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Abstract: Although protected areas represent a pivotal response to escalating anthropogenic threats, they face
many pressures, inside and outside their boundaries. Amid these challenges, effective conservation is guided
by evidence-based decision making supported by dynamic processes of learning and knowledge exchange.
Although different models promote knowledge exchange, embedding research scientists within conservation
agencies is best suited to supporting evidence-based conservation. Based on available literature and our
experiences on several continents, we considered the benefits, challenges, and opportunities associated with
embedding research scientists within conservation agencies and the research required to better understand
the effectiveness of the embedding model for evidence-based conservation. Embedded researchers provide long-
term commitment to building social capital among academic and nonacademic stakeholders; act as skilled
gatekeepers who increase 2-way flow of knowledge between scientists and managers; attract, coordinate,
and support management-relevant external research projects; drive the design and maintenance of long-term
monitoring; and align their research with information needs. Notwithstanding the many benefits, research
capacity of conservation agencies is declining worldwide. A significant challenge is that the values, structures,
functions, and effectiveness of the embedding model of knowledge exchange remain poorly evaluated and
documented. Also, embedded researchers have to balance their desire for creativity and flexibility with the
standardization and quality control required by their public sector agencies; may be perceived as not credible
because they are not truly independent of their agency; and have to couple scientific productivity with skills for
transdisciplinary research, social facilitation, and stakeholder engagement. Systematic research on embedding
and other models of knowledge exchange, across different world contexts, is required to better understand the
benefits, costs, and institutional arrangements associated with different models.
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El Caso para la Incorporación de Investigadores en las Agencias de Conservación

Resumen: Aunque las áreas protegidas representan una respuesta crucial a las crecientes amenazas antro-
pogénicas, estas enfrentan muchas presiones dentro y fuera de sus fronteras. En medio de estos desaf́ıos, la
conservación efectiva se guı́a por la toma de decisiones con base en evidencias respaldada por los procesos
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dinámicos de aprendizaje e intercambio de conocimiento. Mientras que diferentes modelos promueven el
intercambio de conocimiento, la incorporación de investigadores cient́ıficos en las agencias de conservación es
más adecuada para respaldar la conservación basada en evidencias. Con base en la literatura disponible y en
nuestras experiencias en varios continentes consideramos los beneficios, desaf́ıos y oportunidades asociadas
con la incorporación de investigadores cient́ıficos en las agencias de conservación y la investigación requerida
para entender de mejor manera la efectividad del modelo de incorporación para la conservación basada en
evidencias. Los investigadores incorporados proporcionan un compromiso a largo plazo con la construcción
de un capital social entre los accionistas académicos y no académicos; fungen como guardianes habilidosos
que incrementan el flujo de dos v́ıas de conocimiento entre los cient́ıficos y los administradores; atraen,
coordinan y apoyan los proyectos de investigación externos relevantes para el manejo; llevan el diseño y el
mantenimiento del monitoreo a largo plazo; y alinean su investigación con las necesidades de información.
A pesar de los beneficios, la capacidad de investigación de las agencias de conservación está declinando a
nivel mundial. Un desaf́ıo significativo es que los valores, estructuras, funciones y efectividad del modelo
de incorporación del intercambio de conocimiento permanecen pobremente evaluados y documentados.
Además, los investigadores incorporados tienen que balancear su deseo por ser creativos y flexibles con la
estandarización y el control de calidad requeridos por sus agencias del sector público; pueden ser percibidos
como no créıbles porque no son realmente independientes de su agencia; y tienen que emparejar la produc-
tividad cient́ıfica con las habilidades de investigación transdisciplinaria, facilitación social y participación
de los accionistas. Se requiere de la investigación sistemática sobre la incorporación y otros modelos de
intercambio de conocimiento en diferentes contextos globales para entender de mejor manera los beneficios,
costos y arreglos institucionales asociados con diferentes modelos.

Palabras Clave: áreas protegidas, condiciones habilitantes, conservación basada en la evidencia, intercambio
de conocimiento, necesidades de investigación
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Introduction

Human domination of Earth has changed its climate,
landscapes, ecosystems, and ecological processes and
threatens to destabilize critical systems for sustaining life
(Steffen et al. 2007; Barnosky et al. 2012). Society’s most
significant response is to protect nature in selected ar-
eas (Watson et al. 2014; Ferraro & Pressey 2015). Since
the 1960s, the global number of protected areas (PAs)
has grown rapidly to more than 200,000, covering 14.7%
(19.8 million km2) of the world’s terrestrial extent and
4.1% (14.9 million km2) of global oceans (UNEP-WCMC
and IUCN 2016).

Effective governance of PAs is vital to the future well-
being of humans, but many factors hinder their potential
(Watson et al. 2014). These include rapid loss of envi-
ronments for potential future PAs; downgrading, down-

sizing, and degazettement of existing PAs (Mascia et al.
2014); and declining investment in PAs (Watson et al.
2014). Furthermore, a third of global PAs have intense
human pressures inside their boundaries (Jones et al.
2018), and many PAs are small, which increases exposure
to “edge effects” from surrounding landscapes (Janzen
1983).

In addition to conserving biodiversity, PAs are increas-
ingly expected to provide social and economic benefits
commensurate with alternative land uses (Halpern et al.
2009; Sayer et al. 2013; Mascia et al. 2014). No longer
are PAs islands buffered from surrounding development;
rather, they are social–ecological systems within land-
scapes (Palomo et al. 2014; Cumming et al. 2015). PAs
influence and are influenced by external social, eco-
nomic, environmental, and political contexts across lo-
cal, regional, and even global scales (Palomo et al. 2014;
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Cumming et al. 2015). Stakeholder values, societal needs,
competing land uses, attitudes toward conservation, re-
source extraction, and convoluted policy contexts add
complexity to PA management (Archabald & Naughton-
Treves 2001; Defries 2017). Many organisms and eco-
logical processes cannot be maintained solely by PAs;
thus, management of threatening processes outside PA
boundaries is required.

Research in PAs can generate novel insights into natu-
ral processes and social–ecological feedbacks to support
evidence-based management of these complex systems
and their surrounds. However, despite the importance
of evidence-based conservation (Pullin & Knight 2001;
Sutherland et al. 2004), conservation science only mod-
estly contributes to improved management and gover-
nance of PAs (Knight et al. 2008). Requisite evidence
is rarely accessible to managers in a useful format or at
the right time, even though they value it for decisions
(Cook et al. 2012). In over 8000 PAs from 100 countries,
research and monitoring contributed relatively poorly to
management effectiveness, compared with appropriate
design, legislation, and demarcation of boundaries (Lev-
erington et al. 2010). In North America, many wildlife
management decisions are not underpinned by science
(Artelle et al. 2018). For example, perceptions of PA
managers in the Tennessee and Cumberland River Basins
about the status of their freshwater ecosystems were not
supported by scientific evidence (Thieme et al. 2012).
Similarly, few conservation managers from 1000 PAs in
Australia used scientific knowledge to support their man-
agement (Cook et al. 2010).

Several models of knowledge exchange between scien-
tists and managers have emerged to improve evidence-
based decision making in conservation (Fig. 1) (Fazey
et al. 2013; Cvitanovic et al. 2015). They include copro-
duction of knowledge by scientists and decision makers
(Van Kerkhoff & Lebel 2015; Nel et al. 2016), with ei-
ther intermediaries between knowledge producers and
end users within research institutions (i.e., knowledge
brokers) (Chapman et al. 2017; Maag et al. 2018) or in-
dependent of research and management institutions (i.e.,
boundary organizations) (Guston 2001; Crona & Parker
2012). Arguably, the most poorly understood model
is embedding scientists within management agencies
(Fig. 1) (Cook et al. 2013; Roux et al. 2015). This includes
dedicated science personnel who act as knowledge bro-
kers (Cvitanovic et al. 2015) and those who actively con-
duct research (i.e., research scientists), including publish-
ing in peer-reviewed journals (Jenkins et al. 2012; Cook
et al. 2013; Roux et al. 2015).

Knowledge exchange is rarely evaluated (Fazey et al.
2014), particularly for embedded scientists, such that
the values, structures, functions, and effectiveness of this
model are poorly documented. Drawing on available lit-
erature and our experience on several continents, we
considered the value of embedding research scientists

within conservation agencies over models of knowledge
exchange that use intermediaries to promote communi-
cation between scientists and decision makers. We also
considered challenges and opportunities associated with
institutionalizing the embedding model and the research
required to better understand the effectiveness of embed-
ding research scientists for evidence-based conservation.

Value of Embedding Scientists Within Conservation
Agencies

Where embedded scientists exist, they typically repre-
sent a small proportion (1–5%) of conservation agency
staff (Roux et al. 2015). They are permanent employ-
ees providing long-term commitment for building social
networks, trust, and social capital among academic and
nonacademic stakeholders for effective knowledge ex-
change (Chapman et al. 2017).

Embedding Scientists Versus Outsourcing Research

Outsourcing management-relevant research has failed to
achieve evidence-based conservation for several reasons.
First, the incentive structures for academic researchers
often mean that management-relevant research is un-
dervalued by external researchers because it can be id-
iosyncratically local (Kingsford 2018). As such, exter-
nal researchers rarely build the trust and relationships
that come from long-term commitment (Chapman et al.
2017) or conduct the long-term research essential to
address many important management questions (Cook
et al. 2013). Research in PAs often benefits external re-
searchers and their institutions, rather than PA managers
and the broad society (e.g., research in the Spanish Na-
tional Parks of Doñana and Sierra Nevada [Moreno et al.
2014]).

Second, the distribution of research (peer-reviewed ar-
ticles) tends to be highly skewed toward particular PAs, as
in 442 PAs in Amazonian countries (Correia et al. 2016),
21 national parks in South Africa (Van Wilgen et al. 2016),
and 15 well-known PAs in Africa (Smit et al. 2017). This
was partly driven by older, larger, and more accessible
(e.g., geographic proximity to collaborating universities)
PAs attracting more external researchers. Researchers
were influenced by previous pioneering research (Cor-
reia et al. 2016), availability of dedicated facilities (Van
Wilgen et al. 2016), and opportunities to collaborate with
agency researchers and technicians (Smit et al. 2017).

Third, the potential of external research to inform
PA management is constrained by a disciplinary bias in
conservation science, dominated by ecological research
(Roux et al. 2015; Velasco et al. 2015; Van Wilgen et al.
2016). Although ecosystem understanding is critical, so-
cial science is increasingly important (Bennett et al.
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Figure 1. Generalized depiction
of 4 different models
(coproduction, boundary
organization, knowledge broker,
and embedded research) of
knowledge exchange, which are
not mutually exclusive. Arrows
and arrow width indicate
direction and strength,
respectively, of communication
among different actors (modified
from Cvitanovic et al. 2015).

2017). Effective conservation relies on economics, natu-
ral resource governance, anthropology, communications,
psychology, sociology, ethics, political science, and cli-
mate science (Kareiva & Marvier 2012).

Fourth, conventional disciplinary research seldom ad-
dresses the important human–nature interactions and
complex feedbacks among system components and
scales, characteristic of PAs nested within and con-
nected to other social–ecological systems (Palomo et al.
2014; Cumming et al. 2015). Inherently complex social–
ecological problems require integrative, adaptive, sys-
temic, and socially engaged research approaches that
promote ongoing and collaborative learning and inte-
gration of knowledge across disciplines, sectors, scales,
and science-policy-practice realms (Sayer et al. 2013; Van
Kerkhoff 2014). Such problem-focused, transdisciplinary
research, with strong colearning, departs substantially
from conventional and disciplinary modes of inquiry (Van
Kerkhoff 2014) and is seldom amenable to short-term
project funding (Roux et al. 2010).

Benefits of Embedded Scientists as Knowledge Brokers

Knowledge brokers are generally conceived as being
embedded within research institutions (e.g., Cvitanovic
et al. 2015), but scientists embedded within conserva-
tion agencies also play this role. Here, they act as skilled
gatekeepers who increase the likelihood that priority
knowledge needs are communicated to and addressed
by external researchers and that new scientific knowl-
edge is translated and communicated back to decision
makers and stakeholders (Jenkins et al. 2012; Cvitanovic
et al. 2015; Roux et al. 2017). Embedded scientists can
constantly engage with decision makers, unencumbered
by short-term project funding cycles (Farwig et al. 2017).
They can also collaborate on external research projects

(Van Wilgen et al. 2016; Smit et al. 2017), promoting
coproduction of knowledge.

Embedded scientists also attract and support
management-relevant external research projects. Re-
search support was the highest ranked motivator and
enabling condition for external research in Kruger Na-
tional Park (Smit et al. 2017). Such support takes various
forms (Table 1), including maintenance of long-term mon-
itoring programs. Monitoring underpins ecosystem man-
agement, allowing evaluation of management effective-
ness and ongoing improvement of management plans.
Monitoring is also critical for tracking the mitigation of
threatening processes and for reporting important trends
to managers, local communities, visitors, and other stake-
holders (Hockings et al. 2013). Embedded scientists can
drive the design and maintenance of long-term moni-
toring that is aligned with management priorities (Car-
ruthers 2017). They also solicit data analyses by external
scientists, as with river (McLoughlin et al. 2011) and fire
management (Van Wilgen et al. 2007) in Kruger National
Park.

Furthermore, embedded scientists incorporate
feedbacks from monitoring into the formal and informal
learning within agencies, including rigorous and
collaborative documentation (Smit et al. 2017) and
adaptive management (Biggs & Rogers 2003). Embedded
scientists also support adaptive and transformative
learning within their organizations, sometimes at odds
with prevailing bureaucratic cultures (Dickson et al.
2019). They also maintain an influential role in colearning
processes with key stakeholders, which promotes new
understanding and behavior across social–ecological
systems that transcend PA boundaries. For example,
the U.S. National Park Service engaged in extensive
interagency and science-policy-management-stakeholder
collaborations to address air pollution originating
outside park boundaries (Baron et al. 2017), and agency
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Table 1. Examples of research support provided by conservation agencies to promote management-relevant research.

Type of research support Example Reference

Articulation of information needs to solicit
external research proposals

Great Barrier Reef Marine Park Authority,
publishing future scientific information
needs of the agency to promote relevance of
external research

GBRMPA 2014

Establishment and maintenance of long-term
research stations for external researchers

Cocha Cashu Biological Station in Manú
National Park, Peru, providing infrastructure
for visiting researchers to contribute to
specified conservation priorities

SDZGIC 2018

research “supersites” in Kruger National Park,
acting as data-rich, long-term sites for
monitoring and research activities,
facilitating cross-disciplinary learning

Smit et al. 2013

Provision of guidelines and management
processes for external researchers to obtain
research permits or register

Parks Canada Research and collection permit
system

PC 2018

South African National Parks Research project
application,

SANParks 2018

Provision of codes of conduct for visiting
researchers

providing guidance for conducting responsible
research and monitoring in PAs, including
on stakeholder engagement, providing
feedback to park management, and adhering
to ethical practices

Hockings et al. 2013

Provision of logistical support free entry to PAs, subsidized researcher
accommodation, game guards, laboratories,
internet access, and veterinary support

Smit et al. 2017

Seed funding to incentivize research that
addresses priority research questions

Parks Victoria (Australia), small research grants
to external researchers to support research
on identified management needs, aims to
build relationships with research institutions
to promote further collaboration

PV 2019

scientists reconnected stakeholders across several
boundaries to restore river flows in Kruger National Park
(Biggs et al. 2017).

Embedded Scientists as Active Researchers

There are additional advantages to embedded scientists
being active researchers. Active researchers can quickly
respond to emerging information needs (Jenkins et al.
2012) by addressing mundane questions that may not
attract interest from academic researchers (Farwig et al.
2017) but are essential for management (Cook et al.
2013). For example, agency researchers in Australia clas-
sified and mapped wetlands (Kingsford et al. 2004), de-
scribed and mapped vegetation classes (Keith 2004), and
identified fire-return intervals (Kenny et al. 2004). These
management needs were unlikely to attract external re-
search funding, and yet they were central to key strategic
decision making for PAs and related conservation poli-
cies. In South Africa, the strategic adaptive management
paradigm emerged from within the national park agency
(South African National Parks) and was driven by a cohort
of researchers and managers in search of local solutions
(Biggs & Rogers 2003).

Practicing agency researchers keep up-to-date with the
ever-growing scientific literature in their fields, identify
relevant research, assess its quality and applicability to

management decisions, and translate findings into man-
agement (Murray et al. 2011; Cook et al. 2013; Roux
et al. 2015). They also formally synthesize available evi-
dence for policy (e.g., risks of wind farms to bird species
in PAs [Stewart et al. 2007]) or management (e.g., use
of herbicides compared with physical removal of inva-
sive vegetation [Tyler et al. 2006]). Furthermore, they
informally transfer knowledge by organizing science-
management forums, cocreating social–ecological sys-
tems models with managers and other stakeholders (Gay-
lard & Ferreira 2011), and engaging with the media.

A small unit of active embedded researchers can
significantly promote the relevance and uptake of
scientific evidence in PAs. For example, researchers
embedded within SANParks were catalysts for long-term
monitoring, investment in research infrastructure, exten-
sive collaboration with academics, and implementation
of adaptive management. They established a synergistic
relationship between science and management, which
delivered evidence-based decision making and thus
improved effective conservation (Carruthers 2017).

Challenges and Opportunities of Embedded
Researchers

In our experience, research capacity of conservation
agencies is declining across the world. Embedded
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research units are increasingly vulnerable to budget cuts
and restructures (Watson et al. 2014) because some argue
that most PA-related research can be done by external
researchers. Further challenges include little guidance in
the formal literature or institutional mechanisms within
conservation agencies to support an embedded research
capacity.

We have observed enabling conditions that produce
outstanding examples of embedded researchers within
conservation agencies. Most notably, supportive and en-
abling senior leaders in agencies are critical for maxi-
mizing benefits of embedded research. Leaders oversee-
ing research units in public sectors have to manage the
tension between standardization and quality control on
the one side and innovation and flexibility on the other.
Enabling leadership is characterized by the creation of
safe learning spaces for new ideas to form from experi-
mentation, reflection, colearning (including engagement
outside the agency), and adaptive implementation. Fur-
thermore, enabling leaders support embedded research
by aiding the flow of new insights and creativity into
relevant management and policy (Uhl-Bien et al. 2007)
and supporting evidence that sometimes may not align
with current policy or management.

Agency researchers can also be leaders in conser-
vation science. As “integrative leaders,” they influence
policy makers, managers, stakeholders, and researchers
to advance use of scientific evidence in policy and man-
agement (Manolis et al. 2009). As well as their own re-
search, such integrative leaders need to recognize the
social dimension of conservation problems, cycle effec-
tively through periods of action and reflection, capture
the attention of diverse audiences, and influence social
networks (Manolis et al. 2009). Enabling senior leader-
ship and integrative leadership of agency researchers can
be mutually reinforcing.

The most successful embedded research units main-
tain their scientific credibility through publishing in peer-
reviewed journals, attending scientific meetings, and par-
ticipating in specialized knowledge networks. Scientific
credibility, achieved through peer-reviewed research out-
puts, must also be coupled with a strong emphasis on
practical relevance (Roux et al. 2015). This dual job
function requires suitably tailored and flexible perfor-
mance measures that acknowledge the skills and re-
sources needed for research and knowledge exchange
across diverse networks of stakeholders. For example,
researchers in the New South Wales Government conser-
vation agency have a clear career path and are rewarded
for scientific publications and contributions to policy and
management outcomes (e.g., Department of Premier and
Cabinet 2011).

There is also the challenge of external credibility of
embedded researchers who are not truly independent
from their agency (Cook et al. 2013). Extensive external
collaborations by embedded researchers can offset this

perspective (Roux et al. 2015; Van Wilgen et al. 2016;
Smit et al. 2017). Joint or adjunct positions with univer-
sities promote desirable networking and collaboration
with the academic community and provide the added
benefits of access to primary literature and postgraduate
students (Cook et al. 2013). However, where embedded
researchers hold such positions with universities, care-
ful management is required to ensure workload balance,
appropriate alignment of research with agency needs,
and ongoing knowledge exchange among embedded re-
searchers, managers, and policy makers.

For embedded research to succeed, it requires strong
depth and breadth of relevant disciplinary knowledge
balanced with skills for transdisciplinary research, social
facilitation, and stakeholder engagement. Disciplinary
makeup will vary across agencies and over time. How-
ever, historical biophysical biases still remain (Roux et al.
2015), which may be difficult to overcome due to rein-
forcing feedbacks associated with discipline-specific col-
laborators and mentoring of junior researchers. Complex
social–ecological issues are a new research frontier that
adds urgency to the mainstreaming of social sciences in
addressing many conservation challenges (Bennett et al.
2017) and emphasizes the importance of relational skills
for conducting socially engaged research. Some complex
conservation problems may best be addressed by “sus-
tainability scientists” who are epistemologically agile and
can thus facilitate knowledge sharing and coproduction
among social scientists, natural scientists, stakeholders,
policy makers, and managers (Haider et al. 2017).

Opportunities to Support Embedded Researchers

Establishment and maintenance of embedded researchers
relies on bottom-up and top-down processes in conserva-
tion practice. For many conservation agencies, legislative
responsibilities for PA management are idiosyncratic, so
establishment of an embedded function is likely to be
more successful if founded on bottom-up (national or
regional) processes. Leadership critically establishes pol-
icy and culture for the operating framework and articu-
lates the importance of science and innovation in solving
complex problems with decision making supported by
scientific evidence.

Stipulation of a research function in legislation could
strengthen the case for embedded science, ensuring its
longevity in the face of idiosyncratic changes in policy,
culture, or budgets. International conventions and orga-
nizations can also be important vehicles for legislative
and policy change, as in the case of management effec-
tiveness evaluation, where advocacy by the IUCN World
Commission on Protected Areas achieved the inclusion of
management effectiveness evaluation in the Programme
of Work on Protected Areas of the Convention on Bi-
ological Diversity (Hockings et al. 2004). Such interna-
tional support for an embedded science model could be a
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catalyst for institutionalizing an embedded science func-
tion in conservation agencies around the world.

Research Needs

Benefits of knowledge-exchange strategies remain poorly
evaluated (Fazey et al. 2014). There are merits to in-
vesting in embedded researchers, but empirical data on
its benefits for effective decision making or improved
policy and management in conservation or natural re-
source management remain absent. Evidence from other
public-sector fields (medicine, agriculture, and fisheries)
with embedded scientific capacities suggests benefits.
For example, public funding of agricultural research in
the United States, including for state experimental sta-
tions and intramural research, is positively correlated
with economic benefits (Andersen 2015). Also, industrial
firms increase their ability to identify, acquire, assimi-
late, transform, and exploit relevant external knowledge
(their absorptive capacity) if they develop complemen-
tary knowledge through their own research and develop-
ment, increasing their profitability and competitiveness
(Cohen & Levinthal 1990; Murray et al. 2011). Assessment
of the costs and benefits of our recommended embedding
model, particularly relative to models that out-source
research capacity, is needed. Collecting such empirical
evidence would be an important motivator for agencies
to either invest in or retaining an embedded research
capacity.

Most conservation agencies are public sector organiza-
tions (UNEP-WCMC & IUCN 2016) but they vary widely
in form and function across the globe. Little information
is available on the prevalence of the embedding model
among these agencies and how this may have changed
over time. There is little beyond case-study evidence that
addresses the arrangements by which researchers are
incorporated, managed, and supported within conserva-
tion agencies; the costs and benefits of such arrange-
ments; and whether institutional changes have led to the
anecdotal decline in agency research capacity.

Conclusion

Although PAs have enormous potential as strategic re-
search sites, relatively few appear to be used as such.
Furthermore, research undertaken in PAs, and conserva-
tion science more generally, often fail to inform effective
PA management. Embedding research capacity in con-
servation agencies can unlock the potential of external
researchers working in PAs by promoting parks for sci-
ence and science for parks. Embedded researchers are
well positioned to keep their research grounded in prac-
tice and to promote management-relevant science that
impacts conservation policy and practice. They can also

spearhead transdisciplinary approaches that are neces-
sary to address complex social–ecological conservation
problems affecting PAs. Furthermore, they can serve
as bridging agents between learning and doing (e.g.,
through adaptive management) and thus advance knowl-
edge exchange among scientists and decision makers and
colearning with diverse stakeholders to promote new un-
derstanding and behavior throughout social–ecological
systems. Given these benefits, embedding research sci-
entists in conservation agencies deserves more formal
attention and investment.

Although we highlight examples where embedded re-
searchers have provided significant value, more data are
required on models for embedding science in conser-
vation agencies and associated costs and benefits. It is
unlikely that a single model will suit, or be feasible for, all
world contexts. A more systematic evaluation of bridging
functions employed (or not) by a representative sample of
conservation agencies across the world is required. This
could be done under the auspices of the International
Union for Conservation of Nature (IUCN), an organiza-
tion best positioned to access information from PAs and
to encourage global implementation. The next World
Parks Congress due in 2024 provides an excellent op-
portunity to consolidate current knowledge and develop
good-practice guidelines.
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