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Abstract
Nature based solutions (NbS) have the potential to build climate resilience and tackle key societal
challenges while also providing multiple co-benefits to biodiversity and human well-being. The demand
for nature-based innovation is strongly felt in Malta – a small island state, with the highest population
density in the European Union. Learning and training play a pivotal role in the endeavour to create
sustainable societies. Current environmental, social and economic challenges to meet the balance of
the four dimensions of sustainable development (social, environmental, economic and governance)
require new ways of thinking and acting. The ReNature project helps to facilitate international
knowledge exchange for the mainstreaming of NbS, via holistic and interdisciplinary stakeholder
education. This will be demonstrated through increasing outstanding research initiatives in NbS for
innovation, sustainable economic growth and human well-being in Malta. The ReNature consortium is
working towards increasing the range of appropriate learning opportunities and sharing experiences
about NbS implementation around the Mediterranean basin. The outcomes of this project will foster
capacity building and enhance research excellence in the field of NbS through a number of
strategically designed training activities and project outputs in topics related to the key areas of this
concept. This article is aimed at presenting the ReNature capacity-building framework and learning
model. We believe that these tools are setting a direction for learning that is based on values,
principles and practices which are indispensable to respond effectively to current and future
challenges.
Keywords: Nature-based solutions, capacity-building framework, learning model, stakeholder
education, sustainable development.

1

INTRODUCTION

The current COVID-19 crisis has caused global distress, but it has also taught us valuable lessons.
From an ecological perspective, chief among them must surely be the extent of interdependence
between all living organisms, and the need to account for this when formulating policies that will
significantly impact the environment. This is true not only of the various types of natural habitats but
also of largely anthropogenic environments and spaces such as towns and cities.
Today, cities face growing environmental, social, and economic challenges that together threaten the
resilience of urban areas [1]. Resilient cities are those that can effectively operate and offer services
even under conditions of multiple shocks and stresses, including climate change [2]. Such stresses
may include rapid population growth, challenges in job creation, the provision of basic services, and in
waste management. Often, economic factors and unstable political situations, as well as the
occurrence of natural disasters, further aggravate this condition of vulnerability.
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As socio-ecological systems, resilient cities are characterised by increased self-sufficiency and their
ability to deal with crises and return to normalcy after periods of shocks and stress. As pointed out in
the OECD 2018 Report [3], “resilient cities are those which have the ability to absorb, recover and
prepare for future shocks (environmental, economic, social and institutional)”, whilst encouraging
sustainable development, prosperity, and comprehensive growth.
This is where nature-based solutions (NbS) may contribute. NbS are defined by IUCN as “actions to
protect, sustainably manage, and restore natural or modified ecosystems, that address societal
challenges effectively and adaptively, simultaneously providing human well-being and biodiversity
benefits” [4]. Examples of NbS include different forms of green and blue infrastructure, such as green
roofs and walls, rain gardens, sustainable urban drainage systems, natural water retention measures,
hedgerows, salt marshes and dunes, floodplains, and urban green spaces, among others. A central
idea in the use of NbS is that of addressing the societal challenges of innovation, job creation and
community development but at the same time creating net positive effects on the environment by
making sustainable use of biodiversity and natural resources, in order to improve human wellbeing [5].
Thus, NbS present landscape and urban planners with new opportunities to improve the quality of life
of citizens, for example through enhanced air and water quality, the regulation of the local climate,
flood protection, ecotourism and recreation, and food provisioning. The NbS concept covers a whole
range of ecosystem-related approaches such as landscape scale considerations and policy
integration. Focussing on resilience, as opposed to vulnerability, emphasises the possible
contributions of the city or community itself, building upon its natural, social, political, human, financial
and physical capital, while strengthening its capabilities. NbS can contribute to the urgent
transformations needed to meet global goals and targets, such as the UN Sustainable Development
Goals [6], and are considered by a wide range of stakeholders as an essential mechanism for
achieving sustainable development [7]. Taking into consideration worldwide trends, “global goals for
2030 and beyond may only be achieved through transformative changes across economic, social,
political and technological factors” [8]. To date, NbS (primarily through the expansion of green and
blue infrastructures) have made significant contributions to climate resilience, the conservation and
promotion of urban biodiversity; and the improvement of human well-being in the Mediterranean [7].
Progress has been registered as regards policy responses and actions for more sustainable
management of the Mediterranean, particularly in contrast to ‘no intervention’ scenarios. However,
NbS remain complex to implement as there are still potential physical, ecological, cultural, political and
economic barriers to the mainstreaming of these solutions into policy, landscape design and urban
planning.
The demand for nature-based innovation is strongly felt in Malta, a small island state with the highest
population density in the European Union. Over the past few years, Malta has experienced strong
tourism and economic growth, but is increasingly vulnerable to climate change and to growing
pressures on its limited natural resources. [9] Socio-economic inequalities in life expectancy and
health status have been identified as a persistent concern [10-11] and Maltese citizens had the highest
rate of exposure to pollution, grime or other environmental problems in the EU in 2017 [11-12]. The
region is also characterised by an increased risk to human life driven by a strong rise in the frequency
and intensity of heat waves towards the south of Europe and an upsurge in drought conditions, as a
consequence of climate change [11,13]. The implementation of NbS therefore creates an opportunity
to improve resilience and to foster adaptation to climate and environmental changes, the latter
including rapid urbanisation and the steep growth in demand for energy and water resources [9].
In order to tackle these challenging phenomena with some measure of success, it will be increasingly
necessary to rely on NbS. Such solutions should constitute an important pillar within the framework of
any general strategy aimed at the pursuit of economic growth. Strengthening the provision of
ecosystem services to address societal challenges through NbS is one of the major challenges of
scientists in the 21st century. NbS can be implemented separately or integrated with other solutions
[14] and many solutions offer co-benefits. Urgent and collective efforts for mainstreaming NbS into
policy, planning and practice are required for environmental protection, while simultaneously fostering
sustainable development in the region.
Within this context, it is important to foster transdisciplinary, bottom-up processes and the creation of
a continuous, creative dialogue between and within key stakeholders and communities. This dialogue
can lead to the collaborative production (co-production) of knowledge and the collaborative creation
(co-creation) of ideas and solutions to develop and implement NbS as part of a strategy for the
attainment of sustainable development. The NbS standard from IUCN [15] can help in this process.
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Against this background, the aim of the capacity-building activities carried out within the Horizon 2020
project ReNature (promoting Research excellence in Nature-based solutions for innovation, economic
growth and human well-being in Malta) was to enhance the institutional research capacity and to
develop stronger links between research, policy, and the business and stakeholder community. As
such, the project is in line with ongoing efforts to raise Malta’s profile in the field of research and
innovation and the generation of novel NbS that tackle environmental challenges faced by modern
societies. The ReNature consortium, and the research community within which it is anchored, seek to
promote capacity building and have identified a number of learning outcomes that are considered as
being important in the field of NbS. This training is delivered through specific modules in topics related
to the key areas of this concept. This article is aimed at presenting the ReNature capacity-building
framework and learning model.

2

METHODOLOGY

2.1 Conceptual approach
The long-term goal of the ReNature project is to establish and implement a Strategic Research
Agenda and a National Research and Innovation Cluster to stimulate scientific excellence and
innovation capacity in the area of NbS for sustainable development at the Institute of Applied Sciences
of the Malta College of Arts, Science and Technology (MCAST) in Malta. MCAST is the leading further
and higher education institution in Malta for the provision of vocational qualifications and the
implementation of applied research in science and engineering.
ReNature brings together knowledge holders, i.e. people and organisations possessing relevant
knowledge in various areas of expertise, in order to become knowledge providers through networking
and clustering to co-create knowledge that develops new solutions. Networks are defined as a
‘specific type of relation linking individuals or events’ [16], and clusters as ‘geographic concentrations
of interconnected companies and institutions in a particular field, linked by commonalities and
complementarities’ [17]. Clusters have a better chance of being competitive at a national and global
level, whilst promoting stronger local collaboration and links to the market at the same time. Clustering
at a local/regional level enables participants to exploit their synergies and complementarity, leading to
benefits such as knowledge transfer, preservation of community values and lifestyle improvement
[16,18]. The strong interest in clusters for research and innovation has been influenced by a perceived
failure of past policies focused on hard measures such as infrastructure development, and the need to
shift support towards institutional development and intangible elements such as networking and social
capital via the use of ‘soft’ measures such as clusters [19]. A justification for fostering clustering for
research and innovation arises from the need to address market, systemic and public failures. Market
failures may be associated with underinvestment in knowledge and technology; systemic failures arise
when connections between actors are poor and insufficiently conducive to knowledge generation,
whilst public failures may result from institutional lag and poor performance in current programs.
Clustering is therefore seen as a way to address these failures, whilst promoting research and
innovation, growth, productivity, and competitiveness [19].
The ReNature project promotes the development of an interconnected cluster of researchers, with key
links to city councils, policy-makers and businesses, and fostering peer-to-peer learning, multidisciplinarity, and capacity-building. The ReNature consortium is working towards increasing the range
of appropriate learning opportunities and sharing experiences about NbS implementation around the
Mediterranean basin. This includes establishment of twinning between MCAST and leading researchintensive international institutions within this rapidly developing field, the raising of stakeholders’
awareness and development of networking.
Strategically designed training activities were delivered during the project period (2018-2021), based
on the ReNature capacity-building framework for the mainstreaming of NbS (Fig. 1).
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Figure 1. ReNature capacity-building framework for the mainstreaming of nature-based solutions.

The training activities were led by a total of 35 trainers and keynote speakers from 16 countries (Fig.
2), during the whole project period. Italian and Irish trainers were predominant with 20% representation
each, followed by Maltese trainers (11.43%).
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Figure 2. Trainers and keynote speakers - Country of Affiliation.

Training activities were carried out with a total of 174 participants from 43 countries (Fig. 2) who
participated in 8 training activities (5 training courses, 1 thematic workshop, 2 interdisciplinary training
schools), of which 2 were held online via Zoom (the fifth training course and the second
interdisciplinary training school), due to COVID-19 restrictions. Maltese participants were predominant
(43.86%).

Figure 3. Participants (8 training activities) - Country of Affiliation.
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The fifth ReNature Training Course showed great potential in widening participation through the online
format of delivery. As well as being held online via Zoom, it was livestreamed on YouTube. In all, there
were a total of 314 registrations, and up to 131 unique viewers on the same day (the maximum
number allowed was 100 attendees) whilst the YouTube livestream was watched >300 times until the
last day of the training course. Our audience hailed from Malta (34%), the EU and the UK (52%) and
the rest of the world (14%, including the USA, Australia, and others) during the first day of this
capacity-building event (Fig. 4).

Figure 4. Fifth training course attendees - Country of Affiliation during the first day.

3

RESULTS AND DISCUSSION

Knowledge exchange plays a pivotal role in the endeavour to create sustainable societies. Current
environmental, social, and economic challenges to meet the balance of the four dimensions of
sustainable development (social, environmental, economic and governance) require new ways of
thinking and acting. Improving NbS implementation is one approach to this, and mainstreaming the
use of NbS necessitates developing routes to improving societal awareness, through a range of
appropriate interdisciplinary knowledge exchange opportunities and sharing good practice. Open
science is one of the key pillars of the ReNature project (http://renature-project.eu/), which has already
openly shared access to developed training material and scientific outcomes. Similarly, the ReNature
Nature-based Solutions Compendium (http://renature-project.eu/compendium) has collated
information about NbS in Malta and shared data openly with all interested users and practitioners
[11,20]. The compendium is growing to include submissions from across the Mediterranean
climatosphere. The development of an open-source compendium plays an essential role in the cocreation of knowledge and fostering capacity-building at a national and international level: some of the
key objectives of ReNature. By sharing existing successful examples of NbS implementation, the
platform is extending this knowledge to practitioners and the research community [21]. ReNature has
produced a number of significant outputs in topics related to the key areas of the NbS concept, in the
form of a multi-stakeholder consultation exercise to identify priority knowledge needs and barriers
preventing wider implementation of NbS in Mediterranean islands [22]; an open-source compendium
[20]; a blueprint for socially and economically viable NbS [23], and an NbS impacts toolbox. These
tools are expected to shape an approach for knowledge transition and knowledge co-creation that is
based on values, principles and practices essential to respond effectively to current and future
challenges. Notwithstanding the current high degree of focus on policy, the mainstreaming of NbS into
policy, planning and practice has remained at a relatively low level, and often vitiated by limited
knowledge of their potential effects [22, 24]. Greater uptake relies on the identification of appropriate
means of implementation as well as on identifying and tackling any knowledge gaps impeding
implementation within the applicable spheres, including government, business and environmental
NGOs [22].
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The outcomes of this project also foster capacity building and enhance research excellence in the field
of NbS through a number of strategically designed training activities related to the key areas of this
concept, based on the ReNature learning model for knowledge-sharing (Fig. 5). These trainings have
focused on the complex problems that are present in human-dominated environments, including the
effects and impacts of urbanisation, such as rapidly emerging and changing landscapes in the areas of
the rural-urban interface. Cultural landscapes and the related complex social and environmental
issues call for a rethinking of traditional landscape planning and management approaches in the
twenty-first century. Training modules were aimed at providing trainees with an understanding of the
potential of NbS in cultural landscapes, in the context of the holistic approach towards achieving the
UN SDGs. The trainees acquired the necessary skills and knowledge to identify and apply NbS in
different contexts. The training courses focused on “problem-based” learning sessions, boosting their
professional development (i.e. professional reasoning, integration of scientific/professional knowledge,
and consensual decision-making skills, dialogue/discussion skills, team maintenance skills, etc.) and
cooperation among participants. Another valuable learning opportunity was provided by lectures and
discussion sessions, which allowed attendees to interact and share experiences and activities with
experts from the research and practitioners’ community (Fig. 1-2), as well as generating opportunities
for future networking and collaboration. We believe that the ReNature capacity-building framework and
learning model are setting a direction for learning that is based on values, principles and practices
which are crucial in enabling an effective response to current and future challenges.

Figure 5. ReNature learning model for knowledge-sharing
(pie chart is not indicative of size of segments).

ReNature has provided an opportunity to develop strong links between the project partners. Through
this collaboration, the focus shifts to ensuring transdisciplinarity through knowledge co-creation and
co-production, the engagement of communities of interest and communities of influence, and the
development of new technological and NbS to sustainability challenges. Through a transdisciplinary
approach, which involves the co-production of knowledge and the co-creation of ideas and solutions
and which draws strengths of different academic and non-academic disciplines to address a complex
issue [25], ReNature has brought together communities-of-interest (i.e. from academia, government
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organisations, public bodies, NGOs) that are continually seeking active engagement in decisionmaking and positive control in city making by creating a National Research and Innovation Cluster.
This cluster contributes to nature-based innovation in Malta and Europe by providing a context with a
strong demand for this type of innovation, adopting research-to-practice approaches through an
already existing but further-developed strong collaboration with stakeholders.
Capacity building and the development of a self-sustaining national research and innovation cluster
that promotes knowledge sharing and develops and implements policy-oriented tools and
methodologies are two main outcomes of ReNature. Through collaborative work with researchintensive institutions, and as part of the ReNature training activities, MCAST researchers and students
have benefitted from training opportunities that stimulate scientific excellence within the NbS sectors.
In addition, the creation of a national research and innovation cluster is a way of increasing
adaptability of research and training to the industry and policy needs, thus ensuring an improved longterm capability to actively engage with, and participate in, applied research focusing on the
development of implementation-oriented tools and methodologies. In particular, this approach allowed
MCAST to expand the engagement of the research group through interaction with successful consortia
in the field of NbS. ReNature has also increased the international exposure of MCAST, given that
research-intensive partners have shared opportunities to participate within their networks. In addition,
ReNature has created opportunities for cross-agency and cross-departmental engagement of local
authorities through a collaborative, multi-stakeholder exercise to identify priority knowledge needs that
could enhance the uptake of NbS in Mediterranean islands. Innovation processes such as knowledge
co-creation have helped establish collaborations that engage with stakeholders in a trustworthy
environment, raising awareness and catalysing sustainable transformation, particularly in cities. This
brings us to a unique opportunity to establish MCAST as a knowledge hub, which constitutes an
excellent overview of up-to-date tools, models and methods for implementing NbS. As a hub, it can
combine multidisciplinary approaches and expand shared knowledge among researchers,
professionals, decision-makers, and civil society, and develop and implement new solutions to
environmental and sustainability challenges.

4

CONCLUSIONS

ReNature activities have created an opportunity to facilitate a policy knowledge exchange in the
Mediterranean region and its islands on upscaling the NbS process. In-depth knowledge synthesis has
been identified as an appropriate next step to addressing the majority of the priority knowledge needs
identified by Grace et al. [22]. However, knowledge synthesis is a resource intensive activity that is not
currently prioritised by environmental funding bodies. It will therefore be necessary to source funding
for knowledge synthesis to address the outstanding knowledge needs. The opportunity here is to
create a mechanism for engaging with the wider global NbS community and facilitate informationsharing across the Mediterranean region, and in turn benefitting similar regions around the world. This
was established with the completion of the first published version of the ReNature Nature-based
Solutions Compendium database consisting of entries from Malta, which will be expanded upon in the
future. This will be a Mediterranean-specific compendium aimed at providing assistance to
practitioners, planners, designers and policymakers.
Through the stimulation of networking (i.e. workshops and meetings), knowledge transfer (i.e. training
and collaborative work) and sharing of best practices (a form of benchmarking of specific practices),
ReNature should succeed in creating a self-sustaining cluster that promotes knowledge co-production,
co-creation, and sharing, thus developing the links to decision-making whilst promoting the
mainstreaming of NbS across all the policy-relevant sectors.
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