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1. Introduction

This glossary of terms aims to promote clarity and consistency of implementation of the Simple SES
guidance (Gregory et al. 2023), providing clear definitions of terms used. Moreover, this glossary
serves as an accessible reference tool, particularly useful for anyone unfamiliar with certain jargon or

technical terminology included within Marine ecosystem-based management.

Through a word cloud analysis to support the identification of frequently used terms, the below
graphic illustrates the top 100 frequently used words in the Literature Review (Deliverable 3.1) and

Guidance Document (Deliverable 3.2, Part A).
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Figure 1: Wordcloud of the SES Literature Review and Simple SES Guidance (created in NVivo © 2023
Lumivero).
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2. Glossary

This glossary is compiled of the definitions relating to the Simple SES explored in the literature review
(Deliverable 3.1), combined with the GES4SEAS/ MARBEFES/ Marine Plan glossaries of key terms to
aid harmonisation across the Horizon Europe sister projects.

Term Definition

Actions (potentially positive or negative) by society in an area or
globally - what we do in the natural and built environment to give
us the Drivers; actions throughout all stages including creating,
operating, using, and removing infrastructure; creating an energy
supply; obtaining food and water; being cognitive; using material
by our presence (air), etc. (Elliott et al., 2022a).

The area, and/or time, based on the duration, intensity and
frequency of an activity which ideally, has been legally sanctioned
by a regulator in an authorisation, licence, permit or consent, and
which should be so clearly defined and mapped in order to be
legally-defendable; it should be both easily observedand
monitored and attributable to the proponent of the activity
(Cormier et al., 2020).

Any live specimen of a species, subspecies or lower taxon of
animals, plants, fungi or micro-organisms introduced outside its
. . natural range; it includes any part, gametes, seeds, eggs or
Alien species 8 . ypart, 8 . g.g .
propagules of such species, as well as any hybrids, varieties or
breeds that might survive and subsequently reproduce (EU,
2014).

Similar to a time series, behaviour over time refers to a visual
trend for understanding the temporal dynamics of specific system
variables (Kopainsky et al., 2015).

Fundamental units of basic inventory information that are crucial
for biodiversity conservation planning and management. These
. are both biotic and abiotic and usually include: (1) the presence
Baseline data . .
and/or abundance of species and other units; (2) other dependent
biotic data (e.g., plant cover for macro-arthropods); (3) the
appropriate influential abiotic variables, and (4) human variables?.

A border enclosing the parts of the system structure needed to
generate the behaviour of interest. The system boundary
Boundary excludes all components not relevant to the problem behaviour
of concern (Ford, 2019). A system identified by a boundary will
have inputs and outputs, which may be physical or abstract.

Causal Loo A circular chain of causation that either reinforces or balances a
i change in the system (Garrity, 2018).

Causal Loop Diagrams are rooted in systems thinking and are
designed to visually represent the intricate interrelations
between system variables (Senge, 1990).

Activity
Footprint

Behaviour Over
Time

Causal Loop
Diagram

1 Glossary — European Environment Agency (europa.eu))
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Coherence is the quality of being logical and consistent and/or
the quality of being regarded as forming a whole; that there is a
clear relationship between the parts, that the whole is greater
Coherence than the sum of the individual parts; that there is a similarity in
marine aspects in adjoining transboundary areas; that similar
actions and features occur either side of a boundary; i.e. actions
are the same on each side of a boundary (Elliott et al., 2023).

Complexity

Complexity refers to the intricate interconnections and
interdependencies among the system components, which lead to
emergent behaviours and non-linear outcomes that are often
unpredictable (Kauffman, 1993; Lovelock, 2007).
Connectivity is the state of being or being able to be connected;
marine features that are linked and contiguous in some way,
Connectivity either naturally by ecology and hydrodynamics or by
management measures (human interventions and actions); i.e.
elements are joined/linked across boundaries (Elliott et al., 2023).
Cumulative Aggregated, collective, accruing, and (or) combined pressures
pressures acting at the same space and/or time (GES4SEAS, 2023)
Aggregated, collective, accruing, and (or) combined ecosystem
Cumulative changes that result from a combination of human activities and
effect natural processes. (Scherer, 2011). They can be antagonistic,
synergistic and additive (Birk et al., 2020).

Societal basic needs — the qualities and their quantities that
humans need from the natural and built environment for health
and well-being, e.g., space, food, water, clean air, shelter, energy,
comfort, employment, enjoyment and relaxation, education,
good mental and physical health (Elliott et al. 2022a).

The interaction between the biotic and the abiotic components,
Ecosystem functioning as a whole in a particular location (Dolbeth and
Arenas, 2021)

“functions and products from nature that can be turned into
benefits with varying degrees of human input” (Natural Capital
Committee, 2019, p.3).

An 'ecosystem-based approach' or 'ecosystem-based
management' is an integrated approach to management of
human activities that considers the entire ecosystem including
humans. The goal is to maintain ecosystems in a healthy, clean,
productive and resilient condition, so that they can provide
humans with the services and goods upon which we depend. It is
a spatial approach that builds around a) acknowledging
connections, b) cumulative impacts and c) multiple objectives. In
this way, it differs from traditional approaches that address single
concerns e.g., species, sectors or activities. (CSWD, 2020).

Human activities exert pressures which have effects which may
lead to impacts on receptors. So, pressure and effect are always
coupled so that every pressure has an effect, but not every
pressure necessarily leads to an impact (Judd et al., 2015).

Ecosystem
Services

Ecosystem-
based approach
(to management)

7
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Emergence

Endogenous/
Endogenic
managed
pressure

Environmental
Impact

Environmental
Target

Equivalence
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The spatial (extent), temporal (duration), intensity, persistence
and frequency characteristics resulting from (a) a single pressure
from a marine activity, (b) all the pressures from that activity, (c)
all the pressures from all activities in an area, or (d) all pressures
from all activities in an area or emanating from outside the
management area. They will have adverse consequences on the
natural ecosystem components, but also are likely to affect the
ecosystem services from which society gains goods and benefits.
Hence, the determination of the effects-footprint needs to include
the near-field and far-field effects and near- and far-timeeffects
because of the dynamics and characteristics of marine areas and
the uses and users of the area. Similarly, the effects- footprints
may be larger in extent and more persistent than the causing
activity-footprint and the resulting pressures-footprints. They also
need to encompass the effects of both endogenic and exogenic
pressures operating in that area (Cormier et al., 2020).

An element is a variable that is liable to vary or change (Oxford
English Dictionary).

The generation of novel properties or functionalities that cannot
be explained by their constituting elements alone, e.g., outcomes
that are more than the sum of their parts (Moore et al. 2018;
Page 2015).

Anthropogenic pressures which originate within the
managementsystem, i.e. the causes of change can be controlled
and their consequences addressed (Borja et al. 2010).

Environmental impact is an alteration from natural conditions,
whether permanent or temporary, in a physical, chemical or
biological aspect of environment state that is considered
undesirable (an adverse effect). In applying the GES Decision, this
undesirable state (for a GES criterion) is distinguished from the
desirable state by a threshold value (CSWD, 2020).

A qualitative or quantitative statement on the desired condition
of the different components of, and pressures and impacts on,
marine waters in respect of each marine region or subregion (EU,
2008).

Equivalence is that a relationship exists between two (or more)
entities (e.g., national marine areas), and the relationship is
described as one of likeness/sameness/similarity/equality in
terms of one or more potential qualities; that the same and
comparable outputs and outcomes occur either side of a
boundary even if the methods used differ; i.e. actions have the
same outcome on each side of a boundary irrespective of the
methods used.

> MARINE
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Exogenous / Causes of change which have their origin outside of a
Exogenic management system and cannot be controlled by local measures
unmanaged whereas the consequences which occur in the management site
pressure are subject to management measures (Borja et al., 2010)

m A measure of the degree to which a receptor is subjected to a
pressure to which it is sensitive (Hiscock et al., 1999).

When the effect of a causal impact comes back to influence the
Feedback original cause of that effect. A feedback loop is a sequence of
loop variables and causal links that creates a closed ring of causal
influences (Ford, 2019).

Frameworks are described as an organisational and prescriptive
tool to identify and order elements and relationships between
them (Ostrom, 2011; Elliott et al., 2020b).

Refers to the oversight of the Demonstration Area (DA) activities,
ensuring that each phase of the project corresponds with its
intended objectives. In the wider context of marine EBM, this
consideration ensures that the specific goals of ecosystem
conservation, sustainable resource use, and stakeholder
engagement are integrated and managed (Smith et al., 2023;
Gregory et al., 2023).

The environmental status of marine waters where these provide
ecologically diverse and dynamic oceans and seas which are clean,
Good healthy and productive within their intrinsic conditions, and the
Environmental use of the marine environment is at a level that is sustainable,
Status (GES) thus safeguarding the potential for uses and activities by current
and future generations (under the Marine Strategy Framework
Directive) (EC, 2008).

The structures and processes in which people in societies make
decisions and share power, create the conditions for ordered rule
and collective power (Folke et al., 2005); more specifically, the
sum of the policies, politics, administration and legislation
required in adaptive environmental management (Cormier et al.,
2022).

Holism in this context refers to systems and their properties
should be viewed as interconnected entities, not merely as a
collection of individual parts (Capra, 1996).

The tendency of organisms to preserve their equilibrium
conditions. Control through the operation of negative feedback
loops — homeostasisis is reached when the goal is attained and a
Homeostasis stable equilibrium achieved (Ford, 2019). Environmental
homeostasis is the ability of the environment to absorb
environmental pressures with minimal overall change in status
(Elliott and Quintino, 2007).

DA Process
Management

Governance
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Impacts on
human
Welfare

Intensity

Invasive alien
species

Loop Polarity

Management
Response-
Footprint

Marine
Processes and
Functioning

Persistence

Physical
Disturbance
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Changes affecting wealth creation, quality of life required to
satisfy the Drivers; changes in the results of the provisioning
ecosystem services and cultural benefits; positive and negative
influences on the human complementary assets/capital to
extract societal goods and benefits from ecosystem services
(Elliott et al., 2022a).

In general, an indicator consists of one or several parameters
chosen to represent (indicate) a certain situation or aspect and to
simplify a complex reality CSWD (2020).

The magnitude of a pressure, resulting effect or impact (ICES,
2019).

An alien species whose introduction or spread has been found to
threaten or adversely impact upon biodiversity and related
ecosystem services (EU, 2014).

A characteristic of feedback loops represented by a positive (+) or
negative (-) sign that indicates whether a loop is a reinforcing
(positive) or balancing (negative) one. Loop polarity is found by
the algebraic product of all signs around a loop (Ford, 2019).

The area and time covered by the governance means of
monitoring, assessing and controlling the causes and
consequences involved in the use of the marine environment
through public policy-making, marine planning and regulatory
processes. The policies, marine plans and technical measures
produced by these processes indicate the means of determiningif
legal controls are satisfied, and of providing information and data
to national and supra-national bodies. They focus on the area
and/or time covered by the marine management actionsand
measures (e.g., Programme of Measures), including the
distribution and range of a species (Elliott et al., 2022a)

All the ways in which marine biota and ecosystems control or
modify the biotic and abiotic parameters defining the
environment of people (i.e. all aspects of the ‘ambient’
environment). These marine ecosystem outputs are not
consumed, but they affect the performance of individuals,
communities and populations (Haines-Young and Potschin,
2018). Ecologically, this is taken to include the natural system

as well as the ‘environment of people’.

The period over which a pressure continues to cause impact
following cessation of the activity introducing that pressure
Knights et al., 2015)

Abrasion, removal and deposition result in physical disturbances
and may lead to physical loss depending on the intensity and/or
persistence of the pressure. Sealing automatically implies physical
loss. Any other physical pressures on the seabed that donot
correspond to physical loss should be classified as physical
disturbance. Such pressures do not induce permanent change
since natural recovery, once the pressure has ceased, may be

10
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Physical Loss

Pressures
Footprint

Programme of
Measures

Recovery
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expected without human intervention (EC, 2022)

Physical loss is defined as a permanent change of one of the
following types (EC, 2022):

1. Sealing of natural substrate by an artificial structure or other
allochthonous material.

o Loss of biogenic substrate.

» Seabed change at EUNIS level 2 (e.g., from sand to mud), or
morphology or sediment changes at a more detailed level if
significant and documented.

2. A permanent change is defined if one of the following
conditions is true:

o When reversal is only possible by active human intervention
(e.g., by coral, seagrass and kelp transplantations, by removal
of artificial structures, by sand capping, etc.).

o When natural recovery rates exceed 12 years (such as the
recovery time of some coral reefs or seagrass beds or the
long-lasting effect of hydrographical or substrate change), or

« When natural recovery rates are unknown or undocumented
but suspected to exceed 12 years.

Resulting from [human] activities - defined as the mechanisms (as
rate processes) of change, in the way in which activity willchange
the natural and societal systems, by modifying the structure and
functioning of the systems (Elliott et al., 2022a).

The area and time covered by the mechanism(s) of change
resulting from a given activity or all the activities in an area once
avoidance and mitigation measures have been employed (the
endogenic managed pressures). It does not necessarily coincide
with the activity-footprint and may be larger or smaller. It also
needs to include the influence and consequences of pressures
emanating from outside the management area (the exogenic
unmanaged pressures); given that these are caused by wide- scale
events (and even global developments) then these are likely to
have larger scale (spatial and temporal) consequences (Cormier et
al., 2020)

The suite of measures which need to be taken by Member States
in order toachieve or maintain GES. These include: input controls,
output controls, Spatial and distribution controls, measures to
improvetraceability, economic incentives, mitigation and
remediation tools, communication, stakeholder involvement and
raising public awareness (EC, 2008).

A return to a normal state of health, mind, or strength. The
recovery of populations or ecosystems can be as simple

increase, standardized or scaled increase, increase towards a
specified target, increase to historical or pristine level or

recovery of former structure or function (Lotze et al., 2011).

The ability of an ecosystem or component, such as a habitat, to

11
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return to its original state after being disturbed. The recovery
period (often measured in months and years) is used to assess
sensitivity (to pressures or activities) for management purposes
(CSWD, 2020).

The ability of a receptor to absorb disturbance or stress without

changing character (Hollings, 1973). Can be a synonym of

intolerance.
Centered on the strategic distribution and use of resources, this
element ensures the process operates within its stipulated
budget and time constraints, efficiently utilising resources, from
scientific tools to human expertise, ensuring that marine EBM
projects are cost-effective and impactful (Smith et al., 2023;
Gregory et al., 2023).
Using management measures (ecology/environment,
technological, economic, societal behavior, governance
(politics/policies, administration, legislation), culture,
ethics/morals and communication, using stakeholders) as ways of
influencing the Drivers and controlling the activities and
pressures as the causes of change in order to prevent the
consequences of state changes and impacts on welfare; to
respond to both the exogenic and endogenic causes and
consequences (Elliott et al., 2017, 2022a).

A plausible description of how the future may develop, based on
a coherent and internally consistent set of assumptions about key
relationships and driving forces (e.g., rate of technology changes,
prices). Note that scenarios are neither predictions nor forecast?
Susceptibility of an ecosystem component to a specific pressure.
The concept of sensitivity accounts for the ecosystem
components recovery potential, resistance and resilience with
respect to a certain pressure and related effects (Stelzenmdiiller et
al., 2018).
Shared socio-economic pathways (SSP) are a set of narratives
developed by a group of climate researchers to describe
“plausible alternative trends in the evolution of society and
natural systems over the 21st century at the level of the world
and large world regions” (O’Neill et al., 2014).
“Comprising those basic elements necessary to achieve the
objectives in an easily conducted and understood manner through
the minimum complexity necessary.” (Collins, 2023; Beer, 1984).
“A social-ecological system consists of a bio-geo-physical unit and
its associated social actors and institutions. Social-ecological
systems are complex and adaptive and delimited by spatial or
functional boundaries surrounding particular ecosystems and
their problem context.” (Glaser et al., 2012)

2 Glossary — European Environment Agency (europa.eu))
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Societal Benefits,

14y ek L Those qualities and quantities satisfying human health and well-being
Goods (often and the economy which are derived from ecosystem services after
termed Societal inputting capital (built, human and social), including the human assets of
energy, time, money, skills, knowledge and an ability to be sentient.

Goods and
Benefits)

Involves surfacing and actively involving all relevant people in the
process, as well as seeking to create a dialogue that addresses their
insights and reservations. This approach includes taking a critical
perspective to who and how you are involving stakeholders in the
process, ensuring this is done in a meaningful way. In the marine
context, this could imply the involvement of everyone from
fishermen to policymakers, ensuring that the diverse voices and
concerns of all stakeholders are acknowledged in marine
management decisions (Smith et al., 2023; Gregory et al., 2023a).
The term ‘state’ refers to the quality/condition of
species/habitat/ecosystem elements. This can be determined
through measurements in the environment of relevant
parameters for such elements; such measurements, by definition,
will reflect any impacts (individual and cumulative) to which the
element has been subjected (CSWD, 2020).

Change on the natural system (as the ecology and its supporting
physico-chemical aspects) — the resultant spatial and temporal
changes in the environmental and ecological structure (situation
at one time) and functioning (rate processes), the changes in the
natural aspects of the supporting and regulating ecosystem
services (Elliott et al., 2022a).

- A narrative description of a scenario, which highlights its main
. features and the relationships between the scenario's driving
Storyline . . .
forces and its main features3. (Glossary — European Environment
Agency (europa.eu))
A type of direct or indirect, natural or human related driver that
causes undesired change in an ecosystem to any physical,
chemical, or biological entity that can induce adverse effects on
ecosystems or human health (Selkoe et al., 2015).
A system is a whole, encompassing interconnected elements
System which are networks of interactions, which together work to
create the achievement of a common goal or purpose (Jackson,
2019; Elliott et al., 2020b).

Reynolds and Holwell (2020) describe ‘systems’ as being
constructs for “engaging with and improving situations of real-
S world complexity”, hence, in this context systems thinking can
refer to any approach that adopts a holistic approach to analysis
(Reynolds and Holwell, 2020).

Threshold value A value or range of values that allows for an assessment of the

3 Glossary — European Environment Agency (europa.eu))

Stakeholder
Identification,
Engagement and
Communication

State Change

13
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Tolerance
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quality level achieved for a particular criterion, thereby
contributing to the assessment of the extent to which GES is
being achieved (EU, 2017a).

Zones of rapid change in a nonlinear relationship between the
state of an ecosystem or ecosystem component and intensity ofa
driver, human activity or pressure. This leads to abrupt transitions
beyond a critical level, in which the system is unable to return to
the precedent stable stage (Selkoe etal., 2015; Stelzenmiiller et
al., 2018).

The ability of an organism to endure unfavourable
environmental conditions (EEA, 2001).

Worldviews are the system of values and beliefs shared

by groups of people. They use them to make sense of

the world they live in, and they represent the human

bias for understanding nature and the individual’s

participation in social life. These perspectives represent

the lens through which people see the future (Oliveira,

2022).

14
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