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Executive summary 
 

At the core of OPERANDUM there is the concept of co-creation and co-development. Despite the 

concept has been widely used a tailored approach which incorporates previous findings and 

integrate the new ones being originally developed in OPERANDUM is needed. It is recalled that co-

creation and co-development are performed using the Open Air Laboratories (OALs) as reference 

points.  Therefore, the ten OALs in OPERANDUM provide the framework to co-create NBS and 

demonstrate their effectiveness in reducing hydro-meteorological risks while promoting learning 

and capacity building to enhance perceptions shifts towards solutions with both social and ecological 

co-benefits. The OALs can be considered as an extension of Living Labs typically used for urban 

applications and in this respect, refer broadly to a systematic user-driven co-creation approach 

integrating research and innovation processes. This is achieved through exploring, experiencing and 

assessing innovative ideas, scenarios, concepts and related technological artefacts in real life use 

cases. Co-creation has become a relatively common practice in solution oriented and 

transdisciplinary research projects including those focusing on NBS. There is a rapidly growing body 

of literature on co-creation in research and innovations across sectors and disciplines including the 

NBSs. In most cases the NBS are co-created in the urban context. Terminology is varied, so are the 

contexts, approaches, methods, practices and researchers' experience in participatory methods. 

There is no ‘one size fits all’ approach, but the processes need to be tailored and adjusted according 

to the context, aim and resources available.   

This document extend the knowledge base build in previous two deliverables on mapping and 

characterisation of existing NBS globally (D1.1) and critical evaluation of risks and their potential NBS 

for OPERANDUM OALs (D1.2), to present a conceptual framework to provide theoretical grounds 

and practical tools understanding for co-creating NBS primarily in rural and natural territorial 

context. We review and summarize the key aspects of literature on transdisciplinary collaborative 

research and describe the diversity of the social-ecological and research contexts of OALs to 

valorise the need of designing a process which suits the best for the given context. We introduce a 

joint frame for the co-creation process including four phases: co-design, co-development, co-

deployment and monitoring. The joint framework is to clarify the idea of “co-working” throughout 

the process, rather than giving a strict procedure to follow. A selected set of methods are 

introduced for each phase to inspire and support the OALs in their work. The document describes 

the transdisciplinary collaborative research as a learning process not only in the OPERANDUM 

project and between the OALs, but also more broadly in the scientific community and society from 

which collected and documented lessons learned of these processes are illustrated.  

There are several elements of novelty which define the overall methodology adopted 

OPERANDUM for co-design and co-development. First, it introduces and tests a co-creation 

framework applicable to rural and natural territory contexts by emphasizing the differences with 

respect to the urban counterpart. Secondly, the co-creation process is placed in a wider framework 

of collaborative transdisciplinary research. This is because it is argued that application of the co-

creation framework requires a broader understanding of the transdisciplinary practice including the 

socio-cultural aspects, roles of researchers and power relations. Third, it includes a set of tools to be 

used in the co-creation including a monitoring of engagement to be applied in the rural and natural 

contexts. Finally, it also presents how these tools have been applied in different contexts to show, 
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how these processes occur in the real life, what the lessons learned and possible gaps are in the 

theory and practice of co-creation. 

The work so far has revealed that the co-creation processes have been designed and evolved in OALs 

along different pathways, reflecting the social and ecological conditions of the respective OAL, which 

is important in order to come up with ecologically sound and socially acceptable solutions and 

enhancing the overall change from grey to green solutions. Although various novel methods and 

tools are available for co-creation, the OALs have found most useful the conventional methods in 

particular field trips, focus group discussions, Multi Criteria Decision Making analysis. Citizen science 

was planned for co-monitoring the environmental conditions within the OALs. This selection of 

methodological tool indicates that there are some barriers to adopt new tools in co-creation, which 

means that in the future even more attention should be focused on qualitative (social and cultural 

aspects) training and facilitation when co-creation is used as an approach. The OALs have faced the 

similar challenges typical for transdisciplinary Living Lab –type of projects, such as stakeholder 

fatigue, raising interest, building trust, yet there are differences in this respect between the OALs. 

There are some specific challenges that are reflected specifically in the rural and natural territory 

compared to the urban NBS: (private) landownership, the scale of the NBS, invisibility of the solution 

and impacts that may constrain the co-creation processes pointing out the importance of the 

modelling.  

The results, conceptual framework and the methodological tools as well as the final plans, of this 

Deliverable are being exploited by WP2 Co-design and co-development of innovative NBS to further 

develop the procedures as well as by WP3 Operationalization of NBS including the development and 

implementation of NBS. The lessons learnt on co-creating NBSs in a natural and rural territory will be 

used by WP8 to enhance International co-operation and capacity building and WP9 Maximizing 

outreach and impacts to communicate them for wider non-academic audiences. The state of art and 

lessons learnt during the co-creation process in D1.1, D1.2 and D1.3 were converted into three 

scientific papers and published in top-ranked journals (Debele et al., 2019; Sahani et al., 2019; Kumar 

et al., 2020), which will support the wider dissemination of NBS among science, policy and practice. 

The final scientific paper which is under preparation by Soini et al. (2020) will present more 

comprehensive analysis of lessons learned throughout the WP1 life cycle (M1-M24). Furthermore, 

the lessons learnt will be continuously updated in  the virtual story maps of the each OAL.   

https://doi.org/10.1016/j.envres.2019.108799
https://doi.org/10.1016/j.scitotenv.2019.133936
https://doi.org/10.1016/j.scitotenv.2020.138855
https://doi.org/10.1016/j.scitotenv.2020.138855
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1 Introduction 
 

The Open Air Laboratories (OALs) of the OPERANDUM project can be considered as a type of Living 

Labs, which refer broadly to a systematic user-driven co-creation approach integrating research and 

innovation processes through exploring, experiencing and assessing innovative ideas, scenarios, 

concepts and related technological artefacts in real life use cases. OPERANDUM project has eleven 

OALs in nine countries for co-creating NBSs dealing with hydro-meteorological risks. Co-creation has 

become a relatively common practice in solution oriented and transdisciplinary research projects in 

the field of environmental management and planning.  There is a rapidly growing body of literature 

on co-creation in research and innovations across sectors and disciplines including the NBSs, in 

particular, in the urban context. Terminology is not homogeneous, so are the contexts, approaches, 

methods, practices and researchers' experience in participatory methods. There is no ‘one size fits 

all’ -solutions, but the processes need to be tailored and adjusted according to the aim, context and 

resources available. In OPERANDUM, co-creation processes deal with designing and operationalising 

NBSs in OALSs utilising participatory processes including researchers, public/citizen and 

stakeholders.  

1.1 Objectives 

The main goals of Task 1.3 of WP1 of OPERANDUM project were 1) to develop a conceptual 

framework with a set of protocols for co-designing and co-developing the NBS in each of the OALs 

taking into account the general challenges related to the use of transdisciplinary research practices 

when developing NBS and; 2) to provide the project partners with sufficient skills to conduct high-

quality co-creation processes (OPERANDUM GA). This co-creation work was carried out by 

identifying the critical points and success factors in designing and operationalising NBS in OALs; 

elaborating and reflecting the results of the systematic literature review (D 1.2.); co-designing plans 

and protocols in joint workshops and training sessions and; finalising the co-design plans and 

protocols for OALS for the proposes of the WP3.    

1.2 Methodology 

The NBS co-creation process  started at the beginning of the OPERANDUM project by mapping the 

state of the art of the OALs including the basic information of the OALs, the composition of the 

research teams and the stakeholders, the work done in the OALs before OPERANDUM, and 

opportunities and possible challenges for co-designing and co-creating the NBS and stakeholder 

collaboration (see Fig. 1, Chapter 3.1). Acknowledging the differences between the OALs, we 

reviewed the existing literature on procedures and methods that could be applicable for the work of 

individual OALs.  In parallel, the general conceptual frames to carry out the work were created. We 

agreed to call the whole process as co-creation including phases of co-design, co-development, co-

deployment and monitoring. Various methods and tools for working with the stakeholders were 

collected in an online document called ‘Guidelines for co-creation’ (for internal use). OAL leaders 

and social scientists planned the processes and were trained to use various methods. Common 

issues, experiences and problems related to stakeholder engagement and co-creation were shared 

and solutions were jointly discussed in workshops and bilateral meetings.  In the second year of the 
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constituting a basis for joint learning within and beyond OPERANDUM. In this way, the work of Task 

1.3 itself can be seen as a co-creation activity. The Deliverable is composed of three parts including 

nine Chapters. Part I presents the theoretical frame and contextual setting. Chapter 1 describes the 

overall philosophy and may characteristics of transdisciplinary research and co-creation, as well as 

general success factors and barriers that may be relevant in the context of NBSs. Chapter 2 

introduces the contexts of the seven OALs and a joint framework for co-creation. Part II gives the 

methodological guidelines. Chapters 3-4 introduce methods and tools that can be used in each 

phase of the co-creation. The showcases illustrate, how these methods have been applied by the 

OALs as well as lessons learnt of using them. Chapter 5 describes the general framework for 

monitoring the stakeholder processes and presents the indicators that were developed by the OALs. 

Chapter 6 discusses the tools and methods that can be used to handle the challenges and conflicts in 

the process. Part III presents co-creation processes and the final plans (Chapter 8) of the each of the 

OAL, and then summarize the key findings so far in Conclusions (Chapter 9).  
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2 Theoretical concepts related to transdisciplinary research and co-
creation  

2.1 Co-creating Nature-Based Solutions in Open-Air Laboratories  

OPERANDUM is designed to address the common hydro-meteorological risks that negatively affect 

rural and natural territories. Seven OPERANDUM project sites located in Europe and three outside of 

European territories (two in China and one in Australia) are mostly affected by single, inter-related 

or multiple hydro-meteorological hazards depending on their geographical, topographic and climatic 

conditions. OPERANDUM project intends to respond to these challenges by the deployment of NBS 

in these ten selected OALs.  

OALs are applications of the Living Labs, which are commonly used in transdisciplinary collaborative 

research.  Living Labs as a research method or approach was originally introduced and used in the 

sphere of information and communication technology but can now be found in many contexts 

where laymen or users participate in an innovation process (Hossain et al., 2019; Zavratnik et al., 

2019). Living Labs can be considered as a methodology, approach or an experimentation platform, 

where researchers closely interact with practitioners. The literature on Living Labs is widely covering 

different disciplines and contexts. In OPERANDUM, we follow the definition given by Westerlund et 

al. (2019) Living Lab as “a sociotechnical platform with shared resources, a collaboration framework, 

and real-life context, which organizes its stakeholders into an innovation ecosystem that relies on 

representative governance, open standards, and diverse activities and methods to gather, create, 

communicate, and deliver new knowledge, validated solutions, professional development and social 

impact” (pp. 56–57).   

An important ingredient common to Living Labs is the paradigm of co-creation, referring broadly as 

any process in which different parties come together to create a mutually beneficial outcome” 

(Zamenopoulos and Alexiou, 2018). In research, co-creation can be traced to Latour (1983) whereby 

evidence results from the scientist and the investigated phenomenon co-constructing each other. 

The concept is also used in the business as “value co-creation” is a way of sharing, combining, and 

renewal of resources and capabilities among the organizations and their active customers to create 

value through new forms of interaction, service, and learning mechanisms (Zwass, 2014). In design 

research and practice, co-creation often refers to the collaboration between experts and non-

experts (users) who bring their creativity together to develop a solution (Voorberg et al., 2014). The 

local contexts, values and economies to develop products or services are taken into consideration to 

make the solutions most valuable in certain social and cultural environments. In sustainability 

research, co-creation is getting more and more attention. In that context co-creation is often seen as 

a wholly collaborative process aiming for improving outcomes for groups of individuals or 

communities, from start to the end referring to the  ‘total process’, positioned somewhere near the 

upper end of this notional spectrum, encompassing knowledge production, problem specification, 

needs analysis, service design and planning, service implementation and delivery, and monitoring 

and impact evaluation, all undertaken as a joint enterprise between end-users and professionals and 

others with a stake in the outcomes (Mauser et al., 2013).  
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 Living Lab and co-creation methodology used in other NBS projects 

Living Lab methodology including co-creation is increasingly seen as good practice for planning and 

implementing NBS following also the principles of International Union for Conservation of Nature 

(IUCN) on acknowledging the site-specific context, local knowledge and broad participation to 

ensure the social benefits defined (see Cohen-Shacham et al., 2019; Alves et al., 2018; Guidance on 

Co-creating NBS). At present there are number of research projects going on using this approach, 

majority of them are focusing on developing NBSs in urban areas. Below we shortly review three 

projects that have developed co-creation frameworks (Table 1):  

CLEVER cities -project applies co-creation approach in order to highlight the full scale of co-benefits 

of NBS in cities. Co-creation is developed as a whole process of participation, collaboration and 

interaction bringing together different expertise in order to support the development of the best 

solution. The process is designed in five steps Co-design, Co-implementation, Co-monitoring, Co-

development and feedback loops that consider stakeholders’ abilities to create and provide added 

value. The complete co-creation process works in conjunction with innovation towards 

customization of nature-based solutions for the specific urban contexts of Frontrunner cities and 

Follower cities (see Morello et al. 2019; Mahmoud & Morello 2018; https://clevercities.eu/). 

Urban Nature (UNaLab) project has defined the concept for Urban Living Lab (ULL) and used 

participatory action design as a basic principle for building their framework on co-creation. The 

model is comprised of five stages: CoExplore, CoDesign, CoExperiment, CoImplement and 

CoManagement creating a path that can be followed by practitioners for NBS co-creation. The 

project has also introduced a toolkit with a set of methods tailored for each of the stages and 

provided training on co-creation for all project participants (see Chronéer et al., 2018; 

https://unalab.eu/home). 

URBiNAT -project focuses on the regeneration and integration of deprived social housing districts. 

Interventions focus on the public space to co-create with citizens new urban, social and nature-

based relations within and between different neighborhoods. They have defined five stages for co-

design: Co-diagnostics, Co-design, Co-selection, Co-implementation and Co-monitoring.  

Table 1: Co-creation frameworks of three different NBS projects. 

Name of aim of  the 
project  

Context  Approach for co-
creation 

Co-creation stages More information  

CLEVERCities  
 
Co-designing locally 
tailored ecological 
solutions for value 
added, socially 
inclusive 
regeneration in cities  

Frontrunner and 
Follower cities  in 
Europe, South-
Africa and China 

Business approach as 
a part of Urban Living 
Lab 

 
 

Co-design, 
Co-implementation,  
Co-monitoring,  
Co-development 
 

https://clevercities.eu/th
e-project/;  

 
Morello et al., 2019; 
Mahmoud and Morello, 
2018 

 

UNaLab 

Developing nature-
based interventions 
in key districts of 
cities for urban 
regeneration 

Frontrunner and 
Follower cities in 
Europe, South-
America and China 

Life Cycle Co-Creation 
Process (LCCCP) for 
NBS building on 
continuous 
improvement cycles 
and Design Thinking 
methodologies; in 
Urban living labs 
(ULL) 

CoExplore,  
CoDesign,  
CoExperiment, 
CoImplement, 
CoManagement 

 

https://unalab.eu/;  
 
De Los Ríos - White et al., 
2020  
Diana Chronéer et al, 
2019 

 

https://clevercities.eu/
https://unalab.eu/home
https://clevercities.eu/the-project/
https://clevercities.eu/the-project/
https://unalab.eu/
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2.2 Transdisciplinary collaborative research 

In response to the increasingly complex social-ecological issues society is facing, there is a growing 

trend to conduct environmental research in large collaborative projects, such as OPERANDUM. This 

approach can be described broadly as transdisciplinary research as it transcends formal disciplinary 

boundaries and ways of conducting research. There are different ways to define and carry out 

transdisciplinary research (e.g., Klein, 2001; Klein, 2013; Pohl, 2010; Lang et al., 2012; Moser, 2016). 

In OPERANDUM project, we focus on the type of transdisciplinary research that “acknowledges that 

many different perspectives and types of knowledge ranging from multiple scientific disciplines to 

practitioners and laymen are relevant for finding solutions. In that way, it is a new form of learning 

and problem solving” (Klein, 2001). Transdisciplinary research starts from tangible, real-world 

problems, and the solutions are devised in collaboration with multiple stakeholders (Fig. 2). 

 

Figure 2: Transdisciplinary collaborative research for Nature-based solutions. 

This kind of research may get various shapes depending on the problem, context and institutional 

aspects such as funding and expertise available. Given the involvement of non-academic participants 

in the research, it introduces special practices needed for knowledge production and governance in 

a collaborative manner. Various approaches and methodologies to work with different stakeholders 

and users of knowledge have been introduced. While participatory (action) research and planning 

have been practised for decades in environmental research and planning, a key characteristic of 

transdisciplinary research is that the domains of science, management, planning policy and practice 

are interactively involved throughout the process in issue framing, knowledge production and 

knowledge application. To achieve co-evolution of understanding, alignment of purpose and 

harmonized action across these domains, substantial cooperation and management effort is 

required (Roux et al., 2010) as well as understanding and respect of the equality of the participants 

(Moser, 2016). In practice, this means a strategic approach related to the collaboration requiring 

sufficient resources, skills, time and funds needed for carrying out the process successfully. 

As a result of the transdisciplinary movement in environmental and more broadly in sustainability 

research, various “co-concepts” besides co-creation (Chapter 2.1) have been introduced such as co-

production, co-development, co-deployment, co-research and co-management (Spinuzzi, 2005; Pohl 

and Hirsch Hadron, 2008; Lang et al., 2012; Moser, 2016; Hakkarainen et al., 2020). These concepts 

have roots in different disciplines and research traditions, and therefore they may get diverse 

meanings depending on the context used (Voorberg et al., 2014; Hakkarainen et al., 2020). Yet, 
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basically, they combine elements of generative or exploratory research with developmental design 

and practices and together are shifting from pretty broad and vague forms of collaboration and 

coordination towards more planned and conscious forms of working together. Below we briefly 

introduce the main concepts in this field to elaborate the conceptual framework of the 

OPERANDUM.  

The roots of co-design can be traced back to different movements, community design, socio-

technical design, co-creative design and social design (Zamenopoulos and Alexiou, 2018). Design is a 

task in which people seek to understand, interpret and ultimately address a challenge or opportunity 

in their present reality by conceptually developing and creating things, whether physical products, 

services, infrastructures, policies etc. (Moser, 2016). Co-design means that people come together to 

conceptually develop and create something that responds to certain matters of concern and create a 

(better) future reality.  Co-design of infrastructures, products and services can be problem-

driven/solution-oriented or aimed based on social innovation. Co-designing policy processes range 

from simulation of decisions or visions through stakeholder engagement, to uncover local priorities, 

to develop planning and management processes (Hakkarainen et al., 2020).  In the context of 

transdisciplinary knowledge creation, co-design often precedes the steps of co-production and co-

dissemination (Mauser et al., 2013; Moser, 2016). It’s thus about setting joint research agendas, 

research questions and planning project implementation.  

Co-production is also a widely used concept. Two main scopes of the concepts can be discerned 

(Jasanoff, 2010; Norström, et al. 2020; Jagannathan, 2020): One scope strives for the generation of 

actionable knowledge that includes the experience and perspectives of non-researchers who may, in 

turn, utilize this knowledge to make decisions. This approach is more practical and tangible. The 

other one is emerging from Science and Technology studies seeking out the transformation of norms 

and structures within science and society.  In that way, the latter scope is broader aiming for 

opening up decision-making spaces in the society, reshaping the science-public-policy interface 

being also more ambitious. In OPERANDUM we are more interested in the first mode of the co-

production, i.e. co-production of knowledge, which can further be divided into two subcategories 

(Hakkarainen et al. 2020): The outcome-oriented co-production refers to a transdisciplinary working 

method to integrate different types of knowledge leading to normative evaluations about validity of 

knowledge and what kind of knowledge is needed are still based on science as a measuring stick 

(Marshall et al., 2016). The empowering and transformative co-production aims to create a change of 

societal and power orders (Brattland and Mustonen, 2018). Both types acknowledge equal partners 

or co-researchers rather than stakeholders or end-users of knowledge (Tengö et al., 2014).  

Co-development has been originally used in the context of development studies referring to find 

locally adapted solutions, for example, to the migration problems. It can be understood also as co-

design (see above), working together for understanding, interpreting and ultimately addressing a 

challenge or opportunity in their present reality by conceptually developing and creating things, 

where physical products, services, infrastructures, policies etc. Co-deployment means that the 

process of deployment (‘to put the solutions in use’) could also be done jointly with the 

stakeholders, for example, to manage the reception and eventual acceptance of new technology in a 

particular environment. 
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Co-research emphasizes the exploratory research that is jointly conducted with the participants, co-

researchers, and is often associated with the co-design (Spinuzzi, 2005). Currently, it could also be 

called citizen science; involvement of citizens to various extent to research (see also Chapter 4.1). 

The aims and purposes of co-research or citizen science may get many forms ranging from 

collaborative science where the participants contribute to the design of the research to the data 

collection and analysis to crowdsourcing where the participants collect data as a kind of sensor 

(typically environmental monitoring, accounting plant or animals etc.). In the past years, citizen 

science has made promising progress at the science-society-policy interface (Hecker et al., 2018). 

This arises from wider societal forces to improve the transparency and accessibility of science, which 

in the EU is referred as “Responsible Research and Innovation” a process of aligning research and 

innovation to the values, needs and expectations of society. On the other hand, developments like 

the expansion of connectedness and low-cost sensor technologies have made it relatively easy to 

collect volunteer observations in mass. 

2.3 Key characteristics and benefits of transdisciplinary research 

In order to better understand transdisciplinary collaborative research,  we provide a list of its key 

characteristics  compiled from several sources (e.g. Pohl and Hirsch Hadron, 2008; Moser, 2016; 

Durham et al., 2016; Norström et al., 2020; Fazey et al., 2018; NSW Council of Social Service 2017): 

Place-based: It is based on understanding how a challenge emerged, how it is affected by its 

particular social, economic and ecological contexts and the different beliefs and needs of those 

affected by it.  

Creative, iterative and recursive process: It is not an event, but rather a process, where ideas and 

solutions are initiated, developed and continually tested and evaluated by the participants. This 

implies that the process has to be shaped in such a way that concepts and methods can be 

repeatedly tested (iteration), and that underlying assumption can be modified if they are found to 

be inadequate (recursiveness). Changes and adaptations are a natural part of the process, trialling 

possibilities and insights as they emerge, taking risks and allowing for failure.  

Outcomes focused: It can be used to create, redesign or evaluate services, systems and products. It 

aims to achieve an outcome or a series of outcomes, where the potential solutions can be rapidly 

tested, effectiveness measured and the spreading (or scaling) of these solutions can be co-

developed with stakeholders and in the specific context.  

Oriented towards change: It requires a commitment to creating change. This means changes in the 

mindsets and behaviour of the participants, encouraging and supporting innovative processes and 

solutions, which may require going beyond one's comfort zone. 

Participative:  The outcomes exceed by virtue of the group process, what could have been achieved 

by an individual member working alone. The process includes representatives from all relevant 

stakeholder groups, with lived or work experience, including the “critical ones”, as well as the 

knowledge, experience and skills of experts in the field. The ideal attributes of participants, in a 

successful co-process, are often characterized by open-mindedness, curiosity, self-awareness, 

tolerance of ambiguity, willingness to suspend bias or prejudice, ability to build effective 

interpersonal relationships. All participants are responsible for the effectiveness of the process. 
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Figure 3: Elements, phases and critical factors of a transdisciplinary process. Adapted from Djenontin and 
Meadow (2018).    

During the activities, important aspects are composed of setting up, development and design and 

implementation components. Setting up refers to the composition of the team with all the expertise 

needed. Development and design of the project should be organised collaboratively so that all the 

participants are equally involved, and in the implementation phase, consistent use of the 

engagement activities as well as appropriate communication needs to be ensured.  

Regarding the outputs, communication is not just a tool for dissemination, but also a management 

tool and means to engage and involve. After the project activities, it is important to put sufficient 

efforts for dissemination among and with the stakeholders, as well as outside the project 

participants, and take care of their availability and accessibility (in terms of language). The whole 

process should lead to beneficial changes in the practice (learning) as well as salience of knowledge 

in co-production.         

2.5 Key elements of co-creation process in OPERANDUM   
In the OPERANDUM project, we have identified three main elements or conditions for a successful 

co-design: a social-ecological system of the given rural and natural territory context; stakeholder 

engagement, which is an important part of any co-creation process; and knowledge integration of 

governance as the modelling and hard sciences is an important aspect in OPERANDUM (Fig. 4). 

Furthermore, we want to emphasize the acknowledgement of the roles of the researchers in such a 

process, as knowledge provider, facilitator and knowledge broker among others. In the following, we 

briefly discuss each of these elements.  
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Figure 4: Elements, phases and critical factors of a transdisciplinary process. 

 Understanding of social-ecological systems   

Nature-Based Solutions (NBS) have been defined as “solutions that are inspired and supported by 

nature, which are cost-effective, simultaneously provide environmental, social and economic 

benefits and help build resilience” (European Commission, 2016, p. 1). This means that we have to 

take into account not only the human (socio-economic) or technical system around the problem but 

also the ecological one (Franz et al., 2015). This is, in particular, the case in the rural and natural 

territory context where the values and interests can be varied and in contradiction. The socio-

ecological system (SES) theory was first introduced by Berkes and Folke (1998), but since then have 

been applied and developed by many other authors, including Elinor Ostrom (2010). SES theory 

emerged from the recognition of close interaction between society, in terms of social-economic 

system, and natural system (Fig. 5). It acknowledges that human society represents the driving 

forces of ecological systems, but also a role in the management of ecosystems. So, it is relevant to 

understand the human sources of ecological change.  
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