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Abstract. In an era of environmental crises, conservation and management strategies need a new generation of
applied ecologists. Here, we stimulate the next-generation applied ecologists to acquire a pragmatic mentality of
problems solvers in real contexts, using the wide arsenal of concepts, approaches and techniques available in the
project management (PM) arena using a road map based on the main steps of conservation project cycle. The
acquisition of the conceptual and operational framework of PM can allow the next-generation applied ecologists
to take on a more important role in nature conservation strategies: from data samplers, analyzers and interpreters
to suppliers of solutions and decisions driving changes in species’ targets inhabiting real contexts. Since the high
number of applied ecologists, this change in approach (from analytical to operational) could make the difference
in conservation science. We also provided, as a conceptual framework, a set of suggestions and approaches useful

to facilitate this change.

1 Introduction

You either have to be part of the solution, or you’re
going to be part of the problem. (E. Cleaver, Black
Panther)

We carry out nature conservation and management strate-
gies because we want to solve environmental problems, such
as maintaining or improving our biodiversity targets or mit-
igating the anthropogenic threats (Soulé and Orians, 2001).
Changing an unsatisfactory condition implies the need to act
(theory of change; Mayne, 2015) by implementing a series
of operational steps included in a project (i.e., in “any set
of actions undertaken by a group of practitioners to achieve
some defined objectives aimed to solve environmental prob-
lems”’; Margoluis and Salafsky, 1998; Margoluis et al., 2009).

In this regard, project management (PM) is the disciplinary
arena that is rich in approaches and that may represent a mine
of opportunity for applied ecologists (e.g., Stoll-Kleemann,
2010). Any time applied ecologists work toward the mitiga-
tion or reduction of anthropogenic impacts on ecological tar-
gets, they should develop operational projects following the
interdisciplinary logic of PM (Hockings, 2006).

Following a scientific logic, basic ecologists define
a research problem focused on specific targets. Subse-
quently, they construct research hypotheses, set up sam-
pling/experimental designs, carry out protocols, collect data
and proceed to their analyses, discussing the results and their
implications and obtaining evidence. In this way they achieve
their research goals that will be published in scientific jour-
nals. However, in the Anthropocene, environmental prob-
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lems heavily interfere with the object of study of the ecol-
ogists (Johnson et al., 2017). Therefore, to carry out research
on ecological targets is no longer possible without consider-
ing all the anthropogenic threats which interfere with them.
Therefore, in recent decades, ecologists have also focused on
the effects of human-induced threats (Salafsky et al., 2008;
Battisti et al., 2019) and scientific papers have often con-
cluded with sections entitled “implication for conservation”,
providing evidence-based suggestions aimed at promoting
the operational strategies.

The role of applied ecologists as prompters of evidence-
based strategies aimed at controlling human-induced threats
is crucial. Nevertheless, very often the applied ecologists’
work is not actually completely applied. To complete them-
selves as conservation managers, they must take an action-
oriented role. They should be aware that problem solvers
should not only collect data and provide recommendations,
but also (i) identify the general problem (problem finding
and setting); (ii) indicate achievable goals; (iii) suggest so-
lutions; (iv) make decisions, by selecting which of the pos-
sible solutions could be the most effective; (v) start and co-
ordinate working teams; (vi) monitor project effectiveness,
choosing appropriate indicators and distinguishing between
first-level results (so-called “outputs” in terms of works, ac-
tivities and products) and second-level results (so-called out-
comes on targets); (vii) adapt and improve the project; and
(viii) communicate the results (Hockings, 2006).

Although each of these steps requires specific training,
project-oriented ecologists must at least be aware of the logic
of PM (Battisti, 2018). Therefore, it is necessary that the ap-
plied ecologists know many PM tools, making a change of
perspective (i) from the data sampling, analysis and interpre-
tation (ii) to providers of recommendations and implications
and finally (iii) to problem solvers and project-oriented con-
servation managers having an active pragmatic role in oper-
ational strategies (Table 1).

Data collection and analyses are exciting for a basic scien-
tist but should not be the ultimate goal for a problem-solver
ecologist: in the PM language, data sampling without un-
derstanding when to stop them is called “analysis/paralysis”
(i.e., an unhealthy obsession with numbers, analyses and re-
ports; Langley, 1995), leading to a loss of time and procrasti-
nation. In conservation projects money is limited and time is
scarce (a nonrenewable resource). Basic research, although
fundamental, must be limited using time management ap-
proaches, so that other project steps can be started. More-
over, carrying out only basic research can greatly reduce the
role of the ecologists, for example by excluding them from
seeking solutions and making decisions that could be strate-
gic for environmental targets. Furthermore, in crisis contexts,
continuing to do basic research without taking responsibility
for proposing and starting projects might not be in line with
the conservation ethic. The research is not excluded from a
project: a project-oriented research can intervene in several
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Basic ecologists (basic research)

.

1° level applied ecologists (implications for management)

.

Assumptions
Out from comfort zone
Problem-solving and PM are disciplines themselves
Adopts a system-thinking approach
Familiarize with uncertainty
Make clear the logic of a project

1 3

10 steps
1. Identify the general problem.
2. Analyze the context.
3. Define project goals and objectives.
4. What part of the problem can I solve?
5. Know and improve yourself (internal context)
6. Start with creativity to find solutions
7. Decide between various options
8. Plan the actions and the start process
9. Monitoring outputs and outcomes
10. What can I improve? Have I communicated successes (or failures)?

1 B

2° level applied ecologists (problem solvers and project managers)

Figure 1. A framework explaining the proposed logic process start-
ing from basic ecologists to 1° level applied ecologists to 2° level
applied ecologists through five assumptions and 10 steps.

phases, still keeping well in mind that data will be only a
tool useful to achieve the applied objectives.

Moving toward an operational approach is important be-
cause delegating the PM to experts belonging to other disci-
plines may not allow biodiversity conservation. Delegating to
nonecologist managers the species’ conservation can lead to
the ineffectiveness (= failure) of the project itself. Last but
not least, failure in projects can lead to cascade effects not
only on our species’ targets but also at the human dimension
level (i.e., psycho-social level: sense of powerlessness, frus-
tration and demotivation, cynicism). Who, if not an ecologist,
can provide solutions, suggest actions and select specific in-
dicators in circumstances where there is a conservation prob-
lem? The knowledge of the status, priorities and urgency re-
garding a species/community target comes from ecologists.
They must enter the conservation control room.

In order to build a professional profile of project-based
ecologists, issues related to the social and human dimen-
sion should not be underestimated: acquiring the logic of the
project also means having the humility to acquire new man-
agement concepts, adopting a system-thinking approach, and
becoming familiar with uncertainty and errors.

Here we reported a framework with five basic assumptions
and 10 synthetic PM steps, exploring some issues (review in
Battisti, 2018; Fig. 1) and adding operational examples from
a case study (Battisti et al., 2019; Table 2).
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2 Adopting a project logic in five assumptions and
10 steps

Assumption 1. Meetings among ecologists (e.g., in confer-
ences) are exciting. However, ecologists who want to solve
problems in real socioecological contexts must get out of
their comfort zone: i.e., the psychological state in which
things feel familiar to a researcher, so that they perceive a
good control of their environment, experiencing low levels
of stress (White, 2009). In a project the disciplinary com-
petence and the social groups concerned are many and het-
erogeneous: therefore, ecologists should meet engineers, so-
cial and agriforest scientists, urban planners, policy makers,
administrators and citizens. In this sense, a project-oriented
ecologist must be flexible and transversal, be prepared to
work in a complex socioecological system, and be prepared
to deal with many different points of view. Therefore, a
first suggestion for a project-oriented ecologists is open your
mind, and free it from prejudices!

Assumption 2. A good ecologist, with a wonderful H in-
dex, is not automatically a conservation manager. The in-
depth knowledge of ecological targets is not synonymous
with technical knowledge of how to search for solutions and
make decisions about problems. An ecologist who wants
to take action, following a technical-professional approach,
should (i) follow a scientific approach (Guthery, 2007) and
(ii) become familiar with the problem-solving and PM are-
nas. Problem solving and PM are not the sum of many dis-
ciplines but disciplines themselves. Therefore, be aware of
facing a new field of knowledge. The PM arena is transdis-
ciplinary (used in economic—financial, marketing, engineer-
ing, social and medical areas) and rich in opportunities that
should be exploited by a new generation of applied ecolo-
gists.

Assumption 3. The complexity that characterizes the so-
cioecological systems requires a conceptual approach based
on system thinking (Cundill et al., 2012). Do not focus only
on your targets. The world is much wider! Build causal
chains and frameworks modeling the relationships among
components (threats vs. targets) using concept and mind
maps, causal loops, causal chains, and root-cause analysis
(e.g., Margoluis et al., 2009).

Assumption 4. Familiarize yourself with uncertainty. Get
ready to make mistakes (do not worry!). The complexity of
socioecological systems exposes the projects to uncertainty
often leading to forecast errors and surprises (Kay, 2008),
which must be managed as opportunities, following an adap-
tive approach (McCarthy and Possingham, 2007), exploiting
its value and gaining experience (“fail fast” approach). There
are no unique recipes for success, because targets, conditions
and circumstances are unique and their modeling is always
incomplete, often with high uncertainty.

Assumption 5. Make clear the sequential logic of a project:
context, planning and input (objectives, solutions, decision-
making), process, monitoring (outputs, outcomes), adaptive
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14 C. Battisti et al.: Ecologists as problem solvers and applied managers

Table 2. An example of project management practices (from Battisti et al., 2019) reported step by step (1-10).

Step

Example

Step 1. Identify the
general problem.

When you carry out a research on shorebirds you observe that amount of anthropogenic marine/beach litter
(mostly plastic) is a general problem that could impact birds (Battisti et al., 2019). Therefore the general state-
ment of the problem could be “plastic litter on seashore could impact birds in my study area”.

Step 2. Analyze the
context and identify the
specific problem.

In our context, a specific type of plastic litter (the fishing lines with hooks) could impact breeding plovers
(Charadrius alexandrinus, included in Annex 147/2009/CE Dir., and C. dubius) in late spring and early summer
(April-June) in our study (and project) site. Therefore the threat is presented by “fishing lines (and hooks)”
while the targets are constituted by the two species of breeding plovers. Now the general problem (step 1) has
been specified as “fishing lines and hooks represent an impact on (adult and juvenile) breeding plovers occurring
from April to June in the coastal area X”.

Step 3. Define an
overall project goal and
more specific objec-
tives.

Project may be named “mitigating impact of fishing lines and hooks on breeding plovers”. The general goal
could be “to mitigate the impact of fishing lines (and hooks) on breeding plovers in the X area during April—
June period”. In our case, “the reduction of at least 80 % in length of the fishing lines (and hooks) abandoned,
impacting on breeding plovers by March 2022 in the Southern sector of the coastal site X represents a correctly
declined (and therefore trackable) objective: indeed, it is specific (targets are plovers), measurable (the length
of the lines is a measurable parameter), achievable and realistic (changes can be obtained with a set of actions
distributed over time, considering the available resources), and referred to a limited and defined time range
(March 2022). “Increasing water birds”, “eradicating alien species from the Po delta by 2020”, “keeping constant
the density of the reed warblers in the reeds of Lake X and “reducing the marine litter” are all objectives not
correctly declined (they are not SMART) because they lack at least one of the required attributes. They are not
achievable.

Step 4. Who could solve
this problem? What part
of the problem can I
solve?

About the previous SMART objective, can I or a group of specialists reach it? Do we need operators, budget
resources, technology and organizations? Start simulating a real pilot project. Through context analysis, you
should have gotten an idea of the amount of fishing lines and hooks and the number of breeding pairs of plovers,
as well as the area involved. What part of the problem could you solve alone or with a small group? If you
cannot get public organizations or associations involved, consider Ashby’s law and redefine the goal.

Step 5. Know and
improve yourself. Open
yourself to the real
world. Analyze the
internal context.

The removal of the fishing lines (and hooks) from the project site requires the involvement of a dozen operators.
Students and teachers from a high school and some university students could be involved. They will constitute
the project team (PT). According to the SWOT (strengths, weaknesses, opportunities, and threats) analysis,
strengths are the motivation of the PT, a large number of operators, and the amount of resources provided by
the high school and university; weaknesses are poor skills, competition among operators and cynicism of some
students towards the project; opportunities are the possibility of communicating the problem to a wider public,
concomitant registration of biological findings (e.g., psammophilous plants, molluscs) during the removal of
the fishing lines and hooks, training of specialized operators, and increased awareness in students; and, finally,
threats are that some beach resorts oppose the project and that the fishing lobby sees the project as a threat to
their activity. To make the PT resilient and reduce the threats to the project highlighted in the SWOT analysis,
fishermen and beach users will be involved, and it will be communicated how the fishermen’s lobby collaborates
to clean the beach from a threat that concerns everyone (even children who are hurt by the hooks). The threat
has now become an opportunity.

Step 6. It stimulates
creativity to find
solutions (even
provocative).

The 80 % reduction of fishing lines (and hooks) from a beach can be obtained by communicating (and making
aware) the problem to the fishermen, involving students which collect (with many different equipment/protocols)
the litter on the beach, talking to the shops that sell products for fishermen, monitoring the sites and communi-
cating the problem via social media. The fishermen themselves can propose innovative creative solutions.

Step 7. Decide between
various options.

Among the various solutions selected according to the techniques presented there is the direct removal of fishing
lines (and hooks) from the beach, the division into sectors and the communication of the problem at fishing
shops.

Step 8. Plan the actions
and the start process.

The actions (removal, communication, etc.) are scheduled in time, assigning the necessary roles and resources
to the operators and taking into account the deadline (March 2022). In the process phase, students and other
operators carry out actions aimed at removing fishing lines (and hooks) and at communicating the problems to
fishermen.

Step 9. Did we carry
out the planned works,
activities and products
(monitoring of first-
level results: outputs)?
Did we get the
expected results on our
environmental targets
(monitoring of second-
level  results:  out-
comes)?

Outputs: did we take the required actions? How many days? How many fishing lines (and hooks) have we
removed? How many resources have we consumed? What surface of sandy beach did we reclaim? Outcomes:
how many plovers (adults, juveniles and nests) have I protected? How effective was it even considering the
comparison before and after the project and with other control areas (where the reclamation was not carried
out)?

Step 10. What did not
go as planned? How
can I improve? Have I
communicated a
problem, a project and
successes (or failures)?

Check what did you do wrongly during the project in terms of PT, resources and decisions made. We may have
chosen the wrong timing and approach or encountered specific circumstances that were not foreseen. Finally,
in our study area, the project can be communicated via mass media, via social media, and locally to schools
and other institutions. Scientific publications can also be written. In addition to the beneficial effects on plovers,
to reach as many social strata as possible it may be necessary to communicate that also the beach users (and
children) have benefited from the removal of the fishing lines (and hooks).

Web Ecol., 20, 11-17, 2020
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management. A lot of opportunities to grow professionally
will be available (Hockings, 2006).

After the assumptions, the following 10 step could com-
plete the framework.

Step 1. Identify the general problem. Conceptualize and
put into practice problem solving with a case study, even
if simple (for example, in a “km-0 context” you frequent).
What is the general problem you would like to solve? What
is the criticality (e.g., the threat) that you would like to mit-
igate? At this stage the problem is identified only generally
(no evidence has yet been gathered).

Step 2. Analyze the context and identify the specific prob-
lem. The context analysis is used to collect all the informa-
tion useful to solve it, defining the problem in a more specific
way. The better you define the problem, the more likely it is
to be solved. Therefore, you should define the targets (their
status and criticality), specifying which threats locally im-
pact them (Salafsky et al., 2008).

Step 3. Define an overall project goal and more spe-
cific objectives. Name the project and indicate a general
purpose. The assignment of a clear and synthetic name is
important in communicating the problem to a wider au-
dience. Moreover, you should define pragmatic objectives
considering the available resources and the local condi-
tions/circumstances/constraints (environmental, political, so-
cial, etc.).

Step 4. Who could solve this problem? What part of the
problem can I solve? This is a decisive step to understand if
the problem is within the range of skills and resource avail-
ability of a few ecologists, or if it is necessary to involve fur-
ther professionals, stakeholders and citizens. It is rare that a
project can be done alone; nevertheless, small groups can do
great things. Therefore, activate (or simulate) the establish-
ment of a project team (PT). What part of the problem is solv-
able and which professional figures can theoretically be in-
volved with the available resources? Following Ashby’s law,
a problem is much too large compared to available resources
in the following cases: (i) the problem is reduced in its com-
plexity or (ii) resources involved to solve it have increased.
This is a useful exercise to understand the gap between de-
sirability and feasibility of an environmental change. How-
ever, be aware that there are not only the big-money projects.
There may be local needs for changing the status of ecolog-
ical targets even near your place! You can start simulating a
pilot project with a real experiment (e.g., through role play-
ing).

Step 5. Know and improve yourself. Analyze the internal
context. PM requires a multidisciplinary approach: a project
can be articulated involving many different disciplines and
sociocultural targets. This requires a constructive and proac-
tive approach; a great openness; and a good attitude to con-
frontation, listening, curiosity and empathy. Avoid cognitive
bias (Kahneman and Lovallo, 1993), epistemic arrogance
and nonconstructive behaviors (prejudice, negativity; Bat-
tisti, 2018). Since it will always be necessary to work in a

www.web-ecol.net/20/11/2020/

team, it will be necessary to spend time through an inter-
nal context analysis, identifying strengths and weaknesses of
the group and controlling group dynamics. For example, the
SWOT analysis (Hill and Westbrook, 1997) is a technique
that allows us to analyze strengths and weaknesses of the PT
and the opportunities and threats on/against the project. In
this regard, a facilitator may be needed. To establish a PT
effective over time (therefore resilient, able to recover from
a crisis during the project period) it is necessary to increase
cognitive diversity (you should avoid building a team with
only ecologists), involving both technical-scientific experts
and local “wise people” (Intezari and Pauleen, 2018). Differ-
ent points of view will facilitate the emergence of solutions
rather than monodisciplinary groups. Moreover, you should
improve the professional redundancy and technical flexibility
inside the PT (Shin et al., 2012).

Step 6. Start with creativity to find solutions (even
provocative). There are many possible solutions to a prob-
lem. The comparison with different world views stimulates
creativity, which is useful for finding solutions. Some of
these attitudes can be innate; however, creativity techniques
(used in the engineering, medical, economic and marketing
fields but little used by ecologists) can also be learned (e.g.,
through brainstorming, brain writing, divergent and lateral
thinking; Aslan et al., 2014). Getting a solution (mitigation of
a threat, restoring of a new habitat), with the few resources
needed and taking into account the constraints, requires an
effort of creativity (a term mistakenly assigned only to the
artistic field). Thanks to their local expertise, a hydraulic en-
gineer can provide a solution to the creation of a new habitat
for a rare wetland bird or a fish farmer (belonging to the wise
people) who knows the site history can suggest a solution for
river restoration, since it know seasonality of local human
activities, and so on.

Step 7. Decide between various options. Of the many so-
lutions only one or a few will be selected (decision-making
process; convergent thinking; Basadur and Hausdorf, 1996).
Cost—benefit analysis, risk analysis and multicriteria ap-
proaches carried out for each option can direct the decision
makers (Battisti, 2018).

Step 8. Plan the actions and the start process. Once the
most suitable option has been chosen, actions must be de-
fined to obtain the results. Schedule times, roles and respon-
sibilities, and resources committed (budget, operators, ma-
terials, technology), and, finally, start with the operational
phase. Efficiency must be guaranteed to meet deadlines and
the methods indicated in the planning. Be careful with time
thieves, and do not procrastinate!

Step 9. Did we carry out the planned works, activities
and products (first-level results: outputs)? Did we get the
expected results on our environmental targets (second-level
results: outcomes)? The results in terms of actions represent
the first level of monitoring. The results in terms of effects on
targets represent the second level of monitoring (McDonald-
Madden et al., 2011). The indicators necessary to verify the
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effectiveness of the project at this level will have been chosen
in advance. The arsenal of PM is rich in suggestions for car-
rying out opportune sampling designs and a logic to select
appropriate indicators: see the BACI (before—after control—
impact) design that allows a monitoring focused on the effect
before and after a threat or project compared to control sites
(Bro et al., 2004) and the DPSIR (driving forces—pressure—
state—impact-response) that is useful to select indicators for
different processes and factors (Kimmel et al., 2010).

Step 10. What did not go as planned? How can I improve?
Have I communicated successes (or failures)? In complex
socioecological systems, many expected results will not be
achieved due to errors in design scenarios or during the oper-
ational actions. In this sense the only predictable thing about
a project is that errors will be made. The project should be
itself monitored through an adaptive approach (Margoluis et
al., 2009).

Finally, all projects should end with the same communica-
tion actions. Successes (and failures) must be communicated
in different ways (social media, publications) to make the ex-
perience and lessons learned shared.

3 Concluding remarks

Regardless of whether you are already a professional, or
whether you do not have the possibility of joining work
groups, the acquisition of the PM logic can make the ecol-
ogist grow, which can contribute to the identification of solu-
tions to conservation problems. The tools available are many,
and it is important to know them and master them. For exam-
ple an applied ecologist who knows

— the SMART requisites (Bjerke and Renger, 2017) can
clearly define a clear objective (specific, measurable,
achievable, realistic and defined over time), so that the
results can be monitored;

— the SWOT analysis (Hill and Westbrook, 1997) will an-
alyze in advance all the points of strength and weak-
nesses in a PT and opportunities and threats affecting a
project (thus becoming more pragmatic and resilient);

— the BACI (before—after control-impact) protocol (Bro
et al., 2004) will be able to carry out a monitoring of ef-
fectiveness in a project area (i.e., the impact site), com-
paring it with a control area (without project), before
and after the actions;

— the brainstorming techniques and creativity stimulation
(Aslan et al., 2014) will be able to work in planning
phase, with a group of operators developing original
questions and ideas, obtaining nontrivial or prejudicial
solutions to complex problems (the manual of absolute
solutions does not exist!). Solutions each have strengths
and weaknesses and a list both of costs and benefits:
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through the knowledge of the decision-making tech-
niques one can analytically balance the different op-
tions avoiding biased solutions (heuristics), prejudices,
dogma and conformism;

— the techniques of conflict resolution could be effective
in solving complex situations with a win—win approach
(Hirsch et al., 2011) through a negotiation that satisfies
the parties (for example, between economic needs of a
commercial activity and a conservation target);

— the DPSIR indicator system (Kimmel et al., 2010), in
the monitoring phase, could help to identify logically
which indicators to choose and quantify (indicators of
pressure, impact, status, or response?), providing indi-
cations very useful to public administrators who plan a
territory.

An applied ecologist with managerial skills could define
which actions should be carried out to preserve a declining
species, defining times, methods, roles and resources. These
skills cannot only be the prerogative of other professionals.

There is nothing sadder than to see ecologists who are well
prepared and aware of a crisis and that do not have the con-
ceptual tools to operate and solve those problems. Therefore
it is necessary to overcome the image of the ecologist who
finds himself displaced in the face of an environmental prob-
lem, emotionally and uncritically proposing, without a de-
sign logic. It is necessary to build a generation of advanced
ecologists as problem solvers, aware of the logic of project
managers that (involved or not in real projects) know how to
identify real problems, ask questions, and find cause—effect
relationships, analyzing the context, finding solutions using
creative tools and identifying the best alternatives.

Even without being involved in real conservation projects
(i.e., without being professional managers), these project-
oriented scientists should be able to talk head-on with a
problem-solver mentality aimed at driving a change and
moving away from a fine-grained specialization. Beyond the
PM theory, the advice is to start immediately choosing a
small and local environmental problem and making a sim-
ple pilot project (or even a mind experiment). This allows
us to become familiar with mistakes (useful for learning!)
as well as with objectives, solutions, decisions, actions, and
indicators, applying one or more tools of the PM arsenal.

Pilot project process can be focused on specific local prob-
lems. Even if the change will be limited to a local context,
this can lead to an operational awareness. The conservation
of our targets will depend on how we applied ecologists know
how to think and act as project managers, being aware of
what it means to solve problems through action-oriented ap-
proaches.
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