








Executive Summary

The Wilder Blean Species Prioritisation Workshop Report, facilitated by the
Zoological Society of London for Kent Wildlife Trust, documents a collaborative
effort to restore the Blean landscape through species recovery.

The Blean, a significant area of ancient woodland in southern England, has faced fragmentation due to
farming and development, limiting wildlife movement and public access. The workshop aimed to
systematically prioritise species for conservation actions over the next ten years, employing
Structured Decision Making (SDM) to take into consideration varied objectives such as ecosystem
functionality, public support, cost, and impact on native species.

The four-day workshop was attended by 17 participants from different sectors representing diverse
perspectives and values. The process began with clarifying the decision problem, followed by defining
five clear objectives. A shortlist of 22 key species was produced from an initial list of approximately
1400 candidate species through group brainstorming and assessing how well each species performed
against each objective. This shortlist was then used to develop alternative species sets and predict the
consequences of each species set against the objectives. Participants then evaluated trade-offs to
determine the overall utility of each species set whilst accounting for differences in how important
each objective was to each participant. Overall, seven species sets were assessed, and no final decision
was made on which species set to prioritise. However, three of the seven species sets performed
consistently higher than the others. These were the Full Set (all 22 shortlisted species), Set 1 that
focused on woodland and aquatic species, and Set 4 that focused on species that provide diverse
ecosystem functions:

Setl Set4

Brown trout (Salmo trutta) Common nightingale (Luscinia megarhynchos)
Eurasian beaver (Castor fiber) Eurasian beaver (Castor fiber)

Eurasian golden oriole (Oriolus oriolus) Eurasian otter (Lutra lutra)

Eurasian otter (Lutra lutra) Heath fritillary (Melitaea athalia)

European turtle dove (Streptopelia turtur) Horned dung beetle (Copris lunaris)

Horned dung beetle (Copris lunaris) Lesser spotted woodpecker (Dendrocopus minor)
Red deer (Cervus elaphus) Narrow-headed ant (Formica exsecta)

Wild service tree (Sorbus torminalis) Shrill carder bee (Bombus sylvarum)

Wild service tree (Sorbus torminalis)

The SDM approach provided a transparent framework for decision-making, accommodating
uncertainties and diverse values. The workshop highlighted the importance of incorporating more
expertise on plants and invertebrates and ensuring an even broader representation of stakeholder
values in future iterations. The iterative nature of SDM easily allows for these updates to the species
lists and scoring, ensuring flexibility in future conservation efforts. The workshop concluded with
optimism about the process' potential to improve decision-making for species recovery in the Blean
and achieve the best outcomes for the Blean landscape.
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PrOACT cycle summary:

1. Clarify the decision problem. This is achieved by creating a ‘problem statement’ that highlights the
focus and scope of the decision problem and why it has arisen.

2. Define objectives and measures. The SDM process is values-based, integrating the preferences and
values of the decision-makers and stakeholders to identify the optimal management strategy. This
process recognises that a strategy is simply a way of achieving a suite of given objectives, thus no ‘best’
strategy can be defined unless the objectives are clearly stated alongside clear ways to measure each
objective.

3. Develop alternative strategies. Once the objectives are clearly established, it is possible to define
the potential management actions that could best achieve the objectives. Candidate strategies that
include different combinations of actions are then constructed (i.e. alternative strategies). Given the
biological and non-biological complexity of most environmental management, several alternative
strategies with differing combinations of actions will likely be available and worth evaluating.

4. Model & predict consequences. Alternative strategies are then compared in terms of their expected
outcomes with regards to the objectives. Outcomes, or consequences, can be predicted in different
ways including using models of the biological system and eliciting expert knowledge.

5. Evaluate trade-offs & make decision. Objectives can often conflict with each other. It is necessary to
understand how much each objective is valued relative to the others to make a decision that explicitly
addresses the trade-offs at hand. In addition, it can be difficult to decide which strategy to choose
when the outcomes of each strategy are uncertain. Acknowledging and quantifying uncertainty, and
evaluating its influence on the expected outcomes of alternative strategies, improves transparency and
provides decision-makers with a more complete assessment of the problem to aid in the decision
making. SDM can draw from a wide array of tools to account for uncertainty and help trade-off
competing objectives.

6. Implement, monitor & review. Once a strategy is chosen and implemented, it is important to monitor
the outcomes to improve the information base for future decisions. A review mechanism should also be
included in implementation so that new information can be incorporated into future decisions.

For more information about SDM, we suggest the following reading:

Gregory, R., Failing, L., Harstone, M., Long, G., McDaniels, T., & Ohlson, D. (2012). Structured decision
making: a practical guide to environmental management choices. John Wiley & Sons.

Ewen, J., Canessa, S., Converse, S., & Parker, K. (2022). Decision-Making in Animal Conservation
Translocations: Biological Considerations and Beyond. In R. Mubarak (Author) & M. Gaywood, J. Ewen,
P. Hollingsworth, & A. Moehrenschlager (Eds.), Conservation Translocations (Ecology, Biodiversity and
Conservation, pp. 108-148). Cambridge: Cambridge University Press.

Fischer, J., Parker, K., Kenup, C., Taylor, G., Debski, I. & Ewen, J. (2022). A structured decision-making
approach for the recovery of kuaka / Whenua Hou diving petrel (Pelecanoides whenuahouensis).
Department of Conservation.
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3. Workshop Participants

The workshop was attended by 17 people representing a variety of parties, organisations, and values.
Daily attendance varied based on each participant’s availability, as noted in Table 1.

Table 1. Workshop participants, their affiliations, and the days of the workshop they were present for.

Organisation

Dayl Day2 Day3 Day4

Adriana Consorte-McCrea

Canterbury Christ Church University

Q
Q
Q
Q

Andy Clements

England Species Reintroduction

Taskforce (ESRT)

Q
Q

Ben Morris

Environment Agency

Q
Q

Caitlin Brant

Kent Wildlife Trust

Delphine Pouget

Natural England & ESRT

Georgia Merrell

Ecosulis

Helen Pitman

Kent Wildlife Trust

Keeley Atkinson

Kent Wildlife Trust

Kirsty Swinnerton

Kent Wildlife Trust

Matt Hayes

Kent Wildlife Trust

RRARRRRX

Mel Dawkins

Canterbury County Council

Paddy Hipple-Walsh

Ecosulis

RRRRRRRRX

Q

Patrick Kitchener

Woodland Trust

RRRRRRARRRRE

Rachel Gardner

Forestry England & ESRT

Richard Griffiths

Kent Reptile and Amphibian Group

RR

Ross Johnson

Kent Wildlife Trust

RRARARRRRRRARRRQRX

Sian Pettman

Canterbury District Biodiversity

Network

Q
Q
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5. Pre-Workshop Questionnaire

Summary

Before the workshop, participants were asked to complete an anonymous, online questionnaire.

The questions were as follows:

What is your vision for the recovery of the Blean?

What do you hope to achieve with species recovery / reintroduction in the Blean?

What concerns would you address when prioritising species for recovery / reintroduction in
the Blean?

What do you think would be the best outcome from species recovery / reintroduction in the
Blean?

Conversely, what is the worst that you think could happen?

What actions or outcomes do you want to avoid with species recovery / reintroductions in
the Blean?

What barriers could prevent the successful recovery / reintroduction of species in the

Blean?

Responses were collected anonymously from 15 people and summarised by the workshop facilitators
into 13 themes of what people cared about. These themes were further grouped by the workshop
facilitators into three categories:

Ecosystem Health Public Support Pragmatics
* |nvasion risk e Public awareness ¢ Management reliance
e Ecosystem resilience e Publicuse e Cost
* Impact on resident species e Stakeholder involvement e Regulatory protections
* Habitat connectivity ¢ Human-wildlife conflict e Scientific soundness

Habitat diversity

~
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/. Stages 2-4: Rapid Prototype

Objectives
Background

In SDM, objectives are a statement of values where the considerations that matter most to people are
articulated as concise, context-specific statements. There are three main types of objectives:
fundamental, means, and process objectives. Fundamental objectives are the overarching goals that
people care about the most, whereas means objectives are ‘intermediate’ objectives that are important
because they help in achieving the fundamental objectives. Process objectives are those that describe
how people want a decision to be made.

Exercises

During the workshop, participants were shown the themes summarised by the facilitators from the
questionnaire responses. They were then given 10 minutes to individually brainstorm objectives by
writing down what they hoped to achieve or avoid. The facilitators then went around the room asking
each participant in turn to share one objective they had brainstormed until an exhaustive list was
obtained. The facilitators then condensed these objectives into a set of draft fundamental objectives
for discussion and refinement by the whole group.

Outcomes & Discussion

The full list of objectives from the brainstorming session can be found in Table Al of the Appendix. The
agreed upon set of preliminary fundamental objectives were:

* Maximise ecosystem functionality in the Blean

* Maximise biodiversity in the Blean

e Maximise happiness of people

¢ Minimise management effort

* Minimise negative impacts to native resident species
* Minimise cost
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Alternatives

Background

From an SDM perspective, ‘alternatives’ are the possible actions that could be implemented to achieve
the fundamental objectives. Alternatives are usually a suite of multiple actions rather than a single
action. In this case, alternatives are sets of species to be considered together as priority species for
recovery and reintroduction in the Blean.

Exercises

Four different categories of species were listed on separate flip charts and participants were asked to
move around the room and brainstorm species under each category that they felt would be important
to consider for recovery in the Blean. These species categories were ‘ecosystem engineer/keystone’,
‘flagship’, ‘umbrella’, and ‘other’.

The facilitators then split the participants into three breakout groups. Participants were assigned into
breakout groups by the facilitators to ensure diverse sector representation in each group and gender
balance. Each group then built one alternative by selecting a combination of species from the lists of
brainstormed species from the flipcharts that they would like to consider together for recovery in the
Blean. The number of species included in each set was not restricted, but groups were encouraged to
consider feasibility of implementation, including budget and logistical constraints. This resulted in a
rapid prototype of the decision problem with three alternatives to compare.

Outcomes & Discussion

Some species were listed in multiple categories, but a total of 35 individual species and four species
groups (woodpeckers, worms, ants, fungi) were brainstormed at this stage (Table 2). Two of the 35
species were domestic animals that are commonly used in rewilding programmes — Iron-Age pigs and
Exmoor ponies.

The three alternatives, or species sets, built by the breakout groups contained either 6 or 7 species,
with Set 1 also including a broader taxonomic group of “Deciduous woodland beetles” (Table 3). Across
all sets, 13 species or species groups were represented. Five of these species featured in more than one
set, with Eurasian beaver being chosen by all three groups (Table 3).

Overall, participants felt that it was difficult to categorise species, especially when the categories were
not mutually exclusive, and that it was difficult to brainstorm species for taxa that the collective
workshop group was less familiar with, particularly plants and invertebrates. Although two domestic
species, Iron-Age pigs and Exmoor ponies were brainstormed, the group decided not to include these in
the species sets and to focus only on wild species.

('
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Species Shortlisting

Overview

Before alternatives (species sets) could be developed, the longlist of ca. 1400 species needed to be
reduced to a more manageable list of candidate species to choose from (Figure 7).

54 species

Brainstorming Species scoring,
objectives weights

and ranking

Figure 7. Overview of the species shortlisting process that was undertaken in the workshop.

Brainstorming

A longlist of approximately 1400 species was drafted by Kent Wildlife Trust. This list included species
with current or historical records (from Kent & Medway Biological Records Centre) from the Wilder
Blean area (see Figure 4) and species deemed to be missing from Kent that the Wilder Blean could
support (i.e. potential candidates for reintroduction or conservation reintroduction). To understand
commonalities with the Local Nature Recovery Strategy (LNRS), the list was also cross-referenced with
a preliminary longlist of LNRS priority species, although this did not influence the selection process.
Workshop participants were given this list of ca. 1400 species and asked to choose the species they
thought should be considered. This was conducted by splitting the participants into four groups and
asking them to move between four flipcharts. To ensure a broad representation of taxa, each flipchart
was dedicated to different species categories: Mammals and Birds; Invertebrates; Plants and Fungi; and
Fish and Herpetofauna (reptiles and amphibians). This process produced a list of 126 species or species
groups. This list was then refined to 122 species with the removal of some species (e.g. if they were non-
native species or if their habitat requirements would not have been fulfilled in the Blean landscape)
and the addition of others that the group felt had been missed. The full list of these 122 species can be
found in Table A2 of the Appendix.
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Fundamental Objectives (Species)
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Figure 9. Each participant’s weights for the fundamental objectives showing how much each person valued each
objective. Cost was not included as a fundamental objective at this stage as the cost of the species should not
be considered when deciding how much utility it has.

Ranking

We calculated the overall utility score for each species for each participant. The utility score is a value
between O and 1 that represents how well each species performs with regards to achieving the
objectives. The utility score is a function of the elicited attributes of the species, and the weights
placed on these attributes by each participant. All attributes were first rescaled to be between O and 1,
where O represents the least desirable plausible outcome for that attribute and 1 the most desirable
plausible outcome. For example, for the attribute “Positive impact on other, native species”, the
maximum plausible value is 5 on the customised EICAT scale, regardless of whether any species scored
that high. The rescaled value is then multiplied by the participant’s weight for that attribute, generating
a utility score for that objective. This is done hierarchically according to the objectives hierarchy
consolidated in the workshop (Figure 6). The overall utility for each species is the sum of the individual
utilities for each objective - see Figure 10 for an example of how this is calculated.
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Consequences

Exercises

For each species set, the performance attributes of the individual species heeded to be aggregated to
produce single values for the set as a whole. For most of the performance attributes in Table 7 these
were simply summed across individual species scores to give a total. For example, the local
conservation value for a set was the total number of species in each set that were individually scored
as contributing to local conservation. The performance attributes that were not additive in this way
were Ecosystem function, Naturalness, and Cost. For the set, the extent of the Ecosystem function
performed was disregarded and instead considered as a binary response of whether each species
performed a well-represented ecosystem function or a poorly represented ecosystem function. The
number of each species performing each type of function was then summed across the set.
Naturalness was changed from a scale of 1-3 to a count of how many species were rated a ‘3’ (highest
management effort) within each set. The Cost for the species sets was determined by summing the cost
of each species in the set then discussing as a group whether the cost should be moderated given
interacting management efforts for different species in the same sets.

Outcomes & Discussion

The total cost was altered for three of the sets — the Full Set, Set 3, and 2030+ Vision:

e Full Set was discounted by £5 million from £54.3 million to £49.3 million due to overlapping
management of brown trout, European eel, European bullhead and white-clawed crayfish.

e Set 3 was discounted by £3.6 million from £21.6 million to £18 million. The reasoning for this was
that the cost of European bullhead management would be absorbed in the cost of European eel
management and because American mink management for water vole recovery would also benefit
white-clawed crayfish.

e 2030+ Vision was discounted by £12 million from £122 million to £110 million to account for needing
similar infrastructure for the species and being able to carry out joint consultations.

After discussing the total costs and any other nuances arising from scoring the species sets rather than
individual species, a final consequence table was produced showing how each alternative performed
against each objective (Table 10). Due to many of the attributes being aggregates across species, and,
therefore, being functions of the number of species per set, those sets with more species had an
implicit advantage for scoring higher on some attributes. This mostly applied to the scoring of the Full
Set, which contained all 22 shortlisted species, and so this set is separated by colour in Table 10. As
with the rapid prototype from Day 1 of the workshop, there was no clear winning set that performed
best across all the objectives. Furthermore, it was clear from discussions that not all the objectives
were valued equally hence a weighting and trade-offs exercise was conducted next.

Kent
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Trade-offs

Exercises

To understand how important each objective was to each participant, participants gave weights to
each objective in the same way as for the species shortlisting by distributing 100 points across the
hierarchical levels of the fundamental objectives (see Figure 8 for an example). As with the species
shortlisting, the overall utility for each set was then calculated by rescaling the raw scores in Table 10
from O to 1 for each attribute, multiplying these values by the participants’ weights and then summing
these utility scores across all the objectives (see Figure 10 for an example). The overall utility of each
species set was calculated and ranked for each participant separately.

QOutcomes & Discussion

Participants’ weights for the top-level fundamental objectives are shown in Figure 13. The weights for
the subobjectives are shown in the Appendix in Figure A2, Figure A3, and Figure A4. There was much
variation on the overall utility and rank of the sets, but some general patterns could be discerned
(Figure 14). The Full Set, Set 1, and Set 4 performed the best with consistently higher utility scores and
featuring as all participants’ first or second highest ranking species set. Despite scoring the highest on
several of the objectives with regards to the raw consequence table (Table 10), the 2030+ Vision
performed the worst with lower utility scores and ranking last amongst the sets for all participants
except one (Figure 14). This highlights the importance of weighting the objectives by their relative
importance to each participant, therefore allowing the expression of a diversity of preferences towards
each alternative set.
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Figure 13. Each participant’s weights for the highest level of the fundamental objectives showing how much each
person valued each objective.
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9. Discussion & Next Steps

The workshop concluded with a general discussion of the rankings of the alternatives and overall
results presented in Figure 14. No final decision was made as to which species set to prioritise, but it
was notable that workshop participants had similar top-ranking sets despite being from an array of
sectors (academia, local and national government, non-governmental organisation, charity, and private
consultancy) and expressing varied objective weights. Overall, participants were highly satisfied with
the SDM process and outputs with an optimistic outlook on how to move forwards and iterate through
the SDM cycle again when necessary.

Future iterations of this process could include updating the species that were shortlisted. The SDM
process is a balance between scientific rigor and practical utility, with the number of workshop
participants often constrained to a number that is manageable by the facilitators, often no more than
20 individuals. As such, it was not possible to engage all subject matter experts in this first workshop.
Although the facilitators attempted to ensure a broad representation of taxa were considered,
participants acknowledged that it would be beneficial to include people with more specialised
knowledge, particularly on plants and invertebrates, in future discussions. Similarly, the participants
acknowledged that the stakeholder groups and values represented in the room could be even more
diverse and that this might affect how each objective is weighted.

Structured Decision Making is scalable, accommodating timelines that range from a few hours to years,
depending on the complexity of the problem, available resources, and the level of detail and
compromise that funders and decision-makers are willing to accept. Whilst there is no fixed timeline for
completing a full SDM cycle, this four-day period was a relatively short amount of time for the scale of
this decision with a starting list of approximately 1400 species . As such, compromises were made and
some of the objectives and their performance attributes could be refined in future iterations. In
particular, the facilitators acknowledge that the method used to aggregate the individual species
scores into overall scores for species sets meant that species sets containing higher numbers of
species were more likely to score higher overall. This should be taken into consideration when deciding
which species set to prioritise. However, it should also be noted that more species do provide more
real value in some instances, and that Set 4 performed almost as well as the Full Set despite containing
less than half the number of species. Thus, the performance was not dictated solely by the number of
species in the set.

Overall, this process has significantly clarified the decision problem of selecting an
appropriate set of species to prioritise for recovery, reintroduction, or conservation
introduction in the Wilder Blean landscape. A transparent framework was developed to guide
this decision, with all relevant materials (anonymised where necessary) transferred to Kent
Wildlife Trust. The iterative nature of SDM allows for flexible updates, enabling Kent Wildlife
Trust to adjust the species lists and scoring as new experts are consulted, additional
stakeholders become involved, or new species come up for consideration.
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