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Scenarios have been recognised as a 
powerful tool for exploring plausible 
future dynamics and uncertainty in 
complex systems. Yet, produced scenarios 
are not used enough, and there is a lack of 
existing guidance on how to ensure that 
scenarios are relevant to stakeholders 
and ultimately properly used in decision-
making contexts. 

This handbook intends to fill this gap for 
biodiversity scenarios in particular. 

It was produced in the context of a 
BiodivERsA-Belmont Forum joint Action 
(BiodivScen) to support international re-
search on scenarios of biodiversity and 

ecosystem services. This included funding 
multidisciplinary research projects that 
integrate the scenarios approach into 
their research, and other activities ran-
ging from capacity building to outreach. 

One of the objectives of this Action is to 
promote the science/society – science/
policy interfacing within the funded 
projects and to create capacity for the 
use of their scenarios as decision-making 
tools at different scales.

The handbook does not intend to develop 
all aspects related to scenarios in detail. 
Rather, it provides an entry point to the 
main concepts and points out to essential 

 FOREWORD

Figure 1. Scenarios are tools for exploring plausible future dynamics 
and uncertainty in complex systems. 

© Arend van Dam

http://www.biodiversa.org/1400
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resources that are available to the com-
munity so as to increase the development 
and use of biodiversity scenarios.

It aims at highlighting approaches that 
make scenarios comprehensible, relevant 
and useful to stakeholders by the means 
of efficient language and targeted commu
nication measures. 

Its main target audience are producers 
and co-producers of biodiversity 
scenarios (mostly scientists), as well 
as potential users of scenarios (policy-
makers, practitioners, businesses) who 
have a basic scientific knowledge about 
scenarios.

The first part of the handbook outlines 
the foundations or theoretical framework 
that is needed to understand scenarios; 
the second part highlights some 
BiodivScen and BiodivERsA-funded 
projects that have engaged stakeholders 
with their scenario work; the third and 
final part contains key resources on 

the development and use of scenarios, 
including the list of references cited in 
this handbook. In addition, a full list of 
resources and the complete bibliography 
that was used to produce this handbook 
is available on the BiodivERsA website.

Several publications of the Intergo-
vernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services 
(IPBES) have been extremely instrumental 
in this endeavour, in particular the IPBES 
Methodological Assessment on Scenarios 
and Models and its summary for Policy 
Makers. They are thus an important 
source of information for this handbook 
and a key resource on the use of 
biodiversity scenarios for policy-making 
and decision-making. Another important 
source of information are the interviews 
conducted with scientists funded through 
BiodivScen or several BiodivERsA calls, 
and with some stakeholders actively 
involved in these projects.
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Part 1. The Foundations
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I. DEFINITIONS & SCOPE: 
WHAT IS A (BIODIVERSITY) SCENARIO?

A. WHAT ARE SCENARIOS? 

Scenarios are plausible descriptions of 
how the future may develop based on a 
coherent and internally consistent set 
of assumptions about key driving forces 
and relationships (see Fig. 2) (Biosphere 
Futures, 2019).

According to the Intergovernmental Sci-
ence-Policy Platform on Biodiversity  and 
Ecosystem Services (IPBES), biodiversity 
scenarios are representations of possible 
futures for one or more components of a 
system, for example of drivers of change 
in biodiversity and ecosystem services, 
including alternative policy or manage-
ment options (IPBES, 2016a; CBD, 2017; 
IPBES, 2018).

Scenarios are not predictions; they do 
not represent a consensus on what the 
future holds. Rather they are tools that 
can inform decisions, forming a basis 
for strategic conversation by providing 

common language & concepts for thinking 
about events (Shell, 2008).

Unlike forecasting, the purpose of 
scenarios is thus not to predict the future 
or to assign a likelihood to future events, 
but to explore and anticipate a range of 
different possible trajectories to make 
well-considered decisions for the future 
today (Biosphere Futures, 2019).

Projections and scenarios are different 
but close concepts: a projection can 
be regarded as any description of the 
future and the pathway leading to it 
(IPCC, 2013); while a scenario is based on 
a coherent and internally consistent set 
of assumptions about driving forces and 
key relationships (Climate4impact, 2012). 

Scenarios are not meant to describe a 
single possible pathway: they envision 
multiple futures and acknowledge that 
the future reality might integrate elements 

Figure 2. Schematic representation of how scenarios explore plausible future trajectories 
(Source: Biosphere Futures, 2019)

https://ipbes.net/
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of different scenarios, depending on the 
decisions that will be taken and how 
social, political, and environmental 
events will unfold (D. Couvet, online 
consultation, 4 May 20201).

Scenarios differ from models, which are 
qualitative or quantitative descriptions 
of key components of a system and 
of relationships between indirect and 
direct drivers2. Models aim to relate every 
entity involved, albeit sometimes only 

qualitatively. Models have to be coherent 
but might not be comprehensive. 
Scenarios, on the contrary, aim to be 
comprehensive and to address all the 
relevant questions, which can be at the 
expense of coherence, lack of plausible 
relationship between different elements 
of a single scenario (D. Couvet, online 
consultation, 4 May 20201). Scenarios and 
models thus play complementary roles 
(IPBES, 2016a).

Figure 3. Main types of scenarios that can be developed, according to the objective of scenario 
builders and users (Modified after: IPBES, 2016a). In exploratory scenarios, the dashed lines 
represent different plausible futures, often based on storylines. In target-seeking scenarios, 
the rhombus represents an agreed-upon future target and the coloured dashed lines indicate 
scenarios that provide alternative pathways for reaching this target. In policy/management-
screening scenarios, the dashed lines represent various policy options under consideration. In 
retrospective policy evaluation, the observed trajectory of a policy implemented in the past (black 
line) is compared to scenarios that would have achieved the intended target (dashed line).

1 Pr. Denis Couvet, French Muséum National d’Histoire Naturelle, Professor or Ecology and Conservation Science.
2 Drivers of change are all the factors that, directly or indirectly, cause changes in biodiversity, anthropogenic as-

sets, nature’s contributions to people and a good quality of life (IPBES, 2018).

B. DIFFERENT TYPES OF SCENARIOS

The IPBES recognizes four different types 
of scenarios, each playing an important 
role in relation to the major phases of 

decision-making (see Fig. 3 and Table 1) 
(IPBES 2016a; IPBES, 2018).
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Table 1. Types of scenarios in relation to major phases of decision-making (after IPBES, 2016a).

What are they for? What exactly are they?

Exploratory 
scenarios

• For awareness raising 
and agenda-setting

They answer questions 
such as: If we chose certain 
options (consumption 
behaviour, urbanization 
rates…) generating specific 
trajectories of drivers, what 
would be the effects on 
biodiversity?

They examine a range of plausible futures, based on potential 
trajectories of either direct (e.g. climate change, pollution, 
land-use change,...) or indirect (e.g. socio-economic 
or demographic factors, technological developments, 
culture and behaviour,...)  drivers of biodiversity. They 
allow for awarenessraising, problem identification, and 
agenda-setting and to stimulate creative thinking. They 
provide an important means of dealing with high levels 
of unpredictability, and therefore uncertainty, inherently 
associated with the future trajectory of many drivers.
Stakeholder analysis should be considered here as it allows 
for the identification of stakeholders who will be affected by 
the decisions, and who have the capacity to be influential 
in the management or decision-making process (e.g. Raum, 
2018).

Target- 
seeking 
scenarios1 
(intervention 
scenarios)

• For designing interventions 
towards specific targets

They answer questions such 
as: If a certain target is to be 
achieved (e.g. keep a certain 
extent of natural areas, 
to reduce biodiversity loss, 
…), what are the possible 
pathways to reach this goal?

This type of scenarios uses “target-seeking” analysis and 
contributes to policy design. Based on an agreed-upon 
future target, they focus on how a desired future can be 
achieved. They are valuable tools for examining the viability 
and effectiveness of alternative pathways to a desired 
outcome. They start with the definition of a clear objective 
or a set of objectives that can either be specified in terms 
of achievable targets or as an objective function to be 
optimised.
Nature-Based solutions should be considered because they 
are interventions that can help reduce biodiversity loss (i.e. 
Faivre et al., 2017).

Policy- or 
manage-
ment- 
screening 
scenarios 
(intervention 
scenarios)

• For implementation 
of interventions

They answer questions 
such as: What would have 
happened if other policy/
management options were 
considered?

They consider various policy or management options and 
are used to forecast the effects of alternative policy or 
management interventions on biodiversity outcomes: in 
policy-screening scenarios, a policy or management is 
applied and an assessment of how the policy/management 
modifies the future is carried out.

Retro-
spective 
intervention 
evaluation 
scenarios

• For evaluating 
interventions that have 
been implemented

They answer questions such 
as: Have the policy options 
(e.g. locations of Marine 
Protected Areas and level of 
protection chosen) achieved 
the anticipated outcomes 
and goals (e.g. fish stocks 
and marine biodiversity)?

The trajectory of a policy or management implemented in 
the past is compared to scenarios that would have achieved 
the intended target. The outcomes of previously adopted 
policies or management practices can be compared 
to hypothetical or alternative policies or management 
practices.

 � 

1 Both target-seeking scenarios, and policy/management-screening scenarios are part of the group of “intervention 
scenarios”. 
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2 Intergovernmental Panel on Climate Change (IPCC), see the climate scenarios on GHG emission pathways 2000-
2100 (Source: IPCC, 2014: Figure 11).

3  REDD = UN programme for “Reducing Emissions from Deforestation and forest Degradation”

Any examples?

Exploratory 
scenarios

For instance, in Wisconsin, USA, three scenarios were developed on the potential futures of 
the region’s freshwater ecosystem services (ES). The ES impacts of each scenario helped to 
identify the risks and opportunities the future might bring (McKenzie et al, 2012: 10).

These are the types of scenarios developed by the IPCC2. They are the easiest to comprehend 
and to which people are the most familiar with.

See also: the projects GreenFutureForest, CoForTips, and SECBIVIT (in Part 2)

Target-
seeking 
scenarios1 
(intervention 
scenarios)

For instance, the VOLANTE project designed three land-use scenarios or “visions” based 
on established targets of European policy and stakeholder’s main aspirations regarding 
agriculture; forestry; nature conservation; green connections; and viability in rural areas. 
(VOLANTE, 2015).

A recent study analysed the different long-term effects on economic and ecological forest 
values between four forest management scenarios. The scenarios were formulated by 
stakeholders representing the main views on management practices and were based on 
the objectives and strategies of these stakeholders (Eggers et al, 2020).

See also: the projects GreenFutureForest and Envision (in Part 2)

Policy- or 
manage-
ment- 
screening 
scenarios 
(intervention 
scenarios)

For instance, to demonstrate the effectiveness of a REDD3 programme, two scenarios 
representing deforestation are developed: an intervention scenario (with REDD) versus a 
projection scenario (without REDD). By comparing them, it is possible to show the added 
benefits by quantifying the losses of forest carbon stocks that are likely to be prevented by 
the REDD programme (McKenzie et al, 2012: 52).

See also: the SECBIVIT project (in Part 2)

Retro- 
spective 
intervention 
evaluation 
scenarios

For instance, a study from 2010 reviewed several approaches and “matching” techniques 
to evaluating the impact of protected areas on deforestation. It has demonstrated that 
many methods for impact evaluation will overestimate protection’s effect and they have 
considerably lower impact estimates of forest protection than produced by other methods 
(Joppa & Pfaff, 2010).

Two studies have compared the types of measures related to Marine Protected Areas that 
are most effective in reaching the objectives of conservation of marine and reef ecosystems, 
and ensuring sustainable fisheries (McClanahan et al, 2016; de Guzman, 2016). 
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Some authors have identified archetypes 
of scenarios based on the observation 
that many scenarios have similar 
underlying storylines, assumptions, and 

trends in drivers of change; and they have 
demonstrated the usefulness of these ca
tegories in sciencepolicy processes (Sitas 
et al, 2019; Harrison et al, 2019).

C. METHODS FOR DEVELOPING SCENARIOS

There is no typical procedure nor method 
to produce scenarios: it depends on 
several factors inherent to each scenario 
building exercise as well as on the gene
ral context in which they are produced. 
However, some general aspects can be 
presented.

There are two main, nonexclusive 
approaches for setting up scenarios 
(IPBES, 2016a):

• Expert-based approaches: using 
experts’ opinion or knowledge to in
form the various aspects of construc
ting scenarios and models of drivers.

• Participatory methods: which offer 
a more comprehensive reflection of 
prevailing conditions and other key 
inputs by involving stakeholders in 
their construction.

A common approach is to create a set of 
scenarios, because the future will proba b
ly be composed of several elements from 
different scenarios, and because having 
multiple options represents better the 
inherent uncertainties. Decisions should 

therefore be based on a range of plausib
le futures: there is never one answer and 
a single best scenario likely does not exist 
(Shell, 2008; Charron, 2014). 

A publication by the WWF gives a 
comprehensive and detailed overview on 
the whole scenario building process: how 
to select the right scenarios, what are the 
different steps of the development, which 
questions should be considered in the 
planning phase, what are the timeframes, 
etc. (McKenzie et al, 2012). 

The IPBES has a dedicated chapter on 
methods for developing scenarios and 
models for biodiversity and ecosystem 
services in their assessment report on 
scenarios and models (PichsMadruga et 
al, 2016). 

Different methods can be combined to 
develop scenarios, based on the needs 
and objectives of the research, to develop 
a more holistic approach, to achieve 
better results, and to be more effective in 
a decisionmaking context (Van Berkel & 
Verburg, 2012; Star et al, 2016).

D. STAKEHOLDERS’ INVOLVEMENT AND PARTICIPATORY APPROACHES

Scenarios for decisionmaking are most 
effective when the development process 
is participatory, flexible, and iterative (see 
Box 1). In iterative processes, stakehol
ders are involved to evaluate and provide 
feedback on different steps (see Fig. 3 and 
4) and scenarios are revised and refined 

accordingly. This is why stakeholder 
engagement is particularly important in 
research projects that produce scenarios. 
Scenarios should also be updated based 
on evolving conditions, or emerging 
trends and issues (McKenzie et al, 2012).
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Figure 4. Main steps of interactions between policy-makers or other stakeholders 
and scientists in the development of scenarios (Modified after: IPBES, 2016a).

 
Box 1: Collaborating on scenarios improves results and uptake

Participation of stakeholders in constructing scenarios can be a key feature for 
successful biodiversity scenarios planning and uptake.

• For instance, the IPBES recommends that successful applications of scenarios and 
models typically involve stakeholders at the initial phase of problem definition 
and feature frequent exchanges between scientists and stakeholders throughout 
the process through participatory approaches (IPBES, 2016a).

• As highlighted in the Land2Sea and SECBIVIT projects (see Part 2), stakeholder 
input increases the quality of scenarios by enhancing their relevance, legitimacy, 
and credibility. In particular it is essential to acknowledge the plurality of values 
and perspectives among people affected by the potential futures, as well as the 
existence of alternative knowledge systems (Berg et al, 2016; Biosphere Futures, 
2019). 

Engaging stakeholders can be achieved using a range of approaches. BiodivERsA has 
produced a handbook to help scientists in engaging stakeholders in their research, 
and a guide on policy relevance and engaging policy stakeholders in research projects 
(Durham et al, 2014; Lemaitre et al, 2018).
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A. WHAT ARE SCENARIOS USED FOR?

Scenarios  and  models  are  useful  tools 
to  support  decision-making  and  policy-
making.  They  can  evaluate  not  only 
whether  targets  are  achievable  but  also 
how they can be achieved and with what 
level of certainty (Nicholson et al, 2018).

They  are  constructed  to  provide  insight 
into  drivers  of  change,  reveal  the 
implications  of  current  trajectories,  and 
illuminate options for action and policy; 
provide  a  forum  for  thinking  creatively 
about  and  discussing  uncertain  futures 
and are used to:

•	 Coordinate	and	align	scientific	analysis	
by	defining	a	set	of	future	trajectories	
to	use	as	inputs	for	scientific	analyses	
of  their  consequences.  For  example, 
IPCC’s  Shared  Socio-Economic 
Pathways (Riahi et al, 2016).

•  Integrate  multiple  disparate  data 
sources,  knowledge  systems  and 

models,  e.g.  participatory  modelling 
and  indigenous  and  local  knowledge 
(ILK). 

•  Produce  or  deepen  knowledge  and 
reveal  uncertainty,  i.e.  the  limits  of 
that knowledge (unpredictability, gaps, 
dilemmas,  points  of  uncertainty).  For 
example, see Box 2.

•  Stimulate  discourses  with  shared 
understanding  of  a  problem,  exchan-
ge  ideas  and  integrate  different  per-
spectives;  and  inform  about  topics 
and  priorities.  For  example,  see  the 
SECBIVIT project (in Part 2).

•  Analyse  the  consequences  of  distinct 
and different choices for management 
actions or policies. See Box 3.

(adapted  from  Kosow  et  al,  2008  and 
Biosphere Futures, 2019).

For instance, the EIP-AGRI Focus Group on 
High Nature Value (HNV) farming develo-
ped a scenario-like approach to unders-
tand  the  reasons  for  the  rapid  decline 
of HNV farming systems, with the aim to 
halt  or  reverse  biodiversity  loss  caused 
by  them.  They  proposed  acceptable 
development pathways with stakeholders 
in  an  iterative  process  through  various 
networks and projects (EIP-AGRI, 2016a).

Fig.  4  shows  the  major  steps  of  interac- 
tions  between  policy-makers,  stakehol- 
ders  and  scientists.  Each  step  involves 
the  interactive  use  of  models  and  data 
(grey  arrows)  and  requires  information 
flow	 between	 models	 and	 data	 (green	
arrows). This is depicted as a cycle, but in 
many cases these steps will overlap and 
interact (IPBES, 2016a).
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1  Uncertainty concerns any situation in which the current state of knowledge is such that: the order or nature of 
things is unknown; and the consequences, extent, or magnitude of circumstances, conditions, or events is unpre-
dictable, and credible probabilities to possible outcomes cannot be assigned (IPBES, 2018).

B. LIMITS AND BARRIERS TO THE USE OF SCENARIOS

 
Box 2: Participatory Scenario Planning 

in the Doñana Protected Area

In  2009,  a  group  of  researchers  developed  socio-ecological  scenarios  (type: 
exploratory scenarios) for the Doñana protected area to assess potential pathways 
of the evolution of the area and its associated social-ecological system. The scena-
rio planning process included local actors and stakeholders: they designated their 
preferred scenario which was used to identify management recommendations and 
strategic objectives to achieve (See: Palomo et al, 2011; Palomo, 2020).

 
Box 3: A Green Vision for Sumatra

A study from 2012 provided analyses of ecosystem services and wildlife habitat in 
support of the spatial planning process. Next to the baseline scenarios describing 
the  state  of  ecosystem  services  in  that  region,  they  developed  two  scenarios 
(type: policy-screening scenarios) as well as maps which showed the differences 
in ecosystem services between the three scenarios. Results were used to identify 
priority actions for the government to implement (See: Bhagabati et al, 2012; Olwero, 
2019).

Despite  the  considerable  potential  of 
scenarios  to  support  the  formulation 
and implementation of targets for conser-
vation  and  sustainable  management  of 
biodiversity, scenarios are still little used 
for  this  purpose  (Waite  et  al,  2015;  Will- 
cock et al, 2016; Nicholson et al, 2018). 

There are some inherent but also mana-
geable  limits  in  the  support  scenarios 
can offer for decision-making, e.g. (IPBES, 
2016a):

•  Different policy and decision contexts 
require different types of models and 
scenarios (no single approach);

•  Spatial and temporal scales vary 
markedly  between  different  policy 
and  decision  contexts;  no  single  set 
of  scenarios  and  models  can  address 
all  scales  (raising  the  methodological 
question of their interoperability);

•  Uncertainty1,  which  arises  from  a 
variety	 of	 sources:	 insufficient	 or	
erroneous data; lack of understanding 
of underlying processes; low predicta-
bility  of  the  system,  etc.  Poorly 
evaluated  and  reported  uncertainty 
may  lead to serious misconceptions – 
both  overly  optimistic  and  overly 
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1  In this respect, the World Resource Institute (WRI) proposes a hands-on 5 steps method to decide which model to 
use in a particular decision-making context, as presented in Figure 10 of Bullock & Ding, 2018:10.

pessimistic –  regarding  the  level  of 
confidence	with	which	 results	 can	 be	
employed in assessment and decision-
making activities.

Five key  (yet manageable) barriers  to the 
widespread and productive use of scena-
rios in policy-making and decision-making 
have	been	identified	(IPBES,	2016a):	

(i)  lack of understanding by  non-expert 
end-users	 about	 the	 benefits	 of	 and	
limits  to  the  use  of  scenarios  and 
models; 

(ii) a  shortage of human and technical 
resources,  as  well  as  data,  in  some 
regions;

(iii) insufficient involvement of interac
tions between  scientists,  policy-ma-

kers, and other stakeholders;

(iv) lack of guidance in model choice1 and 
deficiencies	 in	 the	 transparency	 of	
development  and  documentation  of 
scenarios and models;

(v) inadequate characterization of 
uncertainties derived  from  data 
constraints;  problems  in  system 
understanding  and  representation;  or 
low system predictability.

For further reading on common problems 
and challenges in participatory scenario 
planning  as  well  as  opportunities  and 
ways  to  overcome  them,  see  Oteros-
Rozas et al (2015).

C. KEY FEATURES FOR MORE EFFECTIVE SCENARIOS

There  is  an  abundance  of  existing 
scenarios,  as  well  as  relevant  tools  and 
methods.  However,  users  of  scenarios 
need  to  choose  them  carefully  as  they 
should  be  matched  with  the  needs  of 
their  assessment  or  decision-support 
activity. They should also be applied with 
care,  considering  the  uncertainties  and 
unpredictability  associated  with  model-
based projections (IPBES, 2016a).

There  is  growing  attention  and  research 
identifying  the  key  features  that  make 
scenarios  better  suited  to  support 
decision-making  (Nicholson  et  al,  2018; 
McKenzie et al, 2012):

•  Relevance & timeliness:  scenarios 
address  salient  issues  of  interest  to 
stakeholders and decision-makers;

•  Participation:  stakeholders  are  invol-
ved  in  scenario  development  and 

analysis;  there  is  good  partnership 
and  trust  between  the  scientists, 
policy-makers  and  other  stakeholder; 
commitment from all the parties;

•  Legitimacy: scenarios  include diverse, 
and even competing, perspectives and 
objectives;

•  Plausibility:  scenarios  present  cohe-
rent and conceivable stories;

•  Understandability:  scenarios  and 
results are well  communicated  to  the 
target audience; 

•  Distinction:	 scenarios	 are	 sufficiently	
dissimilar to show contrasting impacts 
and trade-offs;

•  Scientific credibility:  scenarios’ 
storylines	 are	 scientifically	 robust,	
credible, and internally consistent;

•  Comprehensiveness:  all  possible 
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drivers  are  considered  (direct  and 
indirect);

•  Iteration:	 scenarios	 are	 refined	 and	
revised based on stakeholders’ inputs 
and emerging issues;

•  Surprise: scenarios consider unexpec- 
ted  developments,  challenge  current 
views, and foster creative thinking.

Many  studies  emphasize  the  need  for 
integrated  approaches  to  link  biodiver-
sity,  ecosystem  services,  and  socio-
economic  dynamics.  Citing  Pereira  et  al 

(2018):  “Introducing complex feedbacks 
to biodiversity scenarios requires 
moving away from linear, non-interactive 
relationships between social and natural 
sciences, towards a more interactive, 
interdisciplinary association”  (an  exam-
ple of such an integrated approach is the 
JSSA in Japan, see Box 4).

For  key  characteristics  of  scenarios  and 
criteria  to  classify  scenarios  which  are 
helpful to better understand mechanisms 
and  purposes,  see:  van  Vuuren  et  al 
(2012).

D. COMMUNICATING ABOUT THE UNCERTAINTY RELATED 
TO SCENARIOS

Communication  is  an  important  but 
difficult	task	when	it	comes	to	the	proper	
uptake  of  scenarios.  Open  communica-
tion is particularly important because of 
the inherent uncertainty of scenarios.

Uncertainty  is  a  complicated  matter 
for  stakeholders  (e.g.  unacceptance  of 
uncertainty  by  some  decision-makers) 
and  also  for  the  scientists  themselves 
(e.g.  lack  of  attention  to  uncertainty,  or 
omission  of  elements  with  uncertain 

aspects).  Therefore,  quantifying and 
communicating on uncertainty is 
challenging.  Interestingly,  the  scenarios 
approach has been considered a solution 
to  communicate  on  uncertainty  of 
predictions or models (Langsdale, 2008).

Several authors (e.g. Addison et al, 2013; 
Mahmoud et al, 2008; Hudson-Doyle et al, 
2018) have outlined practical recommen-
dations on how to deal with uncertainty 
in the context of scenarios, such as: 

 
Box 4: Scenarios for multiple ecosystem changes in Japan

The  Japan  Satoyama  Satoumi  Assessment  (JSSA)  was  a  study  conducted  on  the 
interactions  between  humans  and  ecosystem  in  Japan.  The  authors  adopted  a 
qualitative  approach  to  scenario  development.  They  analysed  the  changes  in 
satoyama-satoumi  ecosystems  (mosaic  landscapes  of  different  ecosystems)  for 
over	 the	 last	 50	 years.	 From	 there,	 they	 identified	 four	 prospective	 scenarios	
for  the year 2050  taking  into account various drivers such as governmental and 
economic  policy,  climate  change,  technology,  and  socio-behavioural  responses. 
The  scenarios  produced  had  implications  for  ecosystem  services,  human  well-
being, and biodiversity (UNU-IAS, 2010).
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•  use  participatory  approaches,  conti-
nuously  engage/involve  stakeholders 
in the scenario development process;

•  establish credibility and trust with the 
stakeholders;

•  improve communication;

•  make  use  of  clear  typologies  and  a 
language  that  is  understandable  to 
avoid misinterpretations;

•  be transparent;

•  do  not  merely  suppress  and  reduce 
uncertainty,  instead acknowledge and 
incorporate it.

For example, the IPBES uses a four-model 
box which relies on two metrics  (level of 
agreement and quality and quantity of the 
evidence)  for  communicating  the  degree 
of	confidence	in	key	findings	(IPBES,	2016b).

More  generally,  it  is  important  that 
capacities and limitations of scenarios 
and models are carefully evaluated and 
communicated (IPBES, 2016a). The impor-
tance	but	also	difficulty	to	communicate	
on  scenarios  are  addressed  by  several 
scientists  interviewed  for  this  guide 
(see Part 2: Hands-on experiences of the 
projects  CoForTips,  SECBIVIT,  Land2Sea, 
GreenFutureForest, and ENVISION).

Overall, biodiversity scenarios are power-
ful  tools  for  stakeholder  engagement. 
They  support  decision-  and  policy-ma- 
king,  in  particular  in  the  context  of 
conservation  and  environmental  mana-
gement. The variety among the different 
types of scenarios explains why there  is 
no  single  method  to  produce  and  make 
use of them. However, some key features 
are essential to develop useful scenarios. 
There  are  plenty  of  examples  from  the 
scientific	and	grey	literature	that	can	be	
a source of  inspiration for the scientists 
or stakeholders interested in the topic.

The  projects  presented  in  Part  2,  based 
on  projects  funded  through  either 
BiodivERsA  or  BiodivERsA-Belmont  Fo- 

rum  calls,  illustrate  the  diversity  of 
use  biodiversity  scenarios  offer  to 
practitioners like winegrowers; managers 
of national parks;  NGOs, companies, 
landowners and farmers organisations; 
planners, state agencies and NGOs; 
and the Forest Stewardship Council, 
in  the  projects  SECBIVIT;  ENVISION; 
GreenFutureForest;  Land2Sea,  and 
CoForTips,  respectively;  and  policy-
makers  like  the  European Commission 
and US national park managers; 
environmental and forestry agencies; 
and  representatives of local, provincial 
and national governments in the projects 
ENVISION;  GreenFutureForest;  and 
Land2Sea, respectively.

III. Summary 
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Part 2. Hands-on 
experiences
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The process of building scenarios, involving stakeholders and putting scenarios to use, 
is not an easy exercise. Here are five examples describing it with some lessons learned. 
The material used for this part of the handbook was derived from the description of 
several research projects funded through BiodivScen or by BiodivERsA, along with inter-
views with scientists and stakeholders involved in these projects (statements derived 
from interviews in italics).
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I. The CoForTips project
Type: exploratory scenarios.  

From serious games to real-life changes 
“By allowing decision-makers to directly play around with models and collectively 
build scenarios, they gain first-hand experience of socio-ecological transformations. 
This provides meaning to knowledge they might already have. Gaining exposure to 
the realities experienced by others can also inspire epiphanies, and dramatically 
alter their behaviour” explains Claude Garcia, ecologist at the CIRAD and coordinator 
of the BiodivERsA-funded CoForTips project. 

 

OBJECTIVES
The future of the forests of the Congo Basin is constrained by two processes: climate 
change and the drivers of land use change - agriculture conversion, infrastructure 
development and logging. The CoForTips project and its twin project CoForSet 
identified ecological transitions between forest types allowing managers to better 
anticipate the ecological impacts of future interventions. It explored the synergies 
between landscape transformation and stakeholders’ strategies. It helped decision-
makers take a step back and look at the larger picture. CoForTips’ starting point was the 
question of the resilience of the forests of the Congo Basin in the next decades. Burning 
topics were the development of mining, the sustainability of logging operations, the 
existence of poverty traps and power asymmetries, bushmeat hunting and poaching, 
and the conservation of High Conservation Value Forests including Intact Forest 
Landscapes in and out of the geographical scope of FSC certified concession1. 

A game of AgriForest in progress. The players have just completed the first session. Cocoa plantations are starting to pro-
duce, and the future looks bright. Tomorrow, they will have to face the unexpected: the arrival of migrants (Ampel, Camer-
oun, 2016). Credit: Claude Garcia

1 

1 An Intact Forest Landscape (IFL) is defined as “a territory within today’s global extent of forest cover which contains 
forest and non-forest ecosystems minimally influenced by human economic activity, with an area of at least 500  km2 
(50,000 ha) and a minimal width of 10 km (measured as the diameter of a circle that is entirely inscribed within the 
boundaries of the territory)” (http://intactforests.org)
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� 
�	 Defined	in	Stone	(2012) as “games that move beyond entertainment alone to deliver engaging interactive media to 

support learning in its broadest sense”.

CoForTips,	together	with	a	parallel	project	
CoForSet,	worked	to	foster	better	mana
gement	 of	 the	 forests	 and	 landscapes	
of	 the	 Congo	 Basin.	 The	 objective	 was	
to	i)	understand	and	describe	the	socio
ecological	 dynamics	 of	 the	 regions’	
landscapes,	ii)	engage	local	and	regional	
stakeholders	 in	 developing	 scenarios	 of	
how	 the	 landscapes	 could	 evolve,	 and 
iii)	 support	 dialogues	 and	 decision
making	 helping	 to	 shape	 tomorrow’s	
forests	and	livelihoods	in	the	region.

Stakeholder	participation 
and	scenario	development
The	boundaries	of	the	project	were	guided	
by	 scoping	 exercises	 carried	 out	 with	
stakeholders	in	the	very	first	phases	of	the	
project.	 CoForTips	 merged	 together	 the	
knowledge	from	the	stakeholders’	inputs,	
research	 results	 on	 ecological	 dynamics	
and	 descriptions	 of	 the	 norms	 and	
institutions	 prevalent	 in	 the	 study	 area,	
building	models	that	describe	the	social	
and	 ecological	 system.	 These	 models	
were	presented	to	the	same	stakeholders	
as	 strategy	 board	 games	 to	 be	 played	
collectively.	 Without	 specifying	 “victory	
conditions”,	 the	 research	 team	got	 them	
to	 freely	 elaborate	 scenarios	 based	 on	
their	own	views	and	decisions	and	were	
able	 to	 highlight	 the	 ways	 they	 had	 or	
could	have	influenced	the	outcome.	This	
put	 decisionmaking	 and	 responsibility	
at	the	centre	of	the	discussions.

Three	days	to	change 
the	state	of	play
FSC	(Forest	Stewardship	Council)	originally	
developed	with	stakeholders	 the	concept	
of	 High	 Conservation	 Values	 (HCVs)	 fo

rests,	 and	 how	 these	 can	 be	 protected.	
Intact	 Forest	 Landscapes	 in	and	adjacent	
to	FSC	forest	concessions	is	a	further	field	
of	work	since	2014	based	on	a	request	of	
FSC	 membership.	 The	 definition	 of	 indi
cators	 and	 management	 norms	 for	 the	
management	 and	 the	 maintenance	 of	
Intact	Forest	Landscapes	(IFLs)	in	certified	
forest	concessions	started	at	regional	level	
through	a	regional	working	group	including	
Environmental	NGOs,	representatives	from	
civil	 society	 organisation,	 indigenous	 pe 
ople	and	private	sector.	In	the	Congo	Basin,	
the	discussions	were	particularly	difficult,	
due	 to	 the	 complexity	 of	 the	 topic	 and	
the	apparent	diverging	positions	between	
the	 parties	 involved.	 Informal	 contacts	
established	 a	 bridge	 between	 the	 policy	
process	and	the	research	project.	 In	2017,	
The	FSC	program	for	the	Congo	Basin	lear 
ned	about	the	CoForTips	work	on	partici 
pative	 scenario	 building	 using	 serious	
games�	and	decided	to	give	it	a	try.		

FSC	 organized	 a	 threeday	 game	 session.	
They	 gathered	 12	 representatives	 from	
all	 parties	 that	 had	 already	 engaged	 in	
the	 earlier	 discussions.	 The	 first	 day	was	
entirely	 devoted	 to	 learning	 and	 playing	
the	 game,	 allowing	 players	 to	 develop	
strategies	 over	 a	 period	 of	 50	 years,	
shaping	 the	 landscape	 based	 on	 their	
choices.	 The	 resulting	 scenario	 was	 then	
described	 with	 global	 ecological,	 social	
and	economic	 indicators.	The	second	day	
players	analysed	how	their	decisions	and	
strategies	had	shaped	the	landscape,	and	
they	 established	 connections	 between	
what	 they	 had	 experienced	 in	 the	 game 
and	real	case	situations	they	were	familiar	
with.	They	used	the	game	to	demonstrate	to	
the	others	special	cases	that	were	of	con 
cern	to	those	they	represented.	Visualizing	
alternative	scenarios	helps	everybody	un
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� 
�	 Percentage	for	the	IFL	area	to	be	strictly	protected	within	the	FSC	concessions.

derstand	each	other	better.	The	third	day	led	to	the	development	of	a	collective	agree 
ment	for	the	management	of	IFLs	in	the	FSC	certified	concessions	of	the	Congo	Basin.

– In 3 days, the game opened new perspectives, says	Claude	Garcia. Players lived and 
experience the game; they understood and became actors in our models. We could 
show them how their individual decisions worked out in shared scenarios. If done 
properly, this is very powerful and when players have decision-making power, our 
experience is that their decisions change.

– Claude Garcia and his team (…) facilitated this workshop and allowed members (…) with 
a very heterogeneous education background to acquire, in two days, the same level of 
understanding regarding IFLs concept, and how each management decision impacts the 
landscape, its resilience and forest-dwelled peoples living in explains	Mathieu	Auger
Schwartzenberg,	Director	of	FSC’s	Congo	Basin	Programme	at	the	time	of	CoForTips.

– The playing role game and Claude Garcia facilitation really helped to understand the 
big picture and the regional impacts of our decisions, added	Mr.	Georges	Belmond	
Tchoumba,	WWF	Central	African	Programme	Forests	Coordinator.

KEY	LESSONS

Having	the	right	people,	breaking	the	game	taboo
–	 Our	experience	 is	 that	 the	most	difficult	 thing	 is	 to	get	 the	 right	people	 –	people	

with decision-making power - around the playing board and convince hierarchies 
in organisations that this can be an actual game-changer. The military has no 
issues with using games to prepare for the worst, but it is taboo in natural resources 
management and policy,	notes	Claude	Garcia. 

However,	 in	 2019,	 the	 FSC	 Policies	 and	
Standards	 Committee	 considered	 the	
threshold�	proposed	by	the	Congo	Basin	
regional	 working	 group	 to	 be	 outside	
the	stipulations	of	 the	FSC	 International	
Generic	 Indicators	 (FSCIGIs)	 under	
which	the	representatives	of	the	regional	
stakeholders	had	the	mandate	to	operate.	
As	a	result,	the	discussion	on	IFLs	is	still	an	

ongoing	process	and	FSC	explores	a	way	
to	 finalize	 the	 process.	 It	may	 very	 well	
be	that	there	is	a	window	of	opportunity	
to	 expand	 and	 strengthen	 a	 new	 form	
of	 dialogue,	 learning	 from	 the	 success	
of	 the	Brazzaville	 discussions.	 Based	on	
the	CoForTips/Set	work	and	subsequent	
projects,	 Claude	 Garcia	 and	 colleagues	
are	nailing	down	the	recipe:

–	 You	need	these	five	ingredients	to	have	actual	impact:	1) a model that works, it has to be co-
developed and realistic about socio-ecological and economic constraints and causality; 
2) good session facilitation, that allows for independent decisions, while managing 
potential	conflicts;	3) have the right people playing, you need the decision-makers to play 
for the process to have an impact; 4) identify a convener, people that have the credibility 
and courage to assemble people to construct a new solution no one knows what it looks 
like beforehand; and 5) time, i.e. getting these people for three days in the same place. 

For	more	information:	the CoForTips project

https://www.biodiversa.org/519
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II. The GreenFutureForest project

 
Type: exploratory and target-seeking scenarios. 

Looking into possible futures for forests 

In the GreenFutureForest project, funded by BiodivERsA in its 2015-2016 call, the 
scenario researchers use empirical data from the past to offer glimpses into the 
future of forests.

“What society often needs are qualified predictions, which is what we give them: we 
observe the present data on forests and rates of change, but extend them into the 
future”, says Tord Snäll, professor at the Swedish University of Agricultural Sciences 
and coordinator of the BiodivERsA funded project GreenFutureForest.

Building scenarios based on empirical data makes it possible for decision-makers 
to foresee the alternative futures, depending on the actions and choices made in 
the present, in this case the future of forests. Ecologists often base their description 
of biodiversity trends on empirical data. Is the population of a focal species going 
up, or is it going down?

 
OBJECTIVES

The overall objective of GreenFutureForest is to identify national forest management 
strategies that produce wood in a sustainable way while also promoting public health. 
The strategies will balance the global demand for wood, the profitability of forestry, the 
preservation of forest species communities, and promotion of human wellbeing.

Scenarios for biodiversity can impact on policy and industry, 
by making a discussion or a conflict less subjective, but more knowledge-based.
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Stakeholder participation 
and scenario development
Knowledge needs and motivations for 
using scenarios for biodiversity in forests 
vary a lot, depending on the motives and 
occupation of the different stakeholders. 
The conservation NGOs can advocate 
that more old forests should be retained 
or that they should be cut at a higher 
age. But they have not seen the possible 
long-term consequences of what they 
advocate. 

– Using simulation software for forest 
management, we set up simulations 
to reflect what they advocate. Then we 
simulate what would be the long-term 
consequences of that, Snäll tells.

This was particularly interesting for the 
organisations who were not familiar 
with these kinds of projection tools. 
In contrast, for example the Sveaskog 
company is experienced in using this 
software as a basis for their decision-
making, for the forestry planning. That’s 
what this system has been developed for. 
But no one has taken out the output from 
the forestry simulations and investigated 
“what if we combine them with models for 
biodiversity, how will the species respond 
to the scenarios?”

So, the project partners investigated the 
long-term consequences for conservation 
of species, building on these experiences, 
developing additional scenarios, elabo-
rating the questions more, thus obtaining 
a firmer understanding of the role of 
the future green infrastructure of forest 
landscapes. The stakeholders provided 
new ideas and questions to be tested, 
according to their specific needs. 

Lessons learned
Snäll and his team made sure to include 
stakeholders with different perspectives 

in the GreenFutureForest project. Hannah 
Östergård from the Swedish Environment 
Agency and Peter Bergman from Sweden’s 
largest forest owner – Sveaskog. Together, 
they showcase how the same tool, in 
this case a program to design scenarios, 
leads to unalike learnings, results and 
experiences, depending on the aims and 
ambitions of them as stakeholders.

The forest owner’s experience
Peter Bergman has the lead on the 
conservation work of Sweden’s biggest 
forest owner – Sveaskog. As such, he has 
been involved by Tord Snäll and his team 
in several research projects over the 
years, the GreenFutureForest being the 
last in the line. Bergman has learned a lot 
from this collaboration, from the process 
as well as the outcome:

– We have been working with scenarios 
earlier, but then more in an economic 
sense. For five years, we have been 
using the computer program HEUREKA 
to make prognoses on how much 
timber and pulp we can produce from 
our forest. But we had not included the 
factors concerning conservation issues 
and biodiversity before. 

Beside forests that are put aside, also 
different types of retention are essential 
for conservation. So, to preserve 
biodiversity, Bergman and his team also 
work on retention.

– That’s a long-term investment we must 
do. Taking a part in Snäll’s scenario 
work made it possible for us to include 
conservation of biodiversity of species 
and to set quality goals for our retention 
areas into the program, Bergman says. 

Noticeably, Sveaskog’s new leadership is 
currently working on a new strategy for 
the company. 
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– The scenario project fits like a hand in 
glove for pointing out direction for our 
future conservation works. The result of 
our engagement in the scenario project 
will have a great impact at the highest 
strategic level at Sveaskog, Bergman 
says. 

The conservationist’s experience
Senior Research Officer at the Swedish 
Environment Agency, Hannah Östergård, 
was engaged in the GreenFutureForest 
project, as being responsible for deve-
loping relevant Swedish Environment 
policies. 

– What I learned from the GreenFuture 
Forest experience is that we can use 
our scenario as an argument for 
conservation: it showed us that it does 
not have to cost that much, to have a 
more sustainable forestry, with less 
clear-cutting and more varied methods, 
Östergård says. 

At the time of the project, she worked at 
the analysis unit of the Agency, evaluating 
their environmental quality objectives. 

– The scenario gave us the opportunity 
to have a more quantitative view on 
our objectives, which was useful in our 
evaluation progress. Also, we introduced 
the results to our strategic forestry group 
at the Agency and shared it with the 
regional country administrative boards. 

Another important learning Östergård 
drew from being involved in the scenario 
building is the need for including social 
sciences in the process, to bridge the 
quantitative and the qualitative aspects 
of scenarios, thus making them more 
accessible and more easily accepted.

– People often associate scenarios with 
the social science methods, developing 
qualitative scenarios, with narratives 
like “If we do that, this will happen, 
etc.” We should try to translate our 
quantitative measures into a narrative, 
or at least include them in our narrative. 
In the GreenFutureForest case, that 
was to explain that we can decrease 
clear-cut forestry with 50 percent 
without losing more than ten percent 
of the financial gain. We currently work 
a lot with economists, but I believe also 
other branches of social sciences, such 
as behavioural science, philosophy 
and political science, could bring in 
valuable aspects to scenarios.

Scenarios for biodiversity can impact 
on industry and policy, by making a 
discussion or a conflict less subjective, 
and more based on knowledge. 

– They show how different decisions 
may have different outcomes, and not 
always the outcomes that we foresee, 
Östergård concludes. 

For more information: the GreenFutureForest project

https://www.biodiversa.org/1016


View of the Alaska Range from Wonder Lake in Denali National Park. Credit: Dave Alexander/NPS
The ENVISION project brings together scenarios relevant at one scale, for them to become relevant at the European level.
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III. The ENVISION project

 
Type: target-seeking scenarios.

Policy for the inclusive management of protected areas 

To make sure that their scenarios are timely and relevant for policy-makers, the 
ENVISION project, funded through the BiodivScen call, invited them to take active 
part in the project work.

“Assigning the International Union for Conservation of Nature (IUCN) the lead of 
one of our work packages opened space for communications with policy-makers 
at different levels“, says ENVISION project coordinator, professor and expert on 
stakeholder involvement techniques, Christopher Raymond. 

With firsthand knowledge about policymakers’ problems and needs, Raymond 
and his partners can adapt directly their scenarios to them.

 
OBJECTIVES

The ENVISION project aims at developing several communications and policy tools to 
identify, compare and balance the multiple visions for protected area management 
in any given area. The project also aims to facilitate societal reflection on future 
economic growth and landscape change, and to enhance the understanding of 
social and ecological consequences of different management choices.

https://www.iucn.org/
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The ENVISION project has a 6-step app-
roach to a more inclusive management of 
protected areas, through comprehensive 
engagement of various stakeholders at 
different levels: 1) considering multiple 
visions for protected area management, 
2) assessing the consequences of each 
vision, 3) social learning and collectively 
defining new visions, 4) assessing uncer
tainty and building resilience, 5) acknow
ledging power relations and rethinking 
governance and 6) informing biodiversity 
and protected area management policy. 
Their work revolves around case studies 
in national parks in Sweden, Spain, the 
Netherlands and Alaska, USA. 

–	 Each	 site	 has	 its	 own	 context-speci-
fic stakeholders called the “local site 
knowledge alliance” that are relevant 
to the problems we are trying to 
address there. Also, ENVISION has an 
inter-site knowledge alliance, with 
representatives from each site, plus 
representatives from the European 
Commission (EC) and from US national 
park organisations, Raymond 
explains. 

Stakeholder participation and scenario 
development
To involve different audiences at the 
different sites, the project partners use 
different tools and techniques, tailored 
to the respective stakeholder groups and 
the purpose for involving them. These 
tools and techniques are aligned with the 
6-step approach to inclusive conservation.

– In the Netherlands, they involve by 
a tool called STREAMLINE1, that uses 
cartoons to illustrate different visions 
for protected area management. People 
tend to be a lot more receptive to such 

tools that have a very strong visual 
component to them. Stakeholders can 
select cartoons which best reflect their 
visions for supporting biodiversity and 
human well-being in protected areas.  
These cartoons then form the base of a 
dialogue around biodiversity and well-
being scenarios and their consequen-	
ces for protected area management 
in ways that standard interview ques-	
tions would not be able to do.

ENVISION also strives to bring together 
and aggregate scenarios that are relevant 
at one scale, for them to become relevant 
at the European level. The project has 
been grappling with the crossscale 
interactions from both biodiversity and 
human wellbeing perspectives. 

Lessons learned
Science as provider of facts vs. solutions 
is one of the barriers in the dialogue bet- 
ween scenario scientists and the general 
public. People are used to receiving bina- 
ry facts and solutions, either this or that. 

– As a community, we need to become 
more concerned by the range of 
possibilities. In the context of our work, 
it may not be that conservation is good 
and mining is bad. What is needed is to 
see the range of possible pathways and 
look at how these sectors interrelate. 
There is complexity in every pathway 
we take, and we urgently need to 
navigate that complexity. To be able 
to do that in an inclusive way, we need 
to communicate the uncertainties 
and the complexity associated with 
each pathway, not only to scientists in 
other disciplines, but also to different 
sectors of the communities, Raymond 
concludes. 

�	
�	 For further information about STREAMLINE see: https://www.streamline-research.com/services

For more information: the ENVISION project

https://www.streamline-research.com/services
https://www.biodiversa.org/1420


Sheep and goat grazing is an alternative form of inter-row management in vineyards. Credit: Silvia Winter
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IV. The SECBIVIT project
 

Type: exploratory and policy-screening scenarios.

Scenario researchers uncovered needs for new policy

Rigid regulations make it difficult for winegrowers to tackle the effects of climate 
change.

Every year, most winegrowers manage the inter-row vegetation to regulate 
competition between herbaceous and grassy vegetation and the vines. They never 
know in advance how the weather conditions will be and when the best timing 
for management operations would be. In previous years, the variation has been 
greater than ever, likely due to climate change. Still, some national authorities 
impose fixed dates for certain agrienvironmental schemes. 

“This is a problem, because nature itself cannot be predicted. Winegrowers must adapt 
their vineyard management in response to increasing weather extremes, elevated 
consumer and societal demands for sustainable production“, says Silvia Winter, 
researcher at the University of Natural Resources and Life Sciences in Vienna.

 

OBJECTIVES

The project SECBIVIT − Scenarios for providing multiple ecosystem services and 
biodiversity in viticultural landscapes − funded through BiodivScen aims to identify 
the most relevant direct and indirect drivers modifying the decisions for adopting 
particular land-use at the vineyard and landscape scale.

By explicitly linking winegrowers’ responses to different policies, it will be possible 
to understand their impact on biodiversity and a broad range of ecosystem services. 
The outcomes of the ABM1 and the field work carried out in SECBIVIT will be used to 
develop an integrated decision-support tool.

1 ABM stands for AgentBased Modelling: models that simulate the interactions of “agents,” generally representing 
individual organisms or groups/organisations, with other agents and with the external environment. Every indi-
vidual of a population can, in principle, be simulated to almost any level of detail (DeAngelis & Diaz, 2019).
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Stakeholder participation and scenario 
development
To involve their most important stake
holders, the SECBIVIT project organises 
focus group meetings with winegrowers 
and establishes connections to the 
winegrower’s own, local networks and 
meetings. 

–	 The	 relevance	 of	 scenarios	 was	
improved	 by	 the	 input	 we	 gathered	
here.	 Not	 all	 winegrowers	 necessarily	
think	out	of	the	box,	but	they	have	an	
opinion	 on	 what	 they	 think	 might	 or	
might	not	happen.	And	by	taking	that	
into	account,	we	increase	the	relevance	
of	our	scenarios	and	their	engagement	
in	 our	 project.	 We	 use	 these	 meeting-
places	 as	 platforms	 to	 inform	 and	
engage	and	adapt	scenarios, says one 
of project partners, assistant professor 
Nina Schwarz from the University of 
Twente, in the Netherlands.

–	 We	 invited	 them	 to	 focus	 group	
meetings,	 where	 they	 had	 the	 chance	
to	 meet	 each	 other	 and	 exchange	 in	
constellations	 they	 normally	 wouldn’t	
have,	 interacting	 in	 a	 different	 way	
than	they	usually	do	in	similar	settings.	
They	discussed	questions	they	wouldn’t	
have	 in	 their	 more	 normal	 planning,	
questions	 focussing	 on	 biodiversity	
and	 ecosystem	 services.	 Many	 of	
them	 were	 aware	 of	 this	 before,	 but	
now	 possibly	 more	 of	 them	 saw	 the	
connections	 between	 this	 and	 their	
wine	production, Winter tells.

Lessons learned 

For the winegrowers, an important 
output of the SECBIVIT project was that 
the field experiments conducted in their 
vineyards provided them with informa
tion on different taxa, soil and grapevi- 
ne parameters of their vineyards. 

Scenarios cannot be presented as facts, 
but more as possible versions of the 
future. So how to communicate that to 
people outside the research community?

–	 From	 previous	 projects	 I	 know	 it	 is	
complicated	 to	 communicate	 scena-	
rios	 to	 stakeholders.	We	cannot	 claim	
they	 represent	 the	 truth,	 but	 at	 the	
same	 time	 we	 believe	 that	 there	 is	
added	 value	 for	 stakeholders	 if	 they	
make	 use	 of	 them	 in	 their	 decision-
making,	Schwarz says.	

The researchers suggest that to make the 
general public able to see the value of 
scenarios, how to deal with uncertainty 
should be taught in school. 

–	 We	 are	 striving	 for	 evidence-based	
policy-making,	for	policies	to	be	based	
on empirical findings. But often we 
don’t	have	a	clear	answer	as	to	how	to	
do	 that.	 In	 fact,	 we	 might	 never	 have	
a	 clear	 answer	 to	 that.	 Uncertainty	 is	
a	complicated	matter	 for	winegrowers	
but	 also	 for	 scientists,	 Winter 
concludes.

For	more	information:	the SECBIVIT project

https://www.biodiversa.org/1434


Bray, Ireland: a coastal community deriving benefits from terrestrial, freshwater and marine ecosystems. 
Credit: Tasman Crowe
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V. The Land2Sea project

 

Type: exploratory scenarios. 

Engaging for better scenarios 

Scientific evidence is not always enough to develop realistic scenarios. With input 
from people on the ground, researchers can improve their models.  

Tasman Crowe from University College Dublin is the Principal Investigator of the 
project Land2Sea funded through BiodivScen. The project is still running as he 
and his project partner Daniel Hering share their thoughts and experiences on the 
added value of scenarios for the relevant users.

“It’s a little early in the project to say for sure, but we are hoping that our involvement 
of stakeholders in our work will make the results fit for purpose and put to use by 
those who need them in their decision-making”, says Daniel Hering, professor at the 
University of Duisburg-Essen.

 

OBJECTIVES
The project Land2Sea - Integrated modelling of consequences of terrestrial activities 
and climate change for freshwater and coastal marine biodiversity and ecosystem 
services - aims to develop an integrated framework for assessing the consequences 
of human activities for water quality and biodiversity. It will capture combined 
impacts of terrestrial inputs and climate change on freshwater and marine systems 
and incorporate physical, ecological and socio-cultural dimensions aligned with the 
Conceptual Framework of the IPBES. The framework will facilitate management to 
improve water quality and will support the objectives of European and international 
biodiversity policy to reverse species decline.
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The project relates to the management of 
activities in and inputs to freshwater and 
coastal environments. The researchers 
established case studies in four coastal 
areas, involving relevant stakeholders in 
the process. 

–	 The	 first	 phase	 was	 an	 online	 ques
tionnaire	to	collect	data	and	knowledge	
from	representatives	of	local,	provincial	
and	 national	 governments,	 planners,	
state	agencies	and	NGOs.	We	are	using	
these	 data	 in	 developing	 our	 models.	
The	second	phase	of	the	involvement	will 
be	 to	 organise	 a	 series	 of	 workshops,	
in	 which	 we	 explore	 sociocultural	
consequences	 of	 ecosystem	 changes	
face	to	face	with	a	wider	range	of	stake
holders	 and	 explain	 the	 models	 and	
discuss	 them	 with	 the	 stakeholders, 
Crowe says. 

The models at the heart of the research 
are Bayesian Belief Network models, 
which incorporate information from a 
wide range of sources to estimate probabi- 
lities of changes arising because of 
different levels of specified inputs and 
pressures.
Build trust and increase uptake
The project partners hope their scenarios 
will be more fit for purpose and that 
the uptake of their results will be 
greater because of the project engaging 
stakeholders with relevant hands-on 
knowledge and experience. 

–	 We	expect	much	more	realistic	models.	
There	 are	 always	 certain	 questions	
in	 these	 complex	 models	 we	 mere	
scientists	cannot	answer.	Some	of	our	
stakeholders	 know	 our	 various	 fields	
very	 well	 and	 bring	 in	 expertise	 that	
contribute	 to	make	 our	models	much	
more	 realistic.	 Also,	 being	 involved	 in	
the	process	of	developing	our	project,	

we	 anticipate	 that	 the	 stakeholders 
will	 be	more	 prone	 to	 use	 the	 results	
that	come	out	of	it, Hering says. 

Scenarios can appear too rigid if there 
is no possibility for the stakeholders to 
change some variables in the subsets 
of scenarios. A way forward might be to 
allow these changes to see the effects of 
some management measures to varying 
degrees, under different scenarios.

Once the first modelling phase is done, 
the researchers will return to the 
stakeholders to discuss the models and 
possibly further adjust them. 

–	 The	 effect	 of	 this	 twostep	 process	 is	
that	 they	 will	 trust	 and	 relate	 to	 the	
tools	we	build, Crowe says. 

Communicating uncertainty
Based on solid facts, developed by valid 
methods and tested by those who have 
the right knowledge and experience, 
models and scenarios can be very useful 
tools for predictions. But they cannot be 
presented as hard-core facts. 

–	 As	 scientists,	 we	 are	 expected	 to	 give	
precise	 answers.	 That’s	 of	 course	 very	
difficult	in	models,	because	the	concept	
of	models	 is	 to	give	 clues	 in	 terms	of	
probabilities.	That’s	not	easy	to	convey	
to	a	stakeholder.	To	do	this	 in	a	good	
way,	we	do	not	necessarily	need	specific	
tools.	 But	 it	 is	 vital	 to	use	 the	 time	 it	
takes,	to	explain	well,	listen	carefully	to	
the	stakeholder’s	questions	and,	most	
importantly,	 to	speak	the	 language	of	
the	stakeholders, Hering concludes.

If Crowe, Hering, and their partners 
succeed with their efforts, their scenarios 
will assist coastal managers and other 
actors in their efforts to improve water 
quality, restore aquatic ecosystems and 
to halt and reverse species decline. 

For	more	information:	the	Land2Sea	project

https://www.biodiversa.org/1424
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Key learning points

These key learning points are derived from (i) a search from the literature, (ii) the 
discussions and interviews with the researchers from the funded projects in Part 2, and 
(iii) the feedback received from the experts through the online consultation.
• Different types of scenarios can be used in many ways and be combined, as there is 

not a one size fits all to identify plausible trajectories for the fate of socioecosystems 
and biodiversity, and to communicate then to stakeholders.

• Many decisionsupport tools exist to fit scenario use across a diversity of contexts, 
scales, and geographies.

• Including decision/policy-makers and local practitioners make the scenarios relevant 
and enhance their chance of being used, especially when they are involved in an 
early phase of the work.

• More generally, scenarios are more realistic when knowledge collected from people 
on the ground is used in developing them.

• Allow much time initially for workshops, prepare participants for an iterative process, 
cocreate narratives and define a “common working language”.

• Policy/management decisions are easier to take when the possible outcomes are 
made clearer. Scenario planning clarifies the options and the risks.

• Scenarios might allow evaluation of whether policies are sufficient to achieve longer 
term objectives.

• Allow for visioning of a range of possible futures: “Eitheror” is replaced by a “range 
of possibilities”. 

• Communicating uncertainty to nonscientists is difficult yet essential. They need 
some basic knowledge to be able to understand probabilistic methods and the 
meaning of scenarios.

Figure 5. Scenarios can help assessing plausible futures for socio-ecosystems and biodiversity, 
accounting for multiple pressures and their complex interactions. 

© Hoger Harvey, roger@rogerharvey.net
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Part 3. Resource directory
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This third part contains a selection of key resources and is publications cited in the text.

A directory of helpful resources on scenarios and models is available on the BiodivERsA 
website.

I. Key resources

The BiodivERsA Stakeholder Engagement Handbook. BiodivERsA (2014).

The BiodivERsA Stakeholder Engagement Handbook is a non-academic practical guide for 
researchers planning and carrying out research projects. It is designed to assist research 
teams identify relevant stakeholders to engage with in order to enhance the impact of their 
work. The Handbook draws upon exiting literature and presents case studies that provide 
clear, simple guidance, which considers ‘why’, ‘who’, ‘when’ and ‘how’ to engage.

https://www.biodiversa.org/706/download

The BiodivERsA guide on policy relevance of research and on effective science/policy 
interfacing in research proposals. BiodivERsA (2018).

The objective of the present guide is to help researchers to better understand what is policy 
relevance of research and be able to more efficiently identify the most relevant policies and 
policy-making bodies for a given research project. It complements the use of the Stakeholder 
Engagement Handbook to help researchers increase the quality of their research proposals 
in terms of policy relevance and may be used more generally as an introduction to the sci-
ence-policy interface on biodiversity and ecosystem services.

https://www.biodiversa.org/1543

Biosphere Futures (2019).

Biosphere Futures is an online database that offers a global collection of place-based social-
ecological scenario case studies. It provides a collection of socio-ecological scenarios that 
can be explored by selecting the ecosystem type, region, scale/scope, or SDG to which they 
relate. The aim is to facilitate assessment, synthesis and comparative analysis of scenario 
case studies.

www.biospherefutures.net

Global Biodiversity Outlook 5. CBD, Convention on Biological Diversity (2020).

The Global Biodiversity Outlook (GBO) is the flagship publication of the Convention on Bio-
logical Diversity. It is a periodic report that summarizes the latest data on the status and 
trends of biodiversity and draws conclusions relevant to the further implementation of the 
Convention. The fifth edition of the Global Biodiversity Outlook was officially launched in 
September 2020 and draws on various sources of information to provide an assessment of 
progress towards the implementation of the Strategic Plan for Biodiversity.

https://www.cbd.int/gbo/gbo5/publication/gbo-5-en.pdf

Scenarios For The 2050 Vision For Biodiversity. CBD, Convention on Biological Diversity (2017). 

This present note has been prepared by the CBD Executive Secretary to provide relevant infor-
mation concerning biodiversity-related scenarios and related scientific and technical infor-

http://www.biodiversa.org/1818
http://www.biodiversa.org/1818
https://www.biodiversa.org/706/download
https://www.biodiversa.org/1543
http://www.biospherefutures.net
https://www.cbd.int/gbo/gbo5/publication/gbo-5-en.pdf
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mation on trends and projections towards 2050 and possible pathways to achieve the 2050 
Vision of the Convention. It gives a wide-ranging overview of such projections and draws 
largely from the work prepared for the Global Biodiversity Outlooks, and other ongoing sce-
nario-related work including that designed to inform future assessments under both the 
Intergovernmental Panel on Climate Change (IPCC) and the Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services (IPBES).

https://www.cbd.int/doc/c/4a22/3eba/a499b54091a1c1e22bb7b54e/sbstta-21-02-en.pdf

Catalogue of policy support tools. IPBES (2019).

The IPBES catalogue of policy support tools and methodologies is an evolving online resource 
with two main goals. The first goal is to enable decision-makers to gain easy access to infor-
mation on policy support tools and methodologies to better inform and assist the different 
phases of policy-making and implementation. The second goal is to allow a range of users to 
provide input to the catalogue and assess the usability of tools and methodologies in their 
specific contexts, including resources required and types of outputs that can be obtained, 
thus helping to identify and bridge gaps with respect to available tools and methodologies.

https://ipbes.net/policy-support/search

The methodological assessment report on scenarios and models of biodiversity and eco-
system services. IPBES (2016).

The Scenarios and Models Assessment, published in 20�6, and in particular its Summary for 
Policy Makers, presents a best-practice ‘toolkit’ for the use of scenarios and models in deci-
sion-making on biodiversity, human-nature relationships, and the quality of life. The ‘toolkit’ 
helps governments, private sector, and civil society to anticipate change - such as the loss of 
habitats, invasive alien species, and climate shifts - to reduce the negative impacts on people 
and to make use of important opportunities.

https://ipbes.net/assessment-reports/scenarios

ScenarioHub (2020).

ScenarioHub is a resource center developed by World Wildlife Fund and the Natural Capital 
Project, where scenario researchers and practitioners can learn more about spatial mapping 
and scenario analysis, find appropriate scenario tools using a tool database, and use the 
Scenario Generator Workspace for creating spatial scenario outputs.

http://scenariohub.net

Wayfinder (2018).

Wayfinder is a process guide for resilience assessment, planning and action in social-ecologi-
cal systems. It is designed to balance the need for a legitimate, fair and transparent process 
through which knowledge is generated and decisions are made with the need for solid and 
relevant systems analysis that considers the complexity of sustainability challenges in the An-
thropocene.

https://wayfinder.earth

https://www.cbd.int/doc/c/4a22/3eba/a499b54091a1c1e22bb7b54e/sbstta-21-02-en.pdf
https://ipbes.net/policy-support/search
https://ipbes.net/assessment-reports/scenarios
http://scenariohub.net
https://wayfinder.earth
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