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Abstract

:

In various countries, offset policies allow economic developments to proceed on condition that proponents undertake agreed actions that offset the resulting losses of environmental values. Although ecological and environmental benefits are the main concern of a conservation agency when assessing an offset proposal, it is also important to be aware of the full cost of implementing the offset. However, there is currently a lack of understanding of the costs of implementing offsets, including which costs are relevant and what their magnitudes are. To address this knowledge gap, we developed a typology of costs that are relevant to offset schemes. We searched the publicly available information on costs of offset activities for thirty-four threatened species and communities in Australia to apply our cost framework. The results indicate that cost information is lacking in many cases. Information about some of the cost categories is not available for any of the species (e.g., induced costs to other areas or sectors). It is not clear whether the unreported cost categories are not considered during negotiation or whether it is just a case of lack of reporting.
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1. Introduction


Offset schemes allow economic developments to proceed on conditions that the developers invest in other actions that compensate for the losses caused by the developments [1]. Offsets provide environmental benefits that counterbalance residual environmental impacts of a project or activity. Theoretically, offsets are proposed only as the last measure when all other options to avoid and reduce adverse environmental impacts have been exhausted [2]. In reality, offset schemes are often considered and implemented without thorough consideration of other steps [3]. Offset schemes have been increasingly used in various countries, including the USA, Canada, Germany, Spain and Australia [4]. Maron, et al. [5] reported that such schemes are in operation in around 69 countries.



In these offset schemes, there is a general emphasis on the protection of areas with equivalent species, habitat or ecological communities as the area impacted by the development activities. However, such ‘like-for-like’ offsets are hard to implement due to the difficulty of identifying available areas with similar environmental values and characteristics. As a result, offset schemes often allow a combination of direct and indirect activities. For example, the Western Australian Environmental Offset Guidelines [6] have identified three types of environmental offsets—land acquisition, on-ground management, and research. The New South Wales Biodiversity Offsets Policy for Major Projects, 2014 [7] specified that only when ‘like-for-like’ offsets could not be implemented could other indirect measures be applied. In many cases, developers/proponents are allowed to provide a lump sum amount of money as compensation in exchange for certain activities. For example, in Brazil, industries are required to pay a minimum amount of 0.5 percent of total capital costs of the development to support offsets commensurate with impacts [8].



A key challenge for conservation agencies that are managing offset schemes is to set an appropriate fee to the developers when the conservation agency is responsible for establishing and managing the offsets (or carrying out indirect offset activities) on behalf of the developers. In such cases, consideration of all types of costs is important in order to cover the full cost of development activities. Even when conservation agencies are not directly responsible for managing offsets, it is beneficial for them to estimate the full costs related to offsets for two reasons. Firstly, from the conservation-agency perspective, the benefits of the offset must be sufficient to outweigh the external costs of the development plus all costs of the offset other than those borne by the developer. Secondly, being able to advise developers of the true costs of an offset may prompt developers to modify their development plans so as to reduce biodiversity losses. Under-pricing offsets may result in over-investment in offsetting activities by developers when other measures (such as avoidance of damaging activities) would have been more appropriate [9].



Despite the importance of offset costs, most studies examining the performance of offset schemes do not examine costs [3,10,11]. Costs for offset activities are rarely reported in the published literature [12]. As such, there is a clear lack of understanding of the types of costs being considered when an offset program is being set up. In this paper we aim to address this knowledge gap.



We developed a typology of costs related to conservation offsets. Taking a selected group of endangered species and communities in Australia as a case study, we explored how this typology could be applied. Since 2001, environmental offsets in Australia have been implemented under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 [13]. We searched publicly available information on the costs of different activities considered in offset policies and planning documents. The results have been summarized by cost types, activities, species status and sources of information. The results highlight that there are information gaps that constrain the ability of agencies to assess the cost-effectiveness of different offset activities.




2. Types of Costs Relevant for Offset Programs


Table 1 shows the costs related to the establishment of an offset—a project that is intended to compensate for losses of conservation values. The costs are divided into five groups: acquisition cost, opportunity cost, management cost, transaction costs and indirect induced costs to other areas or sectors. We describe them below.



Acquisition costs: Acquisition costs refer to the costs of securing a site for setting up an offset. This includes the purchase costs if the land is purchased or perhaps leasing costs if the offset is temporary. Acquisition cost reflects the opportunity costs of the land, which denotes the loss of income, or potentially of non-market benefits, which could have been obtained if the land was not used for an offset. If the decision about which land to acquire is left to the developer, they would have a tendency to find the cheapest land to acquire, which may or may not be suitable to satisfy the offsetting conditions [11].



Upfront establishment costs: Establishment costs are those costs, above and beyond acquisition costs, required to implement the offset. These could include costs of fencing, predator control, site works, inputs, and so on. Establishment costs depend on the types of offset activities that are being considered. Most of the establishment costs occur upfront or at an early stage of the implementation of an offset. They are usually born by the developers.



Long-term management and maintenance costs: Long-term management and maintenance of the established offsets (such as regular predator control or weed removal) are required for long-term benefits of offset activities to be maintained. This cost category also includes costs of monitoring the biological condition of the offsets, which is necessary to assess the performance of the scheme. Management costs can be high—potentially higher than the initial establishment costs, especially for long-term or permanent offsets. However, ironically, they are often ignored while setting up the offset schemes. This has two potential outcomes: either the cost is born by the agencies and/or the covenant holder after the Environment Protection and Biodiversity Conservation (EPBC) approval expires or the long-term management fails to occur because failure to budget for it means that funds are not available, resulting in loss of environmental values [14].



Transaction costs: Transaction costs are the costs of putting in place and enforcing the offset agreement or contract [15]. It may include costs of searching for suitable offsets, negotiation between developers and the agency, obtaining approval, monitoring compliance, enforcement, insurance, design of the scheme and legal processes [16]. Transaction costs are often difficult to estimate for individual projects and thus it may be tempting to ignore them during the setting up of an offset scheme. However, transaction costs could be substantial; some estimates indicate that transaction costs can be between 20% and 50% of the total cost of general environmental programs [17]. Transaction costs are likely to be incurred by both the conservation agency and the developer. High levels of transaction cost would mean both parties have incentives to reduce transaction costs, which could result in adverse conservation outcomes. For example, attempts to minimize transaction costs might result in poorly designed offsets or inadequate monitoring of compliance. On the other hand, there may be strategies that can reduce transaction costs without compromising conservation outcomes [18]. For example, sites which have high conservation values but which are currently unprotected or inadequately protected could be identified by government in a systematic way, avoiding duplication of effort by offset proponents [19].



Induced cost to other areas or sectors: There can sometimes be indirect effects of setting up an offset in a new area. In the economics literature, these are referred to as externalities. Externalities can be either positive (external benefits) or negative (external costs). For example, setting up an offset could result in increased problems with feral animals for neighboring farmers. This type of cost is rarely discussed in the conservation literature.



Of these five cost categories, acquisition and establishment costs are most likely to be salient to the developer, and perhaps also the agency, when the establishment of an offset is being considered. The last category, induced costs, is not borne by the developer or the agency, so is most likely to be ignored.




3. Materials and Methods


A list of thirty-four threatened species and communities were prepared in consultation with threatened species experts and conservation agencies. A full list of species and their EPBC Act and state vulnerability status is included in Table S1 (Supplementary Material).



For each of the threatened species and communities, a systematic review of three types of literature were carried out: approval notices of offsets, species recovery plans, and other sources such as peer-reviewed journals, government reports and public documents providing conservation offset costs. Google Scholar and the University of Western Australia Library’s OneSearch web application were extensively searched from May to July in 2017. Databases were searched using the following terms:



“[SPECIES/COMMUNITY NAME]” AND (“Conservation” OR “Recovery” OR “Survey” OR “Breeding” OR “Management”) AND (“Costs” OR “Prices”)



For the species or community name, the common name rather than the scientific name was used based on common practice in government recovery plans. For species with multiple commonly-used words in their name (such as the Pilbara leaf-nosed bat) or communities specific to certain locations (like Eucalyptus petiolaris woodland on Eyre Peninsula), the name was broken up into smaller search terms to increase the likelihood of obtaining results. For example, searches for the Pilbara leaf-nosed bat were performed using both terms (“Pilbara leaf-nosed bat”) as well as (“Pilbara leaf” AND “nosed” AND “bat”). In the case of Eucalyptus petiolaris woodland on Eyre Peninsula, the community name used in the search was (“Eucalyptus petiolaris woodland” AND “Eyre Peninsula”).



As many of the search results originated in the biological literature, the results were reviewed to determine that the “costs” described in the document were relevant to this study rather than being discussions of “energetic” or “metabolic” or other biochemical “costs”. The majority of results mentioned “costs” without providing any numeric, monetary value for the costs and were eliminated from further review. A great many studies, particularly those in the conservation biology literature, discuss conservation measures as being “low-cost”, “cost-effective”, or “cost-efficient” without any real justification or comparison with other measures. A handful of studies described relative or proportional costs of conservation offsets, but in the absence of a benchmark cost with which to compare them, they were also deemed unusable for this analysis. The remaining documents provided conservation offset costs in Australian dollar values for their respective threatened species/community.



The conservation offsets listed in each document were then categorized into one of twelve cost groups that fall into the broad categories of Target species; Competitor/predator control; Habitat; Information, education, and planning; and Protocols and guidelines. Table 2, below, lists the categories and the cost groups within the categories, and provides a description of how conservation offsets from documents were classified into cost groups. Costs associated with offset measures were adjusted to 2019 Australian dollars using the Consumer Price Index. The federal and state vulnerability statuses for each species were identified. In many cases, an offset agreement provides benefits to multiple species or communities. In the database, cost estimates have been provided against individual species or communities. Out of 34 species and communities, we found relevant information for 27 species and communities.



Due to the vast array of offset measures and widely different approaches to even similar types of offsets, determining an appropriate unified metric by which to compare the costs of the measures was impossible. Consequently, this study instead quantitatively analyses the conservation offset measures identified by examining the number of measures with respect to the EPBC Act and state conservation status, biological resource threatened (species, species group, or community), offset category, and trends over time. Offsets are evaluated with regard to overall costs, but without a standard metric for individual measures, no side-by-side comparison of offsets can be made.




4. Results and Discussion


4.1. Types of Costs Reported


Our review of publicly available information reveals that most of the identified cost items are related to establishment costs and acquisition costs followed by long-term management costs. The transaction costs and induced costs to other area or sectors have not been explicitly mentioned at all. It is not clear whether these types of costs have been completely omitted or have not been reported in the documents. If they have been omitted, the cost to society of investment in offset activities may have been under-estimated, raising questions about the robustness of the numbers used during negotiation or finalizing of offset plans.




4.2. Distribution of Cost Records


In Table 3, the distribution of cost items by activity and vulnerability status have been presented, from which three main points can be identified. The first point to note is that, overall, the most common item for which cost information is available is surveys and research on target species (22%) followed by habitat creation (19%), predator control (10%) and habitat protection (9%). Together they cover almost 60% of the reported cost items (last column in Table 3). Secondly, there are disparities among the three sources of information: approval decisions, species recovery plan, and other sources. For example, the most frequently mentioned cost items in the offset approval notices are habitat creation (70%) followed by native vegetation protection (25%). In the species recovery plans, surveying is the most frequently cited activity (30%) followed by habitat protection (14%). The popularity of surveying activities indicates that there is still a lack of basic information on target species and communities. It could also reflect the relative ease of conducting these activities. It should be noted that the cost items mentioned in the species recovery plans are mostly aspirational, whereas the cost items mentioned in the approval decisions are for committed activities.



Thirdly, there is some variation in reported costs with respect to vulnerability status and species group. From Table 3 it can be observed that surveying is the most common activity for all types of vulnerability group across the three sources of information. Interestingly, for ‘not listed’ species it constitutes 75% of all the cost items. This could mean that, since the species is not listed under any vulnerability status, the most suitable action is judged to be collection of more information. For endangered and vulnerable species, predator control is the second most commonly mentioned cost item, whereas, for critically endangered species, preparation of management plans is the second most frequent activity.




4.3. Trend in Reporting of Cost Items


Figure 1 presents the cumulative count and proportion of cost items over time for broad categories of activities. Reporting on all five major groups of activities has increased over time. The overall rate is highest for activities for target species or community, even though the proportion of items related to target species has gradually fallen. On the other hand, the proportionate share of cost items related to habitat management and predator control has increased.




4.4. Variation in Cost Items by Species


There is a large variation in the total number of reported cost items per species or communities (Table 4). For some species and communities (e.g., Eucalyptus petiolaris and malleefowl) we could find more than 40 cost items (the second column of Table 4), whereas, for more than half of the target species and communities we could find fewer than 20 cost items. For some species and communities (Brigalow and Littoral rain forest) there are fewer than 5 cost items. This indicates a potential serious lack of cost information in the public domain for offsetting activities of some species or communities.




4.5. Comparability of Cost Items


The effort to find comparable costs of conservation measures is hampered, unfortunately, by the vast array of offset measures and widely different approaches to even similar types of offsets. See Table S2 (Supplementary Material) for a description of individual cost entries mentioned in approval notices and offset agreements. In some very limited cases, however, it is possible to find comparable cost estimates. For example, cost estimates were identified for native vegetation protection activity for a set of species/communities in Western Australia (Table 5). It can be seen from Table 5 and Table S2 that the variations in cost estimates are very large within and between species or community. This could be partly due to the fact that offsets are linked with particular development activities which are highly variable, hence, the cost of offset activities should also be variable. Further, in case of direct payments, the payment amounts are usually negotiated between the proponent and the agency for a particular development activity. Many factors, including the nature of the offset, the development activity, the negotiation skill of the agency representatives and the power balance between the proponent and agencies, could influence the results of the negotiation.



In cataloging and categorizing the actions in recovery plans, we found research and survey actions to be present in almost every recovery plan reviewed. Although the number of research and survey actions differed from plan to plan, as did the methods, the type of cost information collected for these actions for each recovery plan is largely the same due to the EPBC Act requirements. Table 6 presents the total research and survey measure costs per year by species mentioned in the species recovery plans. There is a slight upward trend in the total research and survey conservation measure costs with the year the recovery plan was published, but without a strong relationship.



A far clearer pattern emerges when we group the costs in Table 6 by vulnerability status. The cost of conservation measures increases from $130,130 for vulnerable species to $226,706 for endangered species, and to $290,373 for critically endangered species. These results by vulnerability status may reflect the state of research for species and communities within the different vulnerability categories. Vulnerable species, like malleefowl, are typically common enough that they have already been easily studied and so require the least amount for future research and surveys [20]. Endangered species and communities, like the northern quoll and sandhill dunnart, would require more resources for research and surveys than vulnerable species [21,22], and critically endangered species, like the southern bent-wing bat, have enough existing information to categorize them as critically endangered, but generally have the highest demand for surveys and information corresponding to efforts commensurate with their vulnerability status [23]. It may also be that there is generally more focus on more threatened species and their protection is taken more seriously. If more on-ground work is going to be carried out, more research is probably required to inform the design of those works.





5. Conclusions


Our review of publicly available information reveals that most of the cost items found are related to establishment costs and acquisition costs followed by long-term management costs. There is very limited information available on transaction costs or induced costs to other areas or sectors. A challenge for policy-making agencies is to ensure selection of a suitable set of offset activities which are able to achieve environmental goals in cost-effective manner. A key requirement to compare different offset activities is to understand the cost of implementing these activities. However, there is no consolidated source of information about offset costs that agencies and proponents can use to base their cost estimates on. And, as we have shown, efforts to collate and utilize existing information are hampered by the poor quality of much of that information.



Given that it is important to understand the cost of biodiversity offsets, agencies could employ economic tools and techniques to collect and analyze cost information more systematically [24,25]. Acquisition cost could be calculated based on the opportunity costs of the land use. Various techniques such as capitalized gross revenue, gross margin of the productive use of land, analysis of property or land-sale prices could be used to estimate those opportunity costs. Management costs could be calculated based on the market prices of the relevant inputs. Transaction costs are difficult to measure as they are very diverse and are often not budgeted for or monitored explicitly. Indicative transaction costs could be estimated from analyses of institutional processes and internal costs, and from surveys of proponents’ time requirements and other costs to get approval for and implement an offset. Induced external costs are likely to be highly case-specific, and therefore it would be difficult to determine typical or average values. Nevertheless, analyses of external costs in a range of contexts could help to inform future estimates made by agencies [14]. Such information could be used to develop a comprehensive cost catalog for Australian species recovery plans to develop a database for use by conservation managers as a basis for the consideration of future offset costs. This will enable the agencies and the proponents to understand the circumstances under which offset activities would be the most effective response to environmental damage. This will help to design more cost-effective offset programs.
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Figure 1. Temporal trend in reporting of cost items by broad categories of activities. 
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Table 1. Different types of costs related to an offset.
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Cost Types

	
Public

	
Private




	

	
Agency

	
Community

	
Developer

	
Other






	
Acquisition costs (in case of protection of land)

	

	

	
X

	




	
Upfront establishment costs

	

	

	
X

	




	
Long-term management costs (includes operation, maintenance, monitoring, and compliance monitoring)

	
X

	

	
X

	




	
Transaction costs

	
X

	

	
X

	




	
Induced costs due to offset scheme (e.g., increased populations of feral animals affecting neighboring properties)

	

	
X

	

	
X
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Table 2. Cost category, sub-categories and criteria used to classify cost information.
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Cost Category

	
Cost Sub-Category

	
Criteria for Inclusion






	
Target species

	
Breeding

	
Measures include breeding, reproduction, husbandry, translocation, captive populations, and/or reintroduction into the wild. Can also include measures studying and/or modeling population genetics.




	
Surveys and research

	
Measures include identification, investigation, research, examination, observation, or determination of species community characteristics, activities, or threats. Measures can also include modeling, mapping, analysis, and assessment of species life cycles, populations, habitats, and food supplies. Measures establish efforts to identify risks to species and communities and determine methods to reduce risks and impacts are also included in this group.




	
Monitoring

	
Measures includes establishing and performing monitoring activities at specific sites for existing populations/offsets.




	
Avoidance/mitigation

	
Measures include surveying for the presence or potential presence of threatened species or communities to direct activities away or in a manner that minimizes impacts. May include recovery and/or rehabilitation efforts.




	
Competitor/predator control

	
Competitor/predator control

	
Measures include efforts to reduce the impacts of species that threaten target species, either through competition or predation. Measures may include studies researching best management practices to reduce impacts or the implementation of activities to reduce impacts such as physically restricting access or elimination of predators.




	
Habitat

	
Habitat protection/fencing

	
Measures can include the identification, mapping, modeling, and protection of existing habitat as well as the investigation of threats to habitat. Also includes the acquisition and management of habitat. Additionally can include the translocation of species. This is typically offset by the acquisition and protection of habitat elsewhere.




	
Native vegetation protection

	
Measures include the protection and restoration of native vegetation or the removal of native vegetation coupled with acquisition and protection of native vegetation elsewhere.




	
Habitat creation/restoration/rehabilitation

	
Measures include discussion of improving, enhancing, rehabilitating, and/or restoring existing habitat or acquiring and creating new habitat.




	
Information provision, education, and planning

	
Awareness/information/education

	
Measures describe efforts to engage, educate, publicize, and build awareness of species and communities through newsletters, forums, workshops, signage, educational campaigns, presentations, communication with stakeholders, council meetings, and volunteer training.




	
Activity promotion

	
Measures encourage behaviours and support activities developed to reduce impacts on species and communities or establish programs for volunteer involvement in recovery efforts.




	
Management plan

	
Measures describe the development of management plans for research activities and recovery actions, including the coordination and direction of staff and volunteers. Can also include the establishment of funding plans to support recovery activities.




	
Protocols and guidelines

	
Protocols and guidelines

	
Measures include the development of protocols and guidelines to provide for dissemination to government agencies and industry stakeholders.
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Table 3. Distribution (%) of cost items by activity and vulnerability status.
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