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Deliverable description 

Marine ecosystem restoration is increasingly becoming a priority to mitigate the climate and 
biodiversity crises. This is reflected in EU policy instruments such as the Nature Restoration 

Regulation; the Biodiversity Strategy for 2030; and the EU Mission: Restore our Ocean and 

Waters.  Relative to terrestrial restoration, marine ecosystem restoration is a field in its infancy. 
While multiple projects exist, reporting of the interventions, outcomes and costs is inconsistent 

and is hindered by the lack of a standardised reporting framework. This holds in particular for 

the costs of marine ecosystem restoration, which can be much higher than terrestrial 

restoration efforts. Hence, this report presents a cost assessment framework for marine 
ecosystem restoration projects that will assist efficient reporting and sharing of cost data. Cost 

assessments provide important information to policymakers choosing between restoration 

projects. Although primarily an exercise in financial cost aggregation, they collect baseline 

information that can be used as an input in other decision-making tools such as cost-benefit 

analysis and cost effectiveness analysis. The framework builds on previously reported 

frameworks in the restoration space, and crucially uses terminology used by practitioners.  
The proposed cost assessment framework is split into three phases, pre-deployment, 

deployment and post-deployment. The pre-deployment phase encompasses planning needed 

to support the implementation of the restoration intervention, termed the deployment phase. 

Post-deployment refers to the maintenance and monitoring of the site, costs which are 
frequently overlooked. For each phase, it is proposed that costs are reported separately for 

project administration and intervention activities under three categories; labour, 

capital/equipment and consumables.  
This framework has been developed in such a way that it can be applicable across the range of 

marine ecosystem projects that exist – from seagrass planting to the deployment of 3D 

structures in reef restoration – but enables context specific information to be transparently 
reported in each case. The phases and categories reflect the terms used by marine ecosystem 

restoration practitioners themselves, making it an accessible tool for those working in the area. 

An accompanying user-friendly Excel tool operationalises the framework for practitioners.     
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Cost Effective Analysis Framework 

1. Introduction  

Almost no area of the ocean or coasts is untouched by human actions (Barbier 2017; Halpern et 

al. 2008). Over centuries humans have impacted the marine environment in various ways, 

leading to its degradation (Bayraktarov et al. 2016). Large areas of coral reefs, seagrasses, 

saltmarshes, mangroves and oyster reefs have been lost (Barbier et al. 2011; Beck et al. 2011; 

de los Santos et al. 2019; IPBES 2019; Spalding and Leal 2024). Approximately one third of 

marine mammals are under threat of extinction (IPBES 2019), and plastic pollution is visible 

even in the deep sea (Chiba et al. 2018). Coastal development, overfishing, climate change and 

ocean acidification continue to threaten the marine environment. The degradation and loss of 

these ecosystems have, and will continue to have, direct and indirect negative impacts on 

human well-being worldwide. 

This challenge has been recognised and the conservation and restoration of marine ecosystems 

are increasingly on the policy agenda. The Sustainable Development Goal (SDG) 14, “Life under 

water” targets included taking action for restoration “in order to achieve healthy and 

productive oceans” and to have conserved at least 10% of the marine area by 2020 (UN 2025). 

The Kunming-Montreal Global Biodiversity Framework aims to restore at least 20% of marine 

and terrestrial ecosystems by 2030 (CBD 2022). The EUs’ Biodiversity Strategy for 2030 calls for 

stronger action to restore degraded marine ecosystems. The EU Nature Restoration Regulation 

aims to cover at least 20% of the EU’s sea area with restoration measures by 2030 (EU 2024). 

Currently, we are in the second half of the UN Decade of Restoration which aims to “prevent, 

halt and reverse the degradation of ecosystems on every continent and in every ocean”, and 

the UN Decade of Ocean Science for Sustainable Development (UN 2021). The EU Marine 

Strategy Framework Directive (MSFD) also requires Member States to identify and cost 

measures, including restoration actions, to achieve good environmental status (GES) of their 

waters (Gallegati et al., 2025).  
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Ecological restoration is defined as “the process of assisting the recovery of an ecosystem that 

has been degraded, damaged, or destroyed” (Gann et al. 2019). It is frequently split into two 

categories of passive and active restoration (Atkinson and Bonser 2020). Passive restoration 

consists of the removal of environmental stressors in the hope that the degraded ecosystem 

will regenerate itself in the absence of threats. The establishment of marine protected areas 

(MPAs) can be seen as a form of passive restoration. Active restoration involves direct 

interventions such as planting or deploying artificial structures (Basconi, Cadier, and Guerrero-

Limón 2020; Perrow and Davy 2008). There is overlap between these activities, and their 

definitions have not always been used in the same way (Atkinson and Bonser 2020; Mori and 

Isbell 2024). For the purpose of this report, the term restoration is used to refer to active 

approaches, yet the implantation of active restoration techniques typically involves passive 

techniques as well.  

In the marine environment, there is a wide variety of both active and passive approaches that 

can be applied for restoration. Passive approaches such as improving water quality and 

removing pollutants, plastics and invasive species can contribute positively to the restoration 

of a variety of ecosystems, but active approaches are generally more ecosystem specific. For 

marine plants such as seagrasses, active approaches to restoration generally involve 

replanting. This can be done with seeds or shoots, with variable success rates being reported 

for each approach (van Katwijk et al. 2019). Restoration of kelp forests can also be done through 

replanting, which is often paired with the removal of predators such as sea urchins which can 

overgraze kelp habitats (Hynes et al. 2022). Oyster reef restoration can consist of deploying 

substrate in the form of empty shell that oyster larvae can attach and grow to. On the other 

hand, coral restoration may involve placing artificial structures underwater so that they can be 

colonised by reef organisms, or outplanting of coral fragments. These approaches all involve 

specialised equipment and labour. 

While the number of marine ecosystem restoration projects is growing, it remains a small field 

relative to terrestrial ecosystem restoration (Saunders et al. 2020). Perhaps unsurprisingly, a 
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coherent data recording framework for marine ecosystem restoration is lacking. This results in 

difficulties when attempting to track progress and share information (Eger et al. 2022). In 

particular, there is a lack of data on the costs of marine ecosystem restoration. The full costs of 

restoration have historically been underreported (Scott et al. 2024), and reporting when it does 

happen is inconsistent (Iacona et al. 2018). In a review of 954 observations from restoration 

projects, Bayraktarov et al. (2016) found that only 33% of them reported cost information, and 

only 28% reported what these costs consisted of. Inconsistent reporting of costs may be due to 

multiple factors. Firstly, underreporting of costs is also a noted issue in the terrestrial 

restoration space (Wortley, Hero, and Howes 2013), and given that the field of marine 

ecosystem restoration is less mature, it is not unexpected that this issue would also be present. 

Secondly, academic authors may not be familiar with costs when restoration is performed at 

larger scales, and practitioners more familiar with costs may not be the ones reporting the 

information (Kimball et al. 2015). In addition, other institutional constraints may limit the detail 

in which cost data is shared. Even when they are shared, costs are likely underestimated due to 

institutional overheads and the use of free or subsidized labour (Iacona et al. 2018). In general, 

well-defined protocols for the collection of cost data in the restoration space are lacking (Bodin 

et al. 2022).  

Given this context, we have developed a framework for comprehensive cost assessment of 

marine ecosystem restoration interventions, which will encourage standardised reporting from 

practitioners and contribute in the long run to data availability and decision-making in this 

space. Cost assessments can also feed into other policy tools such as cost-effectiveness analysis 

(CEA) and cost-benefit analysis (CBA), which can be used to prioritize projects according to 

which is the most effective per euro of investment, or which provides the most societal benefits 

respectively. The cost assessment framework presented here is a financial identification and 

aggregation exercise, rather than a full economic appraisal as required by a CBA or a CEA, but 

it could form the basis for these analyses. The interested reader is referred to G. Atkinson and 

Mourato (2008) and Hanley and Barbier (2009) for overviews of CBA and Kimball et al. (2015) for 

an example of the use of CEA in restoration.  
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The following section will provide an overview of what cost assessment is and underline the 

objectives of a cost assessment framework. This will be followed by a presentation of our 

proposed framework, which builds on previously published frameworks in the general 

restoration literature. Then, a detailed explanation of the proposed restoration phases is 

presented in Section 4. Section 5 elaborates on the types of cost items that could be included 

in an assessment, with a detailed breakdown into different costs categories. In Section 6, the 

types of data needed to complete this framework are highlighted, with relevant quality issues 

and uncertainties noted. An example application of the framework to a marine ecosystem 

restoration project is provided in Section 7. Some limitations of the framework are noted in 

Section 8, and finally, we note the policy implications of this framework. 

 

2. Cost Assessment Framework Objectives 

In the marine ecosystem restoration context, a cost assessment is a formal exercise that collates 

and evaluates the total expenses required for the implementation of a project. Cost 

assessments are also used in other disciplines, for example in measuring the costs of natural 

hazards, or insurance payouts (Meyer et al. 2012). Cost assessments have multiple functions 

and can feed into other decision-support tools.  

Cost assessment is particularly important for marine ecosystem restoration projects, as these 

are more expensive than their terrestrial counterparts, receive less funding, and to date have 

mostly been financed by public funds (Bayraktarov et al. 2016). Because of this, inaccurate 

assessment of costs during planning phases can result in the loss of public funds (Iftekhar et al. 

2017). This can happen due to inefficient project selection, or project failures as the budget is 

exhausted at an earlier stage than expected (Andres et al. 2024; Iftekhar et al. 2017). Transparent 

cost reporting can enhance the feasibility of marine ecosystem restoration projects (Scott et al. 

2024). This is particularly relevant in a marine context given the varying rates of success for 

these restoration interventions (Bayraktarov et al. 2016; Danovaro et al. 2025). Consistent 
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assessment of costs can inform predictions of the costs of future interventions (Iacona et al. 

2018). It can support decisions on which restoration projects to select, and which methods to 

use (Iftekhar et al. 2017). It has often been mentioned that difficulties in accessing finance for 

restoration can step from inadequate knowledge about the costs and benefits of such projects, 

hence a standard framework for collecting cost data can contribute to this gap (Bodin et al. 

2022).  

As previously mentioned, as well as providing information by themselves, cost assessments 

can be combined with other sources of information to perform CEA and CBA analyses (Iacona 

et al. 2018). To undertake these analyses, it is imperative that costs over the entire restoration 

lifecycle are assessed as accurately as possible. Hence, it has been recognised in the literature 

that an agreed-upon framework for recording cost data that accommodates different 

restoration methods is necessary to further restoration goals (Andres et al. 2024).  

The goal of the cost assessment framework is to provide a consistent methodology for cost 

assessments for marine ecosystem restoration projects that can be easily implemented by 

restoration practitioners. The main intended users of this tool, then, are practitioners 

themselves (including NGOs, research units, private entities), researchers and policymakers. As 

previously mentioned, much of the funding for marine ecosystem restoration to date has been 

public. A transparent assessment of project costs can assist policymakers with limited 

resources available in decisions of funding allocation. Consistent cost reporting can also assist 

practitioners looking to the private sector for funding to carry out restoration. Over time, data 

from completed cost assessments following these frameworks can enable faster and more 

accurate estimation of the likely costs of planned marine restoration efforts and analysis of the 

cost-effectiveness of different interventions and ultimately assist in the efficient planning of 

future interventions. 
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3. Cost Assessment Framework Design 

 

The framework proposed builds on previously published frameworks in the literature, and the 

experiences of practitioners in the field. Below, an overview of different approaches to cost 

assessment that have been undertaken before is provided. An outline of the principles that 

should apply to a cost assessment framework and the basic steps in carrying out a cost 

assessment are also discussed.  

3.1 Previous assessments 

The types of costs that should be recorded in a cost assessment for ecological restoration are 

discussed in Iftekhar et al. (2017), although this work was more focused on terrestrial 

restoration rather than marine. The authors specify four categories of costs; acquisition, 

establishment, maintenance and transaction costs. Acquisition costs are typical of terrestrial 

restoration projects, where land may have to be purchased or leased from private owners in 

order to carry out restoration activities. However, these costs are not typical in marine 

ecosystem restoration projects, where property rights are frequently held by national 

governments.  

Establishment costs are the upfront capital investments in restoration, which can be highly 

variable. In the marine realm, they could involve site preparation, planting, artificial reef 

deployment. Maintenance costs include ongoing management, administration, and 

monitoring. In this form, a large component of maintenance costs would appear to be labour 

costs, yet there also may be capital costs associated with monitoring, for example. Finally, 

transaction costs include searching for suitable sites and negotiating and signing contracts. 

While these categories accurately reflect an economic lens, grouping costs in this way is less 

intuitive for restoration practitioners, who are more likely to think about the costs associated 

with a specific intervention, rather than classifying them in this way. More recently, cost 
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assessment frameworks in both the marine and terrestrial realm have been developed that 

appear to align more closely with restoration practice.  

 

Table 1. Example cost reporting framework from Andres et al. (2019) 

Project 
stage 

Cost 
type 

Description 
Unit 
Cost 

Unit 
Type 

No. of 
units 

Total 
Fixed/ 
Variable 

Planning Travel 
Travel to and from site (km round-trip) 

to conduct site evaluation over one day. 
 Km   Fixed 

Planning Labour 

Labour costs for No. restoration 

project officer(s) to conduct field site 

evaluation. (No. days, hours) of work 
to map out planting area, take data and 

notes, engage with landholders, ensure 

compliance with appropriate 

legislation, and travel to and from site. 

 Hour   Fixed 

Planning Labour 

Labour costs for No.  drone pilot(s) to 
conduct field site evaluation. (No. days, 

hours) of work to map out planting 

area, take data and notes, engage with 

landholders and travel to and from site. 

 Hour   Fixed 

Planning Labour 

Labour costs for a restoration project 
officer to organise, oversee, and 

manage the planting. This includes 

further consulting with landowners 

following initial site visit, planning the 

planting design and pre planting site 
care, quoting with clients, species 

selection, supervising planting 

team; (No.  weeks, hours). 

  Hour     Fixed 

Note: Text in bold under Description column indicates units of measurement. E.g. “No. days, hours” refer to number of days in hours.  

 

Andres et al. (2024) presents a cost assessment framework for the intervention costs associated 

with revegetation. This assessment did not take organisational costs above and beyond the 

specific intervention, which in this case was a reforestation project. The framework is split into 

five project stages: planning, germplasm procurement, germplasm preparation, planting, and 

monitoring and maintenance. While this framework is specific to a particular intervention, it is 

suggested that it could be applied to other interventions. In this case the names of the stages 

of germplasm procurement, germplasm preparation, and planting would differ. For each stage 

of the workflow, costs for actions carried out in that stage are recorded. The unit cost, unit type, 



 

 

 
   

11 

 

number of units, total cost of item, whether it is fixed or variable, the currency and the date is 

recorded. An example of cost reporting under this framework for the “planning” stage is 

provided in Table 1. This framework is only designed to be applicable to early intervention 

costs, although the authors recognise that pre-intervention costs may also be significant and 

should also be assessed.  

Scott et al. (2024) conduct a cost assessment for a coral reef restoration project. The costs are 

again grouped by activity, which in this case are project planning, management and 

administration; coral material collection; nursery installation; nursery stocking and 

maintenance; outplanting; monitoring; research; ex-situ training; travel and accommodation. 

For each activity, the costs are split into different categories of labour, vessel costs, 

consumables and capital expenditure. As with the approach in Andres et al. (2024), costs are 

also reported on a unit basis. The cost assessment carried out in Scott et al. (2024) show that 

same intervention carried out in different locations (in the same country) were associated with 

different total costs, due to site-specific differences. This emphasises the importance of clearly 

documenting the context and location in which the intervention occurs in the cost assessment. 

Other important takeaways from these frameworks include reporting costs on a per unit basis, 

and accounting for costs in different stages or for different activities. 

 

3.3 Step by step approach 

The first step in undertaking a marine ecosystem restoration cost assessment is to define the 

context of the cost assessment (see Figure 1). This should be as detailed as possible. 

Information on the type of the target species or marine ecosystem; intervention (i.e., methods) 

to be used; location (including site coordinates) and scale of the project (e.g. in m2 or ha) should 

be recorded. These parameters are particularly important as they will determine the magnitude 

of the total costs (Iacona et al. 2018) and will allow cost per unit estimates to be transferred and 

used in planning other similar projects. The predicted timeline for each phase of the project 
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should also be clearly defined. Information on the inherent uncertainty associated with these 

actions should be clearly stated. The expected outcomes of the project should be recorded; as 

well as the expected outcomes at the site if the project did not go ahead. Once the expected 

outcomes are stated, the likelihood of these outcomes occurring should also be recorded.  

The second step is the cost assessment itself. Costs associated with labour, vessel usage, and 

equipment should be recorded separately for each phase of the restoration project (see Section 

4 for a detailed explanation of the phases). More detail on these costs, associated with the 

proposed phases, shall be developed in Section 5. With the costs for each phase recorded, the 

total financial cost of the project can be estimated. As noted by Meyer et al (2012) the analyst 

may also want to also consider the more intangible costs associated with changes in ecosystem 

service delivery (some of these may be non-market in nature ) or opportunity costs where 

another economic activity loses out because of the restoration. Decision support frameworks 

such as CBA, that might be considered in step 3, go beyond just a purely financial appraisal and 

are aimed at a full social economic analysis that considers both market and non-market costs 

and benefits as well as opportunity costs (Chen et al. 2020).  

The cost assessment may not conclude the process. At this stage and prior to the intervention, 

the information collated in the cost assessment can be used to refine the methods used to carry 

out the intervention. For example, in Andres et al. (2024), a hypothetical cost assessment was 

carried for two methods, and this information was used to determine which method would be 

used. In other cases, it may mean sourcing different suppliers or changing inputs to ensure that 

the project comes within the total available budget.  

Ex post, the cost assessment can be updated with any additional costs that occurred that had 

not been accounted for at the assessment stage. In addition, the actual outcomes can be 

compared with the predicted outcomes and likelihood of success reported in Step 1. Making 

this information as well as the original cost assessment publicly available can inform policy and 

help practitioners plan for restoration at scale in the future (Andres et al. 2024).  
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Figure 1. Principles and Steps of Cost Assessment Framework (adapted from Meyer et al 

2012) 

 

 

Of particular importance in the field of marine ecosystem restoration is gathering information 

on the expected outcomes to inform knowledge about the probability of success of such 

projects. As the field is still in its infancy compared to terrestrial restoration, there are varying 

rates of success across projects and ecosystems, many of which are the result of uncertainties 

around the science and methods (Unsworth et al. 2025; van Katwijk et al. 2019). Hence, the 

importance of completing step one in detail should not be underestimated.  

A further consideration to be taken into account is the complexity of the permitting process in 

the marine environment, which can be more complicated than in terrestrial systems due to 

different levels of governance and ownership. This might mean high regulatory costs having to 

be incurred at the pre-deployment phase of a project. Regulations on where donor material 

can be collected and where deployment can take place will vary by area and often requires 
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permissions from multiple authorities. For example, MPAs can be ideal sites for interventions 

given their protected status, but regulatory barriers to deployment within MPAs can be very 

high. These regulatory costs may mean it is more feasible to deploy in another less protected 

area, which will of course impact project success. The administrative process associated with 

acquiring permits for deployment can significantly impact project costs, and should be 

identified at an early stage (Unsworth et al. 2025) 

 

4. Restoration Phases in Detail 

As mentioned, the proposed marine ecosystem restoration cost assessment framework builds 

on those reported in Andres et al. (2024) and Scott et al. (2024) by recording costs for each 

project stage/activity separately. However, while the stages reported previously were specific 

to intervention methods (revegetation and coral planting) we propose the use of broader 

categories for each stage, based on terminology used by restoration practitioners and gathered 

through conversations with marine restoration scientists in the EU LIFE-MAPPER and REDRESS 

projects (see Figure 2). Deployment is a term typically used by those working in a marine 

context, and marine ecosystem restoration practitioners use this term to refer to the enactment 

of the intervention. As emphasised previously, marine ecosystem restoration interventions can 

be made up of many different actions. Rather than split the cost assessment framework into 

phases that reflect specific actions taking part at each stage of the intervention (for example, 

seed collection, nursery installation, planting) the framework is split into phases that can apply 

to any marine ecosystem restoration projects: pre-deployment, deployment and post-

deployment. Structuring the assessment in this way ensures that it will be applicable across a 

range of interventions and relevant to practitioners themselves, who use these terms in their 

day-to-day work.  
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4.1 Pre-deployment 

The objective of the pre-deployment stage is to design and prepare the intervention, which will 

include site identification and many aspects of project administration. Site identification may 

be done through a combination of desk and field studies. Consultation with local stakeholders 

will likely be necessary to confirm the viability of the site and local support. In addition, 

depending on the regulatory context, environmental impact assessments, permits, and other 

paperwork may be required.  

The design and preparation of the intervention will differ greatly by method. For example, for 

seagrass outplanting, it may involve collecting seeds or shoots from a donor site and cultivating 

these in the lab. In other contexts, it may require the design of artificial structures. Hence, there 

will be costs here related to the procurement of materials needed for the intervention, and the 

capacity building and training of those who will be carrying out this out. The length of the pre-

deployment phase will depend greatly on the time needed to prepare the materials and ensure 

regulatory compliance.  

In the pre-deployment phase, there will also be substantial planning and administrative 

activities. The procurement of permits, hiring of researchers and perhaps divers, 

establishments of communications channels, for example website design, may all form part of 

this phase. To the extent possible, the risks associated with the project – ecological, logistical 

and financial – should be clearly defined in step 1 of the assessment process and feed into the 

costs being considered in the pre-deployment phase. Aspects of the pre-deployment phase 

include costs which have been underreported to date, typically relating to transaction costs 

(Covarrubias et al 2026; Bayraktarov et al 2016). In terrestrial restoration, these types of costs 

can represent up to half of project costs, hence it is imperative that they are not omitted 

(Mirzabaev and Wuepper 2023) 

To compare this phase to the previously published frameworks, in the terminology proposed 

by Iftekhar et al. (2017), the pre-deployment phase would likely include acquisition costs and 
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transaction costs. In the framework presented in Andres et al. (2024), this would include the 

phases of planning and germplasm procurement. It corresponds to the phases of project 

planning/management/administration and training as reported in Scott et al. (2024).  

 

4.2 Deployment  

The deployment phase refers to the implementation of the actual intervention, and as a result 

is more field-based than the pre-deployment phase. The site that had been identified in the 

pre-deployment phase should now be prepared for the intervention to the extent that this is 

necessary. In general, site preparation includes aspects of passive restoration as pollutants and 

other stressors should be removed as much as possible. For example, in seagrass restoration 

projects, point source excess nutrient runoff from the land may need to be dealt with before 

planting begins.  

As mentioned previously, the actual intervention itself will involve many different activities 

depending on the species that is being restored. It may involve the installation of artificial 

structures or transplantation of specific species. The logistics, costs, and outcomes of the 

intervention depend on the location, species and method being used (Iftekhar et al. 2017).  

Coordination of transport to the site of both materials and personnel, and on-site coordination 

and supervision are a large part of this phase. This is typically the most capital-intensive stage, 

as vessels and specialised equipment are frequently utilised, both of which come with high 

costs. It may also be labour intensive, if for example divers are used to carry out the 

intervention.  

The success of this stage is dependent on efficient planning in the pre-deployment stage, but 

there are many exogenous factors that play a role as well. The ability to carry out the 

intervention is not only dependent on the availability of personnel and equipment, but also 



 

 

 
   

17 

 

weather, site conditions, and accessibility on the chosen date. Plans to mitigate any possible 

issues should be made in the pre-deployment stage, but not every eventuality can be predicted.  

The deployment phase is equivalent to establishment costs as referred to in Iftekhar et al. 

(2017), germplasm preparation and planting in Andres et al. (2024), and coral material 

collection; nursery installation; nursery stocking and maintenance; outplanting and researcher 

travel/accommodation in Scott et al. (2024).  

4.3 Post-deployment 

The post-deployment stage involves maintenance and monitoring of the site. The lack of funds 

for long term monitoring has been noted as a hindrance to many restoration projects, hence it 

is important that this phase is clearly costed in the framework. The objective of this phase is to 

track ecological outcomes and ensure restoration success.  

Maintenance typically refers to field activities that mitigate adverse conditions at the site. For 

example, replacement and repair of some structures may be necessary if they are impacted by 

storms. In addition, efforts may need to be made to control invasive species to some extent, for 

example the case of sea urchins in kelp forests.  

Monitoring may be done in the field or remotely through the use of remote sensing tools or 

drones. Both the species and the condition of the site should be monitored. Data can be 

collected to model growth rates of plant transplants, or of water quality and other 

environmental variables at the site. The costs associated with this technology and equipment 

need careful consideration at this stage. 

The post-deployment phase is also where a large part of the project reporting is carried out. 

Data collected from monitoring activities is used to determine the relative success of the 

project, and deliverables required by funders can be completed. The length of this stage is 

typically funding dependent, but it can be long term. Hence, the timing of this stage is 

important to record in cost assessments, as the combined annual costs of the post-deployment 
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stage may exceed those of the other stages on aggregate if it is a long-term project. Previously 

published frameworks sometimes refer to the post-deployment stage as the monitoring or 

maintenance phase.  

While the boundaries between pre-deployment, deployment and post-deployment are 

relatively clear cut, there may be some overlap in activities that take place across phases, 

particularly for example in project administration, or in site activities such as site preparation. 

The activities that make up each phase of the project should be clearly delineated in Step 1 of 

the cost assessment framework, when the context of the project is clearly defined. Ensuring 

clarity at this stage reduces the likelihood of double counting costs for activities across the 

different deployment phases. However, in general, this is an intuitive way for practitioners to 

categorise costs, as it follows the general approach to marine ecosystem restoration planning 

that is frequently practiced by them.  

 

Figure 2. Comparison of previous cost assessment frameworks with LIFE-MAPPER cost 

assessment framework  

LIFE MAPPER Iftekhar et al., 2017 Andres et al., 2024 Scott et al., 2024 

Pre-Deployment 

Acquisition Planning 
Project planning/ management/ 

administration 

Transaction Germplasm procurement Training 

      

Deployment 

Establishment Germplasm preparation Coral material collection 

  Planting Nursery installation 

    Nursery stocking and maintenance 

    Outplanting 

    Researcher travel/accommodation 

Post-

Deployment 

Maintenance Maintenance Monitoring 

  Monitoring Research 
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5. General cost categories 

There will be different requirements for labour, equipment and consumables across each of the 

phases of pre-deployment, deployment and post-deployment. As mentioned before, the exact 

equipment and consumables required will differ significantly across interventions, but they 

can be grouped under broader headings. For each phase, costs should be separated into those 

related to project administration, and those related to the intervention activities (see Figure 3) 

Labour will be required at each phase of restoration, but the exact type of labour needed may 

differ in each stage. In the pre-deployment phase, labour costs may be more related to project 

administration tasks, such as planning, writing reports, managing budgets, media and 

communications. Some of these project administration tasks will take place in each of the 

phases of the project. There will also be labour costs associated with site identification, 

material collection, and training. In the deployment phase, the labour costs are related to the 

intervention activity itself, for example the labour required for the trip and deployment of 

underwater 3D structures. Depending on the type of intervention this phase can be the most 

labour-intensive, if for example divers are used for transplanting. Administration in this phase 

is also important, as trip logistics and site supervision must be organized, all of which entail 

additional labour costs. In the post-deployment phase, labour costs will typically be associated 

with the research process, and any trips to the site for monitoring and maintenance. This phase 

can also be labour intensive, especially if maintenance and monitoring continue long-term.  

While labour is the main heading, the cost should be recorded for each type of labour. To 

enhance transparency, the number of each type of staff (e.g., consultants, research staff and 

students, local coordinators), the cost per day and the number of days required in each phase 

should be recorded. While this framework is mainly focused on financial costs, in the case 

where unpaid labour is also utilised, this should also be recorded in terms of the number of 

unpaid labourers/volunteers, and the number of days required.  
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Vessel costs will be common to most types of marine ecosystem restoration activities, except 

for those taking place at the near shore. Vessel costs may be common to each phase and should 

be recorded for each if so. In the pre-deployment phase, if site identification is based on field 

work as well as desk surveys, vessels will be needed to assess site suitability. In the deployment 

phase, vessels will be necessary to carry out the intervention, and in this case there may be a 

need for specialised vessels to transport equipment or biological material. In the post-

deployment phase vessels will be needed for trips made for monitoring and maintenance. The 

total vessel costs should include fuel and crew.  

Equipment or capital costs are related to the tools and infrastructure needed to implement the 

intervention, for example AUVs. In the pre-deployment phase, these could be significant if 

preparation of biological materials for transplanting requires labs and specialised equipment 

for growing transplants. These costs are typically high in the deployment phase, again 

depending on the specific interventions. In the post-deployment phase, equipment and capital 

costs may relate to machinery needed to conduct specific analysis on the data collected from 

the site.  

Consumable costs are those used up during the course of the project. Consumable costs for the 

activities carried out in each phase should be clearly recorded. In the pre-deployment phase, 

consumable costs may be for single-use lab equipment. In the deployment phase they may 

relate to buckets, plastic hand shovels, nails, wire and other items needed for the interventions 

that do not come under equipment or capital costs. For the post-deployment phase, again  

simple hand tools, baskets/buckets and other materials needed for data collection and 

monitoring are likely consumable costs. There may also be miscellaneous “Other costs”. That 

do not fit under the other categories. Typical items here may include meeting costs, travel and 

subsistence costs, etc. When recording capital, consumable and other costs, it is again 

important that the cost per unit and the number of units is noted for each item as applicable.  

Finally, within the framework it is assumed that there are separate overhead costs at each stage 

that can be calculated as a set percentage of all labour costs. In the accompanying Excel tool 
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this is set at 15% but can be easily changed. Many EU funded restoration projects will have an 

associated overhead rate of 25 or even 30%. Typically, overhead costs in a marine restoration 

project are indirect expenses required to run the research unit or business doing the 

restoration, which cannot be directly billed to a single category such as materials or labour. 

They might be broken down into general office expenses and site-specific indirect costs. 

 

Figure 3. Cost categories across restoration phases 
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Labour, vessel, capital and consumables are all costs that should be recorded for the activities 

undertaken in each phase. As mentioned, there are administrative costs associated with each 

phase as well, including labour, and consumable costs. Other administrative costs might 

include sourcing permits, outsourcing website design or communications, and logistics. These 

can be included in the “Other” section of administrative costs for each phase, along with any 

administrative-related consumables. Figure 3 provides an overview of the costs to be recorded 

across each phase.  

 

6. Data requirements and sources 

The data needed to complete a marine ecosystem restoration cost assessment using this 

framework can come from publicly available data sources and from private quotes. Labour 

costs should be calculated depending on the level of each labour type. The cost of public sector 

researchers can be deduced from the pay scales available on government websites. In many 

countries, for example in Ireland and in Australia, consultancies publish salary guides which 

benchmark the average salary for different types of professions. These can be used to calculate 

the cost per day for different types of labour required for the project, for example field 

technicians, project coordinators, divers.  

Equipment and capital costs will likely need to be informed by soliciting quotes from 

companies that provide the equipment. If the equipment is already in ownership of the body 

carrying out the restoration, a daily usage cost can be computed from the price originally paid 

if it is not readily available. For consumable costs, quotes can also be sourced for the total units 

that will be required. 
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Table 2. Example expenses for each cost category 

Cost category Example expense 

 Pre-deployment Deployment Post-Deployment 

Labour Principal investigator Principal investigator Principal investigator 

 Research staff Research staff Research staff 

 Research students Research students Research students 

 Consultant Volunteers Divers 

  Divers Local Coordinator 

  Local Coordinator Operator Staff 

  Operator Staff  

    

Consumables/

Other 
Expenses 

Baskets/buckets 
Dive gear 

Travel and subsistence  

Baskets/buckets 

Baskets/buckets 
Dive gear 
Clipboards and pencils 

Travel and subsistence  

Dive gear 

Stainless steel wire 

Epoxy tubes 

Cable ties 
  

 Travel and subsistence  

Capital/ 
equipment 

Computers 

Drones  
Submersibles 

Ship based seabed 
mapping equipment 

Dive tanks 
Power tools  

ROVs 

Camera equipment 
Monitoring devices  

Cleaning equipment  

 

In general, the cost data inputted into this framework will come from online sources or from 

company quotes. In some cases, there may be suitable literature available on average costs of 

some items that can be used if quotes are not available. There will of course be a range of 

uncertainties associated with these costs. For example, vessel and fuel costs estimated now for 

a deployment phase taking place three years in the future may underestimate the total cost 

that will be required. These uncertainties and a possible range should be noted in the cost 

assessment wherever they occur and can be identified.  
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An important aspect of whichever cost data is used is that it is reported at the unit level and 

aggregated to produce a total figure. If the units required of a particular costed item change, 

this can be easily modified in the cost assessment if there is a unit cost reported. The types of 

consumable and capital items that will need to be required will of course vary greatly by 

intervention, but some costs items, such as those related to labour, may remain similar across 

projects. Table 2 illustrates examples of items that could fall under the different cost categories 

for a hypothetical marine ecosystem restoration project. 

 

7. Application of the framework 

 

An associated Excel workbook for the cost assessment framework has been produced as a 

companion to this report and a tool for practitioners to enable streamlined completion of cost 

assessments. The first four worksheets deal specifically with Step 1, defining the context of the 

restoration projects. The first worksheet has basic instructions for completing the cost sheets. 

The second worksheet asks the user to complete a series of specific questions under “general 

information” regarding the size of area to be restored, species to be transplanted, technique 

and location. The third worksheet is for describing the restoration scenario and the expected 

outcome for the site in the absence of the intervention. At this stage, the likelihood of project 

success should also be recorded, and there is a specific prompt to provide this information in 

the form of probabilities.  

The fourth ‘Timeline’ worksheet requires the user to indicate the main phases in their 

restoration project as well as when they start and when they end (months). Practitioners can 

explain this in as much detail as necessary and provide information on the expected outcomes 

of the project. Following these are the three main costing worksheets. Based on the cost 

assessment framework outlined above, these worksheets break costs down by the phases of 

the restoration effort; pre-deployment, deployment and post-deployment. Within each 
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deployment phase worksheet, costs are calculated for each restoration project 

(Trip(s)/Activities) using the categories of Labour costs, Vessel costs, Equipment/Capital Costs 

Consumables and Administration Costs.  An overhead cost is also estimated as a percentage on 

labour costs in each worksheet.  A final worksheet automatically summarises the total costs 

from each phase of the restoration project and provides a total project cost result.  The Excel 

workbook for the cost assessment framework can be downloaded from https://life-

mapper.eu/en/publications/  

 

Figure 4. Excel marine restoration cost assessment workbook showing part of Post-

Deployment worksheet 

 

Figure 4 presents a screenshot of the cost assessment workbook while Table 3 presents some 

summary figures from the application of the cost assessment tool to a restoration project 

taking place as part of the EU REDRESS project in the Dohrn Canyon. The Canyon is a deep-sea 

https://life-mapper.eu/en/publications/
https://life-mapper.eu/en/publications/
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gorge in the Gulf of Naples, Italy. Located about 12 nautical miles off the coast, it is up to 1,000 

meters deep in places and is considered a biodiversity hotspot. The 36-month pilot study is 

aimed at restoring damaged cold-water corals in one small area on the canyon floor with the 

use of 3D eco-reef modules. UNIVPM (Università Politecnica delle Marche), who lead the 

restoration effort, were asked to estimate the costs of the project using the cost assessment 

tool.  

As can be seen from table 3, vessel costs to get to and from the marine restoration location for 

site scouting and mapping, deployment and monitoring purposes were the most expensive 

element. The post deployment phase recorded the highest cost of all phases. The restoration 

team noted that there was two post-deployment campaigns planned, lasting 10 days each. In 

the pre-deployment phase worksheet the team noted that “Scouting was performed by 

[another agency] and is included in the costs as it's a necessary activity that would have been 

required if not already performed”. There was also substantial equipment and capital costs 

recorded in the pre deployment and post deployment phases in particular and this included 

the purchase of items such as the 3-D eco-reefs, probes, camera equipment, Conductivity, 

temperature, and depth (CTD) instrumentation, hydrophones, Artificial Structures for Deep-sea 

species recruitment and Ecosystem Restoration (ASDER) and Autonomous Reef Monitoring 

Structure (ARMS)  units and  remote operated vehicle (ROV) rental. The project administration 

costs associated with planning, research supervision, writing reports, managing budgets, 

media and communications, while less than vessel and equipment costs, would also appear to 

be an important cost component in each phase and mainly are due to the direct labour costs 

for such activities. The total cost estimate for the restoration project was €1.388 million. 
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Table 3. Example application of cost framework: Dohrn Canyon Restoration project 

Activity 
Pre-Deployment Cost 

(€) 
Deployment 

Cost (€) 
Post-Deployment 

Cost (€) 

Labour Costs -Field work €             5,544  €         22,500   €                  41,160  

Vessel costs  €             210,000  €       330,000   €                330,000  

Equipment/Capital Costs €             76,060   €           6,400   €                196,000  

Project Administration €             15,300  €         52,500   €                   85,000  

Overheads €               2,857  €           4,344   €                   10,974  

Phase Total €             309,761  €       415,744  €                663,134  

 

 

8. Limitations of the framework 

As with any tool, users must keep in mind of the limitations of this framework in practice. 

Primarily it must be emphasised that this framework is solely for a cost assessment. Although 

the data collected using this framework can later be used to inform cost-benefit or cost-

effectiveness analysis (Eger et al. 2022), that is not its function. The cost assessment framework 

is intended to provide a roadmap for efficient and transparent reporting of cost data for marine 

ecosystem restoration interventions.  

A further limitation is that this framework focused specifically on financial costs. These are not 

the only economic costs associated with marine ecosystem restoration. These activities also 

entail opportunity costs. As mentioned previously, opportunity costs refer to the loss in benefits 

that would have been incurred if the intervention did not take place. In terrestrial restoration, 

these can be quite high, if for example, the restoration project changes land use from profitable 

cropland to a natural ecosystem (Mirzabaev and Wuepper 2023). In the realm of marine 

restoration, interventions may require a curtailment of other activities in that area, for example 

fishing or recreational boating. There is an opportunity cost associated with the loss of these 

benefits. Currently, the framework does not explicitly require the inclusion of opportunity 

costs, which can be problematic to estimate. However, to conduct a full economic appraisal of 

a restoration project the inclusion of these costs would be necessary.  
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In addition, a limitation that is common to any exercise in data collection is the quality of that 

data. While the framework provides a standardised way to collect cost information, the quality 

of the assessment also depends on the quality of the cost data. As alluded to in Section 5, there 

may be uncertainties associated with the costs included in the assessment. This could be due 

to restraints on sharing confidential information from commercial enterprises, or the 

availability of cost estimates for specific expenses ahead of time. To balance this limitation and 

ensure that the costs assessments, when shared, provide the greatest benefit to users, updating 

the initial assessment ex post and also making this publicly available is advisable. 

 

9. Conclusions 

This report outlined a cost assessment framework for marine ecosystem restoration projects. 

While such projects are not yet as numerous as terrestrial restoration projects, this field is 

growing and is supported by EU policy instruments such as the EU Nature Restoration 

Regulation and the EU Mission: Restore our Ocean and Waters. Tracking the costs of terrestrial 

restoration has proved difficult due to incomplete reporting of costs across projects. This is 

currently also the case in the field of marine ecosystem restoration. Hence, there is an 

opportunity here to embed transparent cost reporting into such projects from an early stage, 

which will have positive impacts for policymakers and restoration practitioners.  

The cost assessment framework developed in this report and the accompanying Excel based 

assessment tool, is based on principles of transparency, context-specificity, applicability, and 

practitioner relevance. It is divided into three phases that reflect the terminology commonly 

used by restoration practitioners themselves. As deployment is the term used by those working 

in the marine to describe the restoration intervention itself, the phases in this framework are 

divided into the pre-deployment, deployment and post-deployment phase. This ensures a 

framework that is applicable across a broad range of projects but still allows space for context-

specific information to be included within each of these phases. In addition, it ensures that 
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completing this assessment using this framework should not impose an additional burden on 

practitioners, who will already be planning their projects along these lines. Once completed, 

cost assessments can provide valuable information to policymakers and practitioners and can 

feed into other decision-support tools.  

The intention is that this framework should consolidate a practice for cost reporting in marine 

ecosystem restoration that will become standardised across projects. This will help to enable 

transparent and effective decision-making across member states as they seek to implement 

policies such as the EU Nature Restoration Regulation and the EU Mission: Restore our Ocean 

and Waters. The EU REDRESS project has already started to adopt the cost assessment 

framework and worksheets developed here into a deep-sea ecosystem restoration CBA tool. 

This framework will be also used as the base for the LIFE MAPPER cost-effective analysis 

protocol to be developed under D4.3. These guidelines will allow marine restoration 

practitioners to effectively and efficiently prioritise projects, to decide between equally 

effective restoration approaches with a project and assist Member State regulatory authorities 

to meet their restoration targets. 

As noted by Eger et al. (2022), the lack of a coherent data (including costs) recording framework 

for marine ecosystem restoration impedes progress tracking, information sharing, and an 

assessment of restoration’s global effectiveness. The framework suggested here contributes to 

such a format and could be incorporated in Member States’ National Restoration Plans as are 

required under the EU Nature Restoration Regulation. It could also contribute to reducing the 

perceived uncertainty and riskiness of restoration investments and assist in attracting private 

capital.   

The next step is to ensure that this becomes a standard part of marine ecosystem restoration 

project reporting and that these assessments become publicly available. Publicly available 

information on costs can help practitioners plan for restoration projects in different contexts, 

and it also provides information that may help to stimulate private investment in restoration 

going forward. The framework provides a solid base for cost-benefit or cost-effectiveness 
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analysis, which can contribute to clear and defendable policy recommendations able to grasp 

the specificities of marine restoration. It is important that cost reporting is not limited to a 

single assessment period or phase of the project but becomes a routine stage of marine 

restoration. Indeed, monitoring the costs of a project for its entire life cycle produces insights 

that are able to guide future investments and policy interventions. 
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