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1 Introduction 

Marine spatial planning (MSP) is a planning process that uses Ecosystem Based Management (EBM) 

principles and focuses on the spatially explicit nature of many ocean activities and resources (TEEB 

2012, p23).  EBM differs from traditional approaches focused on single sectors, activities or species, 

by taking account of interactions, synergies and cumulative effects.  MSP needs to take account of the 

services provided and potentially provided from different areas, the activities involved in accessing 

them, and the resulting cumulative effects on marine ecosystems.  The planning approach should be 

ecosystem based and spatially explicit, and should consider human benefits and impacts, address 

cumulative impacts, and take account of future activities and changes, with the aim of ensuring that 

the collective pressure of activities remains compatible with a healthy and sustainable marine 

environment (Nordic Council of Ministers 2017).  

Services from the deep sea are in increasing demand, and pressure to utilize more fully deep-sea 

products such as seafood, energy resources and minerals are on the rise (Thurber, Sweetman et al. 

2014). The deep North Atlantic Ocean is now known to harbour ecosystems that support a biologically 

rich variety of life that perform key functions within global biogeochemical cycles (Armstrong et al, 

2019a). The deep-sea ecosystems, including cold water corals, sponges, seamounts and hydrothermal 

vents, also provide many other ecosystem goods and services, which contribute to maritime economic 

activities that underpin the socio-economic well-being of Atlantic nations and their citizens 

(Galparsoro et al, 2014; Armstrong et al, 2019a). These services include nutrient cycling, waste 

absorption and detoxification, fisheries, bioprospecting and a number of cultural services related to 

education and science, aesthetic and inspirational contributions (Armstrong et al, 2012). 



 

 

However, marine ecosystems and resources are subject to significant pressures. Human activities, but 

also climate change effects, and natural hazards and dynamics such as erosion and accretion, can have 

severe impacts on marine ecosystems, leading to deterioration of environmental status, loss of 

biodiversity and degradation of ecosystem services (COM 2014).  These pressures and impacts in turn 

have potentially significant consequences for marine economic development and growth.  The dual 

recognition that human pressures directly impact on ecosystem services and that ecosystem services 

directly benefit human well-being has led to increasing efforts to integrate ecosystem services in policy 

and management (Galparsoro, Borja et al. 2014).   

Achieving sustainable exploitation of marine resources in the deep sea is particularly challenging, due 

to the huge uncertainty around the many risks posed by human activities on these remote and 

relatively poorly understood ecosystems (Armstrong et al, 2019a), for which management regimes are 

often poorly defined, in particular in the areas beyond national jurisdiction (ABNJ).  There are often 

difficult trade-offs to make between different possible services and the immediate and longer-term 

impacts of marine activities (Armstrong et al 2019a). 

It is essential to consider the various pressures and their impacts in the establishment of marine spatial 

plans (COM 2014). So in order to evaluate the effectiveness and sustainability of a plan for 

simultaneously benefiting from and conserving marine resources, a range of ecological, socio-

economic and institutional indicators need to be developed and monitored (Douvere and Ehler, 2011).  

These indicators must  include the identification of services, their values and conflict areas, and their 

incorporation as important inputs to policy making, and in particular marine spatial planning 

(Armstrong et al, 2014) 

To date, however, there is a lack of environmental baselines and assessments in relation to human 

interactions with the deep sea (Armstrong et al, 2019a).  Consequently MSP is not well developed for 

the deep sea, and most existing MSP focuses on coastal waters or shelf areas.  With growing 

anthropogenic pressures in deep-sea environments, developing sustainable plans is a priority.  Better 

knowledge of the values provided by habitat-based sea-floor ecosystem services could help to justify 

further policy action, development of Marine Protected Areas, conservation, and resource use.1  This 

information could also help design responses to global change that will inevitably impact on deep-sea 

                                                           

1 Global Ocean Commission, 2014 
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environments.  Indeed many of the services identified by Armstrong et al (2012) are supporting or 

intermediate services in the deep sea that underpin crucial final services elsewhere in space and time.  

This does not sit well with recent approaches such as CICES (Haines-Young & Potschin 2013) or FEGS 

(Landers & Nahlik 2013) which focus only on the final services, as explained above.  Le et al (2016) 

meanwhile stress the likelihood of discovering previously unknown final and supporting services.  The 

complexity of marine ecosystems, and their connectivity with other systems and services across space 

and time, makes knowledge transfer very challenging (Jobsvogt et al, 2014b).  

Hence, to present the role of the deep sea for human wellbeing in a transparent way, insofar as our 

knowledge allows this, ecosystem functions or supporting services need to be described (Armstrong 

et al. 2010). This is particularly true of the deep sea, since many of the final services supported by 

deep-sea functions create values that are  distant in space and time from the deep sea, and may fall 

outside the spatial or temporal boundaries of the specific assessment or plan area.  It is essential under 

such circumstances to consider the supporting services of the deep sea that maintain the ability of the 

other systems to provide final services (Tinch et al. 2011).  Furthermore, the ATLAS expert assessment 

on risks (ATLAS D5.2) found that supporting services were perceived to be most at risk. If the focus is 

only given to the three service types that impact humans directly, important impacts and risks may be 

ignored, particularly for the deep sea (Armstrong et al, 2019a).  The MA, though somewhat dated in 

certain respects, is useful to describe services in the deep sea as it includes supporting services.  The 

approach adopted by ATLAS is therefore to draw on two frameworks: the first is to describe a broad 

set of the services in the deep sea using the MA. The second uses CICES to inform the monetary 

valuations, and thereby avoid the issue of double counting.  Nevertheless, care is required in 

interpreting the results of these valuations to ensure that important services arising outside the 

marine environment, but supported by it, are not overlooked. 

3.3 Assessment of evidence base 

From the perspective of ecosystem services valuation in general, a growing number of original 

economic valuation studies, meta-analyses of economic valuation studies (e.g. Brouwer et al., 1999; 

Brander et al., 2011) and economic valuation databases17 has consolidated the evidence base and 

                                                           

17 See in particular the Environmental Valuation Reference Inventory (EVRI) (www.evri.ca), the TEEB valuation 

database (http://es-partnership.org/services/data-knowledge-sharing/ecosystem-service-valuation-database/; de 

http://www.evri.ca/
http://es-partnership.org/services/data-knowledge-sharing/ecosystem-service-valuation-database/


http://marineecosystemservices.org/explore
http://marineecosystemservices.org/explore
https://committee.iso.org/sites/tc207sc1/home/projects/ongoing/iso-14007.html
https://committee.iso.org/sites/tc207sc1/home/projects/ongoing/iso-14008.html



































































































