of scientific, social, political, legal and economic questions, to which there are no easy 

answers (Rajvanshi and Mathur, 2009). Frequently, recognition of the potential for offsets is 

stated alongside acknowledgment that there is also widespread concern about the conceptual 

aspirations and potential effectiveness of biodiversity offsets. 

2.5 The Contested Nature of Biodiversity Offsetting 

2.5.1 Questioning the Performance of Biodiversity Offsets 

Studies of the performance of offsets for biodiversity have also produced relatively mixed 

reviews in terms of general instrumental effectiveness (Strange et al., 2002; Gibbons and 

Lindenmayer 2007; NRC 2001; Matthews and Endress 2008; Robertson, 2006; Quigley and 

Harper 2005; Mack and Micacchion 2006; Burgin, 2008; Race and Fonseca, 1996).  Although 

there are also some positives reviews of offsetting systems (e.g., Atkinson et al., 2002), according 

to Quigley and Harper (2006) the current application of offsets are at best slowing down not 

halting the rate of habitat loss. Therefore, biodiversity offsets, and more broadly, environmental 

compensation, have been linked to a historic failure to achieve their objectives. For some 

researchers, this raises concerns around offset design and implementation and the technical 

effectiveness of biodiversity offsets ability to achieve no net loss. However, other studies make 

more fundamental objections to the conceptual foundations and ethics of offsetting (e.g. Walker 

et al., 2009; Robertson, 2004, 2006; Maron et al., 2012; 2015). Criticisms of ethical 

appropriateness and technical effectiveness of offsets are concentrated around two key 

features of offsetting, its links to ecological restoration and ecological valuation. These 

conceptual and instrumental criticisms of offsetting are further added to by concerns around 

how offsetting, and the aspiration of no net loss, will influence decision-making around 

biodiversity impact and damage (Walker et al., 2009).  

2.5.2 Biodiversity Offsets and Ecological Restoration Realities 

άRestoration is rudimentary as best, criminally inept, at ǿƻǊǎǘέ (Race and Fonesca, 

1996:5) 

The central aspiration of biodiversity offsetting, the achievement of no net loss of biodiversity, 

is based on the premise that environmental restoraton specialists are able to restore or recreate 
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ecosystems  to the point that they contain equivalent biodiversity values to those which are lost 

(Maron et al., 2012; Cowell, 1997; Robertson, 2004, 2006).  

άLƴ ŀ sense, environmental compensation is on the fulcrum between present 

patterns of economic growth [weak sustainability] and environmental limits [strong 

sustainability], and the extent to which environmental functions can be adequately 

replaced or compensated for is, therefore, a pivotal concernέ (Cowell, 1996:13). 

No net loss places substantial confidence in the ability of restoration to recover lost biodiversity. 

This confidence is based on the assumption that capital is abundant and substitutable in 

neoclassical economics and therefore can be run down as long as human capital is used to 

replicate lost natural capital (Cowell, 1996). The evidence that this will actually occur is, 

however, sparse:  

άA survey of 87 restoration projects showed that 17 were unsuccessful, 53 were 

partially successful and only 17 were successfulέ ό[ƻŎƪǿƻƻŘ ŀƴŘ tƛƳƳΣ мфффΥ373). 

The success of many restoration schemes remains up for debate. For some researchersΩ issues 

with restoration are due to issues with the three main technical factors (1) complexity of 

ecosystems, (2) our inability to fully measure biodiversity on site, and (3) the timescales for 

ecological restoration. These three factors mean that the success of ecological restoration is by 

no means assured (Hildebrand et al. 2005; Zedler et al., 2007; Lockwood and Pimm, 1999; Pickett 

et al. 2013, Maron et al., 2012). A lack of monitoring and follow-up studies on environmental 

restoration projects also means that a clear picture of the success of environmental restoration 

is unavailable. There is a clear concern about whether we can produce structurally or 

functionally equivalent sites to account for losses (Lockwood and Pimm, 1999, Maron et al., 

2010; Hildebrand et al., 2005). Consequently, through offsets, we could be exchanging certain 

losses for uncertain restoration gains (Maron et al., 2012; Walker et al., 2009), and we may need 

to re-evaluate the aspiration to achieve no net loss to reflect the realities of what restoration 

can achieve (Hildebrand et al., 2005).  

These criticisms of environmental restoration have led some to a perception that biodiversity 

offsetting mechanisms could simply act to facilitate environmental degradation (Quigley and 

Harper, 2005; Walker et al., 2009). More seriously, Maron et al. (2012) stress that the idea that 

we can restore complex natural systems is technological arrogance. Whilst on an ethical basis, 

Katz (1992) highlights that rather than enshrining nature and environment protection, through 

restoration we are instead portraying nature as replicable and interchangeable and thereby 

depleting its intrinsic value. Moreover, the fundamental idea behind swapping losses for gains 

is often considered to be flawed, based on the idea that we cannot simply cancel out harm by 

doing good. These complaints have led to criticisms of no net loss of biodiversity as illusionary 

goal, a hollow promise or symbolic policy (Robertson, 2002; Walker et al., 2009).  

However, it must also be acknowledged that Zedler and Callway (1999) point out that success 

or failure is hardly ever a black and white concept. Furthermore, restorers accept that 

restoration often does not go as well as planned, and are increasingly identifying some causes 

of restoration failures: such as ad hoc approaches, lack of criteria, lack of understanding of socio-

economic and political constraints (Choi et al., 2001). The ecological community has long 

recognised that recreating or restoring ecosystems to some specified former state is often 
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unlikely to be feasible (Hobbs et al., 2011). A more positive opinion of environmental restoration 

is given by Middle and Middle (2010) who stressed that despite these deficiencies the 

opportunities of environmental restoration are potentially significant, and do not detract from 

its potential as a useful management approach. A perspective supported by Young (2000) who 

similarly notes that even though restoration can be misused this does not detract from its 

significant potential. A review of the North American Wetland Mitigation Banking system by the 

Natural Research Council in 2001 (NRC, 2001) found that although offsetting projects have not 

always satisfied the basic goal of restoring and maintaining the quality and quantity of the 

ŎƻǳƴǘǊȅΩǎ ǿŜǘƭŀƴŘǎΣ the adoption of no net loss has reversed the post-war trend of continued 

wetland loss in the US. However, environmental restoration is not the only aspect of offsetting 

which suffers from complaints about technical effectiveness and questionable ethics. 

2.5.3 Biodiversity Offsets and Valuation Controversies 

The substitution of development impacts and offset restoration gains requires the measurement 

of biodiversity values to establish an overall transferable biodiversity value or currency (ten Kate 

et al., 2004; BBOP, 2012b). However, the inherent complexity of biodiversity, as a 

heterogeneous resource, means that measurement is a longstanding challenge in biodiversity 

offsetting.  

άBiodiversity is a hierarchy with levels of organisation from genes to ecosystems and 

has an extraordinary number of elements at each level which vary in time and space, 

and diverse interactions both within and between levelsέ ό²ŀƭƪŜǊ et al., 2009:150). 

The measurement of biodiversity is not a simple task of counting but also requires an 

appreciation of ecological functions, relationships, and interactions. Consequently, biodiversity 

in its entirety is generally considered nigh impossible to measure and, therefore, offsetting 

schemes have adopted various metrics to provide proxy measures or estimates of overall 

biodiversity value lost and gained, dominated by habitats-based or species based approaches 

(see Table 2.2). The use of offsetting metrics is thought to enable robust and transparent 

accounting of losses and gains, and therefore demonstrate ecological equivalence and the 

achievement of no net loss (BBOP, 2012b). In adopting a metric, offsetting systems are therefore 

attempting to convert dynamic relationships and networks into a static body 

Table 2.2 Biodiversity Offsetting Metrics and Currencies (summarised from Bull et al., 2014 and 

Quentier and Lavorel, 2011) 

Name Country Method 

Wetland Mitigation Banking USA Area based approach (area * score) 

Canadian Fish Habitat Canada Area*Functionality 

Australian vegetation offsets Australia Area*Condition vs benchmark pristine 

state 

US Conservation Banking USA Area necessary to support a given 

species population 

Habitat Hectares Australia Native vegetation (43rea *score) 
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Ausgleich Germany Protected species and habitats (area 

*habitat type) 

Biotopwertverfahren Germany Undeveloped land (area* score) 

Offset ratios France Protected species and habitats (area 

*habitat type) 

Defra Biodiversity offsetting 

metric 

UK Area*distinctiveness*condition 

The valuation of biodiversity through offsetting metrics is one of the most important aspects of 

offsetting systems, but also one of the most problematic (e.g. Rundcrantz and Skärbäck, 2003; 

Bull et al., 2013; Quèntier and Lavorel, 2011; Gardner et al., 2013; Gonçalves et al., 2015). 

Offsetting metrics have been discussed widely as a technical challenge in the academic literature 

and emerging offsetting practice (Bull et al., 2014; Quèntier and Lavorel, 2011; ten Kate, 2004; 

Parkes et al., 2003; Gardener et al., 2013; Gibbons and Lindenmayer, 2007; Kiesecker et al., 

2009). A whole host of different assessment methods, metrics and currency have been 

developed to try to quantify biodiversity value and address policy requirements over the last 40 

years (Bull et al., 2014; BBOP, 2012a; Table 2.2). Metrics range from measures of area or size to 

particular ecological functions or structures, some include the presence of threatened species 

populations, vegetation cover or habitat type (Maron et al., 2012; Temple et al., 2010). These 

metrics can be best understood as pseudo-quantitative approaches as they often include scoring 

or judgement based measures of condition or quality of habitat. The outputs of these metrics 

are generally expressed as single figures and referred to as units of measures such as 

Ψbiodiversity unitsΩ or Ψconservation creditsΩ. Fundamentally, the amount of different metrics 

highlights the persistent problem of quantifying biodiversity, particularly that: 

 άThere is no single, best way to measure losses or gains in biodiversityέ ό..htΣ 

2012a:25).  

The lack of consensus around metrics is attributed by Maron et al. (2012) as a result of the poor 

definition and measurability of the values to be offset, whilst Salzman and Ruhl (2000:623) 

acknowledge that there is simply no currency that ŀŘŜǉǳŀǘŜƭȅ άcaptures what we care aboutέΦ   

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

hΩbŜƛƭƭ όмффоύ ƘƛƎƘƭƛƎƘǘǎ ǘƘŀǘ ƳŀƛƴǘŀƛƴƛƴƎ ƴŀǘǳǊŀƭ ŎŀǇƛǘŀƭ ƛǎ ŀ ǇŀǊǘƛŎǳƭŀǊƭȅ ǇǊƻōƭŜƳŀǘƛc objective 

because environments are repositories of plural and incommensurable values. Some of these 

values are irreplaceable, for instance, cultural values where the meaning is derived from the 

uninterrupted influence of natural and human creativities shaping landscapes over long periods 

of time, ƻǊ ΨƴŀǘǳǊŀƭƴŜǎǎΩ itself όhΩbŜƛƭΣ мффоύ: 

άNo net loss, cannot by definition, recognise or preserve the value of specific 

relationships between human individuals and communities, their local landscapes 

and their non-human neighboursέ όIŀƴƴƛǎ ŀƴŘ {ǳƭƭƛǾŀƴΣ нлмнΥ15). 

Therefore, engaging with metrics almost always implies responding to only a certain set of 

values but not others. Therefore, biodiversity offsetting metrics are placing a highly reductionist 

approach on biodiversity value, considering only the biophysical rather than the socio-ecological 
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relationships and assuming that the most important yardstick of a resource is quantity 

(Gasparatos, 2010). 

Furthermore, researchers such as Robertson (2000) emphasise that converting multiple 

biodiversity values into a single figure is effectively a form of commodification of nature. As a 

calculative device, offsetting metrics are reconceptualising nature from something which has an 

in situ intrinsic, embedded and unique value, into something which is mobile and transferable 

(Robertson, 2000). Placing a single quantitative value on biodiversity, which can easily be linked 

to a price, encourages the perception of nature as abstract from other socio-ecological 

connections, a transferable resource for human use or investment. Therefore, metrics can 

convert biodiversity into a fungible or liquid natural capital asset (Robertson, 2000, 2002, 2004, 

2006; see also: Apostolopoulou and Adams, 2015; Sullivan, 2013; Walker, et al., 2009; Büscher 

et al., 2014). The quantification of biodiversity may enable biodiversity to be integrated into 

planning and business decision-making, however, Cowell (1997) indicates that in promoting a 

calculative approach this reframes environmental issues as managerial and technical concerns 

for the capitalist economic system, rather than moral or societal goals (Büscher et al., 2012). The 

subject of environmental valuation is clearly a critical one. The current proliferation of valuation 

and quantification schemes in conservation agendas suggests that quantification and 

instrumental value is prevailing over intrinsic value.  

2.5.4 Biodiversity Offsets as a Permit for Planning Permission 

Issues with both environmental restoration and environmental valuation bring into question the 

ethics and effectiveness of offsets, presenting offsets as a potential licence to trash biodiversity 

rather than tools to achieve no net loss. In addition, the licence to trash label derives from the 

potential of offsetting to produce perverse incentives around planning permission. In a study of 

biodiversity offsetting, Walker et al. (2009) use political choice theory to predict that the 

incorporation of biodiversity offsetting into decision-making is likely to result in offsets being 

used as a permit for permission. 

άDƛǾŜƴ ǘƘŜ ƻǇǘƛƻƴ ƻŦ ǎŀȅƛƴƎ ǘƻ ŘŜǾŜƭƻǇŜǊǎ άȅŜǎΣ ǿƛǘƘ ŎƻƴŘƛǘƛƻƴǎέ ǊŀǘƘŜǊ ǘƘŀƴ άƴƻΣέ 

ƻŦŦƛŎƛŀƭǎ ǿƛƭƭ ǇǊŜŦŜǊ άȅŜǎΣ ǿƛǘƘ ŎƻƴŘƛǘƛƻƴǎέ ώΧϐ ǇŀǊǘƛŎǳƭŀǊƭȅ ǿƘŜƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ 

conditions cannot be credibly measured and officials can avoid accountability for 

outcomesέ ό²ŀƭƪŜǊ et al., 2009:155). 

Furthermore, Walker et al. (2009) argued that, rather than acting to reinforce existing 

biodiversity protection, the option to trade losses for gains could instead provide an opportunity 

to resist or relax existing safeguards. Effectively the presence of offsets in planning and decision-

making could generate increased environmental damage. In particular, issues of conflicting 

incentives are linked to the relationship between biodiversity offsetting and the mitigation 

hierarchy. Prevailing best practice for the treatment of biodiversity impacts suggests that 

developers must focus first on avoiding impacts, before proceeding to considered mitigation and 

finally compensation or offsets. There is concern that offsets, and the increased emphasis on 

the end of the mitigation hierarchy, will increase incentives for regulators to Ψskip past 

avoidanceΩ and proceed straight to compensation, as an easier option (Clare et al., 2011; Walker 

et al., 2009).  
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Furthermore, politicians can appear to take action through the no net loss aspiration while 

continuing to serve development interests, and ignoring or perhaps exacerbating biodiversity 

loss (Walker et al., 2009). 

 άSuch symbolic policies promise much but guarantee little, and allow the motivated 

ŦŜǿ ǘƻ ǊŜŀǇ Ƴƻǎǘ ƻŦ ŀ ǇƻƭƛŎȅΩǎ ōŜƴŜŦƛǘǎ ǿƘƛƭǎǘ ƭŜŀǾƛƴƎ ǘƘŜ ŘƛǎƻǊƎŀƴƛǎŜŘ Ƴŀƴȅ 

unaware, or lulled into a political quiescenceέ ό²ŀƭƪŜǊ et al., 2009:154).  

No net loss is therefore described by Robertson (2000) as giving the rhetoric to the ecologists 

and environmentalist, but the decisions to the developer, and thus diffusing potential opposition 

by engaging ecologist collaboration in a symbolic but illusory goal.  

2.5.5 Summary: Biodiversity Offsets as a Licence to Trash? 

Biodiversity offsets have evolved from the aspiration to reconcile the incremental erosion of 

biodiversity levels with continued growth and development. The literature surrounding 

offsetting and no net loss clearly indicates that offsetting is extremely contested conservation 

strategy, and there is uncertainty around whether offsetting is an appropriate mechanism for 

biodiversity conservation and no net loss an appropriate policy aspiration. The aspiration of no 

net loss, to achieve the management of natural capital stocks, should be understood essentially 

as an anthropocentric, technocratic and a rational neoliberal approach, which recognises 

biodiversity as a resource to be maintained. Issues of ethics and effectiveness surrounding 

environmental valuation and environmental restoration have resulted in concern that 

ōƛƻŘƛǾŜǊǎƛǘȅ ƻŦŦǎŜǘǘƛƴƎ Ƙŀǎ ǘƻ ŘŀǘŜ άfacilitated development while perpetuating biodiversity lossέ 

(Walker et al., 2009:14). Rather than working to halt biodiversity loss, offsets could instead be 

used as a Ψlicence to trash or ŘŜǎǘǊƻȅ ōƛƻŘƛǾŜǊǎƛǘȅΩ in exchange for uncertain environmental gains 

(Walker et al., 2009; Robertson, 2004; 2006; Hannis and Sullivan, 2010). There are clearly two 

sides to compensation. There is an identifiable need for compensation to raise the minimum 

requirements for developers and prevent the depletion of biodiversity. Also, compensation can 

be used by developers to open a window of opportunity to gain planning permission in exchange 

for restoration promises. Given the promises and criticisms of offsetting it is difficult to ascertain 

whether the situation would be better or worse with offsets. 

2.6 Operationalising Biodiversity Offsets 

2.6.1 Evolving Offsetting Systems and Practice  

Systems of biodiversity offsetting are now found worldwide (as highlighted earlier in Table 2.1), 

sometimes as a result of government legislation and in other cases as a consequence of the 

efforts of organisations or corporate policies (Darbi et al., 2009). The diversity of different 

proponents and jurisdictions means that offsetting has been implemented into a range of 

conservation agendas and socio-economic contexts. Consequently, offsetting systems and 

mitigation banks come in a huge variety of shapes, sizes and institutional arrangements (Marsh 

et al., 1996). Two ōǊƻŀŘ ΨǘȅǇŜǎΩ ƻŦ ƻŦŦǎŜǘǎ are recognised in the literature: restoration offsets and 

averted loss offsets (Bekessy et al., 2010). A restoration offset is essentially where an immediate 

loss of existing habitat is traded for the promise of the future habitat creation or regeneration, 

examples include the Simandou Project in the Republic of Guinea (Koman et al., 2014). In 

contrast, an averted loss offset, also referred to as a protection offset, is where an existing 
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habitat is secured or protect in perpetuity in exchange for loss (Bekessy et al., 2010). Restoration 

offsets are by far the most common type. 

Offsetting literature also makes a distinction between voluntary and mandatory offsetting (ten 

Kate et al., 2004; OECD, 2014). Offsets can operate as part of wider schemes, made mandatory 

using compliance regimes, e.g. the US, German and Australian offsetting schemes. Alternatively, 

offsets are also being undertaken voluntarily by businesses, such as Rio Tinto or Network Rail, 

in a wide range of different countries, and often in partnership with organisations such as BBOP 

(Doswald et al., 2012; ten Kate and Crowe, 2014). Offsets can also operate under banking 

systems using private conservation banks, such as CDC Biodiversité (Bouches-du-Rhône, France); 

the Environment Bank (UK) and Thames River Conservation Credits Bank, or alternatively 

through ad-hoc or one-off offsets developed specifically for a project. Some offsets are part of 

generalist schemes e.g. the German Impact Mitigation Regulation, whereas others target certain 

species or habitats (e.g. Australian Bush Broker Scheme, US Wetland Mitigation Banking, and 

Brazilian Forest Offsets). 

The rising application and proliferation of offsetting clearly jars with concerns surrounding the 

ethical implications and practical effectiveness of offsetting. Although, offsets may have 

negative qualities, and could be misused, a number of researchers and organisations have also 

argued that this may not detract from their significant potential to generate gains for 

biodiversity (Bull, 2015; Baker, 2014; Newey, 2014; Middle and Middle, 2012). For instance, Race 

and Fonesca (1996) suggest that many ǊŜǎƻǳǊŎŜǎ ƳŀƴŀƎŜǊǎ ǎǘƛƭƭ ǎŜŜ ŎƻƳǇŜƴǎŀǘƛƻƴ ŀǎ άbetter 

ǘƘŀƴ ŘƻƛƴƎ ƴƻǘƘƛƴƎέ. Equally, Middle and Middle (2012) stress that the opportunities to use 

offsets as a useful management approach are potentially significant. Madsen et al. (2011) 

highlights that despite the undercurrent of doubt around how offsetting will operate for 

biodiversity conservation there has still been a proliferation in practice. Finally, Maron et al. 

(2012) point out that biodiversity offsetting is likely to increase in line with on-going global 

development. The effectiveness and implications of biodiversity offsetting are evidently central 

research concerns for the field of biodiversity conservation. 

There are beginning to be standards, strategies and guidance surrounding offsetting e.g. BBOP 

(2009a,b; 2012a,b,c), ten Kate and Crowe (2014), Bayon et al. (2012) and a range of technical 

study papers (e.g. IUCN, 2014; ten Kate and Pilgrim, 2014; Treweek et al., 2009). However, there 

appears to be no single universal model of best practice, no how-to-kit which states how 

offsetting system should operate. In designing offsetting systems, the approach taken is 

ŜŦŦŜŎǘƛǾŜƭȅ ΨƻǇŜƴ ŦƻǊ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴΩ with a variety of approaches currently operating in parallel. 

However, variation in offsetting practice could result in considerable variation in outcomes for 

biodiversity (Gordon et al., 2011). Therefore, McKenny and Kiesecker (2010:168) highlight that 

there are a number of challenges to adopting and developing an offsetting system, questions 

ǎǳŎƘ ŀǎ άwhat counts as an offset? How much does it count?  Where should the offset be located? 

When does it need to be operational and for how long? How should risks be managed and what 

ƛŦ ǘƘŜ ƻŦŦǎŜǘ ŦŀƛƭǎΚέ  Consequently, there has been a proliferation of literature, debate and 

discussion, focusing on how offsets can best operate to achieve no net loss (e.g. Norton, 2009; 

McKenney and Kiesecker, 2010; Brownlie et al., 2012; Clare et al., 2011; Hayes and Morrison-

Saunders, 2007; Rundcrantz and Skärbäck, 2002; Wildling and Raemaeker, 2002; Bull et al., 

2013; Maron et al., 2016; Gardner, 2013; Gardener and von Hase, 2012). For these authors the 
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specific elements and choices made in the design of the offsetting systems, such as ecological 

contingency and exchange factors between losses and gains, are key in whether offsets achieve 

no net loss of biodiversity (Rajvanshi and Mathur, 2009). 

2.6.2 Key Issues and Principles for Operationalising Offsetting  

The key issues for operationalising offsetting, its system design and implementation, are 

conceptualised quite differently in the literature. Gardner et al. (2013) refer to general 

challenges for offsetting practice and key ingredients for no net loss (Gardener and von Hase, 

2012). Bull et al. (2013) differentiate between conceptual and practical challenges, whilst others 

such as Maron et al. (2016) refer to conceptual, governance and technical challenges. Whereas 

multi-lateral environmental organisations such as BBOP (2012b) or the IUCN (2014) refer to rules 

and principles for offsetting, shown in Box 2.3.  

Within the myriad of different terms and conceptualisations it is apparent that this body of 

literature is generally referring to a similar set of challenges and core issues (Maron et al., 2016; 

BBOP, 2012b; ten Kate et al., 2004; Bull et al., 2013; Gardner et al., 2013; Gardner and von Hase, 

2012; Norton, 2008, see Appendix 1 for details). Key issues include the use of appropriate 

currencies, biodiversity surrogates and offsetting metrics, to calculate and value biodiversity; 

the question of offsettability and the limits to what can be offsets (including replicability and 

reversibility of impacts); ensuring equivalence between offset losses and gains (like-for-like or 

like-for-better offsets); the application of offsets in line with the mitigation hierarchy, as a last 

resort; consideration of the spatial location and landscape context of offsets; the achievement 

of additionality and the use of offsets as a new contribution to conservation; and compliance, 

long-term management and securing offsets in-perpetuity. There is a raft of other issues (e.g. 

uncertainty, time-lags), however, those mentioned above represent the core areas of concern 

around offsetting system design. For a comprehensive outline of each issue please see Table 2.3.  

These issues for offsetting implementation and design cover a broad range of aspects around 

Ψwhen aƴŘ ƘƻǿΩ offsets should be applied. Therefore, these factors are often described as 

exchange restrictions, ecological contingency factors or protocols for offsetting (Walker et al., 

2009), which try to ensure offsets are not used as a licence to trash. There are also some issues 

which represent more managerial and governance concerns, such as compliance and long-term 

management. For the achievement of no net loss, managerial issue such as ensuring compliance 

are equally as important as ecological contingency factors. A similar list of implementation 

concerns is found in Marsh et al.Ωǎ όмффсύ early text on the theory and practice of mitigation 

banking. Therefore, these issues are also not particularly new for biodiversity offsetting but 

represent a longstanding preoccupation. Each issue has been analysed in dedicated papers and 

is part of more general reviews of offsets practice (for examples see Bull et al., 2013). Although 

there is a clear appreciation that these issues are important their resolution has proved hard 

achieve (Maron et al. 2016). For example, how offsets will work with the mitigation hierarchy, 

appropriate metrics and currencies, and like-for-like, is still the subject of considerable 

deliberation and debate (See Table 2.3), and Maron et al. (20мсύ ǊŜŦŜǊǎ ǘƻ ǘƘŜƳ ŀǎ Ψwicked 

ǇǊƻōƭŜƳǎΩ. Therefore, these critical issues still very much dominate the research and guidance 

surrounding the implementation of biodiversity offsetting. 
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Box 2.3 BBOP Principles for Biodiversity Offsetting Agreed by BBOP Members (BBOP, 2012b) 

 

1. Adherence to the mitigation hierarchy: A biodiversity offset is a commitment to 

compensate for significant residual adverse impacts on biodiversity identified after 

appropriate avoidance, minimization and on-site rehabilitation measures have been 

taken according to the mitigation hierarchy.  

2. 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.  

3. 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.  

4. 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.  

5. 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.  

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.  

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.  

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 

ǇǊƻƧŜŎǘΩǎ ƛƳǇŀŎǘǎ ŀƴŘ ǇǊŜŦŜǊŀōƭȅ ƛƴ ǇŜǊǇŜǘǳƛǘȅΦ  

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.  

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. 
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Table 2.3 Common Challenges Surrounding Offset System Design and Implementation 

Challenge Key aspects and areas of debate 

Offsetting 

Metrics and 

Currencies 

 

Biodiversity offsetting metrics and currencies are used to quantify losses, gains 

and residual impacts on biodiversity, to enable the measurement of no net 

loss (BBOP, 2009a, 2012b). Gardner and von Hase (2012:10) highlight that άƴƻ 

single currency can adequately account for all concerns about biodiversityέΦ 

There are a range of different choices about what is a representative proxy for 

biodiversity and the integrity of offsetting metrics. One of the most common 

debates is between taking a habitat or species based approach, however, 

additional factors such as baselines, counterfactual scenarios, choice of 

multipliers for restoration risk, uncertainty, time-lags and location are also key 

areas of concern in developing and applying metrics (Bull et al., 2013; Bull et 

al., 2014; Quèntier and Lavorel, 2011; Gonçalves et al., 2015). There are also 

user relates choices between simple easy to understand approaches and more 

complex but ecologically meaningful metrics, with different data 

requirements and issues (Gardner and von Hase, 2012). At present there are 

a wide variety of different metrics tailored to different contexts, but some 

suggestions that we should move towards harmonised metrics (Gonçalves et 

al., 2015).  

Equivalence, 

like-for-like 

or like-for-

better 

 

ά.ƛƻŘƛǾŜǊǎƛǘȅ ƻŦŦǎŜǘǘƛƴƎ ŘŜŀƭǎ ǿƛǘƘ ŜȄŎƘŀƴƎŜǎ ƛƴ ǘȅǇŜǎΣ ǘƛƳŜ ŀƴŘ ǎǇŀŎŜέ 

(Brownlie et al., 2012). Concepts such as like-for-like, in-kind and out-of-kind 

are described as replacement policies to guide the priorities for offsets and 

equivalence in these exchanges. Traditionally, offsets have been based on a 

strict like-for-like approach (e.g. Kiesecker et al., 2011; Race and Fonesca, 

1996; Treweek et al., 2009), linked to replication of environmental values. 

However, exactly what like-for-like entails is often unclear and how ΨƭƛƪŜΩ ŀƴ 

offset has to be remains undefined (Hayes and Morrison-Saunders, 2007). 

There is also increasing recognition that our ability to realise like-for-like 

compensations is limited, with Hayes and Morrison-Saunder (2007) siting 

reasons such as the lack of available land and difficulties in describing and 

comparing like-for-like values. Furthermore, ten Kate et al. (2004) highlight 

ǘƘŀǘ ƛǘ ƛǎ άoften better to aim for conservation of complex systems rather than 

direct equivalenceέΦ LƴŎǊŜŀǎƛƴƎ ŦƭŜȄƛōƛƭƛǘȅ ŀǊƻǳƴŘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ƭƛƪŜ-for-

like principle (Cuperus, 2004) is apparent, and there is a clear trend towards a 

greater acceptance of out-of-kind (McKenney and Kiesecker, 2010) and the 

most environmentally preferable option, instead of direct equivalence to deal 

with the realities of the limits of the science of restoration ecology.  

Offsetability 

 

It is widely acknowledged that there are limits to the impacts which can and 

should be offset (ten Kate et al., 2004; Gardner et al., 2013; Pilgrim et al., 

2012), exactly which impacts should not be offset is, however, debatable due 

to a lack of guidance and consensus. Generally, offsetability is thought to 

decrease with increased vulnerability and irreplaceability of biodiversity. 

Pilgrim et al. (2013) developed a burden of proof framework for offsetability 

linked to the appropriateness and achievability of offsetting, determined 
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through level of conservation concern, magnitude of the significant residual 

effect, opportunity for suitable offsets and feasibility of offset 

implementation. 

Adherence 

to the 

mitigation 

hierarchy 

 

One of the most frequently highlighted principles of offsetting is that it should 

be conducted in line with the mitigation hierarchy, as a last resort. The 

sequencing of mitigation measures, with a preference for avoidance and 

minimisation, is based on the principle of prevention rather than a cure, and 

therefore that the protection of biodiversity is best achieved in situ (Treweek 

et al., 2009). There are, however, complaints around a lack of guidelines to 

determine when to move from one stage of the mitigation hierarchy to 

another (Maron et al., 2016). The embeddedness of the mitigation hierarchy 

in current practice has also been questioned (Clare et al., 2011). Particularly, 

Kiesecker et al. (2011), Clare et al. (2001) and Norton (2009) all propose that 

the mitigation hierarchy should be applied with a broader context of some 

kind, such as a landscape conservation plan or a watershed plan, to provide a 

foundation to identify the most appropriate step in the mitigation hierarchy. 

Site 

selection 

and 

Landscape 

context 

άIt is essential that the design and implementation of project-level offsets 

account for wider landscape contextέ όDŀǊŘƴŜǊ et al., 2013:8). The location of 

the offset influences the spatial relationship between the impacted and 

compensatory sitesΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ άone of the central questions in offset 

design is how offsets should be located in relation to the impacted siteέ 

(Kiesecker et al., 2009). Offsets are also linked into landscape-scale 

conservation aspirations in order to make offsets meaningful for biodiversity 

conservation (Kiesekecker et al., 2009). Therefore, location may be important, 

but the degree of relationship to the impacted site vs. landscape scale 

aspiration is far from resolved. 

Additionality Ψ!ŘŘƛǘƛƻƴŀƭƛǘȅΩ ǊŜŦŜǊǎ ǘƻ άthe requirement that an offset benefits consist only of 

gains that would not otherwise have occurred and that are fully additional to 

the expected scenario without the offsetsέ (Maron et al., 2016:490). 

Additionality is particularly connected to issues around in-lieu or averted risk 

offsets, and ensuring that areas which would already be preserved are not 

used as offsets (McKenney and Kiesecker, 2010). Consequently, guidance for 

offset design and implementation often includes the requirement that offsets 

should not be located on sites which already have a designation and that 

preservation can only be used to offset an impact if the area would be 

threatened in the future (BBOP, 2012b).  

In-

perpetuity   

Bull et al. (2013) highlight that there are questions around how long offsets 

are expected to last, and what in-perpetuity means. Should in-perpetuity refer 

to Ψas long as the development lastsΩ or Ψsome measure of ecological 

timescalesΩ, and how can offsets be managed for longevity. The timescales of 

offsets are linked into the reversibility of impacts and the long term integrity 

of offsets (Gardner et al., 2013). 

As previously highlighted, these key debates around how and when offsets should be designed 

and implemented are generally reflected in a series of principles (e.g. Box 2.3; BBOP, 2012a,b) 
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for considerations for offsetting systems. The BBOP principles have been well accepted in 

offsetting practice, for instance, Hayes and Morrison-Saunders (2007) report that in Australia 

many practitioners do not consider an offset valid unless they are like-for-like (or in-kind). 

Furthermore, the concentration around a series of principles, rather than a specific process, 

provides the opportunity to tailor offsets to specific locations or situations rather than simply 

adopting models applied in alternative contexts. Together the principles or challenges for the 

implementation and design of offsets draw attention to the wide range of issues, which will be 

vital for the achievement of no net loss through offsets.  

Accounting for all of these different issues may be important to ensure equivalence, however, 

it is also extremely difficult (Salzman and Ruhl, 2000; Walker et al., 2009; Quigely and Harper, 

2005). In reviews of offset design and implementation one of the most recurrent comments is 

the lack of workability of a number of the principles. For instance, Hayes and Morrison-Saunders 

(2007) also reported that some practitioners did not believe that the like-for-like principle is 

workable in practice. In some contexts, there have been attempts to move away from strict rules 

around offsetting towards a more flexible approach, but this led to concern about the validity of 

offsets. However, Brownlie et al. (2012) highlighted that these attempts to improve offsetting 

practice may not always be engaging with all of the issues which are preventing the achievement 

of no net loss. 

2.6.3 Beyond Ecological Exchange Rules and Principles 

The focus for improving offsetting practice has coalesced around a number of key factors and 

considerable effort has been put into designing a series of principles of best practice. Research 

attempting to resolve and explore these conceptual debates and challenges (e.g. Maron et al., 

2016; ten Kate et al., 2004; McKenney and Kiesecker, 2010) dominates discussions around how 

offsetting schemes should operate and whether or not offsets will achieve no net loss. However, 

the singular focus on procedural and enforcement failures, and the development of the best 

operational frameworks, has come under criticism (Walker et al., 2009). 

άRevision of compensation efforts through technical or scientific details are not 

likely to make compensatory mitigation more effective because we need to 

acknowledge the extent to which non-scientific or real world complications plague 

current policies and practiceέ όwŀŎŜ ŀƴŘ CƻƴŜǎŎŀΣ 1996:94). 

These critical ecological exchange factors are increasingly acknowledged as only likely to go so 

far towards achieving no net loss of biodiversity, and there is a growing perception that they 

cannot solely be relied upon to combat issues with the ineffectiveness of biodiversity offsetting 

(Gardner and von Hase, 2012).  

Tischeew et al. (2010), Gardner and von Hase (2012) and Fitzsimons et al. (2012) have begun to 

explore the governance as well as the technical challenges of implementing offsetting within 

planning systems. While, Treweek and ten Kate (2014:1) also recognised that: άin addition to 

ΨǘŜŎƘƴƛŎŀƭ ŎƘŀƭƭŜƴƎŜǎΩ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ƘƛƎƘƭƛƎƘǘǎ ŀ ƴǳƳōŜǊ ƻŦ ΨƎƻǾŜǊƴŀƴŎŜΩ ƻǊ ǇƻƭƛǘƛŎŀƭ ǊŜŀƭƛties that 

can hamper appropriate use of offsets in practiceέ όŀƭǎƻ ǎŜŜΣ aŀǊƻƴ et al., 2016; Gardner et al., 

2013; Fitzsimons et al., 2014). Increasingly, there are suggestions of the need to acknowledge 

the άpractical realitiesέ όDŀǊŘƴŜǊ ŀƴŘ Ǿƻƴ IŀǎŜΣ нлмнΥмнύΣ ǘƘŜ άphysical, institutional and 

political arrangements governing the receiving environmentέ ό/ƻǿŜƭƭΣ нллоΥоптύΣ ŀƴŘ ǘƘŜ άnon-
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scientific and real word complication [which] plague current policies and practiceέ όwŀŎŜ ŀƴŘ 

Fonesca, 1996:94). In essence, these researchers are beginning to examine additional drivers of 

(in)effectiveness for offsetting, and existing features of governance, which could influence the 

success and implementation of exchange factors.  

As an emerging policy instrument, the majority of research surrounding biodiversity has 

explored offsets as an isolated policy phenomenon, rather than as a tool within a wider existing 

system of planning and environmental impact assessment. Rather than looking at offsets as an 

isolated policy innovation, research around offsetting is beginning to highlight the need to also 

explore how offsets are being embedded into existing institutions, and whether offsets will 

function as promised when applied in different cultural, institutional and political contexts, and 

under different circumstances (Mann et al., 2013). Effectively how offsets will work within the 

wider landscape of environmental governance approaches and tools. 

2.6.4 Operationalising Offsets Through EIA 

Tischeew et al. (2010) places particular emphasis on the need to determine the effect of 

planning implementation and management deficiencies on goal achievement for offsetting and 

identifies that the point at which offsets are integrated into the planning system as potentially 

critical. Although the receiving environment for offsetting will vary between schemes, in terms 

of the political, social, economic and ecological make-up, there are also some more consistent 

elements. Environmental Impact Assessment, or EIA, is a globally applied framework for 

environmental appraisal, used to forecast the possible environmental consequences of 

development proposals. For offsetting schemes, EIA is a key part of the existing regulatory 

framework for assessing environmental standards. EIA is referred to both in academic research 

and guidance on biodiversity offsetting as part of the wider context within which biodiversity 

offsets will be operationalised (BBOP, 2009a,b; Hayes and Morrison-Saunders, 2007; Middle and 

Middle, 2012; Melton, 2005; Gillespie, 2012; Brownlie and Botha, 2009; Doswald et al., 2012; 

Slootweg et al., 2010). However, the exact way that EIA and offsets will work together is far from 

clear. 

Doswald et al. (2012) highlights that there are: 

άThree main legislative frameworks can lead to offsets (1) species and habitat 

legislation (2) EIA regs, (3) offsets or compensation regulation. North America, 

Europe, Australia use habitats and species legislation. EIA or specific offset or 

compensation regulation are either current mechanisms or potential drivers for 

offsets in Latin America and Asiaέ ό5ƻǎǿŀƭŘ et al., 2012:7). 

Most often EIA ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ŀ ǇƻǎǎƛōƭŜ ΨǾŜƘƛŎƭŜΩ for operationalising biodiversity offsetting, 

through integrating offsetting into this existing appraisal procedure (BBOP, 2009a), EIA could 

work as a legal mechanism or framework to operationalise offsets (e.g. Doswald et al., 2012; 

Slootweg et al., 2010). EIA is considered, by some, as one of the strongest tools for getting 

environmental consideration into different projects, and therefore Rundcrantz and Skärbäck 

(2003) suggest that if environmental compensation is proposed, described and analysed through 

EIA procedure this will probably make it easier for offsets to be implemented in the project. 

Equally, BBOP (2009a:5) echoes this perspective, ƘƛƎƘƭƛƎƘǘƛƴƎ ǘƘŀǘ 9L! ƛǎ ŀƴ άobvious vehicleέ ŦƻǊ 

integrating biodiversity offsets into existing corporate procedures and management systems, 
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and offsets have been portrayed as a subset of the paradigm of impact assessment. 

Furthermore, academics have also suggested that offsets are designed to complement or 

supplement EIA (Race and Fonesca, 1996). For Gillespie (2012) the prospective connection 

between EIA and offsets is, in fact, a core justification for the ease of uptake of offsets. BBOP 

(2009a) highlights a whole host of possible different ways that the EIA framework can contribute 

to the design and implementation of biodiversity offsets (Box 2.4). Frequently, the EIA process 

appears to be acknowledged as the main method through which to generate the requirement 

to implement biodiversity offsets (e.g. BBOP, 2009a; ten Kate et al., 2004; Treweek et al., 2009). 

Effectively, this means that EIA could play a fundamental part in triggering the requirement for 

offsets. There are also suggestions that EIA could contribute by informing offsets, as a 

prospective data source (Box 2.4; BBOP, 2009a).  

Although EIA is often mentioned in relation to offsets, and the connection between offsets and 

EIA has been promoted in guidance, e.g. BBOP (2009), as potentially having multiple benefits. 

BBOP (2009a) highlight a prospective relationship based on EIAs utility for operationalising 

offsetting (see Box 2.4). Independent academic studies of the connections and links between 

EIA and offsets are relatively sparse or limited to the consideration of specific aspects (Hayes 

and Morrison-Saunders, 2007; Middle and Middle, 2012 Brownlie and Botha, 2009). Hayes and 

Morrison-Saunders (2007) have begun to explore the perception of offsetting by EIA 

practitioners or consultants, identifying issues with the workability of offsets principles for EIA 

practitioners. While, Brownlie and Botha (2009) bring up questions about trade-offs in EIA 

through the inclusion of offsetting. Through EIA, offset metrics will join a wider range of existing 

environmental analysis aids and tools for assessing sustainability decisions. Overall, there is an 

assumption that the offsetting and EIA processes will work effectively together, with a 

considerable range of possible roles for EIA in the operationalising offsetting.  

Box 2.4 How Impact Assessment Could Contribute to the Design and Implementation of 

Biodiversity Offsets (BBOP, 2009a)  
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As a potentially key part of the environmental governance landscape of offsetting, how 

offsetting interventions and EIA procedures will work together, the question of their integration 

and the outcomes for biodiversity conservation, is a crucial research question when exploring 

the physical, institutional and political arrangements of offsetting. Although a clear link between 

EIA and offsets has been established the exact nature of the relationship between these two 

mechanisms has not been critically investigated, and consideration of the notion of integrating 

has been largely uncritical. Therefore, the question of what is meant by the use of EIA and offsets 

together, and what EIA working as a vehicle for offsets might entail, remain open for fuller 

investigation. Looking at how these two approaches to environmental management and 

biodiversity conservation will work together can provide insight into the governance context and 

wider range of factors that will effect when, whether and how offsets achieve no net loss of 

biodiversity.  

2.7 Conclusion to the Literature Review 

The literature review outlines the background and context of biodiversity offsetting within the 

wider landscape of conservation strategies. Exploring existing research indicates that 

biodiversity offsetting is a formalisation of current compensation mechanisms which promises 

to achieve no net loss, develop new finance streams for biodiversity and even enable smarter 

mitigation to take place by moving off-site. However, offsetting is also a controversial 

conservation strategy and there are questions surrounding its ethics, effectiveness, and possible 

implications for environmental decision-making. Complaints and issues with effectiveness of 

offsetting mechanisms have generated a proliferation of research surrounding the 

operationalisation of biodiversity offsetting, centralised on a number of key conceptual and 

practical challenges. Issues for offsetting practice were found to be wide ranging from ensuring 

the adherence to the mitigation hierarchy to developing correct currencies to measure 

biodiversity losses and gains and investigating the offsettability of different impacts. However, 

the effectiveness of offsetting mechanisms has generally been considered in isolation rather 

than in relation to wider context and receiving environment. The degree to which existing of 

tools for environmental governance could set the parameters for biodiversity offsetting success 

or failure is relatively unknown. Therefore, rather than looking at offsets as an isolated policy 

innovation, this suggests that research around offsetting also needs to explore how offsets are 

being embedded in existing institutions and whether offsets will function as promised in 

different contexts, and under different circumstance. Globally, offsetting systems are likely to 

be operationalised in a context which is currently dominated by EIA, as the main pre-existing 

framework for assessing and managing development impacts. However, there has been little 

critical investigation of the integration and interaction of EIA and biodiversity offsetting.  

3. Conceptual Framework: Integrating Biodiversity Offsets and EIA  

3.1 Introduction to the Conceptual Framework 

Chapter 2 provided a review of the context, nature and parameters of debates surrounding 

biodiversity offsetting mechanisms, emphasising criticisms related to the ethics and 

effectiveness of offsetting and highlighting a multitude of challenges related to the 

operationalisation of offsetting systems. The focus of this Chapter is to build on the literature 

review and explore one element of the receiving environment for offsetting - Environmental 
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Impact Assessment (*hereafter EIA). EIA, as an existing procedural framework for analysing 

environmental impacts, has been connected to the operationalisation of offsetting in guidance 

and early literature (e.g. BBOP, 2009a; Doswald et al., 2012; ten Kate et al, 2004), and in some 

states, EIA already forms part of offsetting systems. However, the exact relationship between 

EIA and offsetting is far from clear, and the notion of integrating offsetting and EIA has only been 

subject to limited academic investigation (Hayes and Morrison-Saunders, 2007; Wende et al, 

2005; Middle and Middle, 2010). The remit for this section is to first elaborate on the nature, 

parameters and conceptual foundations of EIA, as a procedural framework for forecasting 

environmental impacts. Then to explore the notion of integration of EIA and offsetting in the 

context of different strategies for environmental management, linking to the wider literature on 

integrative assessment and the combined analysis of environmental assessment tools. An 

integration framework is then developed to provide a preliminary outline of the theoretical 

compatibility of EIA as an existing procedural framework, and offsetting as a new tool for 

biodiversity intervention. This initial framework will then provide a basis from which to further 

explore the integration of EIA and offsetting, and the possible outcomes for biodiversity impacts. 

The Chapter concludes with an overview of the research focus and presentation of the research 

aims and objectives. 

3.2 Environmental Impact Assessment 

Environmental Impact Assessment, or EIA, is generally understood as:  

άA process of identifying, predicting, evaluating and mitigating the biophysical, 

social and other effects of proposed projects and physical activities prior to major 

ŘŜŎƛǎƛƻƴǎ ŀƴŘ ŎƻƳƳƛǘƳŜƴǘǎ ōŜƛƴƎ ƳŀŘŜέ (Sadler, 1996:13). 

The EIA process provides a systematic approach for the consideration of the possible significant 

impacts and environment consequences of a project proposal (Jay et al., 2007). EIA is essentially 

ŀ ΨŦǊŀƳŜǿƻǊƪΩ ƻǊ ΨǇǊƻŎŜŘǳǊŜΩ containing a number prescribed stages (Gaspartos, 2010; Glasson 

et al., 2012), such as impact identification, prediction, and evaluation. The main stages of the 

process are shown in Figure 3.1. Rather than dictating a specific analytical approach various 

analytical tools can be used within the EIA framework. EIA is often characterised, through its 

process, as a series of iterative steps leading to a statement of environmental impact (or EIS) 

(Glasson et al., 2012).   

Through the identification and evaluation of the possible environmental outcomes of projects, 

the immediate aim of EIA is, most commonly, described as a process to facilitate informed 

decision-making and sound environmental management (Sadler, 1996; Jay et al, 2007; Glasson 

et al, 2012). Therefore, EIA is anticipatory in nature and based on a precautionary approach to 

project authorisation (Jay et al., 2007). Undertaking the EIA process is based on providing an 

opportunity to identify inappropriate developments, reduce negative effects and improve 

projects (Sadler, 1996; Glasson et al., 2012). Essentially, as Kolhoff et al. (2010:125) describe 

ά[EIA] directs decision-ƳŀƪŜǊǎ ǘƻ Ψƭƻƻƪ ōŜŦƻǊŜ ǘƘŜȅ ƭŜŀǇΩέΦ  
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Figure 3.1 The EIA Process (UNEP, 2002) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EIA was first developed in the US in the 1970s (Glasson et al, 2012) and is now a well-established 

approach backed by legal and procedural requirements in more than 120 countries (IAIA, 2016). 

Despite the uptake of EIA worldwide, the basic concept and components of the EIA process have 

remained remarkably consistent (Glasson et al., 2012). Furthermore, EIA has become an 

environmental governance norm: 

άIt seems inconceivable, nowadays, to decide about major projects and policies 

without an analysis of the positive and negative impacts on the environmentέ 

(Gasparatos, 2010:1613) 
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Therefore, the EIA process has developed into a key part of the regulatory framework for 

assessing environmental standards, firmly embedded in the institutional context of decision-

making (Glasson et al., 2012). EIA has also been part of what Scrase and Sheate (2002) describe 

as a wider ΨŀǳŘƛǘ ŜȄǇƭƻǎƛƻƴΩ since the 1970s-80s, which saw the development of not only EIA but 

a whole raft of assessment tools including Cost Benefit Analysis, Life Cycle Assessment, Social 

Impact Assessment, Health Impact Assessment, Risk Assessment and Strategic Environmental 

Assessment, to try to guide sound decision-making. 

The decision-informing or aiding aspiration of EIA, and many other decision-aiding tools, is often 

attributed to the dominance of rational planning theory in the 1960s/70s (Petts, 1999; 

Lawrence, 2000; Elling, 2009; Jay et al., 2007).  

άA rational decision is defined as one in which the option that most satisfactorily 

achieves the stated objective(s) is selected, based on a complete understanding of 

the consequences of all relevant alternatives and consensus about the goals that 

govern the decisionέ ό/ŀǎƘƳƻǊŜ Ŝǘ ŀƭΦΣ нллпΥ298).  

Rational planning theory is based on the idea that planning should be a systematic and value-

free consideration of alternatives by experts (Leknes, 2001). Under rationalist thinking the EIA 

process should be a systematic and technical evaluation of impacts to enable objective decision-

making through the provision of comprehensive information (Lawrence, 2000; Weston, 2000; 

Elling, 2009). Under the rationalist paradigm, the best possible process will result in the optimum 

information and decision-making. The dominance of rationalism during the emergence of EIA 

practice means that research surrounding EIA has tended to focus on refining instrumental 

effectiveness through technical enhancement and improved communication (Cashmore, et al, 

2004). Furthermore, the prevalence of the techno-rational model means that the main output 

of the EIA process has focused on the publication of an Environmental Impact Statement (EIS), 

to supply decision-makers with the best possible information of the environmental 

consequences of a project proposal (Jay et al., 2007; Glasson et al., 2012).  

The rational model, and ideas that the production of EIA and decision-making is value-free, 

objective, or impartial, has now largely been refuted as unrepresentative of the value-full nature 

of decision-making and EIA is an intricate weaving of fact and fiction (Jay et al., 2007; Owens et 

al., 2004; Lawrence, 2000; Cashmore et al., 2008). Therefore, there has been an increasing 

appreciation that there are limits to the neutrality of the production of EISs, and a move to 

acknowledge that EIA has more of a mixed character as both a science and an art (Jay et al, 

2007). Appreciation of the disconnection between the rationalist model, the reality of EIA 

production and the political nature of decision-making has been linked to dissatisfaction with 

the performance and achievements of EIA in influencing decision authorisation (Cashmore et 

al., 2004; Jay et al., 2007). Most notably, this shift in thinking has brought into question the idea 

that better information will lead to better decisions, and therefore the immediate aim of EIA as 

a decision-informing tool. Consequently, over the last ten years there been a move towards 

reconsidering the theoretical or substantive basis of EIA, and attempts to generate a 

fundamental re-think of what EIA is, how it should progress and the role of EIA in relation to 

decision-making (Cashmore et al., 2004, 2008; Lawrence, 2000; Jay et al., 2007). Furthermore, 

there have been increasing attempts to recognise the more indirect means through which EIA 

can contribute to the overarching goal of sustainable development, such as a symbolic 
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deterrent, through environmental education or changing values over longer timescales (Jay et 

al., 2006; Bartlett and Kurian, 1999).  

EIA is embedded in international practice and an accepted regulatory norm for the development 

planning process. Therefore, the EIA process is key part of the current landscape of 

environmental governance for the built environment and a central component of the regulatory 

framework for offsetting. However, increasing disquiet with the status quo in EIA has developed 

over the last decade, and questions are now being asked about the validity of the early 

foundations and formulations of EIA, which have the potential to alter or extend the scope and 

character of EIA. Therefore, EIA can also be seen as at a critical point in terms of its development, 

with fundamental questions being asked about its future direction and effectiveness, 

substantive purpose and relationship to decision-making. 

3.3 Integrating Environmental Interventions  

There is an underlying perception, in both literature and guidance on offsetting, that EIA will 

play a role in aiding the operationalisation of biodiversity offsetting (e.g. BBOP, 2009a; ten Kate 

et al., 2004; Doswald et al., 2012). At present, research on offsetting is an emerging research 

field and thus far any consideration of the integration of EIA, as a procedural framework, and 

offsetting, as a new intervention for no net loss, has been largely uncritical. The integration of 

various environmental management and appraisal mechanisms is often linked to ideas of 

environmental pragmatism which advocates streamlining, harmonisation and procedural 

integration. Scrase and Sheate (2002) highlight that integration, in relation to environmental 

assessment and management, has been on the research agenda since the late 1990s, driven by 

a proliferation of policies promoting the integration of assessment tools as a model of best 

practice. Researchers have investigated the logic of combining different strategies for 

environmental management and appraisal frameworks, including EIA, cost benefit analysis, 

health impact assessment, life cycle assessment and many others (e.g. Eales et al., 2005; Scrase 

and Sheate, 2002; Ness et al., 2007; Owens and Cowell, 2002; Baumann and Cowell, 1999; Milner 

et al., 2005; Kirkpatrick and Lee, 1999; Finnveden and Moberg, 2005; Gasparatos, 2010). This 

body of research has explored the notion of integration and emphasises a range of key factors 

for consideration in investigating the relationship between EIA and offsetting. 

Scrase and Sheate (2002) highlight that the term integration has a range of different meanings 

in relation to environmental management (Table 3.1). Integration, in the context of bring 

together EIA and offsetting, refers ǘƻ Ψintegration among assessment toolsΩ with different 

disciplinary and practical origins (Table 3.1). In analysing the integration among assessment 

tools, Baumann and Cowell (1999) highlight that different tools can be used in combination, 

side-by-side, consecutively, or even as a subset of other tools. The connections between 

different tools can be complementary or duplicating, competing or incompatible (Baumann and 

Cowell, 1999; Figure 3.2). Hacking and Guthrie (2008) also highlight that the integration of 

different assessment tools can result in the addition of techniques and analytical features, and, 

therefore, cause the expansion of the thematic coverage of appraisal frameworks. A classic 

example of this analytical integration is the combination of Health Impact Assessment and EIA. 

Such full methodological or analytical integration is considered a very strong level of integration 

by Lee and Kirkpatrick (1999). Alternative integration can be more consecutive or in-parallel, 

such as using the results of EIA as the evidence base for Environmental Management Systems.  
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Table 3.1 Meanings of Integration (Scrase and Sheate, 2002) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scrase and Sheate (2002) emphasise that integration is often assumed to be a positive 

sharpening or expansion of tools rather than actively investigated or questioned, however, the 

άheadlong rush to integrate can raise philosophical challenges for policy and decision-makersέ 

(Scrase and Sheate, 2002:291). For Kirkpatrick and Lee (1999) the uncritical integration of 

different assessment tools is linked to approaches which are too unwieldy to handle effectively 

or credibly, and can even result in the stretching of tools beyond their capacity (see also Hacking 

and Guthrie, 2008). The potential for duplication, competing and incompatible tools, and 

prospective difficulties in coordinating approaches, highlights that compatibility is a critical issue 

in undertaking integration (Baumann and Cowell, 1999; Eales et al., 2005). In addition, there can 

also be what Scrase and SheatŜ όнллнύ ŘŜǎŎǊƛōŜ ŀǎ ŘƛǎŎƛǇƭƛƴŀǊȅ ǇǊƻǘŜŎǘƛƻƴƛǎƳ ƻǊ Ψturf warsΩ 

between different tool users, and Gasparatos (2010) highlights that there can be instances of 

Ψƛƴǎǘƛǘǳǘƛƻƴŀƭ ǇǊƻǘŜŎǘƛƻƴƛǎƳΩ ǿƘŜǊŜ ŘƛŦŦŜǊŜƴǘ ƛƴǎǘƛǘǳǘƛƻƴǎ ǎǘǊƛǾŜ ǘƻ ŜǎǘŀōƭƛǎƘ ŀ brand distinction 

between quite similar tools. The right kind of integration is clearly important rather than simply 

ŎƻƳōƛƴƛƴƎ ǇǊƻŎŜǎǎ ǘƘǊƻǳƎƘ ΨŦƭƻǿ ŘƛŀƎǊŀƳǎΩ or conducting assessments in isolation and stapling 

assessment reports together (Abaza et al., 2004). 

Exploring integration can enable a better understanding of the relationship between different 

environmental appraisal tools, provide an opportunity to reflect on the limitations and framings 

of different tools, and highlight the appropriateness of using certain tools together (Hacking and 

Gurthrie, 2008; Gaspartos, 2010; Scrase and Sheate, 2002). The variety of forms and degrees of 

integration, along with possible repercussions emphasised by existing research, suggest that 

integration should not be undertaken lightly but based on an understanding of: 












































































































































































































































































































































