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“Conservation is expected to draw up strategies 

and deliver measurable outcomes in this envi-

ronment of uncertainty and unknowns. Impor-

tantly, MARISCO affirms and demonstrates that 

this is possible and that uncertainty and risk are 

common factors for consideration when planning 

for adaptive management. MARISCO can facilitate 

adaptation to climate change, but only if it is inte-

grated into a broader concept of ecosystem-based 

climate management and ecosystem-based 

sustainable development. It is underpinned by a 

strong philosophy and theoretical platform that 

includes ecosystem and complex systems theo-

ries, as well as non-equilibrium thermodynamics. 

It represents a visualised systematic process de-

signed for collecting, ordering and documenting 

both knowledge and non-knowledge related to 

biodiversity, threats and drivers of change, as well 

as the conservation management for a given site”. 
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 29  Since 2008, the International Climate  

Initiative (IKI) of the Federal Ministry for 

the Environment, Nature Conservation, 

Building and Nuclear Safety (BMUB) has 

been financing climate and biodiversity 

projects in developing and newly industria-

lising countries, as well as in countries  

in transition. Based on a decision taken by 

the German parliament (Bundestag), a sum 

of 120 million euros is available for use by 

the initiative annually.
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The many problems linked to  
a fast changing climate have also  
awakened the science world to  
whole new understandings of  
complex systems dynamics.
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1.	Why this guide? 

Global biodiversity conservation has evolved radically 
since the Rio Summit in 1992, indicating more fun-
damental shifts in the human relationship with the 
environment and the rest of biodiversity. The problems 
raised at the summit relating to the unrelenting ex-
ploitation of natural resources have forced society not 
only to take stock of the goods and services provided 
by ecosystems and biodiversity, but also to examine 
more closely human ethical values of nature. In 2005, 
the Millennium Ecosystem Assessment marked a wa-
tershed in new strategies and approaches to dealing 
with the environment, or more correctly, in the way 
human activities are to be managed. One of the clear 

signals to emerge from the assessment – and also from 
many other ongoing scientific programmes – pointed 
to the deeply complex and unpredictable problems oc-
curring in the natural world as a direct result of human 
disturbance. 

The most talked-about human-induced problem is cli-
mate change, not because its effects are acute and 
apparent at local scales, but because of the large-scale 
and long-term impacts it is likely to have on present 
and future generations. The many problems linked to 
a fast changing climate have also awakened the sci-
ence world to whole new understandings of complex 
systems dynamics, with some of the most challenging 
issues being uncertainty, indeterministic tendencies, 
emergent properties, and non-linear relationships and 
feedback processes. Previously, many scientists and 
practitioners described the world using principles and 
concepts based on predictable and deterministic be-
liefs, conceiving of the planet as a steady-state system 
where balance represents stability. Conservation sci-
ence and practice also found itself caught up in this 
‘equilibrium paradigm’. It too planned and developed 
strategies around steady-state principles on the naïve 
understanding that balance would resume once all the 
elements in the system had been corrected through 
manipulation or restoration. 

 1 The authors of this section are  

Pierre L. Ibisch and Peter Hobson.

A.  
Introduction &  
general guide1



Where we come from and the kinds of  
experience that inform the creation of  
this manual.

In the years since the Rio Summit, new strategies 
have surfaced that focus more on interdisciplinary and 
transdisciplinary approaches, as well as on trans-sys-
tems management. The emphasis has been to work 
with real expectations of uncertainty and unknowns, 
which has prompted the application of adaptive meas-
ures. Adaptive management is not a new term or con-
cept to society as adaptive thinking and practice has 
been an inherent part of human survival and existence 
throughout history. Adaptive management attempts to 
provide a contemporary and standardised framework 
for practicing conservation that can be applied across 
the different socio-ecological systems. 

Conservation has begun the process of rolling out a 
new strategy. Already there are plenty of examples 
where conservation is being integrated into larger 
planning and management systems, such as forest-
ry, agriculture and urban design. At the same time, 
conservation is experimenting with the sustainable 
management of its protected areas – its biosphere re-
serves, national parks and other designated areas – to 
determine how these sites can provide services and 
goods for local communities. Many of these initiatives 
have been put into effect in a rather ad hoc way and 
without the support and guidance of a systematic pro-
cess. 

The Nature Conservancy (TNC) introduced Conserva-
tion Action Planning (CAP)I as a set of standards and 
a framework for systematically planning for adaptive 
nature conservation. CAP is TNC’s predecessor of the  
Open Standards for the Practice of Conservation, de-
veloped by the Conservation Measures Partnership 
(CMP).II 

The main characteristics of both schemes include:
• �widening the participation and representation of 

stakeholders;
• �a multi-disciplinary approach to situation analysis 

and strategic planning;
• �a community-based, open and transparent process;
• �a process that is unconstrained by any lack of 

scientific, evidence-based knowledge (use of 
non-knowledge).

 

Over the last 15 years, the authors of this manual 
have practiced both CAP and CMP’s Open Standards 
but have also adapted the process for delivery in pro-
fessional workshops on protected areas and larger 
landscapes. Through years of practice, evaluation and 
adaptation, the team has developed a modified version 
of the Open Standards that places greater emphasis 
on system dynamics and change, with a particular fo-
cus on the effects and problems relating to climate 
change. Until recently, this evolution of a ‘daughter’ 
model to Open Standards had remained nameless. 

A variety of additional skills and activities are now 
included in the method, including spatial analysis, 
ecosystem diagnostics analysis and a more compre-
hensive assessment of stresses. Also included are 
scenario planning and the concept of vulnerability 
in adaptive conservation management. Much of this 

Why this guide?
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development took place as a result of in-house work-
shops and student theses, and as part of the process 
of experiential learning and improvement during the 
delivery of professional workshops with sector organi-
sations (e. g., together with the Carpathian Biosphere 
Reserve in UkraineIII). On the back of this work, the 
concept of risk management was conceived and sub-
sequently integrated into adaptive management.IV Fur-
ther developments included work on the index-based 

assessment of the vulnerability of protected areas (to 
climate or global change).V The experience of working 
in Bolivia on conservation planning was particularly 
important for developing skills and also functional 
and more dynamic approaches to conservation plan-
ning that additionally factored in climate change.VI As 
the impacts and risks related to climate change be-
come ever more apparentVII our understanding is that 
adaptive management is a necessary requirement for 
effective conservation management.VIII Following col-
laborative discussions with a TNC working group on 
climate change adaptation and Conservation Action 
Planning,IX a draft methodology (‘PRO-CAP’) was de-
veloped to make CAP more anticipative and proactive, 
introducing guidance on how to incorporate climate 
change into the various planning steps.2 

The method was developed with a number  
of institutions and colleagues from conservation 
sites in China, Costa Rica, Guatemala, Peru, Ukraine 
and the United Kingdom, among others.

2 �Something comparable was intro-

duced in the Open Standards for the 

Practice of Conservation (Version 3.0) 

manual in 2013.



Who is the target audience for this guidebook?

Finally, a revised method was tested and further de-
veloped at a number of conservation sites in China, 
Costa Rica, Ecuador and Peru in collaboration with 
GIZ,X and also in Guatemala with OroVerde.XI This 
practical and semi-quantitative process was accom-
panied by the GIZ programme for the implementation 
of the Convention on Biological Diversity,XII which then 
led to the concrete proposal of the MARISCO meth-
odology (from the Spanish: Manejo Adaptativo de 
Vulnerabilidad y Riesgo en Sitios de Conservación, 
which translates as ‘adaptive management of vulner-
ability and risk at conservation sites’).XIII The latest 
version of adaptive conservation management has 
been tested in a number of workshops with diverse 
target groups, including: MSc students of Eberswalde 
University for Sustainable DevelopmentXIV and Writtle 
College;XV students from Albania, Kosovo and Mon-
tenegro;XVI and, to a lesser extent, with conservation 
managers from Germany,XVII Kazakhstan and Russia.XVIII 

This guidebook offers the latest and tested version of 
MARISCO and aims to contribute to enhancing the 
management of conservation around the globe by 
combining the benefits of systematic stepwise adap-
tive conservation planning and risk management.

2.	Who is the target audience for this 
guidebook?

The content and format of this manual are aimed at 
practitioners, and especially planners, who have al-
ready gained a certain level of working knowledge 
in biodiversity conservation and who wish to apply 
MARISCO exercises to their own sites. The manual 
does not provide the full complement of skills required 
for delivering MARISCO planning exercises and work-

shops; for this, further experience and training are 
needed. However, it can be used as a teaching re-
source for training ‘coaches’ who would then go on to 
deliver MARISCO. The text is also designed to serve as 
a relevant teaching resource for higher education pro-
grammes in conservation, environmental vulnerability 
and risk management. 

Practitioners with previous experience in delivering the 
Open Standards will be able to quickly learn the ad-
ditional elements involved in MARISCO and success-
fully run training sessions or workshops. As with the 
Open Standards, MARISCO subscribes to principles of 
biodiversity conservation and requires that facilitators 
have a sound understanding and knowledge of ecolo-
gy. MARISCO exercises can be run at different levels 
of detail and scientific understanding. In most cases, 

For practitioners and students who  
want to learn more about modern,  

effective conservation management  
in the context of global change,  

and who want to be able to demonstrate 
 how to integrate the management  

of risk and vulnerability  
into the process.

MARISCO is not just a planning process;  
it is equally about enacting principles of  
ecosystem-based adaptation to change  
in all aspects of conservation management.

11
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the stakeholder group is recruited from a broad spec-
trum of actors. In keeping with the ethos of the Open 
Standards, the process should demonstrate transpar-
ency and broad participation. Inevitably, there will be 
marked differences among participants in terms of 
skills, experience and education, but, when pooled, 
the collective knowledge among experts and stake-
holders should provide the necessary breadth and 
depth to address complex, multi-disciplinary prob-
lems. It is expected that part of the group will com-
prise experts representing various fields of science. It 
is important that this scientific cohort includes people 
with an ecological sciences background. 

MARISCO planning exercises, especially those relat-
ed to the first three phases of work (see below), also 
inculcate a basic knowledge and understanding of: 
ecosystem-based development and management; ad-
aptation to change; and systematic, participatory and 
adaptive planning. MARISCO has proven to be useful 
for building the capacities of employed and prospective 

conservation practitioners, as it encourages the use 
and development of professional skills like teamwork, 
leadership, documentation and communication. 

3. �How is this guide structured  
and what does it contain? 

It is important to set out MARISCO’s philosophy and 
principles before going into any detail. Although it 
shares ideas and practices with the Open Standards 
for the Practice of Conservation, there are also a num-
ber of distinctive differences. One of MARISCO’s defin-
ing features is the context in which a situation analysis 
is carried out. Principles of ecosystem-based adapta-
tion to change are engrained in the fabric of the pro-
cess, unlike the method employed in Open Standards. 
The approach taken is rooted firmly in ecology and 
ecosystem theory. This is also true of the original ap-
proach for adaptive managementXIX, but in MARISCO’s 

Figure 1. MARISCO workshops  

provide excellent opportunities for 

the development of communication 

and leadership skills. Therefore, they 

are commonly used for applied con-

servation learning and for exchange 

between academia and practitioners. 

Here, a group of Albanian students 

presents the results of their vulne-

rability and strategy analysis of a 

lakescape to conservation managers.

 
Figure 2. Good MARISCO exerci-

ses are inclusive, participatory 

and democratic and support 

the identification of teams and 

stakeholders for conservation 

sites.



case there are additional elements that guide both 
the situation analysis and strategy formulation. The 
following sections provide the necessary background 
understanding and are recommended reading before 
moving on to the technical guide.

The first, conceptual part of this manual (pages 
2–43) briefly outlines the basic concepts of biodiver-
sity and also goes a little beyond mainstream views 
of species and habitat-focused descriptions. The per-
spective taken on biodiversity leans much more heav-
ily on concepts of ecosystem structure, dynamics and 
function in the belief that this is a more appropriate 
baseline for understanding and launching strategies 
for ecosystem management. A more holistic perspec-
tive of biodiversity encourages stakeholders to think 
of nature and the environment as a deeply complex 
entity. Complexity here is not a synonym for ‘compli-
cated’; rather, it stands for the highly networked and 
nested characteristics of genes, populations, species 
and ecosystems, and for biodiversity across all lev-
els of its organisation. Inherent in this complexity are 
emergent properties and uncertainty. Conservation is 
expected to draw up strategies and deliver measura-
ble outcomes in this environment of uncertainty and 
unknowns. Importantly, MARISCO affirms and demon-
strates that this is possible and that uncertainty and 
risk are common factors for consideration when plan-
ning for adaptive management. 
 
The second, technical part of the guidebook (pages 
44–170) presents the actual methodology for develop-
ing a management plan that is adaptive and that takes 
account of risk and vulnerability. The whole exercise 
comprises four interrelated phases: 

It is recommended that you read the these initial 
sections first, before starting the actual technical 
guide. 

Figure 3. Overview of the four MARISCO phases: (I) Preparation and  

initial conceptualisation, (II) Systemic vulnerability and risk analysis, 

(III) Comprehensive evaluation, prioritisation and strategy formulati-

on, and (IV) Implementation and (non-)knowledge management.

How is this guide structured  
and what does it contain?

PLATZHALTER
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> �Phase I (page 52) starts the exercise with an Eco-
system Diagnostics Analysis (EDA). Other activities 
involve: compiling available information; defining 
the geographical scope for the project; and selecting 
the conservation objects, which should include both 
biodiversity objects and ecosystem-based human 
wellbeing objects. 

> �Phase II (page 72) involves carrying out a com-
plex situation analysis to establish a sound under-
standing of the status quo for the conservation ob-
jects, and to identify existing and potential stresses, 
threats and contributing factors. All these elements 
are assessed according to states of criticality, dy-
namics, and levels of knowledge and manageability, 
and are related to relevant stakeholders. 

> �Phase III (page 126) comprises an analysis of ex-
isting strategies and the systematic development of 
new strategies that allow for the effective enhance-
ment of the objects’ functionality; the abatement of 
threats; and the avoidance or reduction of vulnera-
bility and risk. It also includes a check for strategic 
consistency and complementarity, as well as for the 
elaboration of a monitoring plan. 

> �Phase IV (page 170) covers the implementation of 
the strategic plan and includes strategic knowledge 
management and the evaluation of the implementa-
tion process. 

The full sequence of steps is reflected in the following 
figure.

 

The second, technical part of the guidebook 
presents the actual methodology.

A. Introduction and general guide 



Figure 4. This MARISCO 

cycle diagram illustrates 

all the important method-

ological steps.

How is this guide structured  
and what does it contain?
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4.	 How challenges to biodiversity 
conservation are changing, and why 
we need new tools and approaches

Biodiversity: the quality and  
function of life-supporting systems

Changing perceptions of biodiversity 

Human ethics and values are key drivers in conser-
vation. Recent evidence of today’s unfolding environ-
mental crises has shifted the public’s focus towards 
the value of ecosystem goods and services. This has 
not entirely replaced more abstract motives for con-
serving nature such as intrinsic or existence values, 
although this view is not generally shared by the pub-
lic at large. 

MARISCO is an ecosystem-based approach to nature 
conservation and sustainable development. There-

fore, we need to understand what an ecosystem ac-
tually isXX. The popular understanding of ‘ecosystems’ 
is, for some people, an abstract concept referring to 
something that does not really exist in nature. For oth-
ers, it depicts nature in the raw – systems of untamed 
wilderness that are increasingly scarce across the 
planet. These include iconic representations of frontier 

forests, rivers, wetlands, prairie, savannah, polar 
landscapes, and portfolios of charismatic species. As 
a matter of fact, the concept is scientific and refers 
to the ‘household’ of complex networks of organisms 
that live and evolve wherever certain minimum abiotic 
conditions exist.

Early biological research focused on individual spe-
cies, animals, plants and other species but didn’t ana-
lyse these organisms’ relationships with, among other 
things, their environment. And it is still the case that 
the more profound technical descriptions and knowl-
edge of networks, functions, structures and feedback 
loops remain the domain of a small handful of sci-
entists. Today, we know that none of the elements of 
biodiversity on Earth can be understood in isolation. 
The politicising of biodiversity has gone some way to-
wards readjusting popular perceptions of ecosystems 
and biodiversity by providing a better understanding 
of the interdependency of life on Earth, including hu-
mankind’s relationship with biodiversity. 

Ecological research and the rise 
of systems theory have signifi-
cantly contributed to improving 
our understanding of ecosystems. 
Systems exist as nested struc-
tures – one or many systems op-

erate inside larger systems, which, in turn, operate 
in larger systems and so on – and all of these inter-
act within and across these scale breaks. Interacting 
systems can produce forces and emergent properties 
that do not equate to the sum of the parts of a sys-
tem. In other words, it is not possible to accurate-
ly characterise a system by simply describing it in  

MARISCO is an ecosystem-based approach  
to nature conservation; as such, we need to 
understand what an ecosystem actually is.

Changing challenges to biodiversity  
and new approaches
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Ecosystems act as bioreactors that capture  
radiation energy from the sun and convert  
it into chemical energy in the form of more  
or less complex molecules and biomass.

terms of its constituent parts. It is rather the interac-
tions of these parts that make a system. 

Correspondingly, an ecosystem is much more than 
the sum of its species. The species in ecosystems are 
continuously interacting. These interactions are relat-
ed to the exchange of energy, matter and information. 
At the most basic level, energy is the driver for all 
of phenomena in nature. In fact, ecosystems operate 
as ‘bioreactors’, capturing and using radiation energy 
from the sun and converting it into chemical energy 
or, rather, ‘eco-energy’. The end result of this con-
version process is the manufacture of elaborate and 
complex molecules with biomass and function. These 
also have the capacity to store remaining energy and 
even transfer it through and between systems. This 
captured eco-energy can be stored away in long-living 
organisms like trees or in organic compounds in the 
soils, or in fossil sediments. But it can also be used for 
maintaining food webs, including so-called producers, 
consumers and decomposers or destruents. 

By using energy in coalescent structures, ecosystems 
promote self-ordering and become more complex and 
more functional. This process of ordering matter leads 
to a build-up of biological information, which is ulti-
mately stored and processed as genetic information. Figure 5. Ecosystems are bioreactors defined by the stocks  

and flows of energy and matter.

Ecosystem

Consumers

Heat energy

Destruents

Producers

Solar Energy

Flow of  
chemical energy

Inorganic compounds, 
substrates and media



Ecosystems promote self-ordering  
and become more complex  
and more functional.
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The presence of living systems dramatically alters the 
physical state of the Earth system. For instance, a 
build-up in structure and biomass changes the light 
absorption and reflective abilities of the Earth’s sur-
face, which, in turn, influences surface and ambient 
temperatures. The capacity for water retention and re-
cycling above and below ground is also significantly 
enhanced by the presence of organisms. Again, this 
will influence local and regional climates, as well as 
determine the dynamics of natural and induced fires. 
Here we have examples of systemic processes that are 
caused by the interaction of system elements that can 
trigger new emergent properties and interactions, or 
have re-enforcing effects. These, in turn, can generate 
positive or negative feedback loops, as well as escala-
tion effects or synergies. 

Biodiversity is the variability of life, encompassing 

all its elements, patterns and processes. In the con-

text explained above, it takes on a very functional 

role in the development of the planet. 

The complex relationships that exist between all living 
forms and also between the living and non-living en-
vironment contribute to the regulation and support of 
dynamic processes. 

Ecological evolution

Biological evolution is accompanied by ecological evo-
lution, and both processes, of course, interact with 
one another. 

Ecological evolution is the process of self-organisa-

tion in biological systems that are inherently desi-

gned to create higher levels of order and complexity 

and, in so doing, increase the capacity in systems to 

capture and store incoming energy, water and nu-

trients. This ensures resources are made available 

to the increasing number of life forms being inte-

grated into the system, which ultimately results in 

changing the system’s environment. 

The efficiency of biodiversity in carrying out all func-
tions relating to flows and stocks of energy, matter and 
water is governed by biological evolution. Over evolu-
tionary time, species composition and function pro-
gress towards increasing complexity and this ultimate-
ly contributes to higher energy capture and storage 
efficiency in the ecosystem. The continuous supply of 
constant solar energy enabled early life forms to estab-
lish themselves and begin the process of growing their 
numbers. This early phase of genesis gave rise to the 
first effective energy capturing and storing structures, 
which allowed evolution to go to work in accelerating 
the generation of biological diversity. As biodiversity 
built more sophisticated forms and intricate connec-
tions across scales of time and space, so too grew 
nature’s capacity to harness and store energy. Life on 
Earth was now demonstrating capabilities of self-or-
ganisation and self-referential properties. This ‘down-
loading’ of energy from the sun to the Earth’s surface 
created ever more opportunities to support a greater 
abundance and diversity of life. The process of ‘bio-
logical building’ or self-ordering led to the evolution 

Changing challenges to biodiversity  
and new approaches
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Key points that structure  
the philosophy underpinning  
ecosystem-based MARISCO.

of increasingly sophisticated systems. These systems 
operated with greater efficiency and as semi-closed 
subsystems nested within the wider global ecosystem. 

This rather simplistic explanation of ecosystems, bio-
diversity and ecological evolution outlines some fun-
damental principles that underpin ecosystem-based 
MARISCO. 

A summary of the key principles is given below. 

> �Biodiversity is the variability of living systems, 

encompassing both system components and their 

interactions. 

> �Ecosystem function and services are dependent on 

the entire ‘form and function’ of an intact biodi-

versity. 

> �Ecosystem function and biodiversity are interde-

pendent in regulating ‘eco-energy’, water and ma-

terial flows.

> �Biodiversity function depends on biomass, infor-

mation and network within a system. 

> �Sensitivity and vulnerability to change, together 

with resilience to disturbance and adaptive capa-

city (see below) are biodiversity properties that 

support the processes of self-ordering and evolu-

tion.

Principles and benefits of a systemic per-
spective on biodiversity for ecosystem-based 
conservation management

Why this crash course on ecology in the opening chap-
ter of this manual? It is our belief that appropriate and 
effective action in conservation is best achieved once 
there is clear understanding and acceptance of the 
ecological principles and theories underpinning strat-
egies and practice. MARISCO subscribes to the princi-
ple that biodiversity is not only measured in numbers 
of individuals and species but, rather, represents a 
key condition of biological function and a process that 
encourages evolution and competition in systems on 
Earth. 

This functional description of biodiversity is used:

> �to guide our understanding of ecosystems and the 

services they provide to humans; 

> �as the basis for our understanding of the vulner-

ability of biodiversity to disturbance and change; 

and, 

> �to orient priority setting when it comes to deter-

mining what our really important conservation 

objects are. 

A systemic perspective of ecology and biodiversity 
recognises the planet as the ultimate ecosystem, con-
structed of a network of interrelated subsystems. The 
complex and nested nature of ecosystems often leads 
to widespread misunderstanding among managers 
and practitioners. Ecosystems exist as functional land-
scape units with no clear spatial definition. They rep-
resent compositional and conformational relationships 



within spatially defined patches in the landscape. In-
deed, ecosystems are entities with permeable, over-
lapping and continuously changing boundaries. There 
are some ecosystems that appear to have more clearly 
defined boundaries, such as lakes and rivers, while 
others are less discernible, such as savannahs or wet-
lands. This promotes an understanding that spatially 
ordered natural systems can appear to be either rela-
tively closed or open. 

It is important not to fall into the trap of overly com-
partmentalising nature. As already discussed, inter-
dependency and interactions are characteristics of 
nature that go beyond notions of independently oper-
ating components within a system. Take for example, 
wetlands. Many of the important wetlands across the 
world are a fusion of water bodies, swamps, grass-
lands and wet forests. 

Boundaries are difficult to distinguish and any attempt 
to do so may devalue the biodiversity interest of the 
ecosystem in question. Adopting the larger-scale per-
spective – for instance, understanding ‘wetlands’ in its 
entirety (swamps, grasslands and forests) – would be 
an appropriate step for securing the collective ecologi-
cal values of the ecosystem. This does not necessarily 
encumber the MARISCO process. 

When analysing ecosystems in MARISCO, it is effective 
to analyse and present the nested situation of systems 
composed of subsystems comprising sub-subsystems, 
etc. This ‘nestedness’ is an important characteristic of 
biodiversity that is not always sufficiently described by 
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simultaneously, part of a bigger whole.
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Applying the systems perspective to biodiversity 
provides people with a much more realistic  
perspective of the importance of nature

conventional definitions. Natural systems are self-reg-
ulating entities made up of smaller components. But, 
at the same time, they are part of a bigger whole. De-
scribing an ecosystem as a Russian doll suggests that 
each enclosed doll functions independently and must 
therefore be a self-contained, self-regulating system. 
This idea could not be further from the truth, given 
that all the nested subsystems are deeply intercon-
nected and the survival of the ultimate, macro-system 
is dependent on the interdependent dynamics and 
functions of the smaller subsystems within it. 

A more holistic, systemic approach to ecosystems 
helps practitioners to understand the relationship be-
tween human wellbeing needs and the function and 
services provided by biodiversity. More convention-
al representations of biodiversity can result in ‘blind 
spots’ – for instance, an inability to make connections 
between the value of apex predators, the sustained 
regeneration of trees in landscapes, and the avoidance 
of soil erosion. 

Figure 6. Although they may seem like Russian 

dolls, biological and ecological systems are made 

up of smaller interacting components and, at the 

same time, are part of bigger system.

System to be 
analysed / managed



A more developed functionality of  
ecosystems also implies a greater  
capacity for self-regulation and self-ordering,  
which indicates that they can actively contribute 
to their own maintenance and are not passively 
dependent on their environment.

Ecosystem functionality and vulnerability

A whole family of terms and concepts is available for 
describing the problems of biodiversity facing threats 
and vulnerability to change. The functionality of an 
ecosystem describes a certain state of ecosystems. 
It is characterised by inherent structures, ecological 
functions and dynamics that provide an ecosystem 
with the following conditions:

> �the necessary (energetic, material and hydric) 
efficiency; and,

> �the flexibility to demonstrate the development  
of resilience without abrupt changes in system 
properties and geographical distribution, and  
to respond flexibly to external change.XXI 

During natural succession, ecosystems become 

more efficient, regulated and closed – and more re-

silient

 
Let us consider this by means of an example: in the 

beginning of a site’s ecological evolution, bacteria 

on a rock surface cannot halt water run-off, part of 

the rock matter is washed away and the surface is 

left exposed to more or less dramatic temperature 

fluctuations between day and night. This is because 

energy is only stored in the rocks as heat and this 

gets radiated back into the environment at night. 

But the pioneering bacteria may prepare the ground 

for lichens and mosses, and these facilitate the co-

lonisation of other plants, which leads to soil for-

mation. Eventually, a forest may evolve containing 

a large amount of biomass and a thick humus layer 

that stores water even when there is no precipita-

tion. The fairly dense vegetation covering the soil 

prevents rapid water run-off and thus mitigates soil 

erosion and the loss of nutrients. Incoming (solar) 

energy is not stored as heat in the rocks, but rather 

as chemical energy enclosed in the living systems, 

or as latent heat in the ecosystem water retained by 

organisms and their detritus. The process through 

which ecosystems become increasingly regulated, 

efficient and closed (in terms of maintaining ener-

gy, matter and water within the system boundaries) 

can be observed as natural succession after the dis-

turbance of mature ecosystems (e. g. deforestation) 

or in primary new habitats, such as in sand dunes 

or volcanic rocks.

Figure 7. If the climatic conditions 

are relatively stable and allow long-

term plant growth, the diversity of 

life forms will continue to increase. 

The manifold species in diverse 

ecosystems represent pathways of 

downloading, storing and degra-

ding solar energy. The result of this 

activity is an increasing amount of 

biomass that is responsible for the 

ecosystem’s functioning. 
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Ecosystem functionality depends on the  
availability of abiotic master factors,  
as well as on the included biomass, information, 
and degree of interaction and networking.

At its simplest, the functional and operational resil-
ience of an ecosystem can be described using the 
principles of ecosystem theory. 

Ecosystems become more efficient and functional 
when they: 

• �harbour more biomass;

• ��contain more information; and, 

• ��are organised more complexly, with a high degree 
of networking among the system’s elements. 

 

Figure 8. In biodiverse tropical forest 

systems, efficiency in capturing 

energy is permanently maximised. 

Plant growth is three-dimensional 

and fractal. Epiphytes live on other 

plants and the leaves of epiphytes 

are, in turn, colonised by epiphytes 

of a second and third order (here 

epiphyllous bryophytes).

Figure 9. Hyper-efficient plant growth 

in productive forests can lead to na-

tural degradation and small collapses. 

Trees with epiphytes or plant mats on 

rocks can become too heavy causing 

tree-fall or small landslides. This crea-

tes habitats for pioneer plants, which 

will re-start succession. The process 

is part of the natural dynamics and 

adaptive cycles in ecosystems that 

lead to a balance between efficiency 

and resilience.

Figure 11. Ecosystem functionality 

depends on the availability of abiotic 

master factors (solar energy input, 

water, abiotic nutrients), as well as on 

the included biomass, information, and 

degree of interaction and networking.



Figure 10. A huge landslide caused 

by wood extraction and grazing. 

This kind of man-made degradation 

of ecosystems (the disturbance and 

elimination of biomass, informati-

on and networks) can result in the 

large-scale loss of regulating and 

stabilising functions.

Figure 12. The functionality of so-

cial systems also patently depends 

on mass (the number of people), 

diversity (e. g., the different kinds of 

knowledge and professions, genetic 

diversity) and network (interaction, 

e. g. through exchange of informa-

tion and matter, mutual support), 

as well as on the condition of the 

systems of higher order (other social 

systems like states; and ecosystems).

Threats degrade the 
key ecological attri-
butes of ecosystems – 
biomass, information, 
network, and master 
factors – and cause 
stress in the system.

InformationformationNetwork    

Biomass
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Sensitive ecosystems are prone to be impacted 
by external threats because they lack ‘defence’ 
mechanisms or a buffering capacity.

Whenever an ecological system is subjected to distur-
bance, a certain amount of degradation of its basic 
key ecological attributes (biomass, information and/
or connectedness) occurs. The extent of this loss in-
fluences the amount of functionality, which includes 
the remaining resilience in the system. This kind of 

negative change in state implies stress to the system. 
Too much degradation and subsequent stress and the 
system will change irrevocably or even expire. A dis-
turbance that causes a negative change of key ecolog-
ical attributes and stress in a biological or ecological 
system is called a threat. 

Ecosystems that have suffered some level of degrada-
tion as the result of an impact can become vulnerable 
to further changes and this puts them under threat. 
The sensitivity and change of exposure in an ecosys-
tem together constitute the impact of a threat. Some 
ecosystems are naturally less vulnerable to threats 
than others and have evolved the capacity to reduce 
sensitivity. 

An example: a forest vulnerable to climate change

 

According to the principles outlined above, a forest 

ecosystem would demonstrate a greater sensitivity 

and vulnerability to climate-change-related threats 

when it is already stressed. There may be any num-

ber of factors contributing to its stressed conditi-

on, including the extraction of biomass (e. g., timber 

harvesting, firewood cutting), which would, in turn, 

reduce productivity. Harvesting would also open 

up the canopy and expose the soil to radiation and 

precipitation. This lead to the system losing water 

and nutrients through soil erosion, for example. The 

forest could also experience a loss of regulative ca-

pacity due to a reduction in the amount of water 

stored in the ecosystem. Water loss throughout the 

forest ecosystem can end up impairing microcli-

matic regulation. 

Figure 13. Stress in an ecosystem is 

caused by external threats, which lead 

to the reduction of the availability of 

master factors, biomass, information 

and/or network, and thus imply a loss of 

functionality.

InformationformationNetwork    

Biomass
RISK

THREAT

STRESS



Vulnerability has to be understood and analysed 
systemically as a phenomenon of complexly inter-
acting processes.

Other forms of stress could be caused by the loss of 

information as a consequence of the extinction of 

top-predators or the loss of plant species diversity 

due to pollution. Such changes can dramatically al-

ter the regulatory function of a forest ecosystem, in-

cluding nutrient cycling and population dynamics. 

The network function of a forest can be disrupted 

by the introduction of alien species that often re-

sults in the loss of native species. Displacement of 

native species causes a breakdown in the trophic 

structure, affecting not just primary production 

but also the wider food web. Once this happens, 

the supporting and regulating processes of forests 

diminish and the resilience of the ecosystem is im-

paired. Disturbance to a forest may take the form 

of physical disruptions and barriers such as dense 

networks of roads. Forests can become fragmented, 

leading to a loss of permeability for many species. 

If climate change is then factored in, the loss of re-

silience caused by the other environmental stresses 

means the system is less able to cope with the un-

predictable weather patterns (e. g., extreme tempe-

rature events, droughts or strong rainfall). There is 

scientific evidence to suggest that any substantial 

loss of or change to the forest’s structural attributes 

or natural composition can reduce its capability to 

attenuate local temperatures. Such changes would 

expose sensitive species and processes to the nega-

tive impacts of extreme temperature fluctuations. 

Within the wider landscape, if there has already 

been degradation or loss of habitats then any oppor- 

tunities for the more mobile species to escape and 

seek out other forested landscapes are likely to be 

limited by the loss of connectivity and permeability. 

Vulnerability has to be understood and analysed 

systemically as a phenomenon of complexly inter-

acting processes. Stresses, threats and their contri-

buting factors – whether climate-change-related or 

not – cannot be understood in isolation.

Figure 14. Recycling of precipitation –  

the interaction of intact forest  

ecosystem with the climate system. 

The forest contributes to the local 

and regional regulation of a climate 

required for forest maintenance 

(Petén, Guatemala).
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It is important to think and act bigger,  
beyond the local scale.

The unfolding biodiversity crisis  
and its consequences for effective 
conservation

More complex, more globalised and less  
predictable
The conditions in most ecosystems across the surface 
of the planet have altered to different degrees because 
of the impacts of a rapidly growing human population. 
Our scientific understanding of these changes has in-
creased our understanding of humankind’s dependen-
cy on biodiversity and of the vulnerability of human 
existence should the loss and degradation of global 
ecosystems go unchecked. This understanding expos-
es the complexity of both nature and our relationship 
with it. A more sophisticated perspective of ecosys-
tems and the way we should manage humankind’s 
dependency on them (without in any way diminish-
ing or losing their function and services) has become 
the new directive for conservation. Earlier strategies 
in conservation that operated using simpler models of 
species and habitat protection no longer provide ap-
propriate solutions for resolving the complex challeng-
es facing the world. 

In earlier times, conservation often meant the abate-
ment of single threats that were generated locally, such 
as the overhunting of a game population, or the local 
pollution of a river. With human development – char-
acterised by the growth of population, demands, de-
velopment infrastructure and resource use – the trend 

goes from single local impacts on biodiversity to more 
complex threat situations with regional or even global 
processes becoming involved. For example, previous-
ly, it would have been relatively easy to prevent the 
local degradation of biodiversity at remote conserva-
tion sites; however, nowadays, the driving factors of 
globalisation, such as the global demand for agricul-
tural commodities or global climate change, cannot be 
ignored in even these remote sites. 

A world-view perspective of human dependency on 
global ecosystems is forcing change in the way we 
manage systems and human activities. It is prompt-
ing moves away from traditional solutions towards 
cause-effect problems and the development of strat-
egies that attempt to address the complex issues of 
non-linear relationships and feedback loops associat-
ed with human disturbance. 

Uncertainty features prominently in complex systems 
and this always presents managers with goal- and tar-
get-setting problems when formulating strategic plans. 
The solution to such uncertainty is not to attempt to 
eliminate it, as this would deny its importance in the 
dynamics of systems. Instead, the better approach is 
to embrace it as part of the system. When working 
with unknowns, scale and perspective constitute an 
important part of understanding indeterminacy. Often, 
what appears hidden and uncertain at one scale of 
resolution becomes apparent at another. When work-
ing at the site- and landscape-scale, it is often the 
case that, by taking a wider perspective of a situation 
(in other words, by putting it into a bigger context), 
some of the contributing factors to site-specific uncer-
tainty may be revealed. 



The performance of complexly stressed complex sys-
tems cannot be predicted. This means that, in man-
agement, indeterminacy and uncertainty must be 
reflected in conceptualisation and planning. Metasys-
temic management approaches identify and work with 
the interrelated factors that drive threats to biodiver-
sity. They do not espouse the management of single 
ecosystem components at a local scale without seeing 
the bigger picture. This may suggest that it is impor-
tant to think and act bigger, beyond the local scale – 
even if this is not facilitated by current legislation and 
management regimes. 

Ever faster  …
The rapid development of technology has engendered 
an exponential growth in the human exploitation of 
natural resources. Very little of the original global eco-
system remains unexploited or utilised. Accelerated 
socio-economic growth contributes greatly to uncer-
tainty as the planet’s systems respond to this trend 
in increasingly unpredictable and erratic ways. These 
rapid changes in conditions require management in all 

fields, and in conservation in particular, to repeatedly 
modify and adapt to new circumstances as they arise. 
This represents a very different approach to earlier 
strategies involving building desired conditions and 
resistance. As such, ‘conservative’ conservation that 

strives for the maintenance of a status quo becomes 
more difficult, if not impossible. 

The adaptive management of threats and risks 
in natural and social systems
Conventional conservation practices operate under 
principles of reactive (crisis) management, sometimes 
referred to as ‘countermovement’. Routinely, the strat-
egy is to repair any damage to ecosystems or habitats 
caused by degradation or manipulation – an approach 
that somewhat typifies most forms of human manage-
ment. To a certain extent, this kind of reactive man-
agement is also adaptive in the sense that it builds 
upon former experience. 

Complex living systems are characterised by an inher-
ent capacity to adapt to disturbance and change and, 
in so doing, strive towards an optimum state of re-
source exploitation. To reach a state of high resilience 
and maximum functional capability, a system must 
invest in growing three fundamental key ecological 
attributes: biomass, information and network. During 

a growth phase, an increase 
in any of these three growth 
forms is achieved when 
environmental conditions – 
the master factors including 
water availability, nutrients 
and temperature – are op-
timum. A typical growing 

ecosystem is a young forest that stores increasing 
amounts of biomass in trees and soils, becomes more 
species-rich and complex, and has increasing regula-
tive capacity.

‘Conservative’ conservation that strives  
for the maintenance of a status quo becomes  

more difficult, if not impossible.
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Adaptive cycles: all complex living systems  
are characterised by an inherent capacity to  
deal with disturbance and change.

In natural systems, biological  
selection optimises towards better  
adaptive capacity.

As resources become scarce and conditions deterio-
rate, the system graduates to a conservation mode, 
which identifies a period in its cycle of higher energy, 
material and hydric efficiency. By this stage the sys-
tem should have built up enough resilience to be able 
to withstand certain levels of impact and disturbance. 
No system will remain immune from disturbance and 
change once it has reached a certain threshold that 
represents resource constraints and diminished oppor-
tunities. A collapse or release phase is inevitable, after 
which point a system may reorder itself or shift to a 
new regime. 

A collapse in a system does not always result in the 
loss of valuable information that has built up over 
time. For example, catastrophic fires in forests can de-
stroy much of the above-ground vegetation and bring 
about the local extinction of numerous animal species. 
However, remarkably, such forests appear to stage a 
rapid recovery, which points to residual information 
and biological material being stored in the system – 
seed banks, unburnt logs and other forms of genetic 
refugia. 

After the disturbance event, the system demonstrates 
the ability to recover. This period in the cycle of a sys-
tem is referred to as the restoration phase. Legacies 
in the system build new structures and connections 
to restore the bigger system and regain functionality. 
More than likely, the ‘restored’ system will be different 
from its original parent in terms of its information and 
network structures. Furthermore, it might be better 
prepared for the kinds of disturbances that caused the 
initial release phase. 

To some extent, human social systems mimic patterns 
observed in nature. Political organisations, countries 
and empires have gone through cycles of rapid growth 
fuelled by aggressive resource exploitation, followed 
by periods of relative socio-economic stability and, fi-
nally, by unrest, instability and collapse. In most cas-
es, unforeseen forces have triggered the unexpected 
decline and demise of civilizations or state integrity. 
Recovery has not always happened, but when it does, 
the new socio-political order is invariably different 
from the original one. As in natural systems, growth 
and release cycles occur at all levels and scales of 
resolution. If the cycle can in some way be structured 
and moderated – strategically ‘engineered’ rather than 
left to its fate – then what we have is ‘adaptive man-
agement’. 

Adaptive management is best described as a process 
that allows micro-collapses within a system, when-
ever an external disturbance shows that the system 
needs reorganisation. Adaptive management is mis-
take-friendly because it encourages systematic learn-
ing from errors in order to build more efficient and 
resilient systems.



The belief is that, by adopting principles of adaptive 
management, the task of protecting biodiversity will 
be both more resilient and robust. In some cases, this 
process may require a complete restructuring of exist-
ing conservation strategies. Adaptive management is 
not only about effective learning from experience; it 
may also include unlearning in order to reorganise the 
knowledge required for effective management. Such 
dramatic measures imply that adaptive management 
is more than just a potential mode of conservation 
practice; rather, it is a new way of dealing with know-
ledge management and is a distinctive brand of phi-
losophy that provides the basis for an alternative form 
of interpreting and doing things. 

From data and information to knowledge  

and intelligence

As mentioned above, information is one of the fun-

damental key attributes of ecosystems. The develop-

ment of information and knowledge is an inherent 

characteristic not only of human culture, but also of 

evolving ecosystems and biological evolution. The 

formation and growth of ecosystems represents a 

transitional process from chaotic beginnings to-

wards increasing states of order. Even though the 

concept may seem strange, organisms and ecosys-

tems permanently generate, store and apply infor-

mation. Indeed, this is a vital trait that is required 

for maintaining functionality. Therefore, effective 

ecosystem-based management will take care of the 

information in the ecosystem and use it wisely.

The raw material of information is data. Data is a 

(symbolised) representation of conditions, ideas or 

objects that, in their corresponding receivers, can 

eventually be perceived and used as information. 

Data becomes information when a receiving system 

uses it and makes sense out of it. Information is a 

message that can effect a reaction in the receiver. 

We can define knowledge as ‘information in cont-

ext’, the ability to interpret incoming information 

against the background of previously processed and 

stored information and knowledge, i.e. memory. The 

ability of an organism to acquire and store knowled-

ge and then, at a later stage, demonstrate approp-

riate behaviour to a situation is part of nature’s 

inherent intelligence. Intelligence in organisms is 

the result of the perpetual application of knowled-

ge and information to solve evolutionary problems 

and thus maintain functionality and a sustainable 

existence. 

During the ongoing functioning of a system, this 

stored knowledge is repeatedly applied and tested. 

Wisdom would be the knowledge that has been suc-

cessfully tested and confirmed to be useful in the 

context of the system’s functioning. Intelligence 

would be the contribution of wisdom, knowledge 

and information to maintain a system’s functiona-

lity and sustainable existence. At multiple levels of 

organisation, nature acquires resilience and adap-

tive responses to disturbance and environmental 

changes.XXII

A successful institution or project will be fully awa-

re of the relevance of generating not only informa-

tion and knowledge, but also wisdom and intelli-

gence. Knowledge can be theoretical and picked up 
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… humans are characterised by their 
ability to reflect on future situations 
and by their ability to act before a 
crisis in order to prevent it.
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in books. Wisdom and, ultimately, intelligence are 

generated by the practical application of knowled-

ge. If this message is adequately considered, the 

conclusion is that, in management, merely genera-

ting databases or increasing amounts of knowledge 

will not be enough. It can also be concluded that 

knowledge management cannot be outsourced and 

delegated to third parties like researchers or staff 

handling information technology. Knowledge and 

intelligence management must be an integral part 

of any managing action.

 

When comparing natural and cultural systems, it is 
also important to stress the contrasts that exist be-
tween them. Non-human systems in nature respond 
to disasters and less destructive perturbations by 
building resilience through processes of evolution and 
adaptation. Both strategies are driven by reactions or 
responses of genes to forcing factors, and these distur-
bance events are either intermittent and catastrophic 
or, more commonly, constant and intermediate. The 
instinctive nature of this cause-effect relationship 
sharply contrasts with the more deterministic tenden-
cies that characterise cultural systems. The human 
ability to plan, to analyse existing conditions and com-
pare them to past ones or check them in the light of 
theoretical knowledge, and then to predict future out-
comes allows them to shape their environment. Hu-
man behaviour and cultural landscapes are strongly in-
fluenced by proactive tendencies towards risk aversion. 

Risk management evolved in domains where the 
avoidance of damage was considered to be very im-
portant, such as in disaster prevention, safety man-
agement or the insurance business. In general terms, 
a risk is nothing other than a future event that will 
occur with a certain probability and may cause a giv-
en impact in a system. It can have either a positive 
or negative effect. However, popular concepts of risk 
imply a certain level of threat. 

Figure 15. From information to intel-

ligence: knowledge must be tested 

by applying it in practice to generate 

solutions and sustainability. A suc-

cessful institution doesn’t just manage 

information and knowledge, it also 

actively works to generate wisdom and 

intelligenceXXIII. 
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Conservation action must learn to adopt  
a rapid-response and adaptive approach  
to problem solving. It needs to be better 
prepared to deal with unexpected changes  
to the environment.
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Adaptive risk management3

Risk management comprises three main 
elements: 

• �risk search and perception;
• risk assessment;
• �risk response.

Risk search and perception describes the first impor-
tant stage in the process of identifying or anticipating 
as many potential risks as possible to the conservation 
targets. In too many cases in the conservation arena, 
risks have been realised after they have emerged as 
realised threats. There are even a number of exam-
ples of this happening at the global scale, such as the 
acidification of oceans due to excess atmospheric CO2. 
Similarly, the dramatic loss of Arctic sea ice took most 
scientists by surprise because the magnitude currently 
observed had not been anticipated. 

There are also examples at the species level of unde-
tected risks that have quickly developed into problems. 
For instance, in north-eastern Germany the normal-
ly drought-resistant oak suffered an unexpected and 
large-scale dieback following a run of dry and warm 
summers. At the time, scientists were not anticipating 
the complex disease in oak, which is currently affect-
ing these trees. 

Another example of an unsuccessful risk perception in 
conservation is that of the European policy on ‘climate 
protection’. The promotion of renewable energy sourc-
es, such as biofuels, during the last decade, led to 
massive, rapid and unforeseen changes in agriculture 

and the landscape. By the time conservation stepped 
in, the changes were already quite visible. 

Many of the problems encountered today in conser-
vation are unexpected and fast acting. The traditional 
approach of implementing business-style manage-
ment plans that remain unchanged for five or ten years 
is no longer appropriate for dealing with prevailing 
uncertainty. Conservation action must learn to adopt 
a rapid-response and adaptive approach to problem 
solving, and has to be better prepared to deal with 
unexpected changes to the environment. To do this, 
it must put in place scenario-based, proactive and 
preventive measures for dealing with uncertainty and 
rapid change

Working towards the abatement of recognised and 
realised threats is not enough. It might be of great-
er strategic importance to be more risk-robust and 
prepared for surprises, and to anticipate worst-case 
scenarios. The climate change studies that started in 
earnest after the Rio Earth Summit brought to the at-
tention of scientists the need to be more intuitive in 
their research about uncertainty. Scenario testing has 
since emerged as a credible strand of environmental 
science. Understandably, any attempt to formulate a 
hypothesis and design a follow-up experiment when 

 3  Authors: Pierre L. Ibisch, Peter R. Hobson 

and Laura Geiger.
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The ability to perceive and realistically assess  
risks is important, but it often requires a change 
in (management) culture.

so much uncertainty exists is likely to involve a certain 
degree of speculation and subjectivity. After all, that 
is the nature of scenario testing. There is a tendency 
for scientists to opt for the more optimistic and least-
worst-case scenario. This certainly happened in the 
early days of climate change impact research. The lat-
er emergence of evidence of climate change impacts 
made clear that this optimism was unfounded. The 
tendency towards optimism is a profoundly human 
trait that has contributed to the survival of our species 
and is more easily understood in the context of earlier, 
less complicated periods of civilisation. However, in 
today’s world, most natural ecosystems are modified 
and are behaving in increasingly unpredictable ways. 
The baseline from which we operate must also change 
towards being one of increased wariness and caution. 

On the one hand, optimism nourishes motivation for 
action and progress; on the other hand, ignorance 
about risks may lead to ineffectiveness or even failure. 
The ability to perceive and realistically assess risks is 
important, but it often requires a change in (manage-
ment) culture. 

To change direction and move away from the school of 
science that has provided conservation with conven-
ient, linear, cause-effect evidence is not an easy task. 
It complicates the picture by throwing up ‘fuzzy’, un-
assertive assumptions about the impacts or potential 

risks of given threats to biodiversity conservation. The 
unwillingness of scientific conservationists to specu-
late about future risks can be a major hurdle for de-
livering a sound risk assessment. One could debate 
the philosophy of science and what constitutes ‘good’ 
science but this would divert attention away from the 
concerns raised in this manual. For the moment, we 
will use the term ‘post-normal science’ to describe 
the philosophy underpinning the applied principles of 
adaptive management used in MARISCO. 

Adaptive management practises principles of post-nor-
mal science in as much as it fully acknowledges the 
enormous uncertainty and indeterminacy inherent in 
complex systems. To practitioners, uncertainty trans-
lates as ‘non-knowledge’ and unpredictable conditions 
that often lead to unavoidable surprises and mistakes. 
In some cases, what is believed to be rigorous sci-
entific evidence can turn out to be misleading. The 
answer is not to abandon existing scientific practice, 
as to do so would be short-sighted and foolhardy. 
Instead, a more pluralistic approach is required that 
harvests appropriate concepts and applied principles 
from science. 

All of the points raised so far provide context for risk as-
sessment and for the broader task of risk management. 
We are now a little clearer about the nature of uncer-
tainty and the need to be more accepting of it, rather 
than averse to it. A non-knowledge-based risk-man-
agement approach would also be rooted in the pre-
cautionary principle that it is better to prepare for an 
unlikely risk that later turns out to be based on wrong 
assumptions, than to be negatively surprised by a risk 
that could not be modelled from existing evidence.



Risk management is about adopting  
a general attitude, rather than carrying  
out simple working procedures.
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The task of identifying risks requires some logical 
thought and structure and, to achieve this, it is im-
portant to prioritise both actual and potential critical 
factors for action. Risk management is the basis for 
effective adaptive management in a rapidly changing 
world. The acknowledgement that uncertainty will re-
sult in mistakes being made in conservation encourag-
es a culture of mistake-friendly adaptive management. 
It also prompts an iterative approach to management 
that uses a stepwise process comprising: action- 
monitoring-evaluation-learning-adaptation. 

If managers fully acknowledged uncertainty and the 
inherent ‘riskiness’ of complex systems, they would 
not only carry out ongoing horizon-scanning and 
threat-risk scenario exercises, but would also be less 
confident about their own actions. A mistake-friendly 
adaptive management approach would be constantly 

Figure 16. Adaptive management is  

cyclical and constantly revises its 

conceptual design and effectiveness. 

Adaptive risk management is a parallel 

and interlinked process that allows for 

checking in any phase of the project 

cycle where risks appear or where  

they may be generated by the implemen-

tation of strategies.
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Apart from threats that cause stress  
by degrading master factors or key ecological 
attributes, it is relevant to recognise and  
manage risks that may potentially evolve  
into real threats.

prepared to detect failures in the underpinning con-
cepts, goals and activities of management that can 
lead to ineffectiveness or even harm – what one might 
call ‘management-induced risks’. Thus, an effective, 
adaptive risk-management approach integrates mech-
anisms and steps for self-questioning and self-testing. 

 

From risk management to ecosystem-based 
adaptive vulnerability management in  
conservation
Vulnerability management in conservation is related  
to risk management, but it involves a more compre-
hensive, functional and dynamic process. It acknow- 
ledges: 

• the relevance of dynamic and interacting risks; 

• �different entry points of strategies that tackle spe-
cific problems or enhance the viability of conser-
vation objects by strengthening their resilience and 
adaptive capacity. It achieves this by focusing on 
the fundamental key ecological attributes of eco-
systems: biomass, information and network.

Figure 17. Conceptual model of the aspects and 

factors relevant for adaptive and proactive vul-

nerability management. Apart from threats that 

cause stress by degrading master factors or key 

ecological attributes, it is relevant to recognise 

and manage risks (together with their root caus-

es) that may potentially evolve into real threats. 



Naturally complex ecosystems shall be managed 
with due consideration to emergent properties, 
non-linearity or feedback loops, as well as to the 
main drivers of self-organisation and evolution.

To a practising conservation manager, what does ‘eco-
system-based adaptation to change’ actually mean? It 
is worthwhile referring to some of the principles of the 
‘(radical) ecosystem approach’, which constitute sim-
ple non-prescriptive guidelines for open-ended adap-
tive action (heuristics) and which are also rooted in 
ecosystem theory and ecology.

A radical ecosystem approachxxiv 

Ecosystems as complex, nested systems that change 
permanently and dynamically

> �Principle 1: The ‘Earth super-ecosystem’ is a com-

plex higher-order system of nested and/or over-

lapping and interacting subsystems.

> �Principle 2: Human systems (the anthroposys-

tem comprising both humankind’s biological po-

pulation and social systems) are an integral and 

dependent part of the global ecosystem, and all 

laws of nature that rule the functioning of this 

system should equally apply to the anthroposys-

tem. Biodiversity in particular will benefit from 

improving the thermodynamic efficiency of the 

anthroposystem.

> �Principle 3: Naturally complex ecosystems shall 

be managed with due consideration to emergent 

properties, non-linearity or feedback loops, as 

well as to the main drivers of self-organisation 

and evolution. The laws of thermodynamics are of 

special importance for understanding the functi-

oning and change of systems.

> �Principle 4: The ecosystem approach shall be un-

dertaken at the appropriate spatial and temporal 

scales. In a socio-economically and politically glo-

balising world that is facing imminent threats re-

lated to global environmental change, ecosystem 

management must be implemented at the local, 

national and global scale.

> �Principle 5: Recognising the varying temporal 

scales and lag affects that characterise ecosystem 

processes, objectives for ecosystem management 

should be set for the long term.

> �Principle 6: Management must recognise that  

change is inevitable.

Maintaining the sustainable function of the global 
ecosystem as a key priority

> �Principle 7: Conservation of ecosystem structure 

and function, as a prerequisite to maintaining eco-

system services, should be a priority target of the 

ecosystem approach. Maintaining the function 

of the global ecosystem and avoiding significant 

state shifts of the Earth system (that comprises all 

other ecosystems and species, as well as all social 

systems) must be the overarching goal of human 

development and biodiversity conservation.
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No ecosystem should be treated in isolation;  
adaptive strategies for global change must  
be an integral part of ecosystem management,  
as well as a means to mitigate the effects of  
global change.

> �Principle 8: Ecosystems must be managed within 

the limits of their functional capacity, and ecosys-

tem managers or users should consider the effects 

(actual or potential) of their activities on adjacent 

and other ecosystems. Ecological deficits created 

by the human use of ecosystem services shall 

not be compensated by the externalisation of en-

vironmental costs to other systems, but shall be 

reduced by seeking self-sufficiency (comprising 

strategies of sustainable degrowth in line with 

the carrying capacity of the ecosystems that are 

supporting a given social system).

> �Principle 9: Due consideration must be given to 

the interlinkages between ecosystems, particular-

ly in the context of global environmental change 

and human globalisation. No ecosystem should be 

treated in isolation; adaptive strategies for global 

change must be an integral part of ecosystem ma-

nagement, as well as a means to mitigate the ef-

fects of global change.

> �Principle 10: The ecosystem approach should strike 

an appropriate balance between the conservation 

and exploitation of biological diversity. Ecosystem 

use and its consequences must not compromise the 

functionality of the global ecosystem.

Responsible social participation, economic interests 
and future generations

> �Principle 11: Management objectives for land, wa-

ter and living resources are a matter of societal 

choices. Participatory decision-making shall take 

into account the interests of future generations, 

irrespective of the constraints to development 

opportunities for current generations and stake-

holders.

> �Principle 12: Holistic management principles that 

recognise the virtue and gains of the economic 

evaluation of ecosystems should be practised. 

Equally, ethical and practical limits to the econo-

mic valuation of biodiversity shall also be respec-

ted.

> �Principle 13: Management should be decentrali-

sed to the lowest appropriate level, keeping verti-

cal coherence between higher intervention levels 

and horizontal coherence between development 

sectors and scientific disciplines. Ideally, the 

structure, behaviour and institutional arrange-

ments of management systems should reflect the 

nested, complex systems of nature.

> �Principle 14: The use of local, regional and global 

ecosystem services shall follow the principle of 

equitable benefit sharing. All aspects of human 

development should be regulated and measured 

using appropriate indicators of ecological sus-

tainability and equitable benefit sharing. These 

indicators of sustainability should reflect ecosys-

tem function, efficiency and resilience (principles 



and measures of thermodynamic efficiency apply 

here), as well as social justice among present and 

future generations.

Use of information, proactive adaptive management 
and post-normal science

> �Principle 15: The ecosystem approach shall con-

sider all forms of relevant information, inclu-

ding scientific, indigenous and traditional local 

knowledge, innovations and practices. In additi-

on, all relevant sectors of society and scientific 

disciplines should be included in the process. 

Limits to knowledge, knowledge gaps, uncer-

tainty and blind spots must be factored into all 

aspects of practice and management. While evi-

dence-based management demonstrates good 

practice, a competent and conscious dealing with 

non-knowledge is a fundamental part of complex 

ecosystem management. Adaptive management 

should be as proactive as possible, anticipating 

potential impacts of future changes. A post- 

normal science perspective recognises the cogni-

tive limitations of humans and provides import-

ant insights for complex systems management.

The set of principles and condi-
tions outlined above have been 
explored as a way of bridging the 
theory/practice gap. The follow-
ing guidelines and conditions are 
contextualised for the delivery of 
MARISCO, focusing more on the 

adaptation of ecosystems and dependent systems to 
change. We do not see an end-point to the evolving 
understanding and practice of ecosystem-based adap-
tation. New experiences and continuing exposure to 
novel problems force us, as applied scientists, to re-
think our concepts and models and to adjust practices 
accordingly. As happens in the natural world, these 
social constructs change and adapt to new circum-
stances; knowledge emerges, evolves and, in some 
cases, dies.

> �Ecosystems that have not been irreversibly altered 
are able to self-order if the stresses are significantly 
reduced.

> �It is important to recognise and accept that the 
re-ordering and natural adaptation of ecosystems to 
change or forcing factors will not follow predictable 
or desired pathways.

Participatory decision-making  
shall take into account the interests  

of future generations.

Limits to knowledge, knowledge gaps,  
uncertainty and blind spots must be factored  
into all aspects of practice and management.
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MARISCO can facilitate adaptation to climate 
change, but only if it is integrated into a broader 
concept of ecosystem-based climate management 
and ecosystem-based sustainable development.

> �All ecosystems at whatever scale are dependent on 
the condition of surrounding ecosystems and also 
on the condition of ecosystems at higher or lower 
orders of scale. 

> �Ecosystem resilience and adaptation are dependent 
on a full complement of the three ‘growth forms’ of 
biodiversity – biomass, information and networks. 

> �The full complexity of nature cannot be described or 
understood. There will always be many unknowns 
and unknowables. 

> �It is probable and plausible that the prioritisation 
and conservation of more viable and functional sys-
tems will promote greater effectiveness in a system’s 
ability to adapt and survive rapid and unpredicta-
ble environmental change. Planning must take into 
account the whole ecosystem and its context (sur-
rounding environment).

> �Planning should factor in complexity and not as-
sume that a few isolated strategies can produce easy 
solutions.

> �Understanding the processes and structures of eco-
logical evolution is fundamental to all management 
practices concerned with natural resources; par-
ticularly, in the current context of climate change. 
Ecosystem-based adaptation or mitigation cannot be 
practised in isolation. Instead, strategies must adopt 
ecosystem-based climate management.

> �Practice cannot assume that action is dependent on 
the existence of full evidence, information or knowl-
edge as this is unrealistic.

> �Practice should not assume that it can improve on or 
substitute natural self-ordering processes with pre-
scribed management. 

> �Practice should not assume that it can restore or 
create a desired ‘original state’ of the ecosystem, as 
this defies the fundamental principles of ecology – 
change, adaptation and evolution.

> �Practice must be prepared to demonstrate flexibility, 
willingness to adapt to changing circumstances and, 
above all, acceptance of uncertainty.

> �Practice must design a strong element of learning 
into management (based on observation, monitoring 
and evaluation). 

Ecosystem-based sustainable development

If a more holistic, ecosystem-based biodiversity con-

servation and sustainable development concept is 

adopted, which includes ecosystem-based adaptati-

on to environmental change, the artificial distincti-

on between mitigation and adaptation becomes ob-

solete. MARISCO can facilitate adaptation to climate 

change, but only if it is integrated into a broader 

concept of ecosystem-based climate management 

and ecosystem-based sustainable development.
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Aren’t there already approaches 
and tools available that facilitate 
handling the complex and ongoing 
biodiversity crisis? What is MARISCO 
about, and what are the outcomes  
of MARISCO exercises?

Other approaches in conservation that offer versions of 
adaptive management do already exist. These include 
theoretical concepts and models, as well as practical 
methods and tools. Some recognisable practices in-
clude: working with conceptual models, stakeholder 
participation, permanent ongoing documentation, 
transparent decision-making processes, revision cy-
cles, facilitating permanent learning and adaptation, 
and the standardisation of terms and methodological 
steps4. What was still needed was a more dynamic 

approach – something that did not stop short of cur-
rent snapshot analysis and, instead, created more 
awareness about actual challenges to biodiversity con-
servation. We needed more future orientation, more 
proactivity, and more risk appetence (willingness to 
identify and address risks – both in situation analysis 
and also in strategy design). 

MARISCO builds on the existing successes and 
strengths of CMP’s Open Standards for the Practice 
of Conservation, but it is more than just another prac-
tical method for planning adaptive strategies for con-
servation. It is underpinned by a strong philosophy 
and theoretical platform that includes ecosystem and 
complex systems theories, as well as non-equilibrium 
thermodynamics. Rather than applying a ‘cook book’ 
principle to conservation, MARISCO demands justifi-
cation and a rationale for each action taken. What is 

 4  Mainly, CMP’s Open Standards for the 

Practice of Conservation and TNC’s 

earlier Conservation Action Planning
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more, it offers a great capacity for flexibility and adap-
tive change. 

This guide invites practitioners to adopt a step-wise or 
staged approach to planning; there is no set require-
ment to apply all the stages in one exercise (see Part II).

MARISCO’s outcomes are designed to be robust to 
change and risk at several scales, including local land 
use and climate change. The concrete outcomes of a 
full MARISCO exercise comprise the following:

> �A systemic and dynamic situation analysis of the 
conservation site and conservation objects, includ-
ing biodiversity and ecosystem services. Any threats 
and risks that actually or potentially contribute to 
the stress and vulnerability of biodiversity objects 
are also mapped out.

> �A definition of the geographical scope of manage-
ment, informed by all sources of information includ-
ing the systemic situation analysis.

> �An overall strategy based on the principles of eco-
system-based conservation, which includes a vi-
sion, management objectives, specific strategies 
and activities, and a monitoring plan. Also part of 
this process is a critical evaluation of existing and 
new strategies to prevent or reduce the risk of failure 
and secondary, management-induced risks.

MARISCO also provides an opportunity to learn and 
share knowledge. It promotes general awareness and 
critical thinking about the risks and vulnerabilities of 
ecosystems and conservation objects to global change. 
Workshops act as training events for stakeholders and 
are designed to engender a collective interest and will-
ingness to understand environmental problems, and to 
try and resolve them. 

The results of MARISCO exercises are dependent on 
the collectiv e knowledge and resources of the partic-
ipants and stakeholders involved in the planning ex-
ercise, and also on the willingness of the group to be 
creative and ‘risk-appetent’.

 

MARISCO workshops act as training events  
promoting general awareness and critical thinking 
about the risks and vulnerabilities of ecosystems 
and conservation objects to global change.

Rather than applying a ‘cook book’ principle  
to conservation, MARISCO demands justification 

and a rationale for each action taken.

MARISCO’s outcomes are designed to be robust to 
change and risk at several scales, including local 

land use and climate change.



Adaptive thinking and practice has been an  
inherent part of human survival and existence  
throughout history.
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1. �How do you want to work with 
MARISCO? How do you want to use 
the manual?5

MARISCO’s value and scope are described in the in-
troduction; however, it is worth reiterating the range 
of possibilities for using the planning process. MARI-
SCO is already used in the learning environment to 
deliver skills to higher education students in project 
planning and leadership. The specific context used is 
biodiversity conservation but this does not rule out its 
wider application in environmental and social stud-
ies. Within the conservation sector, MARISCO has 
shown it has considerable value in the review and 
amendment stages of existing management plans. 
It has provided ongoing management practices with 
an effective means of: informing the process, iden-
tifying existing knowledge gaps, highlighting poten-
tial risks and areas of uncertainty, and building both 
resilience and adaptability into future planning pro-
jects. The combination of knowledge-mapping and 
raising awareness of uncertainty, as well as identify-
ing potential blind spots, is a hallmark of MARISCO.  

What is a conservation site?

MARISCO means ‘Adaptive MAnagement of Vulnera-

bility and RISk at COnservation sites’. Does the title 

imply restricted use in protected-area management? 

The use of the term ‘conservation site’ in MARIS-

CO has a wider meaning than just ‘protected area’, 

which is a legally defined conservation site belon-

ging to one of the typical national or international 

categories, such as biosphere reserves or national 

parks. The term ‘conservation site’ can be applied to 

landscapes at any scale where there is societal con-

cern for the status of its biodiversity. In this sense, 

a conservation site can be applied to an ecoregion, 

biocorridor, protected area, county or country. The 

approach uses a nested procedure, which it applies 

across scales to various sites that spatially include 

each other. There is no restriction in terms of size 

or scale. Inevitably, as the scale increases, the detail 

and depth of analysis will diminish. 

MARISCO’s broad appeal necessitates an open struc-
ture and approach to the method. This manual targets 
groups ranging from university teachers and students 

B.  
Technical guide

5 By Pierre L. Ibisch & Peter Hobson
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Introduction to the technical guide

in fields related to biodiversity conservation and plan-
ning, to conservation practitioners working on protect-
ed areas or for governmental conservation administra-
tions and non-governmental organisations. The strong 
underpinning theory invites further research and de-
velopment by academics, which, as the science basis 
develops, is likely to result in its gradual evolution. 
Equally, as the method is used more widely in increas-
ingly varied situations, practitioners will wish to adapt 
the process to specific cases. In its current form, the 
manual is made for coaches and trainers who facilitate 
MARISCO exercises, rather than for workshop partici-
pants or project decision-makers. 

2.	What is a MARISCO exercise and 
what are its typical components?

MARISCO is a visualised systematic process de-
signed for collecting, ordering and documenting both 
knowledge and non-knowledge related to biodiversity, 
threats and drivers of change, as well as the (previous) 
conservation management for a given site. It reflects 
the perceptions, assumptions and knowledge of peo-
ple who participate in the exercise. 

The method employs an ordered, stepwise approach 
to planning and, ideally, all stages of the process 
should be completed by conservation organisations 
that are working towards producing a risk-robust 
strategy for designated protected areas or landscapes. 
However, ideal conditions rarely arise and, if time and 
resources are constrained, MARISCO can be applied 
flexibly to the circumstances at the time. For example, 
if members of a project team wish to gain a better un-
derstanding of the situation of the management area 
(from another perspective), they can choose to carry 
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out just the first two phases of the method. If the man-
agement objective is strategic planning, then the first 
three phases are recommended. 

However, the identification of the scope, conservation 
objects and their stresses, direct threats and contribut-
ing factors – as well as the documentation of all this in 
a conceptual model that includes the various ratings – 
are integral parts of the analysis and should be carried 
out in any case. Some steps would be applied only 
if there are sufficient resources (of time, knowledge, 
money, etc.).

MARISCO involves an ongoing process of revising, in-
forming and improving decisions about the manage-
ment area, and it applies the principles and practices 
of adaptive management. Adaptive management is not 
a method; rather, it is a working culture and MARISCO 
is a means of delivering and promoting best practice in 

the sector. Short courses or workshops can therefore 
inject new ideas into the management process, and 
provide guidance for reflecting on and critically revis-
ing current practices. The method can be quite flexibly 
adapted to different conditions and needs. However, 
certain key steps must be carried out to fulfil the re-
quirements of MARISCO. Anything less should not be 
called MARISCO. The well-tested mother approach, 
CMP’s Open Standards for the Practice of Conserva-
tion, also deliver robust adaptive management solu-
tions, but they are less complex and complete than 
MARISCO and are less grounded in ‘ecosystem-based 
ideas’. 

Table 1 below explains the various methodological 
steps covered in both Open Standards and MARISCO, 
and details which ones are considered to be indispen-
sable key steps for the planning phases and corre-
sponding (training) workshops (dark green):
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Table 1. Overview of the methodological 

steps covered in the Open Standards and 

MARISCO. MARISCO methodological 
elements and steps

Open Stan-
dards for the 
Practice of 

Conservation

MARISCO 
key step

Optional 
additional 
MARISCO 

step

Comment

0. �Ecosystem diagnostics 
analysis x x

Not necessarily required if knowledge base about biodiversity objects is good; however,  
it is always useful to establish a common understanding of objects and problems and 
generate a common ecosystem-based view.

1. �Scope of management 
and study x x MARISCO especially encourages going beyond existing management boundaries and follo-

wing an ecosystem approach.

2. �Biodiversity objects x x
MARISCO focuses on ecosystem objects (ecosystem-based approach) and represents species 
as nested objects. In general, a nested (holarchical) structure of biodiversity should be 
considered.

3. �Ecosystem services / 
human wellbeing object x x

A key component for the depiction of ecosystem-based sustainable development. Carrying 
out an ecosystem services assessment is highly recommended. This is very useful for 
communicating with stakeholders and for the integration of biodiversity conservation 

and human development.

4. �Initial management 
vision x x

5. �Assessment of the 
current status of the 
biodiversity objects:

- key attributes
- stresses

x x x

The analysis of conservation objects can be a very extensive and time-consuming process. 
The Open Standards offer a simpler working mode without viability analysis and without 
stresses. The stresses are considered to be very important in MARISCO and should not be 
skipped. The functionality (viability) analysis could be considered optional for ecological-
ly well-informed teams. The reflection on key ecological attributes helps users to better 
understand the sensitivity and adaptive capacity of conservation objects.

6. Threats x x

7. �Positive and negative 
factors contributing to 
vulnerability

x x
8. �Grouping of contributing 

factors (biophysical, 
socio-economic, gov-
ernance, institutional, 
spatial)

x x Very useful for a more comprehensive and systematic analysis of contributing factors. 
Open Standards do not classify factors according to domains but do classify threats.

9. �Spatial analysis and 
priority setting x Very useful for a more comprehensive and systematic analysis of contributing factors. 

Open Standards do not classify factors according to domains but do classify threats.
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10. Analysis of criticality:
- current
- 20 years ago
- current trend

x Open Standards only include threat ratings (current relevance only).

11. Future scenarios x
Highly recommended. Experience has shown that evaluating future criticality can be 
difficult without a prior step involving a more general reflection about the future. Addi-
tional methodologies, such as ‘empathic perspective change’, would only be applied in 
cases where plenty of time is available.

12. �Analysis of future dynamics  
and risks:

- criticality in 20 years
- new factors

x
Users of Open Standards are encouraged to implicitly include future threats and con-
tributing factors, which might appear within the next 10 years. However, they are not 
visualised or differently treated in the conceptual model.

13. �Analysis of systemic activity  
and strategic relevance x

14. �Analysis of manage- 
ability and knowledge x

Very important as an input for strategy formulation and for relativising existing 
knowledge. This also means the overall quality of the analysis can be assessed and a 
more objective view of how sure the team is about its capacities can be developed.

15. �Analysis of actors  
and stakeholders x Not necessarily required, but highly recommended. A very interesting extension is the 

‘empathic stakeholder perspective change’.

16. �Revision and  
validation x A useful step that improves quality and also allows for the wider participation of 

further actors.

17. ���Identification of existing strate-
gies, including mapping in the 
vulnerability model

x  

18. & 21. �Assessment and  
prioritisation

Feasibility: (a) resources, (b) accept-
ance, (c) use of  
opportunities, (d) risk robustness,  
(e) adaptability

Impact: (a) creation of conflicts,  
(b) contribution to vulnerability,  
(c) synergies with strategies, (d) con-
flicts with other strategies, (e) threat 
abatement, (f) increase of objects’ 
functionality, (g) potential regret

Very useful step that would, ideally, not be omitted. However, when time resources are 

scarce, the assessment can be simplified.

NB: This step can also be used as a stand-alone exercise for the revision of existing 

strategic portfolios.
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Why this guide?

19. & 22. �Visualisation of systemic 
relationships of strategies 
with other elements in the 
conceptual model

x

20. �Analysis of strategic gaps and 
strategic modification and, if 
applicable, complementary 
strategies formulation

x Gap analysis is applied only if there are existing strategies.

23. ��Overall consistency and strategy 
plausibility, spatial requirements 
for strategy application, revision 
of scope and vision

x x

24. �Results webs, goal and objective 
setting, monitoring design x x x

The vulnerability analyses and the strategy formulation can be performed without this 

step, but it represents a further methodological element for quality control and provides 

important learning and insights about complexity and the risk of linear management 

thinking.

Introduction to the technical guide

25. �Operational planning and imple-
mentation of measures x x

26. ��Monitoring of results, impacts 
and research x x

27. �Knowledge and non-knowledge 
management (including early 
detection and management of 
risks, learning from failures)

x

28. �Organisation of institutional 
learning and sharing with other 
projects/initiatives

x x

29. �Evaluation and revision of the 
underlying concept x x

In the implementation phase, virtually all the suggested steps are highly important and build on each other, 
facilitating learning from success and failure and effecting adaptation to change. 

49
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3. �How to get started: the informa-
tion and materials required

General requirements

At the outset, it is helpful to determine a common aim 
that defines what your planning team would like to 
get out of the process or achieve within the process. 
This aim should then be used as the basis for deciding 
on the exact procedure of the MARISCO exercise. All 
steps should be carefully selected so they meet the 
planning team’s needs. 

Required information

During the MARISCO exercise, different kinds of infor-
mation are needed at different points to support the 
decision-making of the planning team. 
For the first part of the exercise, it is useful to collect 
available/relevant information related to the biodiversi-
ty and geographical context of the management area. 
Where available, maps showing ecosystem types, 
species distribution, roads, settlements, etc. usually 
provide helpful input given they visualise different as-
pects of the area. 
For the second part, it is useful to collect information 
about relevant socio-economic, political and biophysi-
cal processes related to the management area.
For the last part, an insight into the structure and 
functioning of the managing entity is important, as 
well as the collective knowledge of the entity gained in 
previous conservation measures and the entity’s per-
formance. 

Planning team

The planning team consists of a specific core group of 
practitioners who are responsible for designing, imple-
menting and monitoring a project. This group can in-
clude managers, stakeholders, researchers, operations 
staff and other key implementers. 

A wide range of participants/team members ensures 
the coverage/consideration of the full range of per-
spectives and interests relating to the project area. It is 
recommended to include people in the team who have 
a good knowledge of the management area in order 
to meet the needs of the project data method. They 
should, in particular, be capable of making decisions 
and be available to participate regularly. 

Those leading the project will be tasked with setting 
up the preliminary planning team and it is essential 
that group composition be discussed during the first 
project meetings. The MARISCO exercise can also be 
implemented iteratively with different groups comple-
menting existing results or contributing some specific 
analyses to a more comprehensive model developed 
by the core group. 

Workshops

Depending on the mission of the planning team, a 
workshop or series of workshops can have different 
durations and can be distributed over a time frame 
that suits the purpose of the exercise. All workshops, 
whatever the purpose of the mission, must be a mini-
mum of two days long. 
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A four-days workshop provides enough time to work 
through the majority of the MARISCO cycle (parts I 
to III) and should deliver results that can feed into 
the management of the planning team. More days are, 
of course, preferred because, with more time, mat-
ters can be more intensively discussed. If MARISCO is 
used as a management approach, workshops can be 
distributed over a longer time frame. The time between 
the workshops can be used to refine and complete the 
results obtained from the group work. 

The two most important ingredients for a good work-
shop are the calmness and continuity of the core team/
participants; especially given the core planning team 
builds the basis of the process. Furthermore, experts 
can be drawn into the process at different stages to 
support the elaboration of outcomes. It might also be 
important to include in the process key figures, e. g. 
decision-makers or representatives. 

Another important pillar of a workshop, and also of 
a longer planning process, is the MARISCO coach 
who guides the planning team through the process. 
MARISCO coaches have a critical understanding of 
MARISCO and the underlying concepts such as com-
plex systems theory, risk management and ecosystems 
approaches. They are experienced in moderating and 
facilitating group processes and in applying MARISCO 
to real-life projects. In a MARISCO exercise, the coach 
supports the planning team by tailoring the process 
to their needs, explaining and facilitating individual 
steps, providing theoretical input where needed, and 
catalysing the process should the team get stuck in 
discussions or in the process more generally. 

Regarding the workspace, choose a working area 
where you can concentrate and focus and can work 
without outside disturbances. In the group-work room, 
ensure there is enough wall space for pinning up the 
different parts of the conceptual model. The space 
should also provide enough room for working in small-
er breakout groups, if required. 

Workshop materials 

(see also workshop checklist – Annex II on page 180)

> Permanent markers

> Large paper sheets

> Cards in two shapes: 

	 * �rectangular cards in green, turquoise, 

blue, purple, red, orange, white, light blue 

and pink (and also purple, red and orange 

cards with pre-printed rating forms – see 

the annex on page 178)

	 * �hexagonal cards in yellow

> Flipchart or similar-sized white paper

> �Small, round stickers in red, yellow, and light and 

dark green

> Printed posters with the MARISCO cycle

Introduction to the technical guide
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 6  Authors: Pierre L. Ibisch, Daniela  

Aschenbrenner and Peter R. Hobson.

1. 
Scope of management 
and study

2. 
Biodiversity

objects

3. 
Ecosystem
services/
human 

wellbeing
objects

4. 
Initial management vision

0. 
Ecosystem Diagnostics
Analysis

 

4. Applying MARISCO6 

I. Preparation and initial  
conceptualisation
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MARISCO is an ecosystem-based approach  
to conservation management and, to understand 
its application, it is essential that at least some 
of the experts involved have a sound knowledge 
of ecosystem ecology.

Phase I: Preparation and initial conceptualisation

The rationale, objectives, input and output of 
this part of the exercise
An important part of running a successful MARISCO 
workshop is the initial planning stage where the basic 
information and materials are gathered together. Fun-
damental decisions have to be made about the set-
ting, context and planning process and, naturally, the 
quality of these decisions depends on the experience 
of the project facilitators. This stage in the process 
remains flexible and can be revised whenever more 
information and knowledge is available. MARISCO is 
an ecosystem-based approach to conservation man-
agement and, to understand its application, it is es-
sential that at least some of the experts involved have 
a sound knowledge of ecosystem ecology, as well as 
experience in identifying relevant ecosystem bounda-
ries at the site you are working at. When describing 
the site, a key stage is to clearly establish the con-
servation objects. In all cases, conservation sites are 
designated because of the features 
noted – whether species, habitats 
or others. However, it is worthwhile 
asking the project team to re-exam-
ine the conservation objects in the 
context of both the concrete site and 
the wider landscape. This exercise 
should not be treated as trivial as it 
can result in changing the original 
list of conservation objects, as well 
as redefining the geographical scope.  

The concrete objective of this phase is:

 
To identify the relevant geographical scope of analysis 
and management required to understand and manage a 
given set of conservation objects that comprise the local 
or regional biodiversity values and ecosystemic basis for 
human wellbeing, and which must be developed accor-
ding to a consensual management vision.

Input	
• �Topographical, hydrological, ecological, so-

cio-economic (e. g. urban centres, types of 
access, etc.), demographic maps.

• �Biodiversity information (e. g., habitat types, 
species, distributional maps).

• �Satellite imagery (as a minimum, Google 
Earth).

• ��Information about natural-resource and biodi-
versity use and ecosystem services (in terms of 
how they benefit local people, adjacent com-
munities/settlements/cities; and also classifica-
tion (e. g. according to the Millennium Ecosys-
tem Assessment).

Output
• ��First map setting the boundaries of the 

geographical scope of analysis/conservation 
management and its relationship to the ad-
ministrative boundaries of conservation site.

• ��A list of conservation objects:
• �Biodiversity objects logically listed accord-

ing to landscape ecosystems (e. g., altitu-
dinal belts, humidity gradients) and with 
included/nested objects.

• �Ecosystem services and human wellbeing 
objects and their relationship to biodiversity 
objects.
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 7  According to the Open Standards for 

the Practice of Conservation, English 

speakers use the term ‘targets’ for what 

we call ‘objects’. However, this fre-

quently leads to confusion, as people 

tend to relate targets to objectives or 

goals, rather than to existing systems. 

In other languages, such as Spanish 

(objetos de conservación) or German 

(Schutzobjekte), the equivalent for 

‘objects’ is always used, and so we have 

used this term herein.

Geographical scope: the boundaries  
of the geographical area to be analysed  
in order to better understand the existing  
conditions of the conservation objects and  
the future needs for more effective protection.

Explanation of key terms

Geographical scope
The boundaries of the geographical area to be analysed 
in order to better understand the existing conditions of 
the conservation objects and the future needs for more 
effective protection. The redefined boundaries do not 
necessarily conform to any political or administrative 
borders, even if this may result in extending manage-
ment practice beyond the pre-defined limits. 
 

Conservation objects7 
Those elements of nature that have recognisable func-
tional importance in maintaining the integrity of an 
ecosystem and that also provide very real benefits in 
terms of goods and services for people. These features 
are singled out for conservation because it is consid-
ered that they are at risk or threatened by human ac-
tivities. Action is needed to try and protect the features 
from possible degradation or, in cases where it is al-
ready happening, attempt to restore their functionality. 
 
 

Conservation
Conservation describes the process of securing or re-
storing the optimum conditions in an ecosystem that 
allows it to function unsupported to its full potential. 
It recognises the importance of maintaining all com-
positional and conformational attributes, including 
evolution, structures, patterns and dynamics that pro-
mote inherent resilience and adaptability – mostly to 
be achieved by reducing existing and imminent threats 
to the conservation objects, and decreasing their vul-
nerability against probable disturbances and changes. 
It does not intend to maintain the status quo for any 
preconceived historical or culturally desired state of a 
system.

Biodiversity objects 
All elements of biodiversity falling within the geo-
graphical scope that merit conservation attention and 
strategically implemented action to: increase their 
functionality and viability, reduce existing and immi-
nent threats, and reduce their vulnerability against 
probable disturbances and changes. Under an ecosys-
tem-based approach the most important and principal 
objects are functional landscape ecosystems that em-
bed nested objects, such as small-scale ecosystems or 
populations/species. 

Biodiversity
Biodiversity is the variability of life, encompassing all 
its elements, patterns and processes. It is the full com-
plement of form and function that makes up life on 
earth. 
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Conservation objects: elements of nature  
that have recognisable functional importance  
in maintaining the integrity of an ecosystem  
and that also provide very real benefits in terms of 
goods and services for people.
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Functionality 
Functionality describes the operational state of eco-
systems. It is characterised by inherent structures, 
ecological processes and dynamics that provide eco-
systems with both the necessary (energetic, material 
and hydric) efficiency and resilience to function effec-
tively without (abrupt) alteration to system properties 
or geographical distribution during periods of exter-
nal change. Ecosystems develop greater functional 
efficiency when they harbour more biomass, contain 
more information, and are organised more complexly 
with a high degree of connectedness among the sys-
tem’s elements. 

Nested objects
Scale is one of the defining attributes of nature. Spe-
cifically, ecosystems are characterised by scale breaks 
that allow for the existence of ever smaller systems 
nested within each other. Therefore, any element of bi-
odiversity can be a super-system for smaller enclosed 
subsystems and, at the same time, a component of 
a bigger whole. This is described as the ‘holarchic’ 
structure of interrelated parts, ranging from single 
cells up to the single global ecosystem. Much of the 
dynamics governing the state of nested systems are 
indirect feedback processes. Conservation in the past 
has tended to forget the importance of scale by focus-
ing on easily observed and measurable objects (spe-
cies and populations). More recently, scientists and 
practitioners have considered these same objects in a 
much wider context – the landscape.

(Biodiversity-based) Human wellbeing objects 
Human wellbeing objects describe the recognisable 
human benefits derived from biodiversity through 
ecosystem services. Examples include food security, 
health, ‘inspiredness’, or sense of place. 

Human wellbeing
Wellbeing arises from a combination of recognisable 
goods and services derived from biodiversity.  
It includes:
• �what a person currently owns or exploits that is part 

of natural capital; 
• what a person can do with what it has; 
• �and how it thinks about what it has and can do. 

It involves the interplay between: 
• the resources that a person is able to command; 
• �what it is able to achieve with those resources, and 

what needs and goals it is able to meet; 
• �the meaning that it gives to the goals it achieves and 

the processes in which it engagesXXV. 

On a notional continuum, wellbeing lies at the oppo-
site end from poverty, which has been defined as a 
‘pronounced deprivation in wellbeing.’ The constitu-
ents of wellbeing, as experienced and perceived by 
people, are situation-dependent, reflecting local geog-
raphy, culture and ecological circumstancesXXVI. 

Phase I: Preparation and initial conceptualisation
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Ecosystem diagnostics analysis

Ecosystem services
Ecosystem services are the benefits people obtain 
from ecosystems. These include provisioning servic-
es such as food and water; regulating services such 
as the regulation of floods, drought, land degradation, 
and disease; supporting services such as soil forma-
tion and nutrient cycling; and cultural services such 
as recreational, spiritual, religious and other non-ma-
terial benefitsXXVII. Ecosystem services are based on 
emergent ecosystem properties, and a distinction is 
made between direct benefits provided by certain spe-
cies – e. g., related to the production of plant or animal 
biomass – and indirect ones that exist because of the 
(inter)action of system components (e. g., pollination, 
climatic regulation). 

Vision statement
A vision statement defines the existence value and 
importance of a conservation site and the intended 
or desired condition after conservation strategies have 
been implemented to secure its protection from cur-
rent or potential degradation and loss. It predefines 
the ultimate management goal.

Working steps: 
0. Ecosystem diagnostics analysis8 

Modern day conservation is a sophisticated process 
that includes gathering information and conducting in-
vestigative science for use in the prioritisation, design 
and planning of protected areas or for the preserva-
tion of species and habitats. In cases where there is 
an availability of resources and expertise, scientists 
and managers will work together to develop a detailed 
portfolio of the biodiversity and conservation interests 
of a site or landscape. This often takes the form of 
a biological inventory and may even include detailed 
spatial data on species, vegetation and habitats. In ex-
ceptional cases, ecological studies of priority species 
and ecosystems lend extra weight to the process. The 
main objectives and methods of this process are often 
dictated by the specific conservation tasks for a desig-
nated site or region, although more common terms of 
reference that include population status, distribution, 
extent, diversity and threat are also used. 

The approach described above is straightforward 
when applied to highly modified landscapes charac-
terised by small islands of biodiversity and containing 
often impoverished communities of plant and animal 
species. It is also much easier if conducted by appro-
priately resourced and highly skilled scientists. Even 
under these circumstances, the margins of error and 
uncertainty inherent in scientific methods that are not 
designed for complex systems are high and can lead to 
problems of blind spots in conservation management. 
Take, for example, the mapping and recording of spe-
cies. Species distribution maps rely on the efforts and 
accuracy of the surveyor.  8  Authors: Pierre L. Ibisch & Peter Hobson
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A process of characterising and evaluating land  
use change that has direct relevance to the  
conservation interests of the area.
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In many cases, perceived gaps in distribution are a 
result of poor records or inaccessibility rather than for 
any natural reasons. 

Ecosystems undergo dramatic shifts in heavily dis-
turbed landscapes that result in significant changes 
to distribution patterns and behaviours of species, as 
well as to ecological structures and processes. The in-
crease in the frequency and unpredictable outcomes 
of these changes are attributed to the emerging com-
plexity that is manifest in human-modified systems. 
Attempts to conserve biodiversity in this landscape are 
made much more difficult as scientists wrestle with 
problems of interpreting natural patterns inherent in 
this complexity. To lend support to conservation under 
these conditions requires a more holistic investigation 
of the landscape, a large-scale perspective that ena-
bles the practitioner to view a project site in a wider 
context. 

We refer to the suggested methodology as ‘Ecosystem 
Diagnostics Analysis’ (EDA), which describes a pro-
cess of characterising and evaluating land use change 
that has direct relevance to the conservation interests 
of the area. Working at a coarse grain resolution or 
landscape scale has the advantage of greatly increas-
ing the extent of coverage, but at the expense of losing 
the ecological detail at the local scale. It is impor-
tant to make clear the circumstances and rationale for 

adopting this approach before following it through. 
There are a number of principles and conditions that 
should be applied and these are summarised as fol-
lows:
 
> �The use of ecosystem diagnostics analysis (EDA) re-

quires either expertise or a good working knowledge 
in applied geography or landscape ecology.

> �EDA is not a substitute for detailed environmental or 
ecological studies.

> �EDA is based on observation and intuitive deduc-
tion, and does not attempt to provide testable evi-
dence for cause-effect problems.

> �EDA is designed as a rapid assessment technique 
that can be applied in an environment where there 
is limited knowledge and poor access to hi-tech fa-
cilities. 

> �EDA is only really appropriate for landscapes that 
include a range of land cover types, from natural to 
modified. 

> �Large-scale spatial data is required and this can be 
in the form of any one or combination of the follow-
ing: satellite imagery, aerial photographs, detailed 
cartographic data.

Phase I: Preparation and initial conceptualisation
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> �The availability of published information in the form 
of scientific or technical reports, and/or historical 
accounts, notes, paintings and photographs are an 
important requirement for an effective analysis. 

> �Any desktop study should be followed up by a 
‘ground-truthing’ exercise.

There are three main objectives to ecosystem diagnos-
tics analysis:
 
1. �To provide a description of the character of the land-

scape in and around a (potential) management site.

2.� �To support the delimitation of boundaries adequate 
for further analysis and management.

3. �To provide a provisional evaluation of the existing 
and potential risks and threats to the conservation 
interests of the project site.

The analysis combines elements of a landscape char-
acter assessment with those of an environment impact 
assessment.

Method and stages in ecosystem diagnostics 
analysis (EDA)
The development of satellite imagery has revolution-
ised ecological and environmental studies. One of 
the system’s key facilities is the ability to generate 
detailed, up-to-date and repeatedly refreshed photo-
graphic images of anywhere on the planet at multiple 
scales. In its simplest form, it is freely accessible to 
the public as Google Earth9. Much more sophisticat-
ed resources are available in a variety of other forms. 

In these more advanced programmes, spatial data is 
often chromatically filtered, grafted, blended, swiped 
and overlaid to provide complex representations of 
ecosystems and landscapes. However, for the purpose 
of MARISCO exercises – and in the absence of more 
sophisticated sources of spatial information – Google 
Earth is a very appropriate tool as it is easy to use and 
technical skills are not necessarily required to interpret 
the spatial imagery it provides. 

The following structure provides the basic outline of 
an EDA: 

1. �Use of Google Earth images to scope the project 
site.

2.� �A desktop study based on existing reports, local 
scaled maps, photographic images, historical ac-
counts/notes, specific socio-ecological or biologi-
cal/environmental studies.

3. �A field survey: targeted, in-the-field observation; a 
ground-truthing exercise.

4. Final analysis of the gathered evidence.

Using Google Earth
The project site should be analysed at several reso-
lutions. The scale and extent of any investigation is 
largely dictated by the character of the landscape sur-
rounding the project location. For instance, if the site 
rests within a heterogeneous landscape shaped by riv-
ers, wetlands and hills or mountains, then representa-
tions of these forms should be included in the initial 
scoping exercise. This can often extend well beyond 

 9  See: http://www.google.de/earth/ 

index.html
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the actual boundaries of the project site but, because 
of the nature of ‘keystone ecosystems’, they are like-
ly to play an important part in regulating and driving 
the ecology of the target area. At this stage, the main 
typologies that make up the regional landscape can 
also be included in the analysis10. The focus should be 
on those natural/semi-natural ecosystems that provide 
important ecosystem services – forests, natural scrub, 
rivers, wetlands and lakes, and natural grassland. Hu-
man landforms are also to be included – both rural 
and urban domains. 

The following guidelines for interpreting and using 
Google Earth are useful:

> �Record any recent obvious structural change to the 
landscape using the function ‘historical imagery’.

 > �Use the ‘ruler’ function to record the proximity of 
the project site to the main typological features, 
hills/mountains, rivers, lakes and wetlands, forests, 
farmland and urban/industrial infrastructure.

 
> �Use the ‘time slider’ function to better understand 

landform relief and the influence of topography on 
vegetation patterns (shading, exposition, and so on).

 

Figure 18. Land use change visualised with historical satellite 

imagery provided by Google Earth. Here in Laguna El Repasto, 

Guayacán, within Guatemala’s Sierra del Lacandón National 

Park, we can see how forests were fragmented and lost west of 

the lake over the years 1970, 2006 and 2010. 

 10  These can be recorded using an exis-

ting landscape classification system 

such as that produced by UNEP-WCMC 

(1992). Equally appropriate is Leemans’s 

life zones:  

• Leemans, R., 1990, Global data sets col-

lected and compiled by the Biosphere 

Project, Working Paper, IIASA-Laxen-

burg, Austria. 

• Leemans, R., 1992, ‘Global Holdridge 

Life Zone Classifications, Digital Raster 

Data on a 0.5-degree Cartesian Ortho-

normal Geodetic (lat/long) 360x720 

grid’, Global Ecosystems Database Versi-

on 2.0, NOAA National Geophysical Data 

Center, Boulder, USA. (Two independent 

single-attribute spatial layers. 537,430 

bytes in 8 files.) First published in 1989.

Phase I: Preparation and initial conceptualisation



60

 > �Analyse the orientation and slope of the land in 
relation to the project site and the surrounding ty-
pologies. 

> �Analyse patch size and configuration, land cover 
pattern, fragmentation and connectivity in the sur-
rounding landscape. 

Figure 20. The morning situation at 

Lake Shkoder – a Ramsar site in Alba-

nia. This panoramic landscape view 

shows the southern slopes abutting 

the Buna River. 

Figure 19. The morning and after-

noon situation (4 January) in the Altai 

Mountains, Katunskyi Biosphere 

Reserve, Russia. The time slider can 

be used to better understand the 

topography.
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 > �Record any evidence of ecosystem modification – 
river engineering, boundary alteration, mining, and 
others.

> �Establish the time of year the image was taken and 
then make brief notes on the colour, texture and re-
flective light of vegetation in each of the main ty-
pologies. 

> �Repeat the same exercise for water bodies (you want 
to be able to detect signs of algal bloom, ‘milky’ 
colour or turbidity).

Figure 21. This Google Earth image clearly illustrates that 

the forests of Sierra del Lacandón National Park in Gua-

temala are increasingly isolated from better conserved 

forests in the north of Petén Department. It also reveals 

that the forests are part of a natural forest block in the 

Lacandon area stretching over to Mexico, where a homo-

logue protected area would be the Montes Azules Natural 

Park. This analysis allows for greater fine-tuning of the 

geographical scope of analysis of Sierra del Lacandón 

National Park, and it demonstrates the importance of 

considering areas beyond the national border in order 

to understand the state of the forest ecosystem (in terms 

of the size of forest block, viability, habitat for large 

predators, etc.). 

Figure 22. This Google Earth image shows how the sedi-

ment load of the Naranjillos River is impacting on water 

quality in the coastal area of Manuel Antonio National 

Park, Costa Rica. This therefore indicates that, to scope 

the planning area, it is important to trace the origin of 

the sediment loads in order to understand the cause of 

this disturbance. Ground-truthing can confirm to what 

extent the sedimentation is related to land use change/

agriculture or river manipulation

Sierra del Lacandón
National Park
(Guatemala)

Development areas
with deforestation
and fragmentation

Development areas
with deforestation
and fragmentationParque Natural

Montes Azules
(Mexico)

Phase I: Preparation and initial conceptualisation



Figure 23. A rough identification of 

the geographical scope for analysis 

for Manuel Antonio National Park, 

Costa Rica, based on the water 

catchment area, land use, roads and 

settlements.
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 11  Panoramio – Photos of the World: 

http://www.panoramio.com

 
> �Where appropriate (and if not familiar with the site), 

view photographic images clipped to the Google im-
age (enable Panoramio in Layers’ menu11). 

When conducting a spatial analysis from either satel-
lite images or aerial photographs, any puzzling spatial 
anomalies should be noted down. These can then be 
revisited either at this stage of the analysis or later, 
during the field survey. In some cases, it is useful to 
cross-reference unexplained observations with earlier 
studies made in similar landscapes. 

For instance, if a previous study was carried out in 
mixed farmed and natural landscape on limestone ge-
ology thrown up into relief in the western part of the 
Mediterranean, it is possible to use this experience to 
help interpret unexplained patterns observed in similar 
conditions but on the eastern side of the sea.
 

Desktop study based on existing reports, local 
scaled maps, photographic images, historical 
accounts/notes, specific socio-ecological or bio-
logical/environmental studies
In most cases, information exists in some form or oth-
er for a designated area or for a particular region of 
a country. It may be available in any one or combi-
nations of the following: detailed scientific studies or 
reports carried out by universities or private consultan-
cies, technical reports commissioned by government 
agencies, historical accounts, photographs, maps, 
paintings, or even registers and ledgers.

The depth and thoroughness required of a desktop 
study is case-specific and is determined by the lev-
el of information needed at the time. If it is believed 
that there is very little knowledge among stakeholders 
about a site or region, then a more in-depth study 
is required to provide a fuller context for MARISCO’s 
conceptualisation process. Whether detailed or light 
touch, this stage of the EDA underpins the spatial 

Manuel Antonio
National Park

Geographical scope of 
situation analysis (and 
eventually manage-
ment, going beyond 
park boundaries)
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analysis by providing an understanding of the shapes, 
structures, dynamics and patterns observed in satellite 
imagery.  
 
The following list gives an indication of useful sources 
of information:

> �Technical reports, the so-called ‘grey literature’. Of-
ten these can provide data and statistics for natural 
resource capital/stocks – forest cover, cropping land, 
water storage capacity, and others.

> �Historical photographs that are kept in government 
archives, universities, museums (particularly, war-
time aerial reconnaissance photographs), and local 
history societies. 

> �Biological records made by universities, environ-
mental consultants, and national/local government 
agencies and conservation NGOs.

> �Archived illustrations, historical accounts/notes, 
ledgers, land registers and paintings (such as those 
held in museums and universities).

> �More rarely, archived recorded interviews with local 
residents and land owners (again, check in muse-
ums, universities and also in religious centres like 
monasteries, churches and mosques, which often 
have considerable library resources). 

Field survey: targeted, in-the-field observation; 
ground-truthing exercise 
To carry out an effective EDA, it is important to invest 
in this part of the analysis. Field surveys provide the 
necessary fine-grain information that would otherwise 
go undetected and unrecorded. Relying solely on spa-
tial data and desktop information can quickly lead to 
false assumptions and blind spots. Ground-truthing is 
just that, a means of verifying what is observed re-
motely. 

This stage of the EDA requires time and effort if it is 
to be effective. Rather than take a broad-sweep ap-
proach to ground-truthing, a more productive study 
can be performed by targeting specific areas identified 
in the first stage of the EDA – the spatial analysis. 
This is where an accurate identification of ecosystem 
typology is important as it provides a focal point for 
ground-truthing. Where rivers, streams and surface 
water are present, they should be targeted in a field 
survey as they are one of the driving forces of land-
scape patterns and change. In most cases, they also 
show evidence of any substantial human disturbance. 
Similarly, because of the services they provide, forests 
and wooded landscapes should be investigated. Often, 
the first stages of soil erosion occur in areas that have 
experienced significant removal of tree cover. The ef-
fects can also be far-reaching – in some cases, many 
kilometres from the point-source. 

Phase I: Preparation and initial conceptualisation
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Before a situation analysis is undertaken  
by stakeholders, a broad understanding  
of the project site is needed to ensure that  
all parties share a common knowledge of  
the landscape character and the potential  
risks and threats to the area.

The following guidelines are useful in conducting a 
field survey. 

> �Visit known sources of disturbance or environmen-
tal hazard – disused and working mines, factories, 
commercial plantations, fisheries, sewage plants, 
land drains and ditches, and settlements on river-
fronts or estuaries.

> �Where there are rivers, track upstream to look for 
sources of effluent or mineral discharge, river barri-
ers, abstraction points, incoming drains and ditches, 
engineering and ‘pinching’. Examine river mouths 
for surplus sediment discharge, discolouration, floc-
culation and others signs.

> �Where there are lakes, reservoirs and large ponds or 
dams look for evidence of algal bloom, odour, abnor-
mal drawdown and nitrophilous plants.

> �Examine the boundaries of key ecosystems (wet-
lands, rivers and forests) adjacent to urban and rural 
landforms.

> �Target unexplained anomalies noted during the first 
stage of the analysis (the spatial analysis).

Final analysis of the gathered evidence
The EDA has two main outcomes. The first is the pro-
vision of a baseline for the conceptualisation process 
in MARISCO. Before a situation analysis is undertaken 
by stakeholders, a broad understanding of the pro-
ject site is needed to ensure that all members share 
a common knowledge of the landscape character and 
the potential risks and threats to the area. The second 
outcome is the provision of a process reference point 
based on the objective analysis of impartial scientists. 
The EDA’s findings should be cross-referenced with 
the final outcomes of the situation analysis. In this 
instance, the EDA not only serves to validate the find-
ings of the situation analysis but also reveals any gaps 
in the process that can then be revisited at a later 
stage. 

1. �Define the geographical scope of  
management 

Rationale for this step 
The scope defines the management area of a project 
or conservation site and includes all those features of 
biodiversity identified as in need of protection. In most 
cases, the management area already exists as a des-
ignated protected site or is soon to become one. How-
ever, decisions made to designate a site as protected 
are often based on socio-political factors or economic 
reasons and have very little to do with the ecological 
needs of biodiversity. Consequently, the areas are usu-
ally too small to ensure adequate conservation. There 
are other issues related to human impacts occurring 
in the wider landscape that may influence biodiversity 
on site but may remain undetected. Only a landscape 
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Figure 24. Ideally, the planning group will start a MARISCO exercise 

with a joint field trip to the area in question, where they can 

perform an ecosystem diagnostics analysis and talk to stakehol-

ders and exchange views about field observations. Usually, field 

diagnostics are delegated to consultants and experts; however, the 

joint field trip is of the utmost value in that it creates opportunities 

for interaction between staff, scientists and stakeholders outside 

of lecture halls and planning rooms. This is true even if every-

one feels sufficiently familiar with the area. In the above image, 

lecturers and students visit a conservation site and interview the 

construction team of a sewage plant at Lake Shkoder, Albania.

The scope defines the management area  
of a project or a conservation site.
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perspective that puts the site in a wider context is like-
ly to capture these sorts of problems. 

What you need 
Most forms of maps can be used, as long as they pro-
vide suitable detail of the geomorphology and human 
infra-structure. Ideally, the maps should be in digital 
format and should include adequate information on 
habitat types, land use cover, administrative bound-
aries, as well as fine-grain details of topography and 
hydrology. In the absence of satellite images, aerial 
photographs or devices for their interpretation, Goog-
le Earth12 images constitute a useful addition to car-
tographic records as they offer real-life images con-
taining surface features that do not necessarily appear 
on maps. Furthermore, they allow the site to be scru-
tinised at different scales. Failing all this, where no 
such resources are available, crude hand-drawn maps 
can be sketched from memory, and these can then 
be converted to scaled maps at a later stage in the 
process. 

Application procedure 
Using the map, demarcate the current limits of the 
management area and, within the team, evaluate the 
appropriateness of the existing area in the context of 
the biodiversity of the site. 

The following questions offer some guidelines for this 
process: 

> �Is the existing area coverage of the site large enough 
to allow for the effective functioning of the relevant 
ecosystems?

> �Does the projected scope take into account wider 
landscape features or ecosystems that may influ-
ence the biodiversity of the existing site?  12  See: http://www.google.de/earth/index.

html.

Phase I: Preparation and initial conceptualisation
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When using an ecosystem-based approach,  
it is important to identify, where possible,  
whole systems that represent not just the  
compositional elements of an ecosystem,  

but also the processes, structures and  
dynamics that govern them.

> �Does the area coverage of the current scope ensure/
support the existence of a viable population of an 
important species?

> �Does the scope include relevant stakeholders and/or 
communities close to the conservation site?

Inevitably, some decisions must be taken on the ul-
timate limits of the scope as the forces of influence 
may come from far beyond the current boundaries of 
the site. Once the team has reached a satisfactory 
decision about the new boundaries of the project, a 
new map should then be generated either in GIS or 
another appropriate format. This map will later serve 
as a visualisation tool to mark up the outcomes from 
the following situation analysis. The dynamic situation 
analysis, which can also include several large-scale 
drivers of change and risk, often prompts teams to de-
fine a management scope area larger than the legally 
defined conservation site. This being the case, it is 
recommended to revisit the definition of the geograph-
ical scope at least once before starting on strategy for-
mulation. 
 

2. �Determine conservation objects:  
biodiversity objects

Rationale for this step 
The initial selection of conservation objects from 
among all the observed biodiversity on site defines the 
rest of the planning process. Ultimately, the outcome 
of the planning process is only as good as the initial 
prioritisation of conservation objects. Traditionally, the 
prioritisation of biodiversity attributes for conservation 
has been determined by specific measures such as 
species, habitats and populations. When using an 
ecosystem-based approach, it is important to identi-
fy, where possible, whole systems that represent not 
just these compositional elements of an ecosystem, 
but also the processes, structures and dynamics that 
govern them. 

What you need
Naturally, a good knowledge of the area’s biodiversity 
is helpful. That said, it can be counterproductive to go 
into detail too early without understanding the wid-
er system. The use of ecosystem diagnostics analysis 
provides some measure and understanding of the ap-
propriate level of detail required for this kind of work. 
For instance, it is important to understand which 
systems provide energy, material, and water input or 
retention, and also to be able to recognise the main 
types of vegetation, rivers and water bodies. If the con-
servation site has been created for the protection of se-
lected species, it is essential to be able to understand 
the ecosystem(s) in which these species operate. 
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Figure 25. MARISCONIA: conservation objects

MARISCONIA is an imaginary conservation site where MARISCO is 

being applied. In this step, the initial analysis of conservation objects 

is visualised and the biodiversity objects are depicted. The nested-

ness of different objects is represented by the embedded boxes. The 

ultimate biodiversity object would be a bigger ecosystem complex 

stretching from the lowlands to the mountains and including the dis-

crete ecosystem units identified, such as rivers or forests. Within the 

cloud forest object, a group of species – the orchids – is highlighted 

as a nested object of special importance. The large predators do not 

exclusively belong to the three ecosystem types along the altitudinal 

gradient and are therefore represented with a partially overlapping 

box.
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Application procedure 
> �Identify a sufficiently large spatial unit that encom-

passes the most important ecological processes in 
the region. In most cases, this means ecosystems at 
the landscape scale, and can include smaller aquat-
ic and terrestrial subsystems. A large spatial system 
may represent a certain type of landscape – e. g., 
forest landscape, lakescape (around a large lake 
and including surrounding mountains and [lower] 
catchment areas), seascape, coastscape, etc. This 
may well be the highest-order ecosystem object to 
conserve and it is likely to extend beyond the bound-
aries of the established protected area. 

> �List the smaller ecosystems that are included and 
are assumed to contribute significantly to the larger 
system’s functionality – e. g., rivers, water bodies, 
forests, mires. 

> �Identify groups of species (guilds) or individual spe-
cies that are of special importance for the function-
ality of the ecosystems. These can be: structural 
builders, such as dominant tree species; engineer-
ing species, such as beavers; or important keystone 
species, which are known to play a relatively large 
role in the system. Typical species to list might be 
apex predators. 

> �All biodiversity objects are written on green cards. 

> �Start to develop a conceptual model: assign the spe-
cies or species groups to the ecosystems and pro-
vide a visual interpretation of how they are related 
to the ecosystems. 

 

Phase I: Preparation and initial conceptualisation



A management vision stimulates consensual  
strategic thinking and sets a baseline for goal  
formulation.
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3. �Determine conservation objects:  
(biodiversity-dependent) human  
wellbeing objects 

Rationale for this step 
The identification of ecosystem services is essential 
for working with stakeholders, understanding their 
needs and perspectives, and also communicating the 
benefits of conservation to the public. The depiction 
of ecosystem services reflects the potential of a given 
site for ecosystem-based sustainable development. In 
fact, at certain sites like communal or indigenous re-
serves created for the protection of natural resources, 
this step may be performed prior to the identification 
of the biodiversity objects that provide the services. 
However it is done, when this step complete, the way 
people use or depend on the scope’s biodiversity can 
be understood and visualised. 

What you need 
Cultural relationships to the site and the non-mone-
tary value of biodiversity are important and, to un-
derstand this, it is important to identify local people’s 
needs and their demands and activities in relation to 
local ecosystems. As such, an important part of the 
process involves appropriately documenting the de-
mands made of the ecosystem by both local and out-
side stakeholders (e. g., climate-related services and 

global interest in significant forests; or stakeholders 
living downstream who are interested in upstream wa-
ter regulation). 

Application procedure 
The preparation of an inventory of ecosystem services 
according to the categories laid down in the Millenni-
um Ecosystem Assessment (supporting, provisioning, 
regulating and cultural services) is recommended. 
However, any other classification can also be used. 
The inventory can be started with a checklist of stake-
holder groups and their corresponding needs. After re-
cording the ecosystem services on the cards, the next 
stage is to determine how these influence human well-
being. The categories for human wellbeing can also 
be lifted from the Millennium Ecosystem Assessment. 
Physical and psychological health may be defined as 
the ultimate state of human wellbeing. To promote the 
right conditions for good health, society would need 
to ensure adequate food security and access to clean 
drinking water, basic non-food materials for living well 
(e. g., for shelter), income, security, a reasonably good 
level of freedom of choice, and good social relations. 
In constructing the conceptual model, connecting ar-
rows are drawn between the human wellbeing objects 
and the ecosystem services, and also the correspond-
ing biodiversity objects. 

There are several methods for ecosystem (service) as-
sessments13. The following table summarises impor-
tant guiding questions for the dialogue with stakehold-
ers.
 

 13  E. g., CCI and BirdLife International 

(2011), Measuring and monitoring 

ecosystem services at the site scale, 

Cambridge Conservation Initiative and 

BirdLife International, Cambridge, UK. 

Kosmus, M., I. Renner, S. Ullrich (2012), 

Integrating ecosystem services into 

development planning. A stepwise  

approach for practitioners based on  

the TEEB approach, GIZ, Eschborn,  

Germany. UK NEA (UK National Ecosys-

tem Assessment, 2011), The UK National 

Ecosystem Assessment Technical 

Report, UNEP-WCMC, Cambridge, UK.
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Figure 26. MARISCONIA: Ecosystem Services and Human 

wellbeing objects. 

MARISCONIA is an imaginary conservation site where 

MARISCO is being applied. The definition of conservation 

objects is complete and the connections between them 

are now explicit: the human wellbeing objects depend 

on ecosystem services that are, in turn, derived from 

the biodiversity objects. These interrelations are, in this 

graph, rather simplified. In cases where more detail is 

required for the analysis or for stakeholder communi-

cations, it is quite possible to develop a more complex 

network of connecting lines and arrows to describe 

relationships in more detail.
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Table 2. Guiding questions for  

participatory ecosystem services  

(ES) assessment

Guiding questions for participatory ecosystem services assessment14

Question Rationale Qualifications/ratings

Which benefit?
Any such assessment is ES-specific. The initial decision is, therefore, which ES to 

consider.
(Identity of the ES under consideration)

The basic need?

A fundamental distinction is whether an ES is basic in character (i.e., for the 
survival of local people, such as basic foods) or, at the other extreme, is consumed 
just for pleasure or serves to generate income through export from the region 
(e. g. tobacco). Often, however, many luxury goods can also be viewed as relevant 
cultural ES (e. g. coffee).

1. luxury product/for export
2. mostly luxury/for export
3. mostly essential/locally consumed
4. essential/locally consumed

Main beneficiaries – who? 
Consider: producers,  
sellers, consumers

ES may benefit all of society (e. g. carbon storage for climate change mitigation) 
or, contrastingly, may benefit specific societal groups. In many ES, especially 
among the provisioning ES, it makes sense to assess who is involved in the supply 
chain. Another important aspect of an ES to take into account when developing a 
management strategy is the proportion of its beneficiaries compared to the entire 
(local) population. Basic needs (e. g. drinking water) will typically benefit most or 
all people (as consumers). In contrast, other ES may only benefit certain sections 
of the population because they are localised, expensive, etc.

(Description of the identity of the main beneficiaries)

Main beneficiaries –  
how many?

1. few
2. some
3. many
4. (almost) all

Quantity of demand –  
current trend?

The availability of an ES from an individual’s perspective depends on the overall 
demand (i.e., level of competition for the ES) by society, as well as the volume of 
supply delivered by the ecosystem.

1. generally increasing

2. stable 

3. in some places increasing, in others decreasing

4. generally decreasing

Quantity of supply –  
sufficient?

1. enough 
2. just enough
3. not quite enough
4. not enough

Quantity of supply –  
current trend?

1. generally increasing

2. stable 

3. varies between sites

4. generally decreasing

Seasonally variable? 
(within one year)

Ecosystems and the ES they deliver do not persist in a stable state. Apart from the 
directional changes addressed by the preceding questions, there are oscillations 
at various rhythms that can be nested within each other. The most important 
temporal variation is, of course, the annual change of seasons. However, ecosys-
tems also fluctuate between years – for example, with dynamic climatic or biotic 
changes.

1. available the whole year
2. available most months
3. available some months
4. available for very few 

Variable between years?

1. same every year in the last 10 years
2. most years out of the last 10 years
3. some years out of the last 10 years
4. few years out of the last 10 years
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 14  Prepared by Stefan Kreft.

4. �Define the initial management vision

Rationale for this step 
A management vision helps to orientate activities, and 
management goals and objectives. It is important to 
formulate this vision before moving on to the detailed 
situation and vulnerability analysis because the vi-
sion stimulates consensual strategic thinking and sets 
a baseline for goal formulation. Once this is done, 
the group can then address aspects of vulnerability, 
change and risk. First attempts at producing a vision 
statement can always be revised later on as the pro-
cess unfolds. 

What you need 
No special materials are required. Formulating a man-
agement vision represents a pragmatic and realistic 
approach to conservation planning but, at the same 
time, it sets sights on ideal-seeking outcomes.

Application procedure 
Experience in running MARISCO workshops over the 
last few years has shown that it is useful to draw up 
single elements of a management vision without nec-
essarily worrying too much about getting the language 
precise. At this juncture, it is worthwhile explaining 
the differences between a vision and management 
goals or objectives. A vision must not be too pre-
scriptive in defining timelines and outcomes; rather, 
it should include a statement of intent for achieving 
ideal conditions for biodiversity and human wellbeing. 
It can also be based on a general concept of a ‘wished-
for’ future state of biodiversity and human wellbeing. 
Vision statements should reflect a holistic approach to 
planning by incorporating institutional aspects (e. g. 
referring to the vision that an area becomes a model 
or experimental site on a national, regional or global 
scale; or resource availability), as well as spatial crite-
ria (how big, how interrelated with other areas, etc.). 
In a workshop environment, the ideas or vision state-
ment are best written up on a white poster that is then 
displayed on the wall of the workshop room until plan-
ning and/or vision-revisiting activities are complete.

Guiding questions for participatory ecosystem services assessment14
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Quality of supply –  
good enough?

For a number of ES, alongside quantities, it is equally important to consider the 
quality in which the ES are delivered. Drinking water represents an obvious 
example. In some ES, however, it is difficult to differentiate between quantity and 
quality, e.g. in cultural services like the religious meaning of an ecosystem.

1. good enough
2. just good enough
3. not quite good enough
4. not at all good enough

Quality of supply –  
current trend?

1. generally increasing
2. stable 
3. in some places increasing, in others decreasing
4. generally decreasing
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15  �Authors: Pierre L. Ibisch, Daniela  

Aschenbrenner and Peter R. Hobson

II. �Systemic vulnerability  
and risk analysis15 

Description of stresses / 
threats / contributing factors
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The rationale, objectives, input and output of 
this part of the exercise
Once the conservation objects for a conservation site 
are defined and before any further action towards 
strategy formulation is taken, it is important to estab-
lish, as best as possible, a detailed understanding of 
the set of circumstances and conditions that mark out 
the character of the site. The situation analysis should 
reflect as much of the complexity inherent in the eco-
system or landscape that is likely to be affected or 
to cause effects. The intimately related nature of ob-
jects in ecosystems poses problems for conservation-
ists wishing to understand more about cause-effect 
dynamics, and even more so in cases where human 
intervention has profoundly changed natural patterns 
and structures. Nevertheless, it is important to capture 
in some way a rough representation of the situation. 
As a first step, this is performed through a consensual 
analysis, which is carried out by the planning team 
– ideally supported by different types of experts and 
knowledgeable persons. A so-called ‘situation analy-
sis’ is also relevant for defining the management base-
line and for documenting available knowledge as a 
starting point for change management.

The final output of the MARISCO situation analysis is a 
visual representation of a conceptual model compris-
ing as many of the elements involved in the cause-ef-
fect dynamics of a modified landscape or ecosystem 
as possible. At another level, the model also attempts 
to capture what is known and understood about the 
system, as well as reveal the knowledge gaps and 
‘non-knowledge’ inherent in the uncertainty of the 
complex system to be managed. The whole process 
of managing knowledge and working with uncertainty 

is a central tenet of adaptive management and, within 
this paradigm, evidence-based practice is but a part 
of the process. It is not the aim of the exercise to 
reflect only perfect knowledge. In the early stages of 
the exercise, the construction of understanding from 
collected and shared knowledge is likely to go through 
a process of revision as the model evolves and at each 
stage of review. The planning group will understand 
that the knowledge in the group is likely to be pre-
liminary, laying the ground for further learning. Any 
element that is integrated into the conceptual model 
represents a preliminary hypothesis to be validated, 
specified and improved or to be disproven and reject-
ed in the course of the adaptive planning process. 
Participants in a MARISCO exercise are encouraged to 
reflect on and reassess statements and decisions as 
part of the adaptive process of refining knowledge and 
understanding.
 

Figure 27. The process of construc-

ting a conceptual model, working 

from the right-hand side, with the 

identified conservation objects 

being located towards the left-hand 

side. The analysis of the cause-effect 

relationships of different elements 

provides unique opportunities for 

sharing perspectives on biodiversity 

conservation and development chal-

lenges. The exchange among different 

stakeholders and conservation actors 

about the various elements of the 

model in itself represents a valuable 

outcome of MARISCO workshops.

Phase II: Systemic risk and vulnerability analysis
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The concrete objective of this phase is:

To adequately reflect on current knowledge about 

the complex systemic and dynamic cause-effect re-

lationships between the various contributing fac-

tors and threats that influence the vulnerability 

of the conservation objects within the prescribed 

geographical scope of analysis, and to determine 

the criticality of the identified contributing fac-

tors, threats and stresses in order to facilitate 

strategy formulation and prioritisation. 

Explanation of key terms

Key ecological attributes
Key ecological attributes are best described as inte-
gral elements and properties of ecological systems that 
maintain function and provide the necessary adapta-
tion and resilience to cope with perturbations. Under-
pinning the biological ‘template’ of ecosystems are the 
‘master factors’, the physical skeleton primarily made 
up of energy input, moisture, temperature, and nutri-
ents. The living systems themselves are best charac-
terised in terms of biomass, networks and information, 
which represent fundamental key ecological attributes 
(see page 23 ff.). For example, in this context, the 
abundance and diversity of species matter, as does a 
certain level of connectedness, so that energy, matter 
and information can be exchanged between system 
components. In line with the concept of vulnerability, 
the key ecological attributes are very much related to 
the sensitivity of the biodiversity objects. Biodiversity 
objects with a lot of ‘demanding’ key ecological attrib-
utes would be more sensitive to changes in exposure 
to threats (e. g., narrow bands of preferred tempera-
ture, low variability of environmental conditions, the 
highly specialised dietary preferences of animals). The 
key ecological attributes might also be related to traits 
that are relevant in terms of the adaptive capacity of 
conservation objects. Whenever a conservation object 
requires a high degree of connectivity or a continuous 
range of occurrence, this may imply a lower adaptive 
capacity. 

Input Output

•�Information about environ-
mental, socio-economic, 
legal, political, and insti-
tutional circumstances at 
the conservation site and 
vicinities.

•�Knowledge and ideas from 
any sources about objects, 
their situation and causal 
factors, and past and po-
tential future changes.

• Systemic situation analysis in the form of a:
• �conceptual model that depicts the current management 

situation at the conservation site, including conservation 

objects and their stresses and threats, as well as contribu-

ting factors. These are then classified and rated according 

to their contribution to the overall vulnerability of the 

biodiversity objects and to their strategic relevance.

• �Realistic assessment of levels of knowledge and managea-

bility.
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Stresses
Stresses describe the symptoms and manifestations of 
the degradation of key ecological attributes caused by 
the insufficient availability or quality of master factors, 
and manifesting as the loss of minimum levels of bi-
omass, information and network. The implication of 
stresses is that, under certain conditions, the ecolog-
ical attributes begin to degrade, which then impacts 
on the resilience and adaptive capacity of biodiversity 
elements, such as species or ecosystems. Over time, 
the systems will shift or even collapse.

Stresses describe a certain state, reaction or symptoms 
of a system or any of its components to anthropogenic 
‘forcing factors’ – the so-called threats. If sustained, the 
impact will lead to shifts or changes in the system. 
Examples of stresses would include the loss of fertility 
in a species in response to temperature change; an-
other example would be accelerated reproduction and 
growth of algae in a lake in response to raised nutrient 
levels from agricultural run-off. Further examples in 
ecosystems are poor species diversity, loss of keystone 
species, loss of connectivity between subsystems, and 
poor quality of resources and media (e. g. polluted wa-
ter and soils). 
The number and criticality of stresses gives further in-
sights into the vulnerability of conservation objects. In 
terms of vulnerability, highly stressed biodiversity ob-
jects are, in general, expected to be more vulnerable. 

Threats
It is important to set a clear context when applying 
definitions in an assessment or evaluation of ecosys-
tems. MARISCO makes clear in its philosophy that all 
natural systems are subject to sudden indeterministic 

change that may result in regime shifts or even col-
lapse – it embraces the law of evolution. In this con-
text, nature is objective and ‘free willed’. Therefore, 
threats are considered to be any human-induced forc-
ing or pressing factor that is likely to directly or indi-
rectly impact on the natural structure and dynamics of 
an ecosystem. They represent processes of change that 
negatively affect biodiversity objects by causing stress 
and increasing their vulnerability, ultimately inducing 
a state change connected with degradation (which 
means the loss of master factors, biomass, informa-
tion or network).
There are both obvious and subtle examples of threats. 
Usually, the indirect or imperceptible effects are hard-
est to observe or identify, yet they may cause the 
greatest disruption in the ecosystem. We see evidence 
of this in the complex dynamics of human-induced 
climate change. 

Some typical examples of threats would be extractive 
activities like logging or hunting, and also the conse-
quences of altering the physical or chemical condi-
tions of the environment like, for instance, increased 
water run-off, soil erosion and water pollution. 

Contributing factors
A contributing factor is best described as a human ac-
tion or activity that directly or indirectly results in the 
emergence of a threat, which then goes on to induce a 
stress or stresses in one or a number of components in 
an ecosystem. Often, contributing factors act synergis-
tically but they may also produce antagonistic effects. 
Many of these factors represent risks because they can 
unforeseeably appear or change in the future and can 
contribute to impacts on biodiversity objects.

Phase II: Systemic risk and vulnerability analysis
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5. �Assessment of the current status of the 
biodiversity objects 

a) �Determine the key ecological attributes and 

functionality of the target systems

Rationale for this step
The ultimate aim of conservation sites and projects 
is to improve or at least maintain the functionality of 
the area’s biodiversity. Remember that we define eco-
system functionality in the introduction as ‘a certain 
state of a system that is characterised by biological 
and ecological interactions of components that con-
tribute to the system’s efficiency and resilience’. In 
this state of functionality, the system would not suffer 
were there to be any abrupt or significant changes in 
system properties, extent or geographical distribution. 
The absence of any stress and corresponding external 
stressors would represent the (ideal) state of function-
ality. This would also imply full access to required re-
sources. In this (hypothetical) state, the system would 
only slowly evolve according to internal changes, and 
would simultaneously maintain and develop an inher-
ent adaptive capacity required for coping with envi-
ronmental change. In reality, a certain level of distur-
bance and corresponding stress is always driving the 
evolution and adaptation of biological and ecological 
systems (and is even needed so they can develop their 
adaptive capacity). Nevertheless, even if it were not 
wholly achievable, a system state where biodiversi-
ty objects have a high functionality would represent 

the ultimate conservation goal. In this context, several 
guiding principles must be taken into account.

The first principle is: ‘unless it’s broken, do not as-
sume it needs fixing’. The premise adopted is one of 
‘nature knows best’ when it comes to regulating and 
supporting nature’s systems. We cannot assume that 
there are better and more efficient ways of driving 
function and dynamics in natural ecosystems – we 
meddle at our peril. Conservation only becomes rel-
evant where human activity is seen to be negatively 
impacting on nature. 

The second principle embraces environmental ethics. 
We have a duty of care to each other and to the wider 
biodiversity for both the present and the future. The 
imperative is to try to identify and correct the actions 
of people that cause unnatural changes and losses in 
nature. This principle is embedded in the first stage 
of the MARISCO cycle, where users map out as best 
as possible the situation for a project site in order to 
better understand the prevailing conditions that are 
affecting the function of its ecosystems. 

The third MARISCO principle focuses on embedding 
strategies: once the condition of a system is identified 
and understood as best as possible, the next task is 
to build strategies into the management that aim to 
restore and maintain as much of the natural character 
of the original parent ecosystem as possible without 
losing sight of communities’ needs and dependencies 
on biodiversity for their goods and services. 
The process of ‘mapping’ the system and its attributes 
is described in the following section. This step can 
also inform management goal setting16. 

 16  �In the methodology of the Open Stand-

ards for the Practice of Conservation, 

the corresponding analysis is called 

‘viability analysis’. According to the 

authors of this methodology, viability 

would indicate the intactness of a sys-

tem and its ability to withstand exter-

nal disturbances – thus being more or 

less synonymous with the concept of 

‘functionality’ as applied herein. Met-

aphorically, viability also refers to the 

feasibility or probability (of success) 

within a certain environment (e. g., a 

viable idea or solution). Etymologically, 

the word is derived from ‘life’ (vita in 

Latin) and thus means something along 

the lines of ‘capability of living’. Viabil-

ity is a term and concept that is inten-

sively applied in conservation genetics 

(viable populations). Functional is a 

more process-oriented word relating to 

connections and interactions within 

a system that lead to its functioning; 

even in mathematics, the word is used 

for describing the relationship of two 

variables (also compare the Merriam- 

Webster definitions: functional – ‘used 

to contribute to the development or 

maintenance of a larger whole’; func-

tionality – ‘the quality or state of being 

functional’ [http://www.merriam- 

webster.com/dictionary/, accessed on 

30 March 2013]). 
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Why this guide?

What you need 
A foundational knowledge and understanding of the 
biodiversity objects, ideally informed by expert know-
ledge. 

Application procedure
A stepwise approach to this stage of MARISCO begins 
with the identification of the key ecological attributes 
for all biodiversity objects. In order to measure the 
status of these key ecological attributes over time, in-
dicators for every attribute should be defined. 

In a next step, the natural range of variation for every 
indicator would be determined using a rating scale 
running from one to four. As a last step, the functional-
ity assessment involves determining the current status 
and future desired status of the biodiversity objects. 

> Selection of key ecological attributes
Project participants begin the process of listing and 
recording the ecological attributes for each of the 
biodiversity objects on white cards. This exercise 
can be carried out object by object in individual 
working groups, although it is also possible to collect 
key ecological attributes in plenary. Often, the same 

key ecological attributes apply to various (nested) 
conservation objects. If working with a more scien-
tifically informed group, it is suggested to group key 
ecological attributes according to the main categories: 
master factors, biomass, information, and network.

Guiding questions for the identification of  
key ecological attributes are: 
> �Which key characteristics are required for the  

functionality of the biodiversity object?
> �Which key characteristics would lead to the loss 

or total degradation of a biodiversity object when 
altered or missing?

> �Which key characteristics are required to ensure 
the resilience of a biodiversity object and for it 
to have a certain adaptive and buffering capacity 
against disturbance and environmental change?



Figure 28. Examples of key ecological attributes related to master 

factors and the fundamental attributes of ecosystem growth and 

functionality.
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Figure 29. MARISCONIA’s key 

ecological attributes. 

MARISCONIA is an imaginary 

conservation site where MARISCO 

is being applied. Here, the key 

ecological attributes of the 

biodiversity objects are included 

in the model. In a real MARISCO 

exercise, it is likely that more key 

attributes would be formulated 

for each conservation object in 

order to describe and assess their 

functionality.
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> �Define indicators to measure the status of the 
key ecological attributes

Where possible, all available information relating to key at-
tributes and indicators should be documented to help de-
velop more quantitative goals. 

Attempts should be made to identify at least one indi-
cator for each attribute; although, in some cases, more 
than one would be needed to represent more complex 
attributes. In this context, it is relevant to factor in how 
intensive the management of the conservation site can 
be. When time and resource constraints are an issue, 
more attention should be given to representing the big-
ger systems within the project area. As always, the 
emphasis is on generating indicators that are meas-
urable. Enormous amounts of resources can be spent 
on monitoring the status of conservation objects – 
even though this does not necessarily translate into 
conservation action (effectiveness). So, at the outset, 
it is important to find good indicators that are signif-
icant, and also cost-effective. In more fortunate cir-
cumstances, there may already exist substantial data 

from which the project team can draw down appropri-
ate indicators. It is important for participants not to 
get lost in the detail of the process as this part of the 
exercise can always be revisited and upgraded. 

The S-U-M criteria for good indicators 

 

Sensitive: The change in indicator values must 

consistently correlate with changes in the condi-

tion to be managed, without showing any changes 

over time. 

 

Unambiguous: It is clear from the evidence and 

understanding that the indicator relates directly  

to the condition to be managed. 

 

Measurable: It must be possible to take reliable 

measurements with reasonably simple and costef-

ficient equipment or methods.



> �Establishing what the acceptable range of 
variation is and a rating scale

According to the principles of non-equilibrium ecol-
ogy, all attributes will vary in a naturally functioning 
ecosystem. Such natural variation is recognised as 
part of the oscillations and dynamics of an ecosystem 
and is considered to be within an ‘acceptable range 
of variation’ when its status is defined as very good or 
good. Scientists and managers are alerted to a poten-
tial threat when the status is not defined as falling in 
either of these two categories. Guiding questions for 
identifying the range of variation are: 

> �How much alteration in an indicator is acceptable 
for a biodiversity object? How much alteration is 
too much?

> �How much restoration is enough?

To determine the rating and thus the status of an eco-
logical attribute, an initial distinction can be made 
using best-fit data and information between very 
good/good vs. fair/poor. Once a broad distinction is 
established, it is then a little easier to further split the 
categories into the four levels: very good, good, fair, 

and poor. Although well-informed decision-making is 
important at this stage of the process, this should not 
preclude attempts at categorisation where there is very 
little information to go on. The emphasis in MARISCO 
is to always persist with adaptive-management plan-
ning and knowledge mapping even when the circum-
stances are far from perfect – in this case, where there 
are noticeable gaps in knowledge availability. Using 
this approach, the process can progress without stall-
ing or getting lost in the aim of achieving a knowl-
edge-perfect situation analysis. 

> �Determining the current and desired  
future status

Once the rating status for each ecological attribute in-
dicator is determined, the next step is to provide some 
indication of the current and projected future status for 
each of the attributes. The desired future status of the 
key ecological attribute is where you want it to be in 
the future – i.e., by the end of your planning horizon 
when you will have at least accomplished your man-
agement vision. 

Very good = 4 Good = 3 Fair= 2 Poor = 1

The indicator is in the desirable state. 

Only a minimum level of inter- 

vention – or even no intervention –  

is required to maintain the functio-

nality of the biodiversity object. 

The indicator is within an acceptable 

range of variation.

Some intervention may be required 

to maintain the functionality of the 

biodiversity object. 

The indicator is outside the acceptab-

le range of variation. 

The functionality of the biodiversity 

object might be at risk if the situa- 

tion is not changed. Interventions 

are required. 

The indicator falls far short of the 
acceptable range of variation.
The functionality of the biodiversity 
object is at serious risk. Restoration 
might be difficult.

Table 3. Rating scale for indicators  

of key ecological attributes 
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> �Repeat this procedure for the remaining  
biodiversity objects 

Example 
Note that, in the absence of sufficient resources for 
detailed research, indicators and indicator ratings can 
also be based on proxies and rough estimates (as in 
the forest deadwood example, Table 4).

Key ecological attributes  

and vulnerability 

Key ecological attributes are a measure of the 

function of a biodiversity object. In this context, 

function refers to the resilience of the biodiversi-

ty object to perturbation, and also to its inherent 

adaptive capacity for coping with (environmental) 

change. Both aspects describe the state of vulnera-

bility of an object. Defined this way, attributes are 

important for understanding the adaptive capacity 

of an object. This will be useful when it comes to 

formulating ecosystem-based strategies for adap-

tation to global or environmental change. 

b) �Identify current stresses that reduce the viabili-

ty and integrity of the biodiversity targets

Rationale for this step
A definition for stresses has already been given earlier 
in the text (page 75). For conservationists, a detailed 
analysis of stresses is important to understand how 
the target systems or biodiversity objects are affected 
by threats. It is the starting point for understanding 
the mechanisms of threat and risk generation, and for 
creating hypotheses about interrelated cause-effect 
chains. Generally speaking, stresses can be regarded 
as the manifestation of a biodiversity object’s ‘illness’ 
or ‘wounds’ – the identifiable symptoms of bad health 
and vulnerability. The identification of stress is the first 
step in a thorough diagnosis of the biodiversity ob-
ject’s ‘disorder’, which will eventually be treated by 
the implementation of strategies. 

What you need 
For ease of reference, cards are used to create an inter-
active visual display board. To prevent any confusion 
once the concept model starts to develop and take 

Indicator

Biodiversity 
object

Key attribute Indicator Very good Good Fair Poor Current Rating Desired Rating

Forest Ecosystem Woody biomass
Standing and 

lying deadwood

Significant  

density of stan-

ding and lying big 

dead trunks all 

over the forest

Standing and 

lying dead trunks 

common in most 

parts of the forest

Only a few 

standing and 

lying dead trunks 

here and there; 

hardly any dead 

branches on the 

forest floor

Hardly any dead 
trunks or bran-

ches in the forest
Poor Good

River Ecosystem Water quality pH 7.8–7.9 7.0–7.7 5.5-–6.9 < 5.5 Good Very good

Table 4. Examples for key ecolo-

gical attributes, indicators and 

indicator ratings
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shape, different coloured cards are used to represent 
each of the categories. In this step, use purple rec-
tangular ‘MARISCO stress cards’ to represent stress-
es. Large rolls of single-sheet brown paper provide a 
useful support for a wall display on which cards can 
be posted.

Application procedure
By this stage in the exercise, the biodiversity objects 
may already be grouped under larger ecological prox-
ies – for instance, species under habitats and habitats 
under ecosystems or even landscape types. It is hoped 
that this process of clustering objects simplifies the 
task. Each object is systematically considered in turn 
and assessed for stresses using the results obtained 
for the key ecological attributes. Start to collect the 
stresses of an initial biodiversity object. Those that are 
degraded or might become degraded within the time 
frame of your planning horizon can be classified as 
stresses. Whenever a complete functionality analysis 
has been carried out, it should be a little clearer from 
the status given to the attributes which of these are 
likely to translate into stresses. Once this exercise is 
completed, participants are encouraged to reflect on 
the health of the biodiversity objects; this can lead to 
the identification of further stresses, which might have 
been neglected when determining the key ecological 
attributes. 

In general, guiding questions to help in the process of 
identifying stresses are: 
> �What kind of negative changes can be observed 

happening in the biodiversity object? 
> ��What are the signs of ‘disorder’ and ‘illness’?
> �Are there any critical changes to the status of  

environmental master factors, such as climate17, 
soils or water?

> ��Is there a loss of biomass, information or network 
within the system?

> �Is there a loss of network/connectedness with other 
systems?

In some cases, a stress can cause or promote anoth-
er stress. For instance, changes to the pH status of 
seawater in oceans alters the buffer capacity of wa-
ter and its ability to regulate temperature fluctuations. 
Physical changes of this kind interfere with the abil-
ity of calcareous organisms to lay down an exoskele-
ton and, in the case of corals, to autotrophically feed 
(bleaching). Once these chains of events are identi-
fied, it becomes a little easier to construct cause-effect 
chains. In many cases, symptoms arise in organisms 
and systems as a result of the accumulative effects of 
several stresses, which may lead on to an escalation 
in the degradation of an ecosystem. The criticality of 
the individual stresses will be assessed in a later step.

The grouping of stresses is recommended in order to 
provide a clearer understanding of the situation and to 
help facilitate a further systematic situation analysis. 
Grouping can be done according to the relationship of 
stresses to: 
> ��master factors,
> ��biomass,
> �information, and 
> �network.
Repeat this step for all biodiversity objects. If nec-
essary, you can also clarify interactions between the 
stresses of the different biodiversity objects. 

Indicator

Biodiversity 
object

Key attribute Indicator Very good Good Fair Poor Current Rating Desired Rating

Forest Ecosystem Woody biomass
Standing and 

lying deadwood

Significant  

density of stan-

ding and lying big 

dead trunks all 

over the forest

Standing and 

lying dead trunks 

common in most 

parts of the forest

Only a few 

standing and 

lying dead trunks 

here and there; 

hardly any dead 

branches on the 

forest floor

Hardly any dead 
trunks or bran-

ches in the forest
Poor Good

River Ecosystem Water quality pH 7.8–7.9 7.0–7.7 5.5-–6.9 < 5.5 Good Very good

 �17  �A recommended resource that  

details stresses related to global  

climate change is the Classification  

of Climate-Change-Induced Stresses  

on Biological Diversity by Geyer  

et al. (2011).
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Figure 31. This situation illustrates  

a stressed forest ecosystem that is  

directly impacted by physical  

changes. The threat that causes  

these changes is road construction. 
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6. �Threats: understanding the drivers of  
stress and the vulnerability they cause  
to biodiversity objects 

Rationale for this step 
In conservation, medical examples and analogies are 
often used, such as in this case where stresses have 
been described as the symptoms or illness caused by 
a threat factor. For their part, threats would best be 
described as the agents of disease. 
Typical direct threats are human activities such as log-
ging, hunting and fishing, road construction, or the 
discharge of pollutants. Also, local manifestations of 
global (or regional) climatic changes can be consid-
ered as threats, e. g. increasing droughts, heat waves, 
or severe rainfall events with increased run-off. Even 
though these drivers are not directly caused by hu-
mans, they undoubtedly cause stress for the biodiver-
sity object. 

Figure 30. MARISCONIA: Stresses. 

MARISCONIA is an imaginary conser-

vation site where MARISCO is being 

applied. Stresses have now been added 

to this illustration and have been con-

nected to the key ecological attributes 

that they affect. In this way, we can see 

that the stresses relate to key ecological 

attributes that have been degraded. 

Again, in this example, the complexity 

of the possible connections is reduced 

and could be enhanced if necessary.

Phase II: Systemic risk and vulnerability analysis
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Stress or threat?

 

Regularly, groups struggle with making a distinc-

tion between stresses and threats, especially in 

cases where the drivers of change are the result 

of indirect rather than direct human activities. To 

clarify: a threat is a human-induced forcing factor, 

a direct or indirect impact that will eventually in-

duce a symptom or response (a stress) in a conser-

vation object. There are no absolute distinctions 

between threats and stresses because of the am-

biguities inherent in language and meaning, but 

this should not deter participants from exercising 

their understanding of the terms and applying 

them to the context of the project. Inevitably, dif-

ferences in understanding will emerge that will 

reflect cultural perspectives. Nevertheless, it is al-

ways worthwhile reflecting on a medical analogy. 

A threat is an induced agent that elicits or, in time, 

will elicit a response or change in the status of a 

biodiversity object unless action is taken to reduce 

or eliminate the agent or its effects. A stress is the 

response or likely response observed (doctors pre-

fer the term ‘symptoms’) in a biodiversity object 

that may be characterised by alterations to the ob-

ject’s physical, chemical or behavioural state. 

 

Typically problematic examples are erosion and 

pollution, because of the ambiguity of the terms 

themselves. If erosion refers to processes affect-

ing the soil involving run-off or wind, it would 

constitute a threat and would cause the stress of 

‘erodedness’, which is related to the loss of humus, 

poor nutrient content in the soil, poor water reten-

tion capacity, etc. Pollution caused by the human 

activity of emitting pollutants into the environ-

ment constitutes a threat. ‘Pollutedness’, which 

manifests as high concentrations of contaminants 

causing physiological disorder, is the stress. 

The evidence emerging from scientific studies of eco-
systems is providing us with a better understanding 
of the complex dynamics driving natural systems, and 
this understanding tells us that indirect factors are 
influencing the greatest change in natural systems. 
The same principle can be applied to human-induced 
problems. However, this does not make the task any 
easier; on the contrary, often subtle changes in bio-
diversity objects are overlooked and are least known 
about. In most cases, participants focus on easily ob-
servable threats. 

The identification of threats is a crucial step because 
they are the elements that ideally need to be man-
aged and changed in order to reduce or eliminate the 
biodiversity objects’ stresses. Threats may be unman-
ageable and impossible to eliminate, in which case, 
adaptation strategies might be required (note that 
manageability is assessed in a later step).

What you need 
> ���The initial part of conceptual model (biodiversity 

objects and stresses).
> ���Red rectangular MARISCO threat cards.
> ���Space on the wall.
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Application procedure
The previous exercise to identify stresses for the differ-
ent biodiversity objects should give direction in draw-
ing together a list of threats. Care must be taken not to 
confuse natural causes of stress with more ambiguous 
indirect human-induced factors – this is never easy 
because of the unknowns and uncertainties manifest 
in complex systems. Often, it helps to look for com-
mon threats that produce stress in several groups of 
species or whole ecosystems. A couple of examples 
would be agricultural nitrogen-based fertiliser and in-
vasive species colonisation.

In general, guiding questions for the identification of 
direct threats are: 

> ����Which human activities are negatively affecting the 
viability of the different biodiversity objects? 

> ����Which other processes are degrading the function-
ality of the biodiversity objects by causing stresses?

Inevitably, in the course of the situation analysis, 
threats will be identified that do not have a corre-
sponding stress. These common issues can be re-
solved by ‘filling in the blanks’ during work to progress 
the model. 

Once the process has been completed for all the bi-
odiversity objects, it is important to reach consensus 
among the project team about the links between threats 
and stresses before moving on to the next stage. As 
was suggested in the previous section, clustering or 
grouping threats according to common characteristics 
helps to provide some structure and order. 

Figure 32. Developing a wall-affixed 

conceptual model: identifying threats 

(red) that cause different kinds of 

stress (purple).

Figure 33. The preliminary identification of threats or other elements in the conceptual 

model can be carried out in breakout groups. It is always interesting to compare the diverse 

perceptions of threats put forward by participants with their diverse backgrounds and 

perspectives.
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How specific or exact should stresses or 

threats be?

In general, there are no absolute rules determin-

ing how specific stresses or threats should be. The 

depth of analysis will always depend on the avail-

able knowledge and the resources spent on the 

situation analysis (time, number of participating 

experts). The recommendation is to formulate the 

threats as precisely and specifically as possible. 

A generic threat with the title of ‘climate change’ 

will be much less helpful in a situation analysis 

than the following more descriptive alternative: 

‘increased frequency of severe frosts in early 

springtime after warm winters’. It is important to 

specify the factor that causes stress. When threats 

are discussed, it might be concluded that the stress-

es actually need reformulation. Again, for the pur-

pose of a meaningful analysis, it is important to be 

as specific and as clear as possible. For instance, 

using the above example, if during the analysis 

process the project team feel that ‘increased fre-

quency of severe frosts in early springtime after 

warm winters’ is a really important threat they 

may choose to refine an earlier statement made 

about stresses from ‘tree dieback’ to ‘spring frost 

damages in trees’.

IUCN-CMP’s Unified Classifications of Direct 

Threats18 provides a comprehensive list of direct 

threats with examples, and can be used to either 

systematically identify direct threats or to stim-

ulate brainstorming. This classification is also 

used in the context of the global IUCN Red List 

of Threatened Species.19 Some of the IUCN-CMP 

threats may be understood in terms of contribut-

ing factors that drive and influence threats (see 

the next step below), but the classification acts as 

a useful aide-memoire when constructing a threats 

analysis for the area of analysis. In the MARISCO 

process, it is important to maintain a steady flow 

rather than get snarled up in building long, drawn-

out lists of threats. Keep lists simple and straight-

forward, and always ensure they tie in with the 

stresses. For example, the stress of ‘isolated forest 

islands and fragments’ can be caused by land use 

and urbanisation or by road development. In this 

case, it should be enough to state deforestation 

and road development as threats, and to spell out 

the contributing factors in the analysis (e. g., the 

development of housing, commercial and industri-

al areas, etc. – see below). 

To reiterate: it is important to acknowledge very 

early in the analytic process that any factor writ-

ten on a card and put into the conceptual model 

represents a preliminary hypothesis to be vali-

dated, specified and improved or, alternatively, 

to be disproven and rejected in the course of the 

adaptive planning process. It is beneficial to instil 

constant awareness about the preliminary nature 

and changeability of the exercise’s results and to 

invite proposals for improvements at any point in 

the process. 

�

 19 www.iucnredlist.org 

 18 �www.conservationgateway.org/ 

ExternalLinks/Pages/iucn-cmp- 

unified-classifi.aspx;  

www.iucnredlist.org/documents/

June_2012_Guidance_Threats_ 

Classification_Scheme.pdf 
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Figure 34. MARISCONIA: Threats. s. MARISCONIA is an imaginary conservation site where 

MARISCO is being applied. Now, threats are added to the depiction of the situation analysis. 

These direct threats are connected to the stresses that they are inflicting on the respective 

biodiversity objects. The model also includes a future stress that is framed in pink.

Phase II: Systemic risk and vulnerability analysis
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Classification of direct threats (taken  

from the IUCN-CMP Unified Classifications 

of Direct Threats, Salafsky et al., 2008) 

• �Residential and commercial development: human 

settlements or other non-agricultural land uses 

with a substantial footprint.

• �Agriculture and aquaculture: threats from farm-

ing and ranching as a result of agricultural expan-

sion and intensification, including silviculture, 

mariculture, and aquaculture.

• �Energy production and mining: threats from the 

production of non-biological resources.

• �Transportation and service corridors: threats 

from long, narrow transport corridors and the ve-

hicles that use them, including associated wildlife 

mortality.

• �Biological resource use: threats from the con-

sumptive use of ‘wild’ biological resources, in-

cluding deliberate and unintentional harvesting 

effects; also the persecution or control of specific 

species.

 

• �Human intrusion and disturbance: threats from 

human activities that alter, destroy and disturb 

habitats and species associated with non-con-

sumptive uses of biological resources.

• �Natural system modifications: threats from ac-

tions that convert or degrade habitat in order to 

‘manage’ natural or semi-natural systems, often to 

improve human welfare.

• �Invasive and other problematic species and 

genes: threats from non-native and native plants, 

animals, pathogens/microbes, or genetic materi-

als that have or are predicted to have harmful ef-

fects on biodiversity following their introduction, 

spread and/or increase in abundance.

• �Pollution: threats from the introduction of exotic 

and/or excess materials or energy from point and 

non-point sources.

• �Geological events: threats from geological events.

• �Climate change and severe weather: long-term cli-

matic changes that may be linked to global warm-

ing and other severe climatic or weather events 

outside the natural range of variation that could 

wipe out a vulnerable species or habitat.
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7. Identify contributing factors to threats

Rationale for this step
To complete the situation analysis, a list of the contrib-
uting factors responsible for the threats is compiled. 
It is not unusual to discover that there may be sever-
al contributing factors to a threat, either acting inde-
pendently or in synergy. Once the contributing factors 
are linked up to the threats, it becomes much more 
apparent how the stresses and vulnerability perceived 
in biodiversity relate to root causes manifest in hu-
man activities. The final analysis presents a structured 
and logical framework upon which to build strategies 
in the next stage of the exercise. For those managing 
ecosystems and landscapes, the identification of con-
tributing factors is a crucial preparatory step towards 
the formulation of effective management strategies 
that take into account the root causes of problems. 
A good conceptual model facilitates understanding of 
how different stakeholders influence the threats to bi-
odiversity objects and may even provide an analysis of 
their motivations. It also promotes a common under-
standing of a conservation situation among the various 
stakeholders tasked with visualising problems, needs, 

opportunities and conflicts. The ecosystems are the 
basis for sustainable development, including adapta-
tion to environmental change; their functionality must 
be kept in frame when defining the goals and objec-
tives of an overall conservation strategy. However, any 
specific strategies proposed for inducing change and 
transformation in the complex system of the conserva-
tion site must also adequately address people’s needs 
and attitudes. Otherwise, it is very likely that they will 
be ineffective. This being the case, it is recommended 
to develop a very thorough and detailed analysis of the 
driving factors and root causes of the threats. It is par-
ticularly important to reflect social conflicts and (as-
sumed) reasons for certain habits and actions. In this 
context, we must remember that people are part of the 
complex ecosystems that they live off and change. As 
a key element of these systems, the human subsystem 
deserves a careful analysis.

What you need 
> �����A conceptual model with biodiversity objects, 

stresses and direct threats. 
> ����Orange rectangular MARISCO factor cards. 
> ����Sufficient space on the wall.

Figure 35. Creating a pin-up concep-

tual model involves a participatory, 

dynamic and highly interactive pro-

cess. In the case of larger groups, it 

might be better to work in breakout 

groups and specialise on given sub-

tasks. Later on, breakout groups then 

present the results of their group 

work to the plenary group. 

Phase II: Systemic risk and vulnerability analysis
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Application procedure
By this stage of the exercise, participants will have 
identified as many threats as they can and, where pos-
sible, will have grouped them. Each of the single or 
grouped threats can be treated in turn to ascertain, 
first, the direct contributing factors and, later, the more 
deeply rooted factors at the heart of the threats, thus 
completing the cause-effect ‘net’. Typically, there will 
be several ‘chains’ of contributing factors, which may 
eventually build into a more complex net or web as 
the interrelationship between them becomes more ap-
parent. The main focus of the exercise is to recognise 
the contributing factors that impact in a negative way 
on the biodiversity objects. However, the opportunity 
exists to identify those factors that can have a positive 
effect on either a threat or contributing factor.

Guiding questions for this process are: 
> �What are the reasons for the appearance of a threat 

or a factor?
> �Which relevant actors and stakeholders are in-

volved in causing a threat? What are their reasons 
for doing so?

> �Are there any factors from those listed that have a 
positive influence on another contributing factor or 
threat?

In large and rather heterogenous groups of work-

shop participants it has been effective to build 

small focus groups that concentrate on the causal 

analysis of selected threats or sectors (e. g., hunt-

ing, deforestation, problems related to social con-

flicts).

To complete as much of this stage of the model as 
possible, it is important to review all the links made 
so far between contributing factors and threats. At its 
most advanced, a conceptual model should include 
interlinkages between the various cause-effect chains 
without getting too lost in the detail of the less impor-
tant factors. 

Feedback loops and systemic interrela-

tions between stresses, threats and con-

tributing factors

 

In reality, in complex, natural and socio-econom-

ic systems, there are no linear cause-effect chains. 

The unpredictability and non-linear change in 

complex systems is caused by, among others, syn-

ergistic effects, escalation, or positive and nega-

tive feedback loops. There might even be stresses 

on conservation objects generated by anthropo-

genic threats that influence contributing factors 

in the system and therefore create a feedback loop. 

An example would be an increased inflammability 

of dry vegetation that can contribute to the risk or 

threat of forest fires. Reduced ecosystem function-

ality and loss of ecosystem services can also affect 

contributing factors and threats. People who are 

unable to satisfy their basic needs might be forced 

to exploit natural resources increasingly unsus-

tainably – for example, a decrease in grassland pro-

ductivity might drive nomadic herders to move be-

yond traditional grazing grounds or to return more 

frequently to the same lands, which can then, in 

turn, end up being overgrazed. 
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Local manifestations of global climate change of-

ten increase the complexity of threat generation. 

Droughts, heat waves and other weather extremes 

can directly impact on biodiversity objects, such as 

forests or water ec osystems. That said, they might 

also contribute to the ongoing adaptation activi-

ties of land users, which then creates new and 

additional threats to biodiversity. Extreme events 

also affect agriculture or forestry and their produc-

tion strategies (e. g., new crops/trees to be planted, 

irrigation, expansion of the agricultural frontier 

in order to compensate loss of productivity). Cli-

mate change might allow for new, previously ab-

sent options of land use. There are examples where 

it is supposed that altitudinal shifts in ranges of 

fodder plants could prompt land use in previous-

ly unusable ecosystem types. Climate change has 

also triggered mitigation initiatives, which more 

or less subtly and indirectly increase pressure on 

biodiversity. For instance, policy instruments for 

‘climate protection’ favouring renewable energies 

have been shown to drive land use intensification 

and the degradation of ecosystems (e. g., by in-

creasing pesticide-intensive monocultures for the 

production of biofuels, or by promoting deforesta-

tion for the installation of solar panel parks).

 

Figure 36. Palm oil plant in Costa Rica. 

International demand for palm oil production is a contributing 

factor that triggers deforestation for the purpose of establishing oil 

palm plantations. The pollutants emitted by a palm oil plant can also 

constitute a threat to a local ecosystem.

Phase II: Systemic risk and vulnerability analysis
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8. �Organise, revise and complete the systemic 
conceptual model

 
Rationale for this step 
As is often the case with working models that rely on 
input from several or many participants, the priority 
is to record all the information as it arises and worry 
later about the structure and order. As suggested in the 
previous two sections, a certain amount of structuring 
is advised and, indeed, is necessary if the model is to 
‘communicate’ back to the contributors and also serve 
as an effective visualisation of ‘knowledge in the mak-
ing’. The completion of the contributing factors serves 
as a useful point to pause and review, and provides 
some time to create some order in the model. 

Drawing on the principles of complex systems theory, 
MARISCO recognises hierarchical order in most eco-
systems, which legitimises a certain degree of struc-
turing during the process of building a conceptual 
model. Participants are encouraged to group threats 
and contributing factors into appropriate domains. A 
typical example would be grouping all the threats that 
pertain to agricultural land use and, in another exam-
ple, grouping threats that relate to traffic disturbance 
and infrastructure. Applying a certain degree of reduc-
tionism to the model does not necessarily diminish in 
any way the complexity of the system. No information 
is lost; rather, it improves the agility of the reader who 
has to make sense of it all. 

Application procedure
Look for contributing factors that can be grouped to-
gether according to the thematic domains: biophysical 

factors, socio-economic factors, political factors and 
institutional factors (see also the figure and box be-
low). It is helpful to find titles for these groups (e. g., 
traffic infrastructure, criminality and corruption, gov-
ernance, demography). If possible, you can also group 
the direct threats according to the IUCN-CMP catego-
ries for direct threats (see page 90). 

In order to group the factor chains, including the direct 
threats, the chains can be moved if necessary. The 
connection to the biodiversity objects and cause-effect 
chains should not be lost. In the process of group-
ing, you may want to remove double factors or include 
missing factors in order to complete the logic of the 
factor chain. 

Any institutional domain is likely to need careful at-
tention because many of the factors affecting biodi-
versity are likely to relate back to the activities of the 
organisations employing the participants. Organisa-
tions tasked with a duty of care for biodiversity may 
also be innocent contributors to the vulnerability of 
the biodiversity objects. In this context, it is necessary 
to consider specific institutional weaknesses, such 
as: resources shortages; technical support/consulting 
shortages; deficits in terms of the availability of in-
formation; and conflicts with other actors. Also quite 
notorious are: the lack of knowledge management; the 
failure to consider cognitive risks; and weaknesses in 
decision-making in a self-referential and self-analys-
ing system.

All this will, most likely, lead to additional factors in 
the factors chain for the institutional domain. Existing 
tools like SWOT analyses can be used in preparing 
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inventories of institutional weaknesses that are then 
converted into contributing factors to threats and the 
vulnerability of biodiversity.

The groups of factors suggested below can support the 
identification of factors. In the case that any group is 
not represented, a critical reflection may be required 
to ascertain if any corresponding factors have been 
overlooked.

It is important to analyse the current impacts of 

biophysical or natural factors on human activities, 

as well as the resulting indirect changes. E.g. cli-

mate change might lead to conservation-relevant 

adaptation or mitigation measures in other sec-

tors. A good example is the production of biomass 

for energetic use that is driving intensification of 

land-use and loss of diverse production systems.

Figure 37. Generic conceptual model 

of interacting groups of contributing 

factors that are typically responsible 

for the generation of threats. 

Phase II: Systemic risk and vulnerability analysis
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Thematic domains of factor classification

• �Biophysical or natural factors contribute to vul-

nerability through characteristics of biodiversity 

or through abiotic processes, which have an in-

fluence on biodiversity (e. g. climate, water bal-

ance, soils, steep slopes). 

• �Socio-economic factors are connected with/repre-

sent humankind’s demand for natural resources. 

They can be divided into social factors (demogra-

phy, organisation, etc.), cultural factors (percep-

tion, values, traditions, etc.), economic factors 

(needs, land use techniques, influence of the mar-

kets, etc.), and infrastructure. 

• �Political or governance-related factors concern 

processes related to governance, decision-mak-

ers, power, legislative bodies or instruments, ad-

ministration, etc. 

• �Institutional factors are related to the acting and 

planning institutions themselves (e. g. the plan-

ning team, the protected area).

• �Spatial factors are often man-made and related 

to institutional factors (e. g., administrative bor-

ders, inappropriate geometric shape of formally 

established protected areas); but also natural fea-

tures can contribute to vulnerability (e. g., moun-

tain ridges, rivers).

 

See Figure 37.
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Local climate change

Landscape-changing activities

Unsustainable use of 
natural resources

Figure 38. MARISCONIA: Contributing factors and grouping. MARISCONIA is an imaginary con-

servation site where MARISCO is being applied. Here, contributing factors are included into the 

situation analysis. They are connected to the direct threats and build cause-effect chains and 

webs. Future factors are framed in pink. Furthermore, the contributing factors and direct threats 

are grouped into thematic domains in order to simplify the complexity of the overall model. 



9. Spatial analysis and priority setting

Rationale and description for this step
By this stage of the process, the project team will 
have two visual displays of their analysis: an initial 
geographical map (scope) of the project site, and a 
much larger interactive conceptual map that is still in 
progress. In some senses, the two remain somewhat 
detached. To try to better understand the geographi-
cal relationship between the biodiversity objects and 
the various threats with their contributing factors, it 
is worth spending some time mapping them out. By 
doing this, new relations can often be identified that 
were not obvious in the cause-effect analysis. Spa-
tial factors – such as those related to the geographi-
cal distribution of objects, threats or (administrative) 
boundaries of conservation action – can also drive 
vulnerability (e. g., linear-shaped protected areas with 
significant edge effects). The mapping of key factors 
and threats can provide valuable insights into spatial-
ly related issues, which will need to be addressed at 
the next stage of strategy formulation. Overlaying the 

geographical ranges of biodiversity objects together 
with socio-economic factors like land use, property 
and use rights, or threats can be very helpful. The 
mapping of selected indicators can be used for spatial 
priority-setting. With the appropriate resources and 
sufficient time, a good deal of information can be gen-
erated in the form of detailed GIS maps. However, in 
many instances, this is simply not possible, in which 
case it is recommended that the planning team or-
ganise a moderated discussion around a single map, 
documenting the necessary details and views for the 
entire time frame. If new threats or contributing factors 
are identified in the course of the spatial analyses, 
they should be inserted into the conceptual model. 

If appropriate and feasible it is recommended to 

film contributions and testimonies provided by 

knowledgable resource persons who comment on 

the spatial distribution of threats. Usually, the 

corresponding information is very rich and can be 

used for mapping at a later time.

Figure 39. The discussion about the 

spatial distribution of threats can be 

facilitated by simple maps of the area 

and coloured stickers that represent 

the presence or severity of threats in 

certain areas. 
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Description, qualification and consensual eval-
uation of the various elements of the concep-
tual model 
The following steps lead to a description, qualification 
and consensual evaluation of the various elements of 
the conceptual model that contribute to the vulnera-
bility of the conservation objects. As is to be expected, 
the importance to conservation management of vari-
ous threats and their contributing factors is likely to 
differ according to the prevailing knowledge and un-
derstanding among participants. For instance, it is not 
uncommon for managers or other stakeholders to of-
ten hold entrenched prejudiced or traditional opinions 
about the severity of particular factors that may not 
necessarily be the root cause of bigger problems. To 
try to inject some balance into the process of analysis 
and strategy formulation, a rating system is applied to 
both threats and contributing factors.

The intended outcome is for a more considered and ra-
tional prioritisation of system elements for structuring 
an effective conservation strategy. 
Finally, there are three principal criteria against which 
the stresses, threats and their contributing factors are 
assessed. These are: strategic relevance, manageabili-
ty, and knowledge. Strategic relevance is further divid-
ed into various (sub)descriptors including: criticality 
(scope, severity, irreversibility, past criticality, current 
criticality, trend of change of current criticality, and fu-
ture criticality); and systemic activity (level of activity, 
number of elements that are influenced). 

The MARISCO cards are designed for recording a set 
of criteria with corresponding rating values. In this 
case, four levels of rating are recorded using different 
coloured stickers. 
 

Figure 40 (left). Throughout the entire 

exercise, it is important to make avai-

lable geographical maps of the area 

in question for reference purposes, as 

well as regional maps so participants 

can look beyond the borders of the 

conventional management area and 

understand any interrelationships 

with other conservation sites.

Figure 41. The MARISCO cards facilitate 

the rating of stresses, threats or cont-

ributing factors and contribute to the 

visualisation of the working results 

(templates for printing are provided in 

the annex on pp. 178–179).

Phase II: Systemic risk and vulnerability analysis
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10. �Assess criticality of stresses, threats and 
contributing factors

Rationale for this step 
The criticality of a stress, threat or contributing factor 
refers to the perceived importance of those elements 
for the state of vulnerability of a biodiversity object. As 
is to be expected, any system component with a high 
rating for criticality is likely to be targeted in the final 
prioritisation process. 

What you need
> �The conceptual model developed so far, including 

the MARISCO cards.
> �A diverse group of participants, ideally representing 

different sectors and fields of expertise.

Application procedure
Taking each stress, threat and contributing factor in 
turn, record the perceived criticality of these elements 
in relation to the biodiversity objects by estimating the 
spatial scope, severity and degree of irreversibility or 
permanence. There is no objective or absolute meas-
ure of criticality, not even with the highest levels of 
scientific support. The exercise is much more about 
capturing opinions to provide a best-fit judgement on 

the status of a biodiversity object. This stage of the 
analysis can be carried out by a core planning team, 
with the results being validated later by other experts. 
The assessment can be performed in a single work-
shop or in a series of workshops. 

Assessing stresses, threats and contributing 
factors against the criteria

a) Current criticality
In order to determine the current criticality every fac-
tor/threat/stress will be evaluated according to the fol-
lowing descriptors: 
> �scope, 
> �severity, and 
> �irreversibility/permanence. 

Using the four colour-coded rating levels, the partici-
pants mark up each of the stress, threat and contrib-
uting cards in turn with the perceived rating for each 
of the abovementioned descriptors. Ideally, the legend 
for the rating scheme for criticality and all the other 
criteria should be printed up as a poster, which can 
then be pinned up next to the conceptual model.



Local occurrence = 1 Medium area = 2 Large part of the area = 3 (Almost) omnipresent = 4

Stress/threat: The stress/threat is 

likely to be very limited in its spatial 

distribution, affecting the biodiversi-

ty object across a small proportion of 

its occurrence in the area of analysis 

(1–10 %).

Contributing factor: The factor is 

likely to be very limited in its spatial 

distribution, affecting other elements 

across a small proportion of the area 

of analysis (1–10 %).

Stress/threat: The stress/threat is 

likely to be fairly restricted in its 

spatial distribution, affecting the 

biodiversity object across a certain 

part of its occurrence in the area of 

analysis (11-30 %).

Contributing factor: The factor is 

likely to be fairly restricted in its 

spatial distribution, affecting other 

elements across a certain part of its 

occurrence in the area of analysis 

(11–30 %).

Stress/threat: The stress/threat is 

likely to be well spread, affecting the 

biodiversity object across a signi-

ficant part of its occurrence in the 

area of analysis (31–70 %). 

Contributing factor: The factor is 

likely to be well spread, affecting 

other elements across a significant 

part of the area of analysis (31–70 %). 

Stress/threat: The stress/threat is 
likely to be pervasive in its spatial 
distribution, affecting the biodiver-
sity object across all or most of its 
occurrence in the area of analysis 
(71–100 %).
Contributing factor: The factor is 
likely to be pervasive in its spatial 
distribution, affecting other elements 
across all or most of the area of ana-
lysis (71–100 %).
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Light = 1 Moderate = 2 Severe = 3 Extreme = 4

Stress: Within the scope, the stress 

does not imply a reduction of the 

overall functionality of the biodiver-

sity object. 

Threat: Within the scope, the threat 

is not likely to degrade or harm the 

biodiversity object.

Contributing factor: The factor is 

not likely to generate a significant 

impact in the influenced elements.

Stress: Within the scope, the stress 

eventually may imply a certain 

reduction of the overall functionality 

of the biodiversity object within the 

next 10 years. 

Threat: Within the scope, the threat 

eventually may imply a certain de-

gradation and harm to the biodiversi-

ty object within the next 10 years.

Contributing factor: The factor may 

eventually generate a certain impact 

in the influenced elements

Stress: Within the scope, the stress 

is likely to create a reduction of the 

overall functionality of the biodiver-

sity object within the next 10 years.

 

Threat: Within the scope, the threat 

is likely to degrade and harm the 

biodiversity object within the next 

10 years.

Contributing factor: The factor is 

likely to generate a clear impact in 

the influenced elements.

 

Stress: Within the identified scope, 
the stress most likely means a 
serious reduction of the overall func-
tionality of the biodiversity object or 
even its loss within the next 10 years. 

Threat: Within the identified scope, 
the threat is most likely to degrade 
and harm the biodiversity object and 
even cause its loss within the next 
10 years.

Contributing factor: The factor will 
most likely generate a significant 
impact in the influenced elements 
and become a driving force that 
ultimately harms one or various 
biodiversity objects (at least within 
the identified scope).

Phase II: Systemic risk and vulnerability analysis
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Table 5. Rating categories 

for ‚Current criticality: 

scope‘

Table 6. Rating cate-

gories for ‘Current 

criticality: severity’
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Probably disappearing in the 
short term = 1

Probably not disappearing in the 
midterm = 2

Probably staying in the long term 
and hard to reverse = 3

Probably rather permanent and 
irreversible = 4

It is likely that the stress/threat/

factor will disappear spontaneously 

(without management) in the short 

term (1 to 5 years), possibly implying 

nothing more than easily reversib-

le consequences for conservation 

objects.

It is likely that the stress/threat/

factor will not disappear (without 

management) in the midterm (6 to 20 

years), but this does not imply long-

term and irreversible consequences 

for conservation objects.

It is likely that the stress/threat/

factor will stay present (without 

management) in the long term (21 to 

100 years), which also implies long-

term consequences for conservation 

objects that are hard to reverse. 

It is very likely that the stress/threat/
factor will stay present in the long 
term (probably for more than even 
a century), which also implies long-
term consequences for conservation 
objects that cannot be reversed in 
decades. 

scope→ >
MAGNITUDE

 severity

Local occurrence 

= 1

Medium area 

=2

Large part of the area 

= 3

(Almost) omnipresent 

= 4

Light   = 1 1 2 2 3

Moderate = 2 2 2 3 3

Severe  = 3 2 3 3 4

Extreme  = 4 3 3 4 4

The overall criticality is calculated as a combination of the 
three criteria. First the combination of scope and severity 
is calculated as magnitude.

Table 7. Rating 

categories for 

‚Current criticality: 

irreversibility‘

Table 8. Table to  

calculate the  

magnitude (combi-

nation of scope and 

severity)

Phase II: Systemic risk and vulnerability analysis
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Then the combination of magnitude and irreversibility/  
permanence is calculated. The result is the overall 
criticality: 

The final value of the current criticality is classified 
according to the categories as defined in Table 9. 

As well as recording the results on to each of the 
cards, it is also recommended to record the figures in 
an Excel spreadsheet for further analysis. 

In an ideal situation with ample time and resources, 
it is always best to carry out the full assessment of 
each descriptor (scope, severity and irreversibility/per-
manence). However, where this is not possible, an 
abridged or ‘override’ assessment can be carried out. 
Applying the following categories is recommended for 
this kind of assessment:

Magnitude→ >

OVERALL CRITICALITY

 Irreversibility

Low

= 1

Medium 

=2

High

= 3

Very high
 

= 4

Probably disappearing in 
the short term = 1 1 2 2 3

Probably not disappearing 
in the midterm = 2 2 2 3 3

Probably staying in the 
long term and hard to 
reverse = 3

2 3 3 4

Probably fairly permanent 
and irreversible = 4 3 3 4 4

Table 9. Table to calculate the overall criticality  

(combination of magnitude and irreversibility)

Rating scheme for ‘Overall criticality’  
(magnitude and irreversibility)



Table 10. Rating categories for 

‚Current criticality‘
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b) Past criticality

Rationale for this step
Some of the problems facing conservation relate to 
shallow ‘here-and-now’ perspectives that have little or 
no historical context. People easily get accustomed to 
changed situations, tend to forget earlier conditions, 
and underestimate the dynamics of change. Scientists 
have described this phenomenon as ‘shifting baseline 
syndrome’. Often, it is the result of a disconnection 
between a rapidly progressive generation and its tradi-
tional ‘parent’ community. Any received wisdom about 
the state of nature and historical land use practices 
that may have kept parts of biodiversity in play are lost 
in the process of modernisation. 

An important aspect of MARISCO is to attempt to cap-
ture the historical integrity and received wisdom that 
may still be present among the participants and, in so 
doing, provide an idea of the extent of change or shift 
in the ecosystem(s). Recording historical change will 

also provide some guidance on expected future chang-
es. In most cases worked on, there have been enough 
individuals in the cohort who have witnessed events 
and changes over the last 20 years and are thus able 
to provide a good level of detailed collective under-
standing of what has passed. This time frame provides 
a suitable ‘extent window’ for making forecasts about 
further likely changes, but also for reflecting on so-
called ‘black-swan risks’ (i.e., highly improbable but 
wielding a very high impact). 

Application
In order to determine past criticality, compare the cur-
rent situation of every stress/threat/factor to the (as-
sumed) situation prevailing 20 years ago. 

Guiding questions for the determination of past criti-
cality are: 
> �Did the element actually exist 20 years ago?
> �If so, how has the criticality changed since then (es-

pecially in terms of scope and severity)?

Slightly critical = 1 Moderately critical = 2 Critical = 3 Very critical = 4

The stress/threat/factor does not play 

a very important role in generating 

the overall vulnerability of the 

conservation objects in the area of 

analysis.

The stress/threat/factor plays a fairly 

important role in generating the 

overall vulnerability of the conserva-

tion objects in the area of analysis.

The stress/threat/factor plays an im-

portant role in generating the overall 

vulnerability of the conservation 

objects in the area of analysis. It is an 

important driver of negative change 

in the analysed system.

The stress/threat/factor plays an 
extremely important role in genera-
ting the overall vulnerability of the 
conservation objects in the area of 
analysis. It is a major and persistent 
driver of negative change in the 
analysed system.

Phase II: Systemic risk and vulnerability analysis
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By reviewing and assessing the past critical state of a 
biodiversity object, it is possible to bypass the descrip-
tors (scope, severity and irreversibility/permanence). 
With this approach, the evaluation is based instead 
on the groups’ or your own observation, experiences 
and knowledge of the conservation site and its sur-
roundings. 

In working with past and current indicators of critical-
ity, it is important to avoid misconceptions that could 
easily translate into ill-informed strategies. An example 

would be the construction of settlements in the core 
zone of a protected area in a previous time followed by 
a period of inactivity that leads participants to believe 
that the problem is less severe today, despite the fact 
that the settlements are still in place and ecosystem 
conversion is still ongoing and accumulating. In this 
case, it simply means that any future expansion of 
construction is less critical but, in a current context, 
the settlements might be of a higher relevance than in 
the past (because there are more of them).

Document the results in the rating 
matrix on the MARISCO card. 

 
Figure 43. Part of a conceptual 
model with threats and contributing 
factors that have been preliminarily 

Table 11. Rating categories of 

‚Past criticality‘

Figure 42. Part of a concep-

tual model with threats and 

contributing factors that have 

been preliminarily assessed 

with regard to their current 

and past criticality, as well as 

the current trend of change.

Lower than current = 1 Equal to current = 2 Higher than current = 3 Much higher than current = 4

The past criticality (20 years ago) of 

the stress/threat/factor is lower than 

the current one. 

The past criticality (20 years ago) of 

the stress/threat/factor more or less 

equals the current one.

The past criticality (20 years ago) of 

the stress/threat/factor is higher than 

the current one.

The past criticality (20 years ago) 
of the stress/threat/factor is much 
higher than the current one.
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c) Current trend of change 
An aspect of a biodiversity object that is worth re-
cording is its dynamic behaviour or current trend of 
change. 

Guiding questions for the determination of the current 
trend of change are:
> �How is the situation of the stress/threat/factor chang-

ing at this very moment? Is it receiving a lot of public 
attention? Why?

> �Is the stress/threat/factor currently increasing or de-
creasing? Slowly and gradually, or exponentially?

Document the results in the rating matrix next to the 
factor/direct threat/stress in the conceptual model. In 
addition, you can document the results in an Excel 
spreadsheet.

11. Develop future scenarios

Rationale for this step
The focus so far has been on recording the current and 
past criticality of stresses, threats and their contribut-
ing factors on biodiversity objects. Some mention has 
been made of the value of speculating about future 
changes, a point that needs further explanation. In the 
context of adaptive ecosystem-based management in 
a rapidly changing environment, MARISCO attempts 
to promote strategies that are proactive in nature and 
that seek to avoid purely reactive, ‘quick-fix’ solutions 
to symptoms that do not alleviate the real causes of 
conservation problems. It is important to identify the 
effects future risks may have on existing threats or 
how they may present new threats and stresses. 

The accepted view among advocates of complex sys-
tems theory is that the passage of time increases the 
likelihood of environmental uncertainty and unexpect-
ed risks, and more so in ecosystems subjected to hu-
man-induced escalator effects. Increasing uncertainty 

Table 12. Rating categories for 

‚Current trend of criticality change‘

Decreasing = 1 Stable = 2 Gradually increasing = 3 Rapidly increasing = 4

Currently, the criticality of the 

stress/threat/factor is tendentially 

decreasing.

Currently, the criticality of the stres-

s/threat/factor seems fairly stable. No 

change is recognisable.

Currently, the criticality of the stres-

s/threat/factor is tendentially increa-

sing, but it is doing so gradually and 

apparently quite predictably. 

Currently, the criticality of the 
stress/threat/factor is tendentially 
increasing in a fast and accelerating 
way (exponentially).

Phase II: Systemic risk and vulnerability analysis
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can only mean any attempt to predict likely events 
and outcomes will be further removed from reality. If 
we look back through history, we can see that it was 
often difficult or actually impossible to foresee and 
predict some relevant mega-trends and single events 
that changed the course of development (see the eval-
uation of past criticality). In MARISCO, the purpose 
of future scenario analysis is to present ‘what-if ’ fore-
casts that set the framework for proactive planning, 
rather than adopting a ‘wait-and-see’ approach for a 
possible future crash. When such unexpected events 
occur, the only cause for action is to mitigate symp-
toms after the event. The length of time frame that 
has proven to be practical is roughly that of a human 
generation, so around 20 years. The purpose of the 
exercise is most certainly not to predict the future in 
order to prepare prescriptive and deterministic 20-year 
plans. This would not be in line with the principles of 
adaptive management. 

In various cultures, it is uncommon and fairly difficult 
to think into the future, and there might be a cer-
tain reluctance to do so. Also, trained scientists are 
frequently unhappy with future prediction exercises. 
The human tendency is, in general, to operate in the 
‘here-and-now’ rather than project into future-based 
scenarios. A founding philosophical tenet of adaptive 
management is the engineering of a culture shift to-
wards an ethic of ‘here-now-and-in-the-future’ in order 
to design less static strategies that embrace uncertain-
ty and other forms of non-knowledge.

What you need
> �Moderation cards 
> �Flipchart paper
 
Application procedure
First, the planning group or, in the case of larger co-
horts, small breakout groups are invited to reflect on 
the future and identify relevant drivers of change and 
mega-trends. Past experience indicates the usefulness 
of distinguishing between local, national and regional 
scales. 

Tools for scenario development

Sometimes, future scenarios are difficult to im-

agine. In order to trigger your imagination in this 

process, you can use different tools like perspective 

change or exaggeration to overcome routine think-

ing and its associated blind spots. These exercises 

may not only help in identifying future risks, but 

may also remove any blind spots relating to current 

elements.

Time machine 

The group is asked to travel in time and first list 

events or trends that were relevant 20 years ago - 

differentiated according to local, regional/national 

and global levels (e. g., certain presidencies, impor-

tant international meetings or treaties, populations 

numbers, existence of IT devices, internet etc.). The 

results are used for a reflection about the extent of 

changes that can happen in 20 years. Afterwards, 

they are requested to develop future scenarios for 

the time in 20 years (e. g., type of government, state 

of corruption, forest coverage, available technolo-

gy).
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Empathic perspective change

Empathic perspective change is a tool for changing 

your own perspective and, more importantly, for 

allowing you to consider the perspectives of other 

actors relevant to the management area and whose 

actions and plans can represent risks (or opportu-

nities) for your conservation action. It is necessary 

to consider a wide range of perspectives, whether 

they have been agreed upon or not. Eventually the 

managing entity is confronted with the conflicting 

interests of other stakeholder groups. Practising 

taking these perspectives into consideration and 

sharpening the team’s empathic skills can foster ef-

fective strategy development. By enhancing empa-

thy through perspective change – by hypothesising 

about what others need; how they think, plan and 

act; and how they see conservation – some blind 

spots can be removed or avoided, or strategies can 

be sharpened to become more effective in how they 

facilitate understanding and communication with 

other stakeholders. It is also possible to consider 

diametrically opposing views – a 180° perspective 

change – where the actors analysed are hostile to-

wards biodiversity conservation. From this perspec-

tive, it can be very insightful to imagine conser-

vation activities as threats (e. g., to infrastructural 

development objects) and to envision what kinds of 

strategies opponents would devise and implement 

to overcome conservation. In general, a level of un-

derstanding about relevant stakeholders can be de-

veloped.

The team must identify relevant stakeholder groups 

in the project area and decide how they want to in-

clude them in the analysis. One option is to set up 

an extra planning team, which analyses the whole 

situation from their adopted perspective (e. g. that 

of indigenous people, industrial investors, agribusi-

ness, road builders) and follows all the methodologi-

cal steps for constructing the conceptual model and 

potentially even undertakes strategy formulation. 

The conservation objects would be the elements the 

corresponding stakeholders want to protect or de-

velop (e. g., roads, mines, livelihoods, plantations). 

Stresses would equate to elements representing the 

reduced viability of these objects caused by threats 

and contributing factors. 

This tool requires more time and staff resources 

than is normally available at conservation sites, but 

could be extremely informative for strategy build-

ing. So far, this particular tool has only been test-

ed on student groups. It is highly recommended for 

teaching purposes and is especially effective when 

different student groups work on the same manage-

ment area in parallel, but then take on different or 

opposing perspectives.

The 180° scenario tool

In the 180° scenario tool, elements of the current sit-

uation analysis are flipped and reimagined as the 

opposite situation. Negative contributing factors/

threats/stresses are turned into positive aspects 

and vice versa. 

A guiding question in this process can be for example: 

> �In what scenario can you imagine an opportunity 

turning into a negative contributing factor or vice 

versa? 

Phase II: Systemic risk and vulnerability analysis
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The exaggeration tool

With the exaggeration tool, the (future) positive 

or negative impacts of contributing factors, direct 

threats or stresses are inflated. 

A guiding question in this process could be, for ex-

ample: 

> �What could be the worst/best development of a 

factor/threat/stress?

The completion of this part of the exercise may lead to 
the identification of new contributing factors, threats 
or stresses. They are clearly marked as future elements 
(by drawing a coloured frame around the MARISCO 
card) and are integrated into the conceptual model. 
The arrows that connect these future elements with 
others can also be drawn in another colour.

12. �Analysis of the future criticality of  
stresses, threats and contributing factors

Rationale for this step 
Having completed these future scenario exercises, 
participants are now in a position to move on to mak-
ing judgements about the future criticality of stresses, 
threats and contributing factors (occurring over the 

next 20 years). Any factor that is not only crucial to-
day, but is also expected to become even more impor-
tant in the future, merits more attention than a factor 
with decreasing relevance.

What you need 
> �The conceptual model, as developed so far.
 
Application procedure
Discuss and make consensual decisions about the fu-
ture criticality of each factor, threat, and stress in the 
conceptual model. 
As was the case for past criticality, participants ‘fast-
track’ the respective judgement for future criticality 
(i.e., they do not individually assess the descriptor’s 
scope, severity and irreversibility). 
It is always worth keeping in mind that this whole ex-
ercise is based on a ‘best-guess’ approach and not on 
empirically derived outcomes. However, the evaluation 
will be based on the group’s experiences and knowl-
edge of the conservation site and its surroundings and 
will reflect the most plausible (current) scenarios.
Document the results in the rating matrix next to the 
factor/direct threat/stress in the conceptual model. In 
addition, document the results in an Excel spread-
sheet.

Table 13. Rating categories for 

‚Future criticality‘

Lower than current = 1 Equal to current = 2 Higher than current = 3 Much higher than current = 4

The future criticality (in 20 years) 

is expected to be lower than the 

current one.

The future criticality (in 20 years) is 

expected to be equal to the current 

one.

The future criticality (in 20 years) 

is expected to be higher than the 

current one.

The future criticality (in 20 years) is 
expected to be much higher than the 
current one.

Table 13. Rating categories for ‚Future criticality‘
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13. �Analysis of systemic activity and the 
strategic relevance of stresses, threats and 
contributing factors

 
a) Systemic activity: level of activity
 
Rationale for this step
Very few, if any, threats or contributing factors act in-
dependently of each other, unless they are a ‘novelty’ 
phenomenon from outside the system. It has already 
been mentioned that some factors are more apparent 
than others by virtue of their force and impact. Sim-
ilarly, some factors are equally visible because they 
produce clear synergistic or systemic effects. Factors 
or threats with high systemic activity will have a high-
er influence on the system. They are drivers of change 
and may play a key role in the cause-effect relations 
pictured in the conceptual model. An analysis of the 
level of systemic activity is important to improve the 
understanding of these cause-effect relations with-
in the situation analysis. Furthermore, these drivers 

of change can be used as leverage points to change 
problematic cause-effect relations. Therefore, they 
should be given special attention when designing con-
servation strategies in order to generate changes at the 
level of root causes. 

What you need 
> �The conceptual model.
 
Application procedure
At this stage in the conceptual model’s development, 
all the connecting arrows between the system ele-
ments should be in place and the next step of deter-
mining the systemic activity for every element in the 
conceptual model should have been carried out. The 
systemic activity is calculated in the first instance by 
counting the number of incoming and outgoing arrows 
for every factor and threat, and then classifying them 
according to the categories described below. Contrib-
uting factors placed in a group box are recorded as one 
factor – for instance, if an arrow from one contributing 
factor points to a group box with three contributing 

Phase II: Systemic risk and vulnerability analysis
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 20  If, in some domains, the planning team tends to perform more grouping than in others, this 

may lead to a certain distortion of the values of systemic activity.

factors, it is treated as three individual arrows to each 
of the factors in the group box20. 

The systemic analysis does not include stresses as 
these are perceived as outcomes (symptoms) of the 
threats and their contributing factors. 

Document your results in the rating matrix next to 
the contributing factors and threats in the conceptual 
model and in an Excel spreadsheet. 

b) Systemic activity: number of elements that 
are influenced
Then document the activity according to the number of 
influenced elements:

Table 14. Rating categories for  

‚Systemic Activity: level of activity‘

Table 15. Rating categories for ‚Systemic 

activity: number of influenced elements‘

Passive = 1 Inert = 2 Active = 3 Very active = 4

The element within the conceptual 

model is influenced by more ele-

ments than it is influencing. 

(difference [influencing - influenced] 

= < 0).

The element within the conceptual 

model is influenced by as many 

elements as it is influencing. 

(difference [influencing - influenced] 

= 0). 

The element within the conceptual 

model is influenced by less elements 

than it is influencing. 

(difference [influencing - influenced] 

= 1–3).

The element within the conceptual 
model is influencing other elements 
much more than it is influenced. 
(difference [influencing - influenced] 
= >3). 

Modestly influential = 1 Moderately influential = 2 Highly influential = 3 Extremely influential = 4

The element is influencing  

1 element.

The element is influencing  

2–3 elements.

The element is influencing 

4–5 elements.

The element is influencing  
>5 elements.



 21  Strategic relevance for stresses is calculated without ‚systemic activity‘.
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Level of activity→ >

Overall systemic activity

 �Number of influenced 
elements

Passive 

= 1

Inert 

=2

Active

= 3

Very active 
 

= 4

Modestly influential = 1 1 2 2 3

Moderately influential 
= 2 2 2 3 3

Highly influential = 3 2 3 3 4

Extremely influential = 4 3 3 4 4

c) Strategic relevance
 
Rationale for this step 
The strategic relevance sums up the outcomes of the 
different ratings undertaken in the previous steps and 
can be used to identify the most relevant elements 
in the conceptual model (stresses, threats and con-
tributing factors). Therefore, it serves as an input for 
prioritising these elements, which is important when 
developing strategies. 
However, it is important to keep in mind, that the stra-
tegic relevance is a derived value and should not be 
seen as a replacement for the individually derived out-
comes for each factor.  

Strategic relevance21

R = C
C
 + C

T
 + C

F
 + S

A

R = strategic relevance

C
C
 = current criticality

C
T
 = current trend of criticality

C
F
 = future criticality

S
A
 = systemic activity

What you need
> �Results for the rating of elements in the conceptual 

model.
> �The evaluation matrix for the conceptual model. 
 

Table 16. Matrix to 

calculate overall 

systemic activity

Phase II: Systemic risk and vulnerability analysis



114

Application procedure
A table showing the strategic relevance of all the 
threats and their contributing factors is generated, if 
possible, as an Excel spreadsheet. The table can in-
clude information about the group of threats, contrib-
uting factors or stresses (if there are any). By applying 
a rank score to the rated threats and factors, an order 

of priority is produced. The values can be assigned 
to four classes of equal size (from 1 = low to 4 = very 
high). It is better to colour-code the final rank value for 
each threat and factor in the table (4 = red, 3 = yellow, 
2 = light green, 1 = dark green). When complete, the 
table is then printed out as a poster in readiness for 
the next step, which is the formulation of strategies. 

Seasonal change in  
precipitation patterns

4 3 4 1 4 3 4 3 2 3 14 4 3 4

Increase of mean annual 
temperature 4 3 4 1 4 3 4 3 2 3 14 4 3 4

Illegal logging 2 3 4 1 4 4 3 1 2 2 13 3 2 3

Deforestation 2 3 3 1 3 4 3 3 3 3 13 3 2 2

Mining activities 1 4 3 2 3 2 3 3 2 3 11 3 1 2

Poaching 4 4 4 2 4 2 2 1 1 1 9 2 2 2
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threat-ranking list
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14. �Analysis of knowledge and manage- 
ability of stresses, threats and  
contributing factors

a) Analysis of knowledge 

Rationale for this step
Unlike conventional ‘Systematic Conservation Plan-
ning’, adaptive management does not rely entirely on 
a qualified body of knowledge to structure its strat-
egies. Instead, it recognises the incompleteness of 
information and knowledge at several levels within 
conservation management: at the level of the planning 
team, among stakeholders, and in the wider scientific 
community. It is important, then, to try and harvest as 
much knowledge as possible while at the same time 
embracing unknowns and non-knowledge. 

Any decision made during any part of the MARISCO 
process is considered to be preliminary and open to 
alteration at a later date when more information sur-
faces. An important part of conceptualisation is the 
ongoing review process by all the participants, which 
encourages the team to challenge the information put 
forward and also to identify where there appears to be 
deficits. At the end of the day, the final strategies and 
conceptual model produced by a project team are only 
as good as the information they put into it, so the aim 
should always be to strive towards a better informed 
process. A more formal assessment of the conceptual 
model to test the validity of the embedded knowledge 
and also to expose knowledge gaps helps the project 
team with decisions about consulting experts. 

At any moment, detailed scientific information or even 
evidence can be integrated into the MARISCO assess-
ment. But, apart from anything else, a knowledge as-
sessment of the situation makes clear the interdisci-
plinary (and transdisciplinary) nature of conservation 
planning and also reveals the extent to which scientific 
knowledge is limited to providing evidence in more 
linear formats. The findings of the assessment may 
convert into factors contributing to threats that require 
action (e. g. institutional weaknesses such as the lack 
of documentation, insufficient access to up-to-date in-
formation, the lack of time for reading and learning). 

What you need 
> �The conceptual model, as developed so far.

Application procedure
Using the categories given below, classify the level of 
knowledge that exists within the planning group about 
the contributing factors, threats and stresses. ‘Knowl-
edge’ comprises all possible dimensions that can be 
known about an element, such as its relevance in the 
cause-effect network, its behaviour, its dynamics, etc. 
It does not include an assessment of knowledge from 
other institutions operating in the field and outside of 
the influence of the project team.

Document the results in the rating matrix on the 
MARISCO card. In addition, document the results in 
an Excel spreadsheet. In this worksheet, you can also 
include the sources of the existing knowledge as well 
as the location of these sources. 

Phase II: Systemic risk and vulnerability analysis
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b) Analysis of manageability

Rationale for this step
All too often, conservation management neglects to 
assess the manageability of threats and change to bi-
odiversity in protected areas or landscapes and, as a 
result, strategies can be misguided, unrealistic and 
ineffective. Equally, without a more informed assess-
ment of the situation, the tendency is to avoid tackling 
problems that initially appear to be ‘unmanageable’.
Often, the recognition of unchangeable challenges, 
which cannot be (directly) influenced by local ac-
tion, gives rise to fatalism or displacement behaviour, 
which means that managers focus on easily managea-
ble threats that do not constitute the real danger to the 
biodiversity objects. A systematic assessment of the 
manageability of threats and their contributing factors 
provides the basis for rationalising action, and it is 

important to acknowledge that unmanageable threats 
may also require strategies. For instance, with prob-
lems of ‘high strategic relevance’ – like those linked 
to climate change that are likely to score low in terms 
of manageability – the alternative way forward would 
be to seek adaptive strategies. In these cases, man-
agement can seek to reduce the vulnerability by either 
decreasing the sensitivity or increasing the adaptive 
capacity of the biodiversity objects. An example is the 
evidence for the increasing incidence of forest fires 
caused by prolonged droughts in certain regions of the 
world. Clearly, there is little that can be done to re-
duce drought in the short term, but more immediate 
and effective action can be taken to prevent or reduce 
considerably the occurrence of forest fires.

What you need 
> �Conceptual model, as developed so far.

Table 18. Rating categories  

for ‚Knowledge‘

Well known = 1 Somewhat known = 2 Not known, but theoretically 
knowable = 3

Not knowable = 4

The level of knowledge about the 

factor/threat/stress is very high; the 

planning team has a precise idea of 

the element’s characteristics, relevan-

ce and dynamics.

The level of knowledge about the fac-

tor/threat/stress is fair; the planning 

team has a fairly good idea of the 

element’s characteristics, relevance 

and dynamics. Some knowledge gaps 

might have been identified. 

The level of knowledge about the 

factor/threat/stress is poor; the 

planning team does not have a good 

idea of the element’s characteristics, 

relevance and dynamics. Some better 

knowledge might be available, but 

this is not currently possessed by the 

team.

It is impossible to obtain a level of 
good knowledge about the factor/
threat/stress; the planning team can 
only formulate assumptions about 
the element’s characteristics, relevan-
ce and dynamics. Further research 
would not provide better knowledge. 
This non-knowability is related to 
the fact that the element is com-
plexly influenced by other uncertain 
elements, or that it represents future 
risks.
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Application procedure 
Evaluate the manageability of each contributing factor, 
threat and stress using the categories set out below. 
It is important to keep the context of the conservation 
site in perspective and not to drift into discussions on 
manageability beyond the practical realms of the man-
agement team (in other words, avoid more general and 
wider issues relating to a global context). 

Document the results in the rating matrix on the 
MARISCO cards. In addition, document the results in 
an Excel spreadsheet.

15. �Understand the relevant actors  
and stakeholders

Rationale for this step
At some level, factors that contribute to threats to bi-
odiversity have a point source that can be attributed 
to individuals or organisations (called ‘actors’ in the 
conceptual model). Part of the MARISCO exercise is 
to identify, where possible, these actors and to make 
their relationship to the listed contributing factors clear 
in the model. 

What you need 
> �Conceptual model, as developed so far.

Application procedure
Systematically map the actors and stakeholders that 
are related to every factor or direct threat in the con-
ceptual model (or to group boxes).

Guiding questions for the identification process are: 
> �Who is responsible for the occurrence of the factor/

threat/stress?
> �Who has an interest in the existence/occurrence of 

the factor/threat/stress?
> �Who has an interest in the mitigation of the factor/

threat/stress?

Document the results next to the factor/direct threat 
in the conceptual model (e. g. on a white modera-
tion card or by drawing symbols into the conceptual 
model). In addition, document the results in an Excel 
spreadsheet.

The following table summarises all the criteria and 
categories applied to the element rating. For the work-
shops, it is recommended to print out this table in the 
form of individual hand-outs or wall posters. 

Table 19. Rating categories  

for ‚Manageability‘

Very manageable = 1 Somewhat manageable = 2 Poorly manageable = 3 Not manageable = 4

The element can be easily and 

directly influenced by strategies and 

project activities; usually these refer 

to mainly local elements. 

The element is likely to be directly 

influenced by strategies and project 

activities to a certain extent, espe-

cially if more resources are made 

available than at present.  

The element is not very likely to be 

directly manageable. It can be influ-

enced instead in a meta-systemic and 

indirect way.

The element is not manageable at all; 
it is extremely unlikely that local ma-
nagement would effect any change, 
either directly or indirectly.
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Low = 1 Somewhat known = 2 Not known, but theoretically 
knowable = 3

Not knowable = 4

Current  

criticality:  

scope

Local occurrence = 1 

Stress/threat: The stress/threat is 

likely to have a very limited spatial 

distribution, affecting the biodiversi-

ty object across a small proportion of 

its occurrence in the area of analysis 

(1–10%).

Contributing factor: The factor is 

likely to be very narrow in its spatial 

distribution, affecting other elements 

across a small proportion of the area 

of analysis (1–10%).

Medium area = 2 

Stress/threat: The stress/threat is 

likely to be fairly restricted in its 

spatial distribution, affecting the 

biodiversity object across a certain 

part of its occurrence in the area of 

analysis (11–30%).

Contributing factor: The factor is 

likely to be fairly restricted in its 

spatial distribution, affecting other 

elements across a certain part of its 

occurrence in the area of analysis 

(11–30%).

Large part of the area = 3

Stress/threat: The stress/threat is 

likely to be well spread, affecting the 

biodiversity object across a signi-

ficant part of its occurrence in the 

area of analysis (31–70%). 

Contributing factor: The factor is 

likely to be well spread, affecting 

other elements across a significant 

part of the area of analysis (3–70%).

(Almost) omnipresent = 4

Stress/threat: The stress/threat is 
likely to be pervasive in its spatial 
distribution, affecting the biodiver-
sity object across all or most of its 
occurrence in the area of analysis 
(71–100%).

Contributing factor: The factor is 
likely to be pervasive in its spatial 
distribution, affecting other elements 
across all or most of the area of ana-
lysis (71–100%).

Current 

criticality: 

severity

Light = 1

Stress: Within the scope, the stress 

does not imply a reduction in the 

overall functionality of the biodiver-

sity object. 

Threat: Within the scope, the threat 

is not likely to degrade or harm the 

biodiversity object.

Contributing factor: The factor is 

not likely to generate a significant 

impact on the influenced elements.

Moderate = 2

Stress: Within the scope, the stress 

may eventually lead to a certain 

reduction in the overall functionality 

of the biodiversity object within the 

next 10 years. 

Threat: Within the scope, the threat 

may eventually lead to a certain level 

of degradation of and harm to the 

biodiversity object within the next 

10 years.

Contributing factor: The factor may 

eventually generate a certain level of 

impact on the influenced elements.

Severe = 3

Stress: Within the scope, the stress is 

likely to reduce the overall functi-

onality of the biodiversity object 

within the next 10 years. 

Threat: Within the scope, the threat 

is likely to degrade and harm the 

biodiversity object within the next 

10 years.

Contributing factor: The factor is 

likely to generate a clear impact on 

the influenced elements.

Extreme = 4

Stress: Within the identified scope, 
the stress most likely means a 
serious reduction in the overall fun-
ctionality of the biodiversity object, 
or even its loss, within the next 10 
years. 

Threat: Within the identified scope, 
the threat is most likely to degrade 
and harm the biodiversity object and 
even cause its loss within the next 
10 years.

Contributing factor: The factor is 
most likely to generate a significant 
impact on the influenced elements 
and become a driving force that 
ultimately harms one or various 
biodiversity objects (at least within 

the identified scope).
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Low = 1 Somewhat known = 2 Not known, but theoretically 
knowable = 3

Not knowable = 4

Current 

criticality: 

irreversibility

Probably disappearing in the short 

term = 1

It is likely that the stress/threat/

factor will disappear spontaneously 

(without management) in the short 

term (1 to 5 years), possibly implying 

nothing more than easily reversib-

le consequences for conservation 

objects

Probably not disappearing in the 

midterm = 2

It is likely that the stress/threat/

factor will not disappear (without 

management) in the midterm (6 to 20 

years), but this does not imply long-

term and irreversible consequences 

for conservation objects.

Probably staying in the long term = 3

It is likely that the stress/threat/

factor will stay present (without 

management) in the long term (21 to 

100 years), which also implies long-

term consequences for conservation 

objects that are hard to reverse.

Very high = 4

It is very likely that the stress/threat/
factor will stay present in the long 
term (probably for more than even 
a century), which also implies long-
term consequences for conservation 
objects that cannot be reversed for 
decades. 

Current 

criticality: 

overall 

(or override)

Slightly critical = 1

The stress/threat/factor does not play 

a very important in role in gener-

ating the overall vulnerability of 

the conservation objects within the 

geographical scope of analysis.

Moderately critical = 2

The stress/threat/factor plays a fairly 

important role in generating the 

overall vulnerability of the conserva-

tion objects within the geographical 

scope of analysis.

Critical = 3

The stress/threat/factor plays an 

important role in generating the 

overall vulnerability of the conserva-

tion objects within the geographical 

scope of analysis. It is an important 

driver of negative change in the 

analysed system.

Very critical = 4

The stress/threat/factor plays an 
extremely important role in gen-
erating the overall vulnerability of 
the conservation objects within the 
geographical scope of analysis. It is a 
major and persistent driver of nega-
tive change in the analysed system.

Past criticality

Lower than current = 1

The past criticality (20 years ago) of 

the stress/threat/factor is lower than 

the current one. 

Equal to current = 2

The past criticality (20 years ago) of 

the stress/threat/factor more or less 

equals the current one.

Higher than current = 3

The past criticality (20 years ago) of 

the stress/threat/factor is higher than 

the current one.

Much higher than current = 4

The past criticality (20 years ago) 
of the stress/threat/factor is much 
higher than the current one.

Current trend 

of change of 

criticality

Decreasing = 1

Currently, the criticality of the 

stress/threat/factor is tendentially 

decreasing. 

Stable = 2

Currently, the criticality of the 

stress/threat/factor seems to be fairly 

stable. No change is recognisable

Gradually increasing = 3

Currently, the criticality of the stress/

threat/factor is tendentially increas-

ing, but it is doing so rather gradually 

and apparently quite predictably. 

Rapidly increasing = 4

Currently, the criticality of the 
stress/threat/factor is tendentially 
increasing in a fast and accelerating 
way (exponentially).
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Low = 1 Somewhat known = 2 Not known, but theoretically 
knowable = 3

Not knowable = 4

Future criticality

Lower than current = 1

The future criticality (in 20 years) 

is expected to be lower than the 

current one.

Equal to current = 2

The future criticality (in 20 years) is 

expected to be equal to the current 

one.

Higher than current = 3

The future criticality (in 20 years) 

is expected to be higher than the 

current one.

Much higher than current = 4

The future criticality (in 20 years) is 
expected to be much higher than the 
current one.

Systemic 

activity: 

level of activity

Passive = 1

The element within the conceptual 

model is influenced by more ele-

ments than it is influencing.

(difference [influencing – influenced] 

= < 0).

Inert = 2

The element within the conceptual 

model is influenced by as many 

elements as it is influencing. 

(difference [influencing – influenced] 

= 0). 

Active = 3

The element within the conceptual 

model is influenced by less elements 

than it is influencing. 

(difference [influencing - influenced] 

= 1–3).

Very active = 4

The element within the conceptual 
model is influencing other elements 
much more than it is influenced. 
(difference [influencing – influenced] 
= >3). 

Systemic  

activity: number 

of influenced 

elements

Modestly influential = 1

The element is influencing 1 element.

Moderately influential = 2

The element is influencing  

2–3 elements

Highly influential = 3

The element is influencing  

4–5 elements.

Extremely influential = 4

The element is influencing  
>5 elements.

Knowledge

Well known = 1

The level of knowledge about the 

factor/threat/stress is very high; the 

planning team has a precise idea of 

the element’s characteristics, rele-

vance and dynamics.

Somewhat known = 2

The level of knowledge about the fac-

tor/threat/stress is high; the planning 

team has a fairly good idea of the 

element’s characteristics, relevance 

and dynamics. Some knowledge gaps 

might have been identified.

Not known, but theoretically  

knowable = 3

The level of knowledge about the 

factor/threat/stress is poor; the 

planning team does not have a good 

idea of the element’s characteristics, 

relevance and dynamics. Some better 

knowledge might be available, but 

this is not currently possessed by the 

team.

Not knowable = 4

It is impossible to obtain a good level 
of knowledge about the factor/thre-
at/stress; the planning team can only 
formulate assumptions about the 
element’s characteristics, relevance 
and dynamics. Further research 
would not provide better knowledge. 
This non-knowability is related to the 
fact that the element is complexly 
influenced by other uncertain ones, 
or that it represents future risks.

Manageability

Well manageable = 1

The element is easily and directly 

manageable and can be influenced 

by strategies and activities; usually 

these refer to mainly local elements. 

Somewhat manageable = 2

The element is likely to be directly 

manageable to a certain extent, es-

pecially if more resources are made 

available than at present.

Poorly manageable = 3

The element is not very likely to be 

directly manageable. It can be influ-

enced instead in a meta-systemic and 

indirect way.

Not manageable = 4

The element is not manageable at all. 
It is extremely unlikely that local ma-
nagement would cause any change, 
either directly or indirectly.
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Table 20. Rating categories  

for ‚Knowledge‘



Below is an example of the documentation of assess-
ment results presented as a spreadsheet. It shows 
which biodiversity objects are affected by a given 
threat. The rating of the threat is documented and 

comments should also be inserted detailing the ra-
tionale for group decisions or indicating sources of 
information.

Deforestation x

2

3

3

1

3

4

3

3

3

3

4

2

2

Table 21. Example 

documentation of 

assessment results
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Example

123

Figure 43. MARISCONIA: Conceptual 

model with evaluation results. 

MARISCONIA is an imaginary con-

servation site where MARISCO is 

being applied. The situation analysis 

is now complete. The diagram has 

been completed by adding the 

evaluation results of criticality, 

systemic activity, and strategic rele-

vance; as well as the knowledge and 

manageability of each stress, direct 

threat and contributing factor.

Phase II: Systemic risk and vulnerability analysis

Local climate change

Landscape-changing activities

Unsustainable use of 
natural resources

(incl. attributes and stresses)
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Before starting the next phase on strategy formula-

tion and evaluation, it is recommended to finesse 

the conceptual model’s structure and create a tidy 

version, ideally in the form of a computerised dia-

gram that can be printed out as a poster (see the 

figure below).

 

Figure 44. Validation, revision and 

amendment of a conceptual model that 

had previously been converted into a 

graph and printed out as a poster.  

The group added or changed evaluation 

categories and arrows.
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16. Revision and validation

Revising and validating the conceptual model with 
as many stakeholders and experts as possible is rec-
ommended. In situations where work on the first two 
MARISCO phases lasts for longer periods – a couple of 
months, or even a year or more – the opportunity aris-
es to include further knowledge and expertise beyond 
that existing in the planning team. Such revisions can 
be performed in mini-workshops or brief sessions with 
groups of ‘external’ experts. The best items to review 
and validate would be the conceptual model and the 
tables containing the rating results (criticality, man-
ageability, etc.). New elements or arrows can be intro-
duced and the rating results can be questioned or dis-
cussed. If the opinions of these ‘external’ consultees 
differ significantly from the original assessment, the 
new inputs will have to be discussed with the plan-
ning team. Whatever the case, any new input would 
need to be justified with arguments or evidence before 
it is appropriately documented. 

It is also interesting to confront experts with the final 
results of the strategic relevance rating and ask for 
a contrasting override assessment (see figure below). 
This can be performed so as to show the results of the 
earlier exercise or not. If the results differ significantly, 
they can be used to inform a critical discussion, which 
can enhance the process as well as the general under-
standing of the elements under discussion. 

Figure 45. Validating the results of the  

strategic relevance of stresses. 

In this instance, stresses, threats and contributing 

factors were printed out on separate posters. The 

sequence was defined according to the calculated 

strategic relevance. The majority of experts and 

stakeholders who participated in this analysis had 

not been involved in the earlier steps of the MARISCO 

exercise. They were invited to express their opinions 

by placing small stickers against the corresponding 

elements they regarded as most relevant. Note that 

this ‘override assessment’ did not consider present 

or future criticality, or other specific criteria. Experts 

placed a certain number of stickers (50% of the total 

number of elements on the poster) next to the ele-

ments they saw as most critical; lumping together all 

stickers on one or a few elements was allowed. 

Phase II: Systemic risk and vulnerability analysis
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 22 Authors: P.L. Ibisch, L. Geiger,  

D. Aschenbrenner and P.R. Hobson

III. �Comprehensive  
evaluation,  
prioritisation and  
strategy formulation22

23.

 

Overall consistency and 
strategy plausibility, spatial 
requirements for strategy 
application,

 

revision of scope

 

and vision

19. +

 

22.

 

systemic relationships

 

of strategies with other
elements in the
conceptual model

19. +

 

22.

 

systemic relationships

 

of strategies with other
elements in the
conceptual model

18. +

 

21.

 

Assessment and prioritisation
feasibility

 

a) resources; b) acceptance; c)

 

use of opportunities; d) risk robustness;

 

e) adaptability

impact a) creation of conflicts; b) contri-
bution to vulnerability; c) synergies with
strategies; d) conflicts with other strate-
gies; e) threat abatement; f) increase of
objects’ functionality; g) potential regret

20.

 

Analysis of strategic gaps

 

and strategic modification,

 

if applicable complementary
strategy formulation

17.
Identification of existing 
strategies incl. mapping 
in the vulnerability model

 



 23 Ibisch, P.L., Hobson, P.R. and Kreft, S., 

2012, ‘The European nature conserva-

tion network Natura 2000 in meeting 

uncertain challenges of climate change: 

Applying principles of complex sys-

tems and ecosystem theory’, published 

in: Ibisch, P.L., Geiger, L. and Cybulla, 

F. (eds.), Global change management: 

knowledge gaps, blindspots and unkno-

wables, Nomos, Sinzheim, pp. 131-152.
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Phase III: Evaluation, prioritisation  
and strategy formulation

Rationale, objectives, input and output of this 
part of the exercise

Rationale for this phase
Once a full situation analysis of the project area has 
been completed and the various threats and contrib-
uting factors have been identified, the next step is to 
develop a comprehensive strategic plan. An effective 
strategic plan includes smart objectives designed to 
be consistent, complementary, risk-robust and effec-
tive in effecting changes that are positive for conser-
vation objects. There is no such thing as a perfect 
plan, but it is possible to formulate robust, evaluative 
and self-referential strategies that encourage learning 
and adaptive improvement when needed. It is not only 
conservation objects that are vulnerable to unexpected 
change; strategies are equally sensitive to disturbanc-
es and threats. As such, it is recommended that strat-
egies are developed with built-in adaptive capacity. 
The same threats, contributing factors and risks that 
affect biodiversity can also impact on the effectiveness 
of strategies, not to mention posing other unforeseen 
risks in the future. 

Our current understanding of biodiversity shows that 
the complex structures and non-linear dynamics pres-
ent in nature frustrate scientific efforts to understand 
and interpret cause-effect patterns. Equally, managers 
are unlikely to find effective solutions to conservation 
problems if they continue to rely on evidence gener-
ated by simple linear enquiry. Often, management’s 
response to scientific enquiry is to focus on isolated 

objects rather than connected processes, which leads 
to the generation of atomistic approaches governed 
by disconnected strategies. These strategies focus 
on the so-called ‘object-systemic’ level. Management 
would be more effective if it adopted a ‘meta-systemic 
approach’, focusing more on understanding and re-
sponding to processes driven by non-linear and in-
terrelated dynamics, and also by the framework con-
ditions that enable such processes. A more holistic 
approach would encourage self-organising change 
and adaptation in the managed system.23 This kind 
of management would also target the synergistic in-
teraction of as many strategies as possible, in order to 
generate a critical mass for transformation. 

In line with previous thinking, the objectives in 

this phase are to:  

> �analyse existing strategies (where provided), 

evaluating their effectiveness and vulnerability;

> �formulate complementary strategies to fill identi-

fied strategic gaps;

> �evaluate these new and complementary strategies 

with the goal of reducing their vulnerability;

> �understand if and how strategies – through unin-

tended mechanisms – eventually contribute to ge-

nerating risks and an increase in the vulnerability 

status of the conservation objects; and

> �revise the overall consistency and effectiveness of 

the entire strategic portfolio. 
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 24 A good governance system ‘responds to 

the principles and values freely chosen 

by the concerned people and country 

and enshrined in their constitution, 

natural resource law, protected area 

legislation and policies and or cultural 

practices and customary laws’ (Dudley, 

N. [ed.] 2008, Guidelines for applying 

protected area management categories, 

IUCN, Gland, Switzerland). 

Explanation of key terms 

Strategy 
A strategy comprises a series of decisions related to 
the deployment of available resources (management) 
and the establishment of appropriate socio-institution-
al conditions (governance)24 that allows for effect ac-
tion towards achieving desirable goals and objectives. 

In military operations, a distinction is made between 
tactics and strategy. While good tactics may lead to 
winning single battles, a strategy is the combination 
of a sequence of actions made by a general that may 
result in the winning of a war. In biodiversity conser-
vation, strategies are most often formulated to protect 
or enhance the existing status or condition of desired 
conservation objects. To this end, conservation prac-
titioners often try to abate existing threats and focus 
their efforts on recovering the status of more or less 
specific targeted objects. Such a focused approach 

may divert attention away from ecological problems in 
the wider landscape and at larger scales of socio-po-
litical operations. However, it is important to always 
have the bigger picture in mind and to develop strat-
egies that consistently reduce the overall vulnerability 
of the conservation objects and of the projects and 
institutions working for biodiversity conservation. In 
conservation, it is important to: 

> �understand the involvement and interests of stake-
holders to develop dynamic strategies with adapt-
able goals and objectives that respond to changing 
framework conditions; 

> �to anticipate – in an empathic manner – the deci-
sions and moves of players outside the sphere of 
conservation. 

Using the results of the systemic situation analysis, a 
set of specific strategies are identified that can be in-
serted at virtually any points in the conceptual model. 

Input Output

• �The existing strategic portfolio.

• �Knowledge from any sources 
about implementation, and suc-
cesses and failures of existing 
strategies. 

• �Information about environ-
mental, socio-economic, legal, 
political, and institutional cir-
cumstances at the conservation 
site and in its vicinity.

• �A list of consistent and plausible conser-
vation strategies that are derived from the 
conceptual model.

• �Results of a comprehensive strategy evalua-
tion that facilitates their prioritisation.

• �Map of the spatial requirements for effec-
tive strategy application.

• �A revised geographical scope and vision for 
the management area.
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Input Output

• �The existing strategic portfolio.

• �Knowledge from any sources 
about implementation, and suc-
cesses and failures of existing 
strategies. 

• �Information about environ-
mental, socio-economic, legal, 
political, and institutional cir-
cumstances at the conservation 
site and in its vicinity.

• �A list of consistent and plausible conser-
vation strategies that are derived from the 
conceptual model.

• �Results of a comprehensive strategy evalua-
tion that facilitates their prioritisation.

• �Map of the spatial requirements for effec-
tive strategy application.

• �A revised geographical scope and vision for 
the management area.

Figure 46. Classification of strategies 

according to entry points in the concep-

tual model.

Contributing
factor

Contributing
factor

ThreatThreat StressStress
Biodiversity

 

object
Biodiversity

 

object
Ecosystem 

service
Ecosystem 

service
Human well-
being object
Human well-
being object

5.1.
Basic 
understanding

5.1.
Basic 
understanding

5. Research and knowledge management strategies5. Research and knowledge management strategies

5.2.
Analysis of (future) 
dynamics and 
risks

5.2.
Analysis of (future) 
dynamics and 
risks

5.4.
Exchanging and 
sharing experience

5.4.
Exchanging and 
sharing experience

5.5.
Communication 
and outreach

5.5.
Communication 
and outreach

5.3.
M&E / Facilitating 
and organising 
institutional learning

5.3.
M&E / Facilitating 
and organising 
institutional learning

Phase III: Evaluation, prioritisation  
and strategy formulation



1. Strategies that target a contributing factor address 
the so-called root causes of threats and are likely to 
contribute indirectly to improving the conservation 
objects or to decreasing their vulnerability. Strategies 
that are designed to tackle the root causes of prob-
lems are the most effective because they work towards 
real change management. Root-cause strategies op-
erate at the scales of both space and time – they are 
reactive when dealing with immediate issues (form 
of mitigation) and proactive when addressing wider 
horizon problems that are emerging but have yet to 
express their effects on biodiversity. Strategies can 
also be differentiated according to the manageability 
of contributing factors. If factors are manageable (and 
contribute to threats) then strategic objectives would 
be designed to target the abatement or mitigation of 
the factor. If the factors contributing to threats are un-
manageable, a strategy would be formulated to ac-
commodate the problem within the system and also 
to promote institutional adaptation to its existence and 
influence. This type of strategy is likely to invite full 
collaboration between the actors and stakeholders that 
have been identified in the previous steps. 

Alternatively, strategies that try to deliver people- 
related changes: 

a. adopt restrictive-regulative approaches;

b. �emphasise the importance of information,  
communication and education;

c. �promote conditions that encourage enabling,  
empowerment and support.

Examples: Strategies targeting manageable cont-

ributing factors often try to change the socio-eco-

nomic or political reality. For instance, the lack of 

acceptance and support for conservation action can 

be improved by awareness-raising campaigns or di-

rect lobbying. Strategies that tackle adaptation to 

non-manageable factors could, for example, involve 

helping conservation management that is working 

in a political situation shaped by corruption and 

doing so without any harmful outcomes. 
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Figure 47. Environmental informati-

on in Ushanski National Park, Ukrai-

ne, helps to enlighten tourists and 

to develop the park as a destination, 

which can indirectly contribute to 

local people’s income generation. 



2. Strategies that try to reduce or eliminate threats can 
also be designed to operate at proactive and reactive 
levels, and well as to focus on mitigation or adapta-
tion. 

Examples: Strategies targeting threats would, for 

example, try to directly prevent, stop or reverse 

processes of degradation, such as overexploitation, 

pollution, deforestation or erosion. Typical strate-

gies would be fencing or cleaning activities. These 

strategies easily fall into the trap of treating only 

symptoms, leaving the contributing factors to the 

threat unaddressed. However, these initiatives 

might still (temporarily) be needed to safeguard 

conservation objects until the underlying factors 

have been effectively tackled. 

3. Strategies formulated to address problems perceived 
to have a direct effect on biodiversity objects typically 
encourage measures designed to mitigate stresses and 
reduce their sensitivity against threats or support the 
development of their adaptive capacity. Strategies that 
advocate either mitigation or adaptive management 
represent two rather distinct approaches to conserva-
tion; the former being reactive, the latter proactive. 

Examples: Strategies working directly with biodi-

versity objects can be somewhat manipulative – for 

example, the ex-situ conservation of individuals or 

the translocation applied to facilitate adaptation to 

changing habitat distribution. Captive breeding or 

reproduction in nurseries can help reduce certain 

stresses (e. g., low population size) and also enhance 

adaptive capacity. The creation of new artificial ha-

bitats (habitat design, such as creating sand islands 

or artificial reefs) can be a proactive way of redu-

cing vulnerability.

 

Figure 48. Controlling and limiting 

access: a control post in Sierra del 

Lacandón National Park, Maya Forest, 

Guatemala.

Figure 50. Restoring native vege-

tation: replanting an area along 

the Deschutes River, Oregon, USA, 

contributes to mitigating stress in the 

damaged gallery forest ecosystem.

Figure 49. The captive breeding of 

a Hungarian meadow viper (Vipera 

ursinii rakosiensis) at Kiskunság 

National Park, Hungary, for later 

re-introduction.

Phase III: Evaluation, prioritisation  
and strategy formulation



4. Strategies that directly target the improvement of 
human wellbeing are not strictly conservation strate-
gies. In nearly all cases, human wellbeing outcomes 
are viewed as desirable secondary benefits derived 
from actions proposed or taken to safeguard biodiver-
sity. That said, there are advantages for conservation 
in raising awareness of the goods and services pro-
vided by biodiversity among poor communities that 
remain heavily dependent on the living landscape and 
for whom conservation is not a priority. Even just com-
municating this dependency can be highly beneficial 
for conservation projects. Under certain conditions, 
especially when people are living below subsistence 
levels and do not easily prioritise biodiversity conser-
vation, it can be of strategic importance to directly 
foster livelihoods or simply provide food or other key 
resources in order to establish the fundamental condi-
tions required for effective conservation work. 

5. Strategies that promote research and knowledge 
management reflect the central tenet of adaptive man-
agement to ‘learning while doing’ and are fundamen-
tal for effective conservation management. Applied re-
search can improve horizon scanning, and also serve 
as a means of detecting new risks. Effective knowl-
edge management underpins all monitoring and eval-
uation, and communication programmes. It can also 
help improve management by promoting exchange 
and learning from others.

Feasibility 
Feasibility is the degree to which a strategy is likely to 
be implemented under the prevailing conditions within 
the management area. Factors likely to influence fea-
sibility include the availability of given resources and 
also risks, restrictions and conflicts with or between 
actors and stakeholders. 

Impact 
The impact of a conservation strategy is related to any 
change within or outside the management area that 

Figure 51. Satisfying basic human 

needs in order to build a trusting re-

lationship: conservationists support 

family gardens and vegetable produc-

tion in Sierra del Lacandón National 

Park, Maya Forest, Guatemala.

Figure 52. Ecological research can 

provide guidance for ecosystem 

management (vegetational and 

microclimatic studies in a nature 

park in Brandenburg, Germany). 
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can be attributed to the strategic action and that in-
fluences either directly or indirectly the conservation 
objects. Positive impacts are ultimately related to the 
maintenance or improvement of the status of the de-
fined conservation objects. Negative impacts would 
lead to an increase in stresses, threats or their con-
tributing factors. 

Results webs 
Results webs graphically illustrate systemically and 
logically linked assumptions that must be made for 
postulating the effects of strategies. They comprise the 
logical sequence of intermediate results to be achieved 
that, ultimately, would imply a positive impact on the 
biodiversity objects. 

In scientific terms, a results web lays out hypothe-
sised relationships. It is a stepwise, time-referenced 
assumption that should be based on the criteria evalu-
ation of the strategies and the visual strategy analysis 
in the conceptual model. Possible risks, conflicts, ben-
efits and synergies that have been identified as having 
the potential to interfere with the logical chains and 
linkages are part of the results web. Results webs are 
a tool for critiquing proposed strategies.

Results webs are built over the conceptual model 
(which acts as the underlying framework) and consist 
of strategies, intermediate results, and a threat reduc-
tion result, along with the latter’s consequent impact 
on the biodiversity objects in terms of reducing or 
eliminating stress. While the conceptual model depicts 
the planning team’s current assumptions regarding the 
situation external to the project in the conservation 
site, the results webs illustrate the future situation that 

is desired post strategy implementation. This leap in 
time can be indicated by using different colours. The-
oretically, simple results chains can exist but, in most 
cases, complex conceptual models with systemic in-
terrelations and feedback loops translate into equally 
complex results webs.

Goals and objectives
Goals and objectives are often used synonymously. In 
line with the Open Standards for the Practice of Con-
servation, we define goals as ‘ultimate aim statements’  
with regard to the status of the conservation objects.

Common business and planning definitions of goal 

and objective25  

Goal: An observable and measurable end result ha-

ving one or more objectives to be achieved within a 

more or less fixed time frame. 

Objective: A specific result that a person or system 

aims to achieve within a time frame and with avai-

lable resources. In general, objectives are more spe-

cific and easier to measure than goals. Objectives 

are basic tools that underlie all planning and stra-

tegic activities.

Conservation goals are formal statements of the in-
tended long-term management impact, describing a 
desired status for the conservation objects. Usually, 
they will refer to the biodiversity objects, but could 
also describe intended impacts on ecosystem servic-
es and human wellbeing objects. As well as referring 

 25 Taken from:  

www.businessdictionary.com.

Phase III: Evaluation, prioritisation  
and strategy formulation
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to the objects, goals must also be impact-oriented, 
measurable, time limited, and specific.

Correspondingly, conservation objectives are formal 
statements of the intended short- and medium-term 
management results. These management results are, 
in effect, the changes effected in the complex system 
to be managed that are likely to cause an improvement 
in the conservation objects. The accomplishment of 
relevant management objectives is a requirement for 
meeting their corresponding goals. Objectives must be 
management-result oriented, measurable, time limit-
ed, specific, and practical.

Monitoring 
Monitoring is the periodic process of gathering data, 
which is then used to assess the status of defined 
indicators. This way, changes in certain elements or 
their performance can be monitored. 

Comprehensive monitoring for conservation comprises 
several components:

> �Process monitoring measures the progress of pro-
ject implementation according to operational plans.

> �Impact monitoring measures indicators to track the 
accomplishment of management goals and objec-
tives.

> �General environmental monitoring is used to 
observe environmental change without necessarily 
being related to strategic planning or project imple-
mentation.

Working Steps 

17. �Identification of existing strategies and 
‘strategy mapping’ 

Rationale for this step
Commonly, MARISCO exercises are generally under-
taken not at the beginning of a conservation project 
or when a conservation site is established, but, rather, 
during the ongoing period of management while ex-
isting strategies are being worked through. It is im-
portant to capture these existing strategies in order to 
understand how they influence the vulnerability of the 
conservation objects, and to know who is involved. 
The mapping of existing strategies in the conceptual 
model makes clear where in the model they relate to 
the various threats and contributing factors. The col-
lection of existing strategies forms the basis for the 
subsequent strategic gap analysis. 

If there is already an existing management entity and a 
strategic plan, it is important to understand how it has 
been dealing with risks and vulnerabilities. 

What you need 
> �Flipchart.
> �The conceptual model, as developed so far  

(ideally in an organised and printed format,  
see photographs on the next page). 

> �Yellow, hexagonal moderation cards. 



Why this guide?

Application procedure
Collect all existing strategies for delivery in the man-
agement area, including: 

> �strategies that are being implemented at the  
moment; 

> �strategies that are planned for the future (for  
example, as part of a management plan).

Write down all the existing strategies on cards. Addi-
tional information on existing strategies such as costs, 
responsibilities, etc. can also be included. Any strate-
gy that is not being implemented should also be ana-
lysed and documented. 

Once this task is complete, strategy titles are written 
down on yellow moderation cards (one strategy per 
card), which are then inserted into the conceptual 
model alongside the appropriate threats and their con-
tributing factors. To complete the process, the strategy 
cards are linked to the threats and contributing factors 
using lines and arrows. 

Figure 53. If existing strategies are collected during the same 

workshop, straight after the vulnerability analysis, it is parti-

cularly difficult to keep the conceptual model sufficiently tidy 

for the strategy mapping. In this case (and deviating from the 

suggested MARISCO colour code), strategies were written on 

blue cards and put on a transparent overlay placed over the 

paper model. This useful overlay meant reverse arrows could 

be drawn between strategies and other elements of the concep-

tual model without causing permanent changes to the model 

itself.

Figure 54. Existing management strategies are placed 

close to the system elements that they are trying to 

influence. Here, the recommended hexagonal cards are 

being used for this task. Also, the conceptual model has 

been printed up as a large poster, which was prepared 

following the first workshop on vulnerability analysis. 
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Example 
 

Figure 55. MARISCONIA:  

Strategies. 

MARISCONIA is an imaginary 

conservation site where MARISCO 

is being applied. The existing 

strategies of the imaginary 

conservation site are added to 

the conceptual model and are 

connected to the elements – 

contributing factors, threats and 

stresses – that they are aiming to 

positively influence.

Phase III: Evaluation, prioritisation  
and strategy formulation

Local climate change

Landscape-changing activities

Unsustainable use of 
natural resources

(incl. attributes and stresses)
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18. �Assessment and prioritisation of existing 
strategies

Rationale for this step
Often strategies are put in place and carried out with-
out any follow-on assessment of their feasibility and 
potential impact. Often, the requirements of the daily 
working routine do not allow for a detailed assessment 
of existing strategies because, for example, certain cri-
teria are not considered or are not analysed with the 
necessary distance. This can lead to ‘blind spot’ man-
agement where practitioners have little understanding 
of the effectiveness of the strategies. 

An evaluation of existing strategies helps:  
> �to adjust the strategy design and prioritise from the 

portfolio of existing strategies, improving effective-
ness and robustness, and

> �to avoid negative effects caused by the implement-
ed strategies which remain unforeseen without 
proper reflection.

The evaluation includes two types of risk assessment: 
> �an analysis of the potential failure of strategies due 

to existing/probable threats/risks; and
> �an analysis of risky (unwanted, hardly foreseeable) 

outcomes generated through implementing the 
strategy.

What you need 
> �The conceptual model, as developed so far. 
> �A list of existing strategies and some knowledge about  

each of them. 

Application procedure
Each strategy is evaluated for both feasibility and po-
tential impact factor through a stepwise approach. The 
results are documented in the form of an evaluation 
matrix, as shown below. 

Existing strategies are best evaluated through a 
peer-review process carried out with external reviewers 
to encourage a more balanced and objective perspec-
tive. Usually, if the existing strategies are analysed by 
the same team that has developed or is implementing 
them, the evaluation results are not sufficiently ob-
jective – pre-existing assumptions get confirmed and 
conflicts and mistakes may not be given full consid-
eration. However, even internal review opens up op-
portunities for self-reflective analysis among the teams 
generating strategies, and this improves the detection 
rate of risks that might otherwise go unrecorded. 

1. Feasibility

Feasibility describes the degree to which a strategy 
is likely to be implemented under the prevailing con-
ditions in the management area. It is related to the 
available resources but also to risks, restrictions and 
conflicts. 

a) Necessary resources
The implementation of a strategy requires different 
kinds of resources, including financial, personal, time 
and knowledge resources. At this stage in the evalu-
ation process, the resource availability for the imple-
mentation of the strategy is evaluated. To do this, use 
the selection categories set out in the following table. 
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Table 22: Selection categories for 

‚Feasibility: necessary resources‘

b) The level of acceptance from relevant  
stakeholders
Usually, a conservation strategy affects one or more 
stakeholder(s), and the successful implementation of 
a strategy is directly dependent on the willingness of 
stakeholders to accept it. 

All the relevant stakeholders who are affected either 
negatively or positively by the strategy or can support 
or hinder its implementation are identified and listed. 
It is important to take into consideration both the pos-
itive and negative effects of a strategy. 

Once all stakeholders have been identified, the next 
step is to evaluate their levels of acceptance towards 
the strategy according to the categories defined in Ta-
ble 23 below.

In the context of addressing the acceptance of stake-
holders, developing worst-case scenarios can prove 
worthwhile: 

> �What could happen when implementing the strate-
gy that would negatively affect stakeholders? 

> �What might cause stakeholders to act differently 
than expected? 

> �What kinds of interactions between different stake-
holders might generate unexpected changes in atti-
tudes or actions?

No resource problems = 4 Some resources available = 3 Only limited resources available 
= 2

Not enough resources = 1

There are sufficient financial, perso-

nal, time and knowledge resources 

within the managing institution to 

implement the strategy. 

There are some resources to at least 

partially implement the strategy, and 

it is likely that additional resources 

will be forthcoming.

There are only a few limited resour-

ces available for implementing the 

strategy, and only very small-scale 

and fairly isolated activities can 

be carried out. It will be difficult to 

obtain additional resources.

There are not enough resources 
within the managing institution 
to implement the strategy, and it is 
unlikely that additional resources 
can be obtained.

Phase III: Evaluation, prioritisation  
and strategy formulation
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Table 23: Selection categories for 

‚Feasibility: level of acceptance‘‘

Very good acceptance = 4 Good acceptance = 3 Rather low acceptance = 2 Extremely poor acceptance = 1

The strategy is accepted by (almost) 

all of the relevant stakeholders. 

The strategy is accepted by a major 

part of the relevant stakeholders.  

The strategy is supported by a minor 

part of the relevant stakeholders, but 

there is no rejection. 

The strategy is supported by only a 
few of the relevant stakeholders and 
is rejected by most of them.

Figure 56. Strategies are evaluated ac-

cording to the criteria and categories 

mentioned in the text. It has been 

shown that visualising evaluation 

decisions with coloured paper or 

stickers is useful. 

Figure 57. Knowledge about existing strategies, 

their strengths and weaknesses, and their relevant 

stakeholders, is documented by labelling certain 

categories with specific colours or written text. In 

this way, working group results are permanently 

and visibly displayed on the walls and represent 

inputs for the planning exercise. If the workspaces 

are sufficiently large, the workshop’s dynamics 

and delegate concentration levels can benefit from 

physical moving from one poster to another.

If necessary, specify different stakeholders who may 
be especially relevant and whose acceptance is cru-
cial for the strategy. Then either insert the comments 
to this regard in the evaluation table, or evaluate the 
different stakeholders separately.
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c) The probability of benefiting from external factors 
(especially opportunities) 
The successful implementation of a strategy is not 
solely reliant on the capabilities of the management 
team, as external factors can also play an important 
part. Sometimes there are opportunities that can fa-
vour or support the implementation of a strategy. 

For example, these can include political factors such 
as new laws or state programmes with a favourable fo-
cus. Other factors can be related to additional funding 
or other institutions tackling similar problems. 

At this stage of the process, the probability of the oc-
currence of such opportunities that benefit the imple-
mentation of the strategy is assessed using a rating 
system. The selection categories to be used are set out 
in Table 24 below. 

Specify relevant opportunities or resources, then insert 
the comments to this regard in the evaluation table.

d) Probability of harmful risks 
External factors not only provide possible opportuni-
ties for the successful delivery of a strategy but may 
also act in a negative way by posing risks to its effec-
tiveness. 

For example, harmful risks of this nature might be an 
insecure political situation, the unexpected cancella-
tion of already confirmed funding, the occurrence of 
an extreme weather event, or unfavourable economic 
investments. 

Where risks are identified, they need to be classified 
according to both the probability that they will occur 
and the expected potential magnitude of their impact. 
Table 25 below provides appropriate selection crite-
ria that constitute the most relevant combinations of 
these two basic characteristics of risk. 

In the context of addressing harmful risks for the strat-
egies, it is recommended to develop worst-case sce-
narios that discuss the threats and risks identified in 
the conceptual model, and that also go beyond the 

Table 24. Selection categories for 

‘Feasibility: probability of benefi-

ting from external factors‘

Very high = 4 High = 3 Medium = 2 Low = 1

It is highly likely that the strategy 

can make use of existing or arising 

opportunities such as additional 

resources or external support. 

It is quite probable that the strategy 

can make use of existing or arising 

opportunities such as additional 

resources or external support.

It is not very probable that the stra-

tegy can make use of existing or ari-

sing opportunities such as additional 

resources or external support.

It is highly unlikely that the strategy 
can make use of existing or arising 
opportunities such as additional 
resources or external support.

Phase III: Evaluation, prioritisation  
and strategy formulation



model, asking which problems would theoretically be 
harmful for the strategies and what the likelihood is of 
these problems occurring. 

Capture the relevant risks you identify, then insert 
comments to this regard in the evaluation table.

e) Adaptability to change
Uncertainty and unexpected changing circumstances 
present ongoing challenges for a management team 
and flexible responses and adaptive strategies are re-
quired. A strategy that easily adapts to these changes 
supports the overall risk and vulnerability manage-
ment of the conservation site. 

Strategies that, for instance, involve the construction 
of buildings or other one-time investments are often 
less adaptable than ‘soft’ strategies, e. g. those related 
to communication. 

In the next stage of the process, the adaptability of 
the strategy is evaluated. Table 26 below provides the 
selection criteria for evaluating strategies. 

Table 25. Selection categories for ‘Fea-

sibility: probability of harmful risks‘

Unlikely to be affected by risks 
= 4

Probably not threatened by risks 
= 3

Probably threatened by risks = 2 Extremely threatened by risks 
= 1

There is (almost) no probability of 

risks that (could) complicate the 

implementation of the strategy. 

There is a low probability of risks 

that (could) somewhat complicate 

the implementation of the strategy. 

There is a high probability of risks 

that (could) complicate or even 

hamper the implementation of the 

strategy. 

There is a high probability of risks 
that (could) significantly hamper the 
implementation of the strategy or 
even make it completely ineffective. 

142
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2. Impact 
The impact of a conservation strategy is measured by 
the effects and changes both within and outside the 
designated management area that can be attributed 
to the strategic action, and that directly or indirectly 
generate consequences for the conservation objects. 
Positive impacts are related to the maintenance or im-
provement of the status of the defined conservation 
objects. Negative impacts are those leading to increas-
es in stresses, threats and/or their negative contribut-
ing factors. 

In the context of addressing the potential impacts of 
the strategies, it is recommended to develop worst-
case scenarios based on assumptions about undesired 
collateral consequences. Ask the following question:
> �What could cause the strategies to generate impacts 

different to those desired?

And, importantly, remember:
> �to avoid wishful thinking. Something that needs to 

be successful may not necessarily be successful;

> �to try to act as a devil’s advocate;
> �Murphy’s Law: ‘anything that can possibly go 

wrong, does’. 

Capture the relevant problems you identify, then insert 
comments to this regard in the evaluation table.

a) The causation of social, political and institutional 
conflicts
The willingness of stakeholders to engage in the strat-
egy implementation process is a crucial, as is the 
impact the strategies can have on the wellbeing of 
a local community. Not all impacts are considered to 
be beneficial as certain conservation objectives can 
conflict directly with stakeholders’ socio-economic in-
terests – e. g., by affecting livelihoods or the quality 
of social relationships. Conservation strategies might 
even increase existing conflicts between stakeholders 
or create new ones. Such conflicts can add to the vul-
nerability of a management programme. 

The next stage in the assessment of strategies involves 
the evaluation of the probable social, political and 

Table 26. Selection categories for 

‘Feasibility: adaptability to change‘

Very adaptable = 4 Somewhat adaptable = 3 Not adaptable without significant 
additional resources = 2

Poorly adaptable, if at all = 1

The adaptation of the strategy to 

changing circumstances or unexpec-

ted events can be easily achieved 

without any additional resources.

a) The adaptation of the strategy to 

changing circumstances or unexpec-

ted events is likely to be achieved 

with some additional resources.

The adaptation of the strategy to  

changing circumstances or un- 

expected events could possibly be 

achieved, but significant additional 

resources will be needed.

The strategy is (possibly) not adap-
table to changing circumstances or 
unexpected events.

Phase III: Evaluation, prioritisation  
and strategy formulation
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institutional conflicts (benefits and negative impacts) 
likely to arise after the strategy has been delivered 
(e. g., land/tenure rights, subsidies, incentives, etc.). 
Table 27 below provides the selection criteria for the 
evaluation. 

b) The causation of new risks that increase the vul-
nerability of conservation objects
Nearly all of your strategies might be based on partly 
faulty assumptions, which will only become evident 
in the course of implementation. This carries the po-
tential to throw up unforeseen impacts, including bi-
ophysical damages in the management area or even 
direct harm to biodiversity objects. 

Some examples of this are: the establishment of a 
breach along the border of a protected area for de-
marcation or control purposes that could lead to an 
increased fire risk or better accessibility for actors who 
harm biodiversity; the use of biological agents for con-
trolling certain pests that develop negative impacts in 

other non-pest species; or the installation of physical 
barriers for protection against coastal erosion that may 
change water currents and create damage elsewhere.

The next stage of the evaluation attempts to cap-
ture and assess the existing or potential damage to 
biophysical factors in the designated area. Table 28 
below provides the selection criteria to carry out this 
stage of the evaluation. 

c) Synergies with other strategies
Carefully constructed strategies are designed to work 
in an integrative way with other objectives and activi-
ties within the planned area. Synergistic effects are the 
result of a careful planning process that actively strives 
for coherence in implemented strategies. The consider-
ation of possible synergistic effects between concurrent 
strategies is a crucial part of (conservation) planning. 

For example, a strategy that promotes the social and 
political organisation of local communities can develop 

Table 27. Selection categories for 

‘Impact: creation of social, political 

and institutional conflicts’

Very low risk of conflict  
generation = 4

Medium risk of conflict 
generation = 3

High risk of conflict  
generation = 2

Very high risk of conflict  
generation = 1 

There is no or almost no probability 

that the strategy will give rise to any 

conflicts between different stakehol-

der groups.  

It is possible that a certain amount of 

conflict will be generated between 

different stakeholder groups and that 

this will have the potential to influ-

ence the conservation project/site. 

It is fairly likely that relevant con-

flicts between different stakeholder 

groups will be generated and that 

these will have the potential to influ-

ence the conservation project/site.

It is (almost) certain that relevant 
conflicts between different stake-
holder groups will be generated, and 
that these will influence the conser-
vation project/site. 
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significant synergies with communication strategies or 
the enforcement of legal regulations.

The following step is designed to evaluate the syner-
gies of a strategy against the criteria set out in Table 
29 below. 

d) Conflicts with other strategies
At another level, conservation strategies may, when 
deployed, act against other strategies leading to an 
overall reduction in the effectiveness of a strategic 
programme. Existing and potential conflicts between 
different strategies should be assessed, and then any 
necessary changes to counter them must be made. 

Table 29. Selection categories for 

‘Impact: synergies with other 

strategies‘

Table 28: Selection categories for 

‘Impact: risk of increasing the vul-

nerability of conservation objects’

Very high probability of synergies 
with other strategies = 4

High probability of synergies 
with other strategies = 3

Medium probability of synergies 
with some strategies = 2

Low probability of synergies with 
other strategies, if at all = 1

The strategy is very likely to develop 

important synergies with several 

other strategies. 

The strategy is likely to develop 

important synergies with some other 

strategies. 

The strategy will possibly develop 

synergies with a few other strategies. 

The strategy is fairly isolated and is 
not likely to develop any synergies 
with other strategies. 

Low risk of increasing the  
vulnerability of conservation 
objects = 4

Medium risk of increasing the 
vulnerability of conservation 
objects = 3

High risk of increasing the  
vulnerability of conservation 
objects = 2

Very high risk of increasing the 
vulnerability of conservation 
objects = 1

There is no risk that the implemen-

tation of the strategy will contribute 

directly or indirectly to the conser-

vation objects’ vulnerability in the 

management area.

It is not very likely that the imple-

mentation of the strategy will con-

tribute directly or indirectly to the 

conservation objects’ vulnerability in 

the management area.

There is a high risk that the imple-

mentation of the strategy will con-

tribute directly or indirectly to the 

conservation objects’ vulnerability in 

the management area. 

There is a very high risk that the 
implementation of the strategy will 
contribute directly or indirectly to 
the conservation objects’ vulnerabili-
ty in the management area. 

Phase III: Evaluation, prioritisation  
and strategy formulation
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Conflicts exist, for instance, when one strategy aims to 
maintain certain species related to early-successional 
vegetation and another strategy fosters free-willed eco-
system development. A strategy that improves living 
conditions in the management area and leads to immi-
gration would conflict with strategies targeting human 
population growth.

The following criteria presented in the Table 30 be-
low assist with the evaluation of potential conflicts be-
tween existing strategies. 

e) Threat abatement effectiveness
Threat abatement effectiveness describes the degree 
to which a threat is alleviated or avoided by imple-
menting a strategy. It does not measure the efficiency 
of a strategy, which is the cost-effect ratio. The effec-
tiveness of a strategy can also be measured in terms 
of accomplishing defined objectives or running of a 
project to schedule (e. g. produce information mate-
rial, educate consumers, hold meetings) without nec-
essarily abating threats (see also step ‘22. Results 
webs, goal and objective setting, monitoring design’). 

Therefore, this step invites a critical reflection of the 
real impact on threats.

Monitoring the effectiveness of strategies is a science 
in itself and depends on the identification of appro-
priate indicators. If applied within a workshop, this 
step is viewed as an opportunity to stimulate a critical 
discussion, rather than provide a highly quantified as-
sessment, which normally cannot be achieved in the 
course of a few hours or days. Where resources per-
mit, a detailed effectiveness analysis is desirable. 

Table 31 below presents the appropriate criteria for 
carrying out an evaluation of the effectiveness of a 
strategy. 

f) Direct increases in biodiversity functionality
Certain strategies are designed to directly enhance the 
functionality of a biodiversity object or at least restore 
it to an acceptable level of favourable condition. The 
next stage of the analysis attempts to assess the poten-
tial change in functionality of a biodiversity object that 
has been subjected to the actions of a strategy. Table 

Table 30. Selection categories for ‘Im-

pact: conflicts with other strategies‘

Low probability of conflicts with 
other strategies, if at all = 4

Medium probability of conflicts 
with other strategies = 3

High probability of conflicts with 
other strategies = 2

Very high probability of conflicts 
with many strategies = 1

The strategy is unlikely to conflict 

with (almost) any other strategy 

being implemented in the manage-

ment area. 

The strategy might conflict (to a 

certain, but not problematic degree) 

with other strategies being imple-

mented in the management area.

The strategy is likely to conflict with 

a number of the strategies being im-

plemented in the management area.

The strategy is likely to severely 
conflict with a substantial number of 
strategies being implemented in the 
management area. 
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32 below provides appropriate categories for rating the 
impact of a strategy on biodiversity functionality. 

g) The level of potential regret 
Under certain conditions, strategies might not produce 
their intended impacts. Even so, they may generate 
some secondary positive effects, which means that the 
failure of a strategy does not imply a total waste of 

invested resources. In this case, the strategy is a no- 
or low-regret option. 

For example, a strategy could focus the adaptation of a 
used forest ecosystem on an expected reduction of pre-
cipitation by closing drainage channels and retaining 
water. If precipitation does not then decrease as ex-
pected, the measure could still prove useful in terms of 

Table 32. Selection categories for 

‘Impact: increase of biodiversity 

functionality‘

Table 31: Selection categories for ‘Impact:  

threat abatement effectiveness‘

Very positive for biodiversity 
functionality = 4

Positive for biodiversity  
functionality = 3

A small and rather indirect  
contribution to biodiversity  
functionality = 2

Not measurably improving  
biodiversity functionality = 1

The strategy will safeguard or com-

pletely restore the long-term func-

tionality of one or more biodiversity 

objects. 

b) The strategy will contribute to the 

restoration or maintenance of one or 

more biodiversity objects’ function-

ality.

The strategy will make a minor 

contribution to the conservation or 

restoration of one or more biodiver-

sity objects.

The strategy is unlikely to contribute 
to the conservation or restoration of 
any of the biodiversity objects. 

Very highly effective in treating 
threats = 4

Highly effective in treating 
threats = 3

Somewhat effective in treating 
threats = 2

Hardly effective in treating 
threats = 1

The strategy is very effective: it will 

result in the significant and sustain-

able reduction, or even eradication, 

of several threats.

The strategy is quite effective: it will 

result in the large-scale reduction of 

at least one threat.

The strategy is not very effective: it 

will only result in a minor reduction 

of a threat, and this may only be 

temporary. 

The strategy is (almost) wholly 
ineffective: it will not even indirectly 
effect the reduction of threats. 

Phase III: Evaluation, prioritisation  
and strategy formulation
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reducing the forest’s vulnerability and re-establishing 
more natural conditions. The strategy would represent 
a ‘no-regret’ option. In another example, a big visitor 
centre could be created to manage an expected sig-
nificant visitor flow. Later on, when the actual visitor 
numbers turn out to be rather low, the investment of 
significant resources in unused infrastructure would 
be deemed a ‘high-regret’ option.

In the next stage of the assessment, the level of poten-
tial regret is evaluated using appropriate criteria pro-
vided in Table 33 below. 

A full evaluation of all the components described in 
the previous sections constitutes an opportunity to 
critically reflect on the strategic portfolio. Using the 
scoring system for each of the evaluations, a ranking 
list is generated to help inform the process of reformu-
lating strategies. However, the final prioritised list of 
strategies should be used intuitively and not automat-
ically selected solely on the basis of the outcomes of 
the scoring system. There will, without doubt, be cas-
es where certain core strategies score low on the scale 
but are patently fundamental to achieving the desired 
conservation goals. When a strategy scores low, it 
might be worth exploring complementary strategies 
that could support its effectiveness and/or feasibility.

In Table 34 below and section 19 following, a synop-
tic view is presented of the criteria and categories for 
evaluative strategy rating. Ideally, workshops would 
generate a table similar to that shown below in the 
form of a wall poster or hand-outs.
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Excellent Good Problematic Poor

Necessary  

resources

No resource problems = 4

There are sufficient financial, 

personal, time and knowledge 

resources within the managing 

institution to implement the 

strategy. 

Some resources available = 3

There are some resources to at 

least partially implement the 

strategy, and additional resour-

ces are likely to be obtained.

Only limited resources available 

= 2

Only a few limited resources are 

available to implement the stra-

tegy, and only very small-scale 

and fairly isolated activities can 

be carried out. It will be difficult 

to obtain additional resources.

Not enough resources = 1

There are not enough resources 
within the managing institution 
to implement the strategy and it 
is unlikely that additional resour-
ces can be obtained.

Level of 

acceptance 

from relevant 

stakeholders

Very good acceptance = 4

The strategy is accepted by 

(almost) all of the relevant stake-

holders. 

Good acceptance = 3

The strategy is accepted by a 

major part of the relevant stake-

holders. 

Fairly low acceptance = 2

The strategy is supported by a 

minor part of the relevant stake-

holders, but there is no rejection. 

Extremely poor acceptance = 1

The strategy is supported by only 
a few of the relevant stakehold-
ers and is rejected by most of 
them.

Table 33. Selection categories for 

‘Impact: level of potential regret‘

Table 34. Overview of selection 

categories for strategy rating

No-regret strategy = 4 Medium-regret strategy = 3 High-regret strategy = 2 Very high-regret strategy = 1

The strategy will create clear colla-

teral benefits, even if the originally 

intended impact is not achieved

The strategy is likely to create some 

positive collateral effects, even if 

the originally intended impact is not 

achieved.

The potential level of regret is high. 

If the originally intended impact is 

not achieved, the strategy will not 

create (significant) positive collate-

ral effects. The strategy will also be 

difficult to reverse and might end up 

wasting resources.

The potential level of regret is very 
high. If the originally intended im-
pact is not achieved, the strategy will 
not create positive collateral effects. 
The strategy will be impossible to 
reverse in time and would clearly 
end up wasting resources.

Fe
as

ib
ili

ty
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Excellent Good Problematic Poor

Probability  

of benefiting 

from external 

factors  

(especially 

opportunities)

Very high = 4

It is highly likely that the strat-

egy can make use of existing or 

arising opportunities such as 

additional resources or external 

support. 

High = 3

It is quite probable that the 

strategy can make use of existing 

or arising opportunities such as 

additional resources or external 

support.

Medium = 2

It is not very probable that the 

strategy can make use of existing 

or arising opportunities such as 

additional resources or external 

support.

Low = 1

It is highly unlikely that the 
strategy can make use of existing 
or arising opportunities such as 
additional resources or external 
support.

Probability of 

harmful risks

Unlikely to be affected by  

risks = 4

There is (almost) no probability of 

risks that (could) complicate the 

implementation of the strategy. 

Probably not threatened by  

risks = 3

There is a low probability of risks 

that (could) somewhat compli-

cate the implementation of the 

strategy. 

Probably threatened by  

risks = 2

There is a high probability of 

risks that (could) complicate or 

even hamper the implementa-

tion of the strategy. 

Extremely threatened by  
risks = 1

There is a high probability of 
risks that (could) significantly 
hamper the implementation of 
the strategy or even make them 
completely ineffective.

Adaptability  

to change

Very adaptable = 4

The adaptation of the strategy 

to changing circumstances or 

unexpected events can be easily 

achieved without any additional 

resources.

Rather adaptable = 3

The adaptation of the strategy 

to changing circumstances or 

unexpected events is likely to be 

achieved with some additional 

resources.

Not adaptable without signifi-

cant additional resources = 2

The adaptation of the strategy to 

changing circumstances or un-

expected events could possibly 

be achieved, but significant addi-

tional resources will be required.

Poorly adaptable, if at all = 1	

The strategy is (possibly) not ad-
aptable to changing circumstanc-

es or unexpected events.

Fe
as

ib
ili
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Excellent Good Problematic Poor

Creation 

of social, 

political and 

institutional 

conflicts

Very low risk of conflict  

generation = 4	

c) There is no or almost no prob-

ability that the strategy will give 

rise to any conflicts between 

different stakeholder groups.

Medium risk of conflict  

generation = 3

d) It is possible that a certain 

amount of conflict will be gener-

ated between different stake-

holder groups and that this will 

have the potential to influence 

the conservation project/site.

High risk of conflict  

generation = 2

It is fairly likely that relevant 

conflicts between different 

stakeholder groups will be gen-

erated and that these will have 

the potential to influence the 

conservation project/site.

Very high risk of conflict  
generation = 1 

It is (almost) certain that relevant 
conflicts between different stake-
holder groups will be generated, 
and that these will influence the 
conservation project/site. 

Creation of 

new risks 

increasing the 

vulnerability 

of conserva-

tion objects

Low risk of increasing the 

vulnerability of conservation 

objects = 4

There is no risk that the imple-

mentation of the strategy will 

contribute directly or indirectly 

to the conservation objects’ 

vulnerability in the management 

area. 

Medium risk of increasing the 

vulnerability of conservation 

objects = 3

It is not very likely that the im-

plementation of the strategy will 

contribute directly or indirectly 

to the conservation objects’ 

vulnerability in the management 

area.

High risk of increasing the 

vulnerability of conservation 

objects = 2

There is a high risk that the im-

plementation of the strategy will 

contribute directly or indirectly 

to the conservation objects’ 

vulnerability in the management 

area. 

Very high risk of increasing the 
vulnerability of conservation 
objects = 1

There is a very high risk that the 
implementation of the strate-
gy will contribute directly or 
indirectly to the conservation 
objects’ vulnerability in the man-
agement area.

Synergies 
with other 
strategies

Very high probability of syner-

gies with other strategies = 4

The strategy is very likely to de-

velop important synergies with 

several other strategies. 

High probability of synergies 

with other strategies = 3

The strategy is likely to develop 

important synergies with some 

other strategies. 

Medium probability of synergies 

with some strategies = 2

The strategy will eventually de-

velop important synergies with a 

few other strategies. 

Low probability of synergies 
with other strategies, if at all = 1

The strategy is fairly isolated and 
is not likely to develop any syn-
ergies with other strategies. 

Conflicts 
with other 
strategies

Low probability of conflicts with 

other strategies, if at all = 4

The strategy conflicts with 

(almost) no other strategy that is 

being implemented in the man-

agement area.

Medium probability of conflicts 

with other strategies = 3

The strategy somewhat – but not 

problematically – conflicts with 

other strategies that are being 

implemented in the management 

area.

High probability of conflicts 

with other strategies = 2

The strategy conflicts with a 

number of the strategies that 

are being implemented in the 

management area.

Very high probability of conflicts 
with many strategies = 1

The strategy severely conflicts 
with a substantial number of 
strategies that are being imple-
mented in the management area.

Im
pa

ct
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Threat  

abatement  

effectiveness

Very highly effective in treating 

threats = 4

The strategy is very effective: it 

will result in the significant and 

sustainable reduction, or even 

eradication, of several threats.

Highly effective in treating 

threats = 3

The strategy is quite effective: 

it will result in the large-scale 

reduction of at least one threat.

Somewhat effective in treating 

threats = 2

e) The strategy is not very effec-

tive: it will only result in a minor 

reduction of a threat, and this 

may only be temporary.

Rather ineffective in treating 
threats = 1

The strategy is (almost) not effec-
tive: it will not even indirectly 
lead to the reduction of threats. 

Direct  

increase of 

funtionality  

of biodiversity 

objects 

Very positive for biodiversity 

functionality = 4

The strategy will safeguard or 

completely restore the long-term 

functionality of one or more 

biodiversity objects.

Positive for biodiversity functio-

nality = 3

The strategy will contribute to 

the restoration or maintenance 

of one or more biodiversity 

objects’ functionality.

A small and rather indirect 

contribution to biodiversity 

functionality = 2

The strategy will make a minor 

contribution to the conservation 

or restoration of one or more 

biodiversity objects.

Not measurably improving  
biodiversity functionality = 1

The strategy is unlikely to contri-
bute to the conservation or resto-
ration of any of the biodiversity 
objects. 

Level of  

potential regret

No-regret strategy = 4

The strategy will create clear 

collateral benefits, even if the 

originally intended impact is not 

achieved.

Medium-regret strategy = 3

The strategy is likely to create 

some positive collateral effects, 

even if the originally intended 

impact is not achieved.

High-regret strategy = 2

The potential level of regret is 

high. If the originally intended 

impact is not achieved, the strat-

egy will not create (significant) 

positive collateral effects. The 

strategy will also be difficult to 

reverse and might end up wast-

ing resources.

Very high-regret strategy = 1

The potential level of regret is 
very high. If the originally inten-
ded impact is not achieved, the 
strategy will not create positive 
collateral effects. The strategy 
will be impossible to reverse in 
time and would clearly end up 

wasting resources.

Im
pa
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19. �Visualise systemic relationships of exist-
ing strategies with other elements in the 
conceptual model

Rationale for this step
The visual analysis complements the strategic evalu-
ation process described in the previous section. The 
process of visualising the actual or potential relation-
ships of the strategies with other elements in the con-
ceptual model provides a deeper understanding of the 
complex environments in which strategies are to be 
implemented, and may even lead to the identification 
of previously overlooked risks. New risks might be 
those that reduce the feasibility and effectiveness of 
strategies. Ideally, the visual analysis should be car-
ried out alongside the evaluation of strategies.

What you need 
> �Cards with existing strategies that are mapped in 

the conceptual model. 
> �Whiteboard markers.
> �A transparent overlay sheet, or an additional print-

ed conceptual model.

Application procedure
Place the transparent overlay sheet over the conceptu-
al model. Begin with one strategy and systematically 
draw arrows that connect the strategy with other ele-
ments in the conceptual model, specifically: contrib-
uting factors, threats, stresses, and other strategies. 
The connecting arrows may be drawn according to the 
instructions given in Table 35. If not using an overlay, 
the visual evaluation can be performed on an separate 
printed poster of the conceptual model. 

This procedure is systematically repeated for every 
strategy. The results are used for the revision of the 
strategy evaluation. After the visual evaluation the 
overlay is taken down.

Colour Direction Width

Red arrow = negative impact

(creates or increases problem)

Green arrow = positive impact 

(reduces problem)

Ingoing arrow = strategy is impacted

Outgoing arrow = strategy creates 
impact

Slim arrow = low impact

Wide arrow = significant impact

Table 35: Instructions for the 

visual strategy analysis

Phase III: Evaluation, prioritisation  
and strategy formulation
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Figure 58. MARISCONIA:  

Conceptual model with evalua-

tion results and visual strategy 

assessment.

MARISCONIA is an imaginary 

conservation site where MARISCO 

is being applied. Now, the strate-

gies are evaluated according to 

plausible positive and negative 

impacts on elements in the sys-

tem. Analysis is also conducted to 

ascertain if certain elements are 

potential risks to the effective-

ness of the strategies. 

Phase III: Evaluation, prioritisation  
and strategy formulation

Local climate change

Landscape-changing activities

Unsustainable use of 
natural resources

(incl. attributes and stresses)
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20. �Analysis and filling of strategic gaps: the 
development of complementary strategies

Rationale for this step
Once the strategies are mapped onto the conceptual 
model, the analysis of relationships between strategies 
and other elements embedded in the concept model is 
then more straightforward. The group is now tasked 
with discussing if all elements in the conceptual mod-
el with a high strategic relevance are adequately treat-
ed by the strategies. If there are any obvious gaps, the 

planning group can address these by modifying exist-
ing strategies or creating new ones. The visualisation 
exercise provides a clear picture and understanding of 
how strategies are interrelated and how they should 
work in synergy. 

What you need 
> �Existing strategies mapped onto the model. 
> �Ranking lists of stresses, threats and contributing 

factors with values of strategic relevance, managea-
bility and knowledge.

 
Application procedure
Identify the contributing factors, threats and stresses 
of high strategic relevance that are not addressed by 
existing strategies. Discuss if and what kind of strate-
gies could be applied to address the critical elements. 
If deemed appropriate, formulate strategies that would 
allow for the reduction and mitigation of problems or 
for adaptation to risks. In the course of formulating 
the strategies, their manageability and knowledge as-
sessment is taken into account. Less manageable ele-
ments call for adaptation strategies rather than change 
strategies. Strategies that address poorly understood 
elements could comprise investigative components or 
precautionary actions. 

Figure 59. An example of (climate-change-related: High in-

tensity of rainfall in short periods of time; Increase of mean 

temperature) threats in a conceptual model with fairly high 

values of strategic relevance. Additionally, both knowledge and 

manageability have been rated low. This calls for the formula- 

tion of adaptation strategies and, eventually, for research- 

related strategies. The fact that a yellow sticker has been  

put on top of a red one illustrates that the team revisited and  

changed an earlier decision. It is important to encourage  

participants to suggest such changes whenever new evidence 

or interpretations become available.
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Why this guide?

Figure 62. Brainstorming session for the identification of 

complementary strategies based around the conceptual models 

and tables with the rating results of the various elements in 

the model.

Figures 60 and 61 show discussions about existing strate-

gies and their entry points in the conceptual models. 

Figure 63. Complementary strategies have been identi-

fied and written on dark yellow hexagonal cards. In a 

moderated plenary discussion the proposals are then 

discussed and the number reduced. Many proposed 

strategies commonly turn out instead to be activities 

or sub-strategies and can thus be grouped under a few 

macro strategies. This is a first step towards producing a 

hierarchical structure of strategies.
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21. �Assessment and prioritisation of comple-
mentary strategies

Rationale for this step
The complementary strategies that have been formu-
lated are then evaluated using the same criteria ap-
plied earlier to existing strategies. The aim is to antic-
ipate as best as possible their potential effectiveness 
and feasibility.

Application procedure
Evaluate the modified and complementary strategies 
according to the methodology described on page 138 
ff. Document the results in an evaluation matrix. 

22. �Visualise the systemic relationships of 
complementary strategies with other ele-
ments in the conceptual model

Rationale and procedure
This visualisation process applies the same objectives 
and procedure as that described on 153 ff. to the in-
teractions among the different strategies and elements 
in the model, which should be assessed and illustrat-
ed. 

23. �The overall consistency and plausibility 
of strategies, the spatial requirements for 
strategy implementation, and the revision 
of the management scope and vision

Revise the consistency and plausibility of the overall 
strategy portfolio

Rationale for this step
This is the last revision of the model before the strat-
egies are finally implemented. The model, which pro-
vides the foundation for the practical work as well as 
a steering instrument for the conservation planning 
process, requires a final check for consistency and 
plausibility before it is put into practice. 
 
What you need
> �The latest version of the conceptual model. 
> �The list of existing and complementary strategies. 
> �The results of the strategy evaluation. 

Application procedure
This final revision of the model should be conducted 
with the latest set of strategies comprising existing, 
adjusted and complementary strategies. For this pro-
cess, both the conceptual model and the spatial anal-
ysis should be considered by the planning team.

For the final audit and revision of the strategic port-
folio, it is important to complete the following tasks:
 
> �Ensure that all relevant elements or element groups 

in the model are covered by strategies. Compare the 
results with the map of the spatial analysis. 
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> �Document and complete all interactions and linkag-
es between the strategies and the elements respec-
tively and between the strategies themselves.

> �Identify any gaps that might have been overlooked 
during the process. 

If necessary, adjust the strategies or elements in the 
model. 

Understand the spatial requirements of an effective 
strategy application

Rationale for this step
As all conservation efforts target the areas of greatest 
change and human disturbance, it is important to be 
able to visualise existing and complementary strate-
gies and any other measures taken to mitigate envi-
ronmental problems in order to better analyse poten-
tial synergies, conflicts and new emerging properties 
that have been overlooked in the previous analysis. By 
including spatial analysis in the evaluation process, 
certain blind spots can be identified and a clearer pic-
ture of the situation emerges. This analysis will con-
tribute to more concrete plans and spatially explicit 
measures. 

What you need
> �The map with the spatial analysis of the biodiversity 

objects, threats and stresses.

Application procedure
Transfer the information contained in the current strat-
egy portfolio of existing, adjusted and complementary 
strategies onto the map containing the spatial analy-
sis of biodiversity objects, contributing factors, threats 

and stresses. For ease of understanding, it is helpful to 
adopt the same colour-coding scheme for index cards 
as was used previously. 
 

Ideally, the maps should help with assessing the 

geographically explicit state of functionality of 

biodiversity objects. You will need to ask:

 

> �Where are objects?

> �In sites where existing stresses are concentrated, 

where are threats and potential future risks loca-

ted?

If there are sufficient resources, it is recommended 

to create spatial indices for ecosystem functionali-

ty using appropriate indicators based on available 

information. 

You will need to ask:

> �Where are the spatial priorities if good functiona-

lity is targeted? 

> �Where are the priorities if minimum or maximum 

concentrations of threats are the focus?xxviii 

 
Revise the scope and vision for the management 
area

Rationale for this step
The management scope and vision should be aligned 
with the strategy portfolio because they provide guid-
ance and a focus for the management team. After 
conducting both a detailed situation analysis and the 
comprehensive evaluation and review of management 

Phase III: Evaluation, prioritisation  
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strategies, it is likely that certain aspects of the former 
planning/project assumptions will have changed. As 
such, the initial ‘scope of management’ vision should 
be readjusted to these new circumstances or findings. 

What you need
> �The initial ‘scope of management’.
> �The management vision.

Application procedure
Revise the management scope according to the results 
of step 23 (‘spatial requirements of strategy imple-
mentation’). Reflect on the current limits of the scope 
and consider the spatial needs for each strategy. 

Useful guiding questions for this discussion are: 
• �Does the projected management scope include all 

the areas that are essential for the strategies to be 
implemented on site? 

• �If not, is it reasonable and possible to enlarge the 
scope?

If you change the scope, document the new limits in 
the existing map. 
When revising the vision statement for the manage-
ment plan, it is important to discuss whether it is re-
alistic or whether some aspects – or even the general 
orientation of the management plan – have changed 
or require changing. In the evaluation, consider insti-
tutional and vulnerability aspects, as well as spatial 
criteria. 

24. �Results webs, goal and objective setting, 
monitoring design 

a) Results webs

Rationale of this step
The purpose of results webs is to demonstrate the 
complex interrelationships existing within biodiversi-
ty that may require an indirect approach to problem 
solving. Results webs help improve our understanding 
of the appropriateness and consistency of strategies.

Creating results webs makes operational planning 
more effective. It also helps the project team to iden-
tify concrete activities to be carried out and to make 
decisions on any necessary subsequent action to be 
undertaken. Strategies are intentional operational ac-
tivities designed to correct and restore the function of 
a system following a negative impact brought about by 
human disturbance. 

As explained above, the conservation of biodiversity 
objects aims to change or eliminate threats – and even 
the factors that contribute to causing threats – in order 
to recover or safeguard the status of the biodiversity 
object. Any strategy that does not have a direct ef-
fect on conservation objects but, instead, influences 
them indirectly is based on assumptions made from 
postulating chains of change in the system. These ‘if-
then’ assumptions must be understood and analysed 
to detect any inconsistencies in logical deduction or to 
identify unrealistic postulates. 
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All too often, planning teams propose strategies before 
reflecting fully on the assumptions made. As a result, 
scenarios are presented before the cause-effect end 
points have been carefully considered, which can lead 
to disagreements about the effectiveness of proposed 
strategies. In nearly all cases encountered in conser-
vation, it is unlikely that the impact of a strategy can 
be predicted with any accuracy because of the com-
plex nature of ecosystems. Many elements may react 
in an unexpected way or new factors and feedback 
loops might appear. 

Results webs can help us to understand the nature of 
ecosystems, and particularly their inherent uncertain-
ties. They also provide appropriate conceptual models 
for predicting the change that management strategies 
bring about in a system. As such, they enable manag-
ers to identify potential blind spots and reduce avoid-
able risk. 

In some cases, the outcomes of a results web analysis 
may lead to the conclusion that existing or future strat-
egies are unlikely to change the situation. In this case, 
the strategic portfolio would have to be redesigned.

What you need 
> �Conceptual model including final set of strategies.
> �Large sheets of paper.
> �Blue and purple rectangular cards.

Application procedure
1. Constructing results webs
Results webs are drawn up on a blank sheet of pa-
per that is pinned to a new board or wall, preferably 
alongside the existing conceptual model. The process 

starts by selecting a strategy from the conceptual mod-
el, copying the strategy statement on to a new yellow 
card, and then placing it on the left-hand side of your 
new results-web sheet. Now, translate the contributing 
factors or threats likely to be influenced by the strat-
egy into assumed outcomes, reformulating them as 
positive results. Document each result/outcome on a 
blue moderation card. With the assumed chains of re-
sults that are predefined by the systemic relationships 
in the conceptual model, the corresponding results 
would have to be presented as ‘if-then’ relationships. 
For example, an educational campaign would result 
in increased awareness among certain members of a 
stakeholder group. Raising stakeholders’ awareness 
about the environment would change their attitudes 
or habits and lead to a desired outcome for a given 
biodiversity object. 

Continue working systematically through the process 
to convert all contribute factors and threats on the left-
hand side of the sheet into assumed outcomes. During 
the course of the activity, it is possible that other ele-
ments not thought of earlier are identified. These will 
need to be included in the results web. 

During the construction of the ‘if-then’ results webs, a 
decision might be made to include other strategies in 
the web before the final strategy portfolio is deemed 
to be complete. However, it is best to start the anal-
ysis with simple results chains before creating more 
complex webs. To reflect good practice, any form of 
process self-evaluation should be recorded on a card 
and placed on the concept board alongside the strat-
egies. As the results webs are a means of recording 
the team’s ideas regarding the effectiveness of their 

Phase III: Evaluation, prioritisation  
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strategies, this step also prepares the way for the de-
sign of an effective monitoring system.

Some strategies can represent key or ‘milestone’ strat-
egies that need to be put in place before any further 
steps are taken. 

The construction of a results web is intended to facili-
tate the next stages in management (including results 
webs operational planning) as well as help decide on 
the type of activities to carry out and the order in which 

these should be implemented. Any information gener-
ated at this stage in the process must be documented 
on new cards and placed next to the strategies.

Figure 64. A generic visualisation of a 

results chain running from intermedia-

te result to threat and stress reduction 

results. In real conservation situations, 

diverse elements interact complexly and 

the corresponding interconnected ‘result 

chains’ are, in fact, results webs.
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The risk of insignificant action

Results webs are also recommended for the quanti-

fication of required measures, which can also sup-

port further planning and even reduce the risk of 

proposing strategies that are unlikely to achieve 

a critical mass of results. Consider this example: A 

managed park covering one million hectares suf-

fers an annual deforestation rate of 2,000 hectares. 

The strategy for the park only allows for cooperati-

on with 100 farmers who jointly clear 90 hectares 

per year. On top of this, only 30 families adopt more 

sustainable agricultural practices. In this example, 

the risk is that the action is simply not significant 

enough to create change. 

Ideally, in the results web, the suggested and ex-

pected changes are correspondingly quantified and 

critically considered. To this end, the scale of prob-

lems must be assessed (e. g., How much deforesta-

tion?) and the results quantified accordingly (e. g., 

How much deforestation needs to be prevented 

each year? How many farmers would have to chan-

ge their practices? How many farmers will have to 

be addressed by the strategy? etc.). In practice, this 

would mean working from the right to the left in 

the results-web sheet. If this leads to strategies that 

appear too expensive or unfeasible, they must be 

redesigned.

 
b) Goal and objective setting
 
The next stage in the process is to formulate goals for 
all the conservation objects, especially the biodiver-
sity objects. Each biodiversity object may be allocat-
ed a goal but, where the situation allows, strategies 
must be produced for groups of objects or subsystems 
containing clusters of biodiversity objects. It is impor-
tant to remember that goals must be impact oriented, 
measurable, time limited, and specific.

For any conservation goal to be effective, all its as-
sociated conservation objectives should correspond 
to threats and their contributing factors. At the same 
time, all objectives should be designed to be results 
oriented, measurable, time limited, specific, and prac-
tical.

Figure 65. Creation of a results web 

that includes feedback loops of 

expected results. The pink circles 

show where the team feels that in-

dicators are needed for monitoring 

to be successful.
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Figure 66. MARISCONIA: Results 

web based on the conceptual 

model. 

MARISCONIA is an imaginary 

conservation site where MARISCO 

is being applied. The yellow hexa-

gons represent the strategies that 

need to induce positive change. 

The change logic is reflected by 

the expected intermediate results 

that should lead to the reduction 

of threats and, finally, stresses. 

The figure represents a simpli-

fied results web and, therefore, 

does not visualise strategies and 

results for all stresses/conserva-

tion objects. In this particular 

example, after completing the 

visual revision and validation of 

the strategies, an important gap 

related to climate change and 

forest fires became apparent. As a 

result, additional strategies were 

introduced.
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Figure 67. MARISCONIA: Results 

web with exemplary conservati-

on goal and objectives. (MARISCO-

NIA is an imaginary conservation 

site where MARISCO is being 

applied.)

Phase III: Evaluation, prioritisation  
and strategy formulation

(incl. attributes and stresses)

Loss of connectedness
mitigated or reversed

Soil errosion 
is reduced

Change in structure
and composition 

reduced

Loss of woody
biomass is

slowed down

Population size
stabilized

Deforestation rate 
is reduced

Logging is reduced

Poaching is reduced

The influence of 
climate change on 
fire risk is reduced

Forest burning for 
new agricultural areas

is reduced

Need to generate 
income through 

poaching and illegal 
logging is reduced

Risk of accidental 
fire is reduced

Soils maintain fertile
for longer times

alternative income
is available

Farmers use alternative 
agricultural methods

Local communities 
produce non-timber

forest products

Non-timber forest 
products are sold 

fair prices

Farmers see advantages
of alternative 

agricultural methods 

Possible products are 
identified with the
local communities

Market opportunities
are improved

More illegal loggers
and poachers are

being caught

Poaching is less
attractive as 

income source

PA control and law
enforcement is more

effective

Less people buy
coat/skin of
wild animals

Greater awareness 
of negative impact 

of poaching of 
wild animals

Additional rangers for
control and law
enforcement are 

employed

Adequate equipment
for control and law

enforcement is 
purchased

More ressources for
control and law

enforcement available

Stress Reduction ResultThreat Reduction ResultIntermediate Results (indicating improved
functionality)

Vegetation management 
for reduced flammability

Fire prevention and
awareness programme

Introduce alternative
agricultural methods

Promote alternative
income generation

through NTFP

Lobby government
to increase PA

budget

Install effective system
for control of poaching

and illegal logging

Awareness raising
campaign

 

 
 

Objective: By 2015, the budget of the PA 
has increased by 40% allowing an increase 
of the budget for control and law enforce-
ment of at least 30% and for launching a 
first awareness campaign.

Objective: By 2020, the 
annual deforestation rate is 
reduced by 30%.

Goal: The MARISCONIA Mountain-lowland ecosystem complex, by the year 2025, provides an adequate altitudinal and latitudinal connectivity for all 
large predators and is characterized by at least 60% intact and continuous habitats, especially related to ecosystem types that are strongly involved 
providing water-related ecosystem services.

Objective: By 2020, coverage of highly flammable secondary vegetation is re-
duced by 50%, and microclimatic buffer capacity of vegetation  is measurably 
increased around communities.

Objective: 
By 2020, 
poaching is 
by 90%.

Objective: By 2017, a 
comprehensive fire prevention 
programme is in place, and 
all communities participate.

Objective: By 2018, 50% of 
the local farmers have adopted 
alternative agricultural methods 
reducing their individual 
contribution to deforestation 
by 40%.



c) Monitoring design

Rationale for this step
Within adaptive management, monitoring provides 
the basis for learning and the purposeful adaptation 
of your underlying concept. In other words, a sound 
monitoring design helps to control the (desired or 
otherwise) outcomes of a strategy, even where other 
measures have to be taken in order to achieve the 

desired impact on the biodiversity objects. The results 
webs developed in the previous step lay the ground for 
target-oriented learning. 

What you need 
> �Results webs
> �White moderation cards
> �Flipchart

Figure 68. Result chain with conservation goal 

and objectives as well as indicators

168



Application procedure 
1. Definition of indicators related to the results webs
As a minimum, develop indicators for impact moni-
toring and also maybe process monitoring. The role 
of these impact indicators is to inform the managers 
about the meeting of objectives and goals. Formulate 
at least one indicator per objective/goal.

The S-U-M criteria for good indicators

Sensitive: The change in indicator values must con-

sistently correlate with changes in the condition to 

be controlled, without any changes over time.

Unambiguous: It is clear from the evidence and un-

derstanding that the indicator relates directly to 

the condition to be managed.

Measurable: It must be possible to take reliable 

readings with reasonably simple and cost-efficient 

equipment or methods. 

2. Define indicators for further information needs
If further information is needed beyond that provided 
by monitoring the objectives of the results webs, then 
additional indicators need to be incorporated into the 
model. 

3. Complete the monitoring plan
Transfer the indicators (including the indicators from 
the functionality analysis of biodiversity objects in step 
5) into a table and complete the monitoring plan with 
the following information for each indicator:
 
• �Monitoring method: How will you measure the indi-

cator/which method will you use?
• ��Responsible person: Who will do the measurement?
• �Time: When will you collect the data and at what 

time intervals?
• �Place: Where will you collect the data or take the 

measurement?

For an example of this, see Table 36 below.

Table 36. Example table for a monitoring plan

Indicator Method Who When Where

Example

Example

Example
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Phase IV: Implementation and  
(non)knowledge management

Rationale, objectives, input and output of this 
part of the exercise

The steps implemented so far represent an important 
part of an initial knowledge management exercise car-
ried out at a conservation site. By taking these steps, 
it has been possible to structure the existing knowl-
edge from various sources and improve understanding 
within the project team of the complex system to be 
managed. The acquired knowledge has been translat-
ed into a consistent and risk-robust strategy portfolio. 
In the fourth MARISCO phase, the strategy portfolio is 
implemented. All too often in conservation practice, 
managers tend to delegate knowledge management 
to researchers or to planners who, from time to time, 
update the management plans. The idea that good 
management must embrace effective knowledge man-
agement is still, it seems, undervalued. 

In adaptive management, it is important to track the 
implementation of activities by gathering relevant in-
formation and knowledge, and also to evaluate the in-
formation gathered and ensure it is appropriate for the 
purposes of a goal-oriented adaptation of the under-
lying concept. The unpredictable nature of managing 
within complex systems requires vigilance and there is 
a need for ongoing evaluation and adaptation through-
out the management period. 

The evaluation process ensures that the knowledge 
management system is fit for purpose and provides the 
relevant information and knowledge for further (man-
agement) purposes. 

It is also important to consider the aspect of system-
atic learning and experience sharing. The exchange of 
knowledge and experience with peers in the conserva-
tion community is crucial to ensure continual improve-
ment in conservation practice. 

The concrete objectives of this phase are to:
> ��put the planned measures into practice and to 

monitor their implementation;
> �organise knowledge management within the 

organisation responsible for managing the project 
site;

> �initiate a process of inter- and intra-institutional 
learning;

> ��evaluate and revise the underlying concept. 
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Input Output

• ��Strategies and activities.

• ���Resources of the managing en-
tity (time, staff, money, labour), 
and maybe even additional 
resources.

• ���Knowledge about the managing 
entity.

• ���Knowledge about the managing 
entity

• �Knowledge about the managed 
system.

• �An operational plan that 
guides the implementation of 
measures.

• �Monitoring results and knowl-
edge about the effectiveness of 
strategy implementation.

• �Institutional structure for 
sound knowledge management.

• �A process of organisational 
learning (inter- and intra-insti-
tutional) is underway.

• �A revised conceptual model 
based on the evaluation of 
monitoring results and results 
from organisational learning, 
etc. 
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Steps

25. �Operational planning and implementation 
of measures 

This next step describes the implementation of the 
strategies and activities defined in the previous part. 
Before embarking on this stage of the project, the 
strategies and activities are converted into practical 
and concrete tasks. To do this, the required resourc-
es – time, money, labour and others – and the spe-
cific responsibilities within the managing entity must 
be defined. Preparations should also include an as-
sessment of resources that are not yet available and 
that need to be put in place in order to execute tasks 
properly. A broad range of good practice guidance for 
operational planning already exists and can be used 
to support this process – a specific example being the 
Open Standards and its supporting ‘MIRADI’ software, 
which offer a detailed guide to operational planning. It 
is important to continue with the logic of the concep-
tual model and the results webs in order to maintain 
the consistency and coherence of the plan and actions 
taken. 

26. �Monitoring of results, impacts and  
research 

The ongoing monitoring of operational activities is 
considered to be an important part of documenting 
and measuring the outcomes and desired effects of the 
strategy. The whole process of monitoring is planned 
and documented through the monitoring plan de-
scribed and developed in step 24. 

Apart from implementing measures and monitoring 
activities, another important task is closing the knowl-
edge gaps that appeared during the conceptualisation 
and planning phase. This is achieved by designing, 
implementing and/or delegating structured and di-
rected research. The object of this exercise should be 
to preserve the logical structure and flow of the con-
ceptual model by identifying all recognisable gaps or 
blind spots. The results of the threat/factor rating for 
‘Knowledge’ provide a good starting point. However, it 
is important not to get too carried away with tracking 
the ramifications of one investigated element. Instead, 
it is better to find a good balance between resource in-
put and knowledge. Space should be left in the model 
diagram in case additional information surfaces at a 
later stage. Consider that monitoring is derived from 
the Latin word monere, which means remind, warn 
or alert. A good monitoring system acts as an ear-
ly-warning system, informing managers about signifi-
cant changes in the system, potential strategy failures 
and the loss of functionality in the conservation ob-
jects. Ideally, the system begins monitoring problems 
before they manifest or become significant, which re-
quires early risk horizon-scanning. Risk search and 
recognition is very much related to the management 
of (non-)knowledge – which is, in fact, the next step 
in this process. 
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27. �Knowledge and non-knowledge  
management 

The management of knowledge and non-knowledge 
is a crucial task because it provides the basis for 
developing a learning and adaptable institution. It 
encompasses not only the collection and storage of 
information, but also the organisation and prepara-
tion of an adequate infrastructure for storing, using, 
adapting and further developing available knowledge 
at any time and by all relevant persons. Knowledge 
management refers to information and knowledge it-
self, and also to information about knowledge sources 
and methods and how it was generated or processed 
(meta-information). 

Knowledge management should also embrace 
non-knowledge (see below), guiding new research 
questions and the assessment of the relevance of 
unknowns (which can be knowable or unknowable). 
Proactive knowledge management integrates ‘hori-
zon-scanning’, which is the search for and classifica-
tion of future risks. 

Ensuring that managing entities employ someone to 
take care of (non-)knowledge management is highly 
recommended. 

Figure 69. A key monitoring task is 

the time-consuming compilation and 

documentation of data. Often, moni-

toring systems are not implemented 

due to a lack of resources or a lack of 

documentation habits. Looking ahead, 

monitoring implementation and risks 

will be made easier through modern, 

user-friendly mobile applications for 

on-site documentation. The applica-

tions will include options for text and 

photo documentation, will automati-

cally record geographical coordina-

tes, and will be able to interact with 

digitised project plans and conceptual 

models. XXX

Phase IV: Implementation and  
(non)knowledge management
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Managing the unknown

Managing today’s abundance of information and 

knowledge has become a challenging endeavour 

in itself. Non-knowledge refers to everything that 

conservation site managers could, should or would 

wish to know, but do not or cannot know. It also 

includes the knowledge that relevant stakeholders 

do not have or refuse to acquire. In the process of 

developing the conceptual model and applying the 

MARISCO steps (including the assessment of know-

ledge related to the various elements of the model) 

the planning team will have identified problems 

caused by lacunae in knowledge and capacities or 

by intentional ignorance and, ideally, they will 

have been addressed in the strategic portfolio. 

An especially relevant form of non-knowledge man-

agement is that of dealing with risks and more or 

less unknown potential threats (see also the first, 

conceptual part of the manual). 

During implementation of the strategic portfolio, 

regularly carrying out exercises of non-knowledge 

mapping is recommended as it can help to finesse 

the conceptual model and improve the structure of 

research portfolios. The starting point for such an 

exercise would be the conceptual model itself and 

values of knowledge defined by the planning team. 

Guiding questions for such an exercise would be: 

> �What do we not know about the managed system 

and why not? 

> �Which categories of non-knowledge can be applied 

(according to figure above)?

Figure 70. Map of non-knowledge: the manifold categories of 

non-knowledge.XXIV 
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28. �Organisation of institutional learning and 
sharing with other projects/initiatives

Constant learning is required throughout the whole 
planning process to gather knowledge about the pro-
ject site and about implementation methods and ap-
proaches. At the same time, it is also necessary to 
specifically address any mistakes that arise, unfore-
seen aspects, wrong assumptions, and creative solu-
tions. This also lays the ground for knowledge sharing 
with others, creating a productive basis for collabora-
tion with other institutions.

There is no standard recipe for organising institutional 
learning. Every institution needs to figure out the most 
suitable way for them to integrate these learning pro-
cesses into their daily work routine. However, in this 
context, an internal exchange about the course of the 
management process as well as the functioning, struc-
ture and development of the managing entity is crucial. 
This process of exchange will only be productive if all 
members of the management project team take part 
without any bias or prejudice. Furthermore, the suc-
cess of such an exchange depends on the willingness to 

Phase IV: Implementation and  
(non)knowledge management
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critique existing management practices and adapt them, 
where necessary. A prerequisite for achieving this kind 
of communication is the social conditions prevailing 
within the management project. Through a programme 
of active learning and participation the team should aim 
to develop and improve its practice, which includes in-
terpersonal skills like giving and receiving constructive 
criticism and face-to-face communication. 

Alongside this senior-level project-team learning, there 
also needs to be a free exchange of scientific and tech-
nical knowledge. Collaborative sharing of knowledge 
between partners in the national and international in-
stitutions involved in conservation plays a big part in 
promoting good practice in local projects. 

29. �Evaluation and revision of the underlying 
concept

Achievements and lessons learned, processed and 
made available through monitoring and knowledge 
management are analysed in order to find out what the 
specific adaptation needs are. The conceptual model 
is then adapted according to the findings of this eval-
uation.

The evaluation exercise is the last activity in the  
MARISCO management cycle but it is not quite the 
last step in the management process. In any cyclical 
management approach, rather than being just an end-
of-cycle duty, evaluation is an ongoing exercise that 
runs throughout the project. Conservation site man-
agement is a continual, adaptive process without an 
end point. Regular reviewing and modification are the 

hallmarks of adaptive management. Evaluation and 
revision intervals depend on the scale of the project or 
management period. In many cases, an evaluation is 
expected every two years. For smaller or shorter pro-
jects, the interval between reviewing the management 
plan may be much shorter – sometimes up to twice a 
year. In practice, this also means that different steps of 
this cycle need to be practised at the same time. In the 
course of a project or a management period, the man-
agement team will most probably implement strategies 
and activities, and carry out monitoring activities to 
track the progress of implementation and the status 
of the biodiversity objects. At the same time, it will 
evaluate sets of monitoring results prior to adapting 
the management plan and conceptual model. 
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Annex 1: Master copies of the moderation cards  
used in the conceptual model

MARISCO card (template for stresses)
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MARISCO card (template for threats and  
contributing factors)

Annex 1



180

a)	 Preparation and invitation of participants

	� Define aim and target group of the workshop (e.g., 
input for management plans, capacity building, 
training, inter-institutional relationships).

	� Send out invitations well ahead of time and accord-
ing to local customs, eventually include partners or 
local stakeholders as workshop hosts.

	� Eventually take care of accommodation, transport 
and other logistics.

	� If necessary, ensure availability of well-prepared, 
high- quality translator(s).

	� Translate relevant documents into native language 
of the participants.

b)	 Logistical and technical preparation

	� Revision of available documents (e.g., management 
plans, scientific studies, newspaper articles).

	� Rapid Ecosystem Diagnostics Analysis by the 
coaches (e.g., revision of Google Earth images, 
field trip, ideally including interaction with stake-
holders).

	� Take photographs of the conservation site situation 
to be included during the input presentations.

	� Identify and book adequate venue (ideally one large 
plenary room with flexible/moveable equipment, 
chairs, a few tables, movable boards (ideally 6, 
1x1.5m), huge plain wall space (minimum 7 m 
wide and 2.5m high).

	� The movable boards can be used to separate break-
out groups and for peer review, also to create some 
dynamics in the workflow of the group.

	� Make sure the room is protected against noise, 
heat, direct sunlight or other unfavourable weather 
conditions.

	� Equipment like projector, cable extensions, pointer, 
screen and speakers (e.g. if you plan to show the 
MARISCO trailer see http://www.centreforeconics.
org/publications-and-products/adaptive-conserva-
tion-and-vulnerability-marisco/) should be checked 
before the beginning of the workshop.

 
c)	 Accommodation and catering

	� Try to ensure the continuous participation of the 
participants (e.g. facilitated by retreat in remote 
venues).

	� Organize minimum number of joint meals.
	� Provide permanent service of hot and cold beverag-

es (coffee, tea, water, etc.) in the workshop room. 
	� Make sure that catering (e.g. coffee break) is  

provided at time.
	� Make sure adequate transport is provided, if a 

different location for lunch is considered.

 27  Prepared by Axel Schick and Pierre L. Ibisch

Annex 2: Checklist for the preparation  
and organization of MARISCO workshops27 



d)	 Materials (for a typical workshop with 
about 15–25 participants)
 
MARISCO Phase 1:

	� Maps of the conservation site in poster format 
(large enough to be revised in plenary) including 
the following themes:

	 	� Conservation site at different scales includ-
ing roads, rivers, settlements, etc. as cues for 
orientation; also in a regional context, showing 
neighbouring conservation sites, etc.

	 	� Land-use, vegetation, ecosystem types; property 
rights; protected areas; indigenous communities; 
population density

	 	� Threats (Deforestation; mining and oil conces-
sions, etc.)

	 	� Information of the distribution of flagship/ 
umbrella species if available.

	� Be prepared for participants to draw in the maps.
	� Input regarding ecosystem conservation objects: 

local demand for ecosystem services, biodiversity 
objects, human demand, etc. 

	� 10 sheets of flipchart paper (e.g. agenda, ‘parking 
lot’ of ideas, etc.)

	� 60 ordinary moderation cards (Vision).

MARISCO Phase 2:
	� Input material regarding socioeconomic, political 

and cultural information.
 
Materials for the elaboration of the conceptual model

	� 30 sheets of brown packing paper (1.5 x 1.7 m); 
background of the conceptual model

	� Ordinary moderation cards (10 x 15 cm): 
	 	� 60 green (Biodiversity objects)

	 	� 60 light green (Ecosystem services)
	 	� 60 blue (Human well-being)
	 	� 60 white (Key ecological attributes).

	 �MARISCO cards (see template Annex I):
	 	� 80 purple (Stresses)
	 	� 80 red (Threats)
	 	� 120 orange (Contributing factors).
 
Consider bringing more cards if working with different 
groups of participants.
 

	� Round coloured stickers (15 mm);  
500 to 600 of each colour:

	 	� Dark green
	 	� Light green
	 	� Yellow
	 	� Red.

	� Legends:
	 	� 2 Criticality (ideally separated in two blocks; 

block 1 Current Criticality (Scope, Severity, 
Irreversibility), block 2 (Current, Past and Future 
Criticality, as well as current trend of criticality)

	 	� 2 Systemic activity + Management and Know-
ledge.

	 Additional materials:
	 	� Standard moderation suitcase
		  •	 2 boxes of pins (150 to 200 each)
		  •	 1 pair of scissors
		  •	 15 rolls of masking tape (2.5 cm wide)
		  •	� Markers (20 to 30 black, 5 green, 5 blue,  

5 red)
	 	� Eventually special materials if you consider any 

games that facilitate establishing a good learning 
environment (ball, etc.28).
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 28	A recommendable source is The Systems 

Thinking Playbook by Linda Booth Swee-

ney and Dennis Meadows (The Systems 

Thinking Playbook: Exercises to stretch 

and build learning and systems thinking 

capabilities, Chelsea Green Publishing, 

2010; book with companion DVD available). 

Very valuable collection of games including 

general tips for creating a good (systemic) 

learning environment.

Annex 2
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MARISCO Phase 3: 
	� Conceptual model printed as large as possible 

(ideally 1.5 x 4 to 6 m). During the design of the 
model, consider that the height will be the limiting 
factor, due to plotter sizes.

	� Moderation cards:
	 	� 80 hexagonal yellow (Existing strategies)
	 	� 80 hexagonal light yellow (Complementary  

strategies)
	 	� 60 rectangular pink (Result webs objects)
	 	� 60 rectangular grey-blue (Result webs results)
	 	� 30 round/elliptical cards of any colour (Result 

webs indicators).
	� 10 sheets of brown packing paper (Strategy evalu-

ation background); eventually bring 20 additional 
sheets if planning to build complete result webs for 
the whole model

	� Materials used during the Phase 2 (Stickers and 
(MARISCO) cards to include and evaluate missing/
new elements (Stresses, Threats, Factors, etc.).

	� 2 legends for the evaluation of the strategies,  
printed out as big as possible to ensure legibility.

	� Additional materials:
	 	 Standard moderation suitcase
		  •	 2 boxes of pins (150 to 200 each)
		  •	 1 pair of scissors
		  •	 10 rolls Masking tape (2.5 cm wide)
		  •	� Markers (20 to 30 black, 5 green, 5 blue,  

5 red)
	 	� Eventually special materials if you consider 

dynamics (ball, etc.).

 

e)	 Coaches
 

	� Minimum 2 coaches (ideally being able to alternate  
moderating different methodological steps and 
accompanying/coaching breakout groups, but also 
to monitor the performance of the coaching partner, 
to check for eventual errors/gaps and to assist with 
writing cards, passing stickers, etc.).

	� Required coach skills and knowledge compromise:
	 	� A rough idea of the conservation site (see EDA 

p. 56 ff.)
	 	� Sound knowledge of ecosystem theory and 

functioning, the concepts of the methodological 
steps and their rationale, strategic planning of 
conservation strategies and measures; eventual-
ly knowledge of good practices (e.g agriculture, 
etc.).

	 	� Ideally native language skills, however coach-
ing with translators is possible (extra time for 
translation has to be scheduled if simultaneous 
translation is not available).

	 	� It is always recommendable that the working 
team works in its native language, also the writ-
ing up of the conceptual model should be done 
in native language, eventually with translation in 
small letters for the coaches.

	 	� Very good moderation skills, being able to  
handle big and heterogenic groups (able to  
deal with aggressive, dominant participants, 
conflicts, etc.).

	 	� Good time management skills and flexibility for 
spontaneously adopting the sequences of the 
methodological steps.

	 	� Empathy, patience and intercultural sensibility; 
skills to patiently push the processes, without 



forcing the participants to take decisions. Being 
prepared to stimulate and guide certain techni-
cal discussions.

	 	� Fast understanding of situations and up-coming 
ideas.

 
f)	 Schedule and time management
 

	� Maximum working hours per day depend on cultur-
al and climatic conditions.

	� Calculate enough time for the presentation of the 
participants and the introduction of the methodolo-
gy (see below: input presentations).

	� Calculate sufficient time for wrap ups and peer re-
views (if work is done in several breakout groups).

	� Typically days will be structured by one lunch break 
and two coffee breaks (lunch: 60 to 90 min; coffee 
breaks: 20 to 30 min).

	� The breaks are used by the coaches for restructur-
ing certain elements (e.g. the conceptual model, 
grouping of factors, etc.) and also for the prepara-
tion of the upcoming methodological steps.

	� Adapt workflow (and eventually sequence of meth-
odological steps) of the day, taking into account 
problematic time zones (like after lunch hours) 
ideally are used for more interactive and creative 
work (eventually some additional dynamics).

	� Ideally use a variety of different working forms 
(presentations, breakout groups, peer-reviews and 
plenary sessions).

 
g)	 Input presentations 

	� Input presentations should provide theoretical and 
methodological background and stimulate discus-
sions and reflections.

	� Each methodological step requires an introduction, 
mostly including practical examples.

	� Longer and more formal presentation usually using 
PowerPoint presentation would cover the following 
topics:

	 	� General overview of ecosystem functionality, 
vulnerability, climate change.

	 	� Overall theory and methodology
	 	� Strategies.

	� Initial input presentations ideally include lots of 
pictures of the conservation site and during later 
phase pictures of the working showing the partici-
pants themselves.

 
h)	Intermediate and final report
 

	� If the work process is structured in several work-
shops (recommended) the coaches should provide 
an intermediate report summarizing methodological 
steps and workshop results to enable the revision 
and validation.

	� Reports would comprise photographs of the conser-
vation objects, threats and contributing factors, as 
well as photographs of the workshop (participants) 
and important results.

	� Send the conceptual model in digitized format 
(PDF) to allow zooming into the model.

	� The final report should summarize the results of the 
workshop(s), the future steps and conclusions of 
the coaches; eventually also recommendations.

	� Consider printing and distributing the report(s) for 
people without access to computers (e.g. indige-
nous communities).
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“Conservation is expected to draw up strategies 

and deliver measurable outcomes in this envi-

ronment of uncertainty and unknowns. Impor-

tantly, MARISCO affirms and demonstrates that 

this is possible and that uncertainty and risk are 

common factors for consideration when planning 

for adaptive management. MARISCO can facilitate 

adaptation to climate change, but only if it is inte-

grated into a broader concept of ecosystem-based 

climate management and ecosystem-based 

sustainable development. It is underpinned by a 

strong philosophy and theoretical platform that 

includes ecosystem and complex systems theo-

ries, as well as non-equilibrium thermodynamics. 

It represents a visualised systematic process de-

signed for collecting, ordering and documenting 

both knowledge and non-knowledge related to 

biodiversity, threats and drivers of change, as well 

as the conservation management for a given site”. 
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